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1. ATTESTATION OF TEST RESULT OF DEVICE UNDER TEST

Test Laboratory

The Highest Reported SAR

Company Name: HCT Co., LTD
Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do,
17383, Rep. of Korea
Telephone: +82 31 645 6300
Fax.: +82 31 645 6401
Applicant Name: Panasonic Corporation of North America
FCC ID: ACJ9TGWL20A
Model: WL20A (Tested inside of Panasonic PC CF-33)
EUT Type: Radio Module
Application Type: Class Il Permissive change

Band Tx. Frequency Equipment Reported SAR
(MH2) Class 1g Body SAR (W/Kg)
802.11b 2412 Wiz ~2 472 Mz PCB 1.25
U-NII-1 5180 Mz ~5 240 Miz PCB N/A
U-NII-2A 5260 Mz ~5 320 Miz PCB 0.99
U-NII-2C 5500 Wz ~5720 Mz PCB 0.92
U-NII-3 5745 Mz ~ 5 825 M PCB 0.75
Bluetooth 2 402 Mz ~ 2 480 Mz PCB 0.28
Simultaneous SAR per KDB 690783 D01v01r03
* All Simultaneous transmission conditions with WWAN module is 150
evaluated in SAR report no. HCT-SR-1811-FI001-R1.,submitted under '
FCC ID: ACJ9TGWW18A.

Date(s) of Tests: 11/10/2020 ~ 11/12/2020

F-TP22-03 (Rev.00) 4/101

HCT CO.,LTD.



|
ha- FCC ID: ACI9TGWL20A Report No: HCT-SR-2011-FI005

HCTCO,,LTD.

2. DEVICE UNDER TEST DESCRIPTION
2.1 DUT specification

Device Wireless specification overview

Band & Mode Operating Mode Tx Frequency

U-NII-1 Voice / Data 5180 Miz ~5 240 M

U-NII-2A Voice / Data 5260 Mz ~ 5320 Mz

U-NII-2C Voice / Data 5500 Mz ~5720 Mz

U-NII-3 Voice / Data 5745 Wz ~5 825 W

2.4 Gz WLAN Voice / Data 2412 Wiz ~2 472 Mz

Bluetooth / LE 5.0 Data 2402 Wz ~2 480 Mz

WLAN Module WL20A

Serial Number
Device Serial Numbers
2.4 Gz WLAN, 5 Gz WLAN, Bluetooth OFTSC00072, OFTSC00069

F-TP22-03 (Rev.00) 5/101

HCT CO.,LTD.
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2.2 Nominal and 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.

2.2.1 Maximum 2.4 Gz, 5 Giz WIFI output power

Tablet/ Convertible mode:

Maximum Target Power for Host Approval(dBm)

Central
TEEnE e Channel Main Antenna Aux Antenna IS Tt i
Antenna
1-12 16.50 16.50 -
20MHz DSSS(802.11b) 3 %0 £50 -
1-11 16.00 16.00 :
20MHz OFDM(802.11g) 12 15.00 15.50 ;
13 1.50 2.00 ;
1-11 16.00 16.00 17.00
20MHz OFDM(802.11n) 12 15.00 15.50 15.50
13 1.50 2.00 2.00
1-10 16.00 16.00 17.00
11 16.00 16.00 17.00
20MHz OFDM(802.11ax) 5 00 5o 550
2.4 GHz 13 1.50 2.00 2.00
3 16.00 16.00 16.50
7-8 16.00 16.00 16.50
40MHz OFDM(802.11n) 9 16.00 16.00 16.50
10 12.50 12.50 13.00
11 5.00 5.00 6.00
3 16.00 16.00 16.50
46 16.00 16.00 16.50
7.8 16.00 16.00 16.50
40MHz OFDM(802.11ax) 5 1600 1600 1650
10 12.00 12.50 13.50
11 4.50 5.50 6.00
20MHz OFDM(802.11a) 36-64 14.00 14.00 ;
36-56 14.00 14.00 17.00
20MHz OFDM(802.11n) 64 14.00 14.00 16.50
36-56 14.00 14.00 17.00
20MHz OFDM(802.11ax) > 1300 1200 1550
Wi-Fi 5GHz 3854 14.00 14.00 17.00
Band |1l 40MHz OFDM(802.11n) 62 14.00 14.00 16.00
38-54 14.00 14.00 17.00
40MHz OFDM(802.11ax) = 1300 1200 1500
42 14.00 14.00 17.00
80MHz OFDM(802.11ac) (802.11ax) £5 1400 1400 760
160MHz OFDM(802.11ac) 50 13.50 13.50 15.00
160MHz OFDM(802.11ax) 50 13.50 13.50 15.50
20MHz OFDM(802.11a) 100-140 13.50 13.50 ;
20MHz OFDM(802.11n) 100-144 13.50 13.50 16.50
20MHz OFDM(802.11ax) 100-144 13.50 13.50 16.50
WiEi 5GHz 40MHz OFDM(802.11n) 102-142 13.50 13.50 16.50
Band i 40MHz OFDM(802.11ax) 102-142 13.50 13.50 16.50
80MHz OFDM(802.11ac) 106-138 13.50 13.50 16.50
80MHz OFDM(802.11ax) 106-138 13.50 13.50 16.50
160MHz OFDM(802.11ac) 114 13.00 13.00 15.00
160MHz OFDM(802.11ax) 114 13.00 13.00 15.00
20MHz OFDM(802.11a) 149-165 13.50 13.50 ;
20MHz OFDM(802.11n) 149-165 13.50 13.50 16.50
o 20MHz OFDM(802.11ax) 149-165 13.50 13.50 16.50
WI;FI g?\? i 40MHz OFDM(802.11n 151 13.50 13.50 16.50
an z (802.11n) 159 13.50 13.50 16.50
151 13.50 13.50 16.50
40MHz OFDM(802.11ax) 13 1320 1350 1650
80MHz OFDM(802.11ac) 155 13.50 13.50 16.50
80MHz OFDM(802.11ax) 155 13.50 13.50 16.50

(Upper Tolerance:

target -1.0dB ~ +1.0 dB)

F-TP22-03 (Rev.00)

6/101

HCT CO.,LTD.




| |
ha- FCC ID: ACI9TGWL20A Report No: HCT-SR-2011-FI005

HCTCO,,LTD.

Laptop mode:
Technology Central _ Maximum Target Power for Host Approval(dBm)
Channel Main Antenna Aux Antenna MIMO at both Antenna
1 19.50 19.50 -
OMHz DSSS 2-10 21.00 21.00 :
(802.115) 11 20.00 20.00 -
12 18.50 19.00 ;
13 15.50 15.50 ;
1 17.00 17.00 :
2 19.00 19.00 -
2OMHz OEDM 39 20.25 20.25 :
(805.113) 10 19.25 19.25 ;
11 17.50 17.50 :
12 15.00 15.50 -
13 1.50 2.00 -
1 17.00 17.00 17.00
2 20.50 20.50 21.00
39 20.50 20.50 21.00
20('\5"30'*22_101?')3'\" 10 20.50 20.50 21.00
11 16.50 16.00 17.50
12 15.00 15.50 16.00
2.4 GHz 13 150 2.00 2.00
1 17.00 17.50 17.00
2 20.00 20.00 20.00
39 20.00 20.00 20.00
Zczgﬂogfﬁgg'\" 10 20.00 20.00 20.00
11 16.00 16.00 17.00
12 15.50 15.50 15.50
13 1.50 2.00 2.00
3 17.00 16.50 17.50
4.6 16.00 16.50 17.00
40('\&20'*22'101?')3'\" 7-9 16.00 16.00 16.50
10 12.50 12.50 13.00
11 5.00 5.00 6.00
3 16.50 16.50 17.00
4.6 16.00 16.00 17.50
4°Mgzlcl’FDM 79 16.00 16.00 16.50
(802.11ax) 10 12.00 12.50 13.50
11 4.50 5.50 6.00
36 18.50 18.00 -
40 21.00 21.50 ;
20MHz OFDM 48 21.00 21.00 :
(802.11a) 52 21.50 21.00 -
56 21.00 21.00 :
64 17.50 17.50 ;
36 18.00 18.50 19.00
40 21.00 20.50 20.50
20MHz OFDM 48 21.00 19.50 21.00
(802.11n) 52 21.00 21.00 21.00
56 21.00 21.00 21.00
64 17.50 17.50 16.50
Wi-Fi 5GHz Band 36 18.00 18.00 19.00
LIl 20 21.00 20.50 21.00
Zczg"o';?lcl’gg'\” 48 21.00 21.00 21.00
56 21.00 21.00 21.00
64 17.50 17.50 16.50
38 18.50 18.00 18.50
40MHz OFDM 46 21.00 19.50 20.50
(802.11n) 54 20.50 20.00 19.50
62 16.50 16.50 16.00
38 18.00 18.00 18.00
40MHz OFDM 46 21.00 19.50 20.50
(802.11ax) 54 20.50 20.00 19.50
62 16.50 16.50 16.00
80MHz OFDM 42 18.50 18.00 18.50

F-TP22-03 (Rev.00) 7/101 HCT CO.,LTD.
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(802.11ac) 58 1750 1750 17.00
80MHz OFDM 42 18.50 18.00 18.50
(802.11ax) 53 17.50 17.50 17.00
160MHz OFDM
(802 11n0) 50 15.00 15.00 15.00
160MHz OFDM
(502 1100 50 15.00 15.00 15.50
20MHz OFDM 128 ;7'88 ;7'88 .
(802.11a) 1 L L -
140 18.00 18.00 n
100 17.50 17.50 17.00
20MHz OFDM 120 21.00 21.00 21.50
(802.11n) 140 18.00 18.00 17.50
144 20.50 20.50 21.00
100 17.50 17.50 17.00
20MHz OFDM 120 21.00 21.00 21.50
(802.11ax) 140 17.50 18.00 17.00
144 20.50 21.00 21.50
102 17.50 18.00 17.00
40MHz OFDM 118 20.50 20.00 21.00
. (802.11n) 134 19.00 19.00 20.00
Wi-Fi SCI"”HZ Band 142 20.50 21.00 21.50
102 17.50 18.00 17.00
40MHz OFDM 118 20.50 20.50 21.00
(802.11ax) 134 19.00 19.50 20.00
142 21.00 21.00 21.50
106 18.00 18.00 18.00
B%QAOng?ggM 122 20.50 20.00 21.50
: 138 21.00 21.00 22.00
106 18.00 17.50 18.00
83&”0';21?;3'\" 122 19.50 19.50 21.50
: 138 21.00 21.00 21.50
160MHz OFDM
(802 11n0) 114 1450 15.00 15.00
160MHz OFDM
(803 1105 114 14.50 14.50 15.00
20MHz OFDM
(805 11a) 149-165 21.00 21.00 ;
149 21.00 21.00 21.00
20('\go“22 flf]')j'\" 157 21.00 21.00 21.00
: 165 21.00 21.00 21.00
149 21.00 21.00 20.50
Wi-Fi 5GHz Band ZCEQ/IOI;zl?g)I(D)M 157 21.00 21.00 21.00
IV : 165 21.00 21.00 21.00
20MHZz OFDM 151 21.00 21.00 21.00
(802.11n) 159 21.00 21.00 21.00
20MHz OFDM 151 21.00 21.00 21.00
(802.11ax) 159 21.00 21.00 21.00
80MHz OFDM
802 1100 155 19.50 19.50 19.50
80MHz OFDM
(802 1220 155 19.00 19.00 19.50
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2.2.2 Maximum Bluetooth Power

Mode / Band Modulated Average (dBm)
Bluetooth Maximum 10.5
Hetoo Nominal 9.5

(Upper Tolerance: target-1.0dB ~ +1.0 dB)

2.3 Test Methodology and Procedures

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

- FCC KDB Publication 616217 D04 SAR for Laptop and tablets v01r02

- FCC KDB Publication 447498 D01 General SAR Guidance v06

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04
- FCC KDB Publication 865664 D02 SAR Reporting v01r02

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r02

- April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified)

F-TP22-03 (Rev.00) 9/101 HCT CO.,LTD.
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2.4 Power reduction for SAR configuration.

This device is power reduction by two mode change mechanism. The first mode change is from Laptop
mode to Tablet mode by detaching the docking connector. The second mode change is from Laptop mode to
Convertible mode by detecting the magnetic sensor.

The device in Laptop mode output the Max. Power. The power in Tablet mode and convertible mode is
reduced from in Laptop mode by the same amount. Therefore, there is no power change due to mode
change between Tablet and Convertible.

2.4.1 Mode change by docking connector

Docking connector of Tablet and Keyboard Base are connected and fixed. This state is called Laptop mode.
When lift the Tablet while pulling the slide switch of the Keyboard Base, itis disconnected and changes to
Tablet mode (See Fig.2-1). This Keyboard Base is only for CF-33 Tablet, and there is no other Keyboard
Base that can be connected with CF-33 Tablet.

Tablet:, ——

Keyboard Base.

T~ slide switch.
Laptop mode. Tablet mode.
Fig.2-1 Prototype of Laptop and Tablet.

Item Docking Connect  Magnetic Sensor EC WLAN power
Conditions Disconnect Detection Tablet/Convertible mode Reduction

Disconnect Non-detection Tablet/Convertible mode Reduction

Connect Detection Tablet/Convertible mode Reduction

Connect Non-detection Laptop mode Max.Power

2.4.2. Mode change by magnetic sensor detection

With the display side of the Tablet facing away from the Keyboard Base side, connect to the Keyboard Base
with the docking connector. This state is called Laptop mode.
When the Tablet is closed toward the Keyboard Base, the Tablet magnetic sensor detects the Keyboard

Base magnet. The state where the tablet and Keyboard Base are in close contact is called the Convertible

mode.

Keyboard Base

Laptop mode

Convertible mode

F-TP22-03 (Rev.00)
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2.5 SAR Summation Scenario
Test selection was performed in accordance with KDB 248227 D01 802.11 Wi-Fi SAR v02r02.

r=-=====1=-==="="1

| wir1 o BTWIFi2
I main Ant I| Aux Ant I

Simultaneous transmission paths

Tested inside of Panasonic PC CF-33
* All Simultaneous transmission conditions with WWAN module is evaluated in SAR report no. HCT-SR-
1811-FI0O01-R1.,submitted under

FCC ID: ACI9TGWW18A.

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v06.

Simultaneous Transmission Scenarios

Applicable Combination Body Exposure Condition
2.4 GHz WiFi main + 2.4 GHz WLAN Aux Yes
2.4 GHz WiFi main + 2.4 GHz Bluetooth Yes
5 GHz WiFi main + 5GHz WLAN Aux Yes
5 GHz WiFi main + 2.4 GHz Bluetooth Yes

1. The highest reported SAR for each exposure condition is used for SAR summation purpose.

2.6 SAR Test Considerations

Since U-NII-1 and U-NII-2A bands have the same maximum output power and the highest reported SAR for
U-NII-2A is less than 1.2 W/kg for 1g SAR and is less than 3.0 W/kg for 10g SAR, SAR is not required for U-
NII-1 band according to FCC KDB 248227D01v02r02.

This device supports IEEE 802.11 ac with the following features:
a) Up to 160 Miz Bandwidth.

b) Aggregate channel configurations are supported.

) 2 Tx antenna output

d) 256 QAM is supported

e) TDWR channels are supported.

f) Straddle channels are supported

Per April 2019 TCB Workshop Notes, SAR testing was not required for 802.11ax when applying the initial test

configuration procedures of KDB 248227, with 802.11ax considered a higher order 802.11 mode.

F-TP22-03 (Rev.00) 11/101 HCT CO.,LTD.
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3. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF emissions
due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc., New York 10017.
The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended Practice for the
Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used for guidance in
measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT). These criteria for
SAR evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio Frequency Electromagnetic
Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the rate of energy
absorption due to exposure to an RF transmitting source. SAR values have been related to threshold levels
for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing body.

SAR = d (dU)
S dt dm

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)
SAR = o E*/ p

Where:
o = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m’)
E =Total RMS electric field strength (V/m)

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

F-TP22-03 (Rev.00) 12/101 HCT CO.,LTD.



| |
ha FCC ID: ACI9TGWL20A Report No: HCT-SR-2011-FI005

HCTCO.,,LTD.

4. DESCRIPTION OF TEST EQUIPMENT
4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR
Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli Robot
is connected to the cell controller to allow software manipulation of the robot. A data acquisition electronic
(DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The
EOC performs the conversion from the optical into digital electric signal of the DAE and transfers data to the
PC plug-in card.

/—‘
ARREEERRRR R R R

Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and gain-
switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit. Transmission
to the PC-card is accomplished through an optical downlink for data and status information and an optical
uplink for commands and clock lines. The mechanical probe mounting device includes two different sensor
systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection and
probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system is
described in detail in.

F-TP22-03 (Rev.00) 13/101 HCT CO.,LTD.
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5. SAR MEASUREMENT PROCEDURE

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

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than
5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUT’s head and
body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v01r04 table 4-
1 & IEEE 1528-2013.

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations
routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY
system computes the field maximal found in the scanned are, within a range of the maximum. SAR at this
fixed point was measured and used as a reference value.

3. Around this point, a volume was assessed according to the measurement resolution and volume size
requirements of FCC KDB 865664 D01v01r04 table 4-1 and IEEE 1528-2013. On the basis of this data
set, the spatial peak SAR value was evaluated with the following procedure (reference from the DASY
manual.)

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm away
from the tip of the probe (it is different from the probe type) and the distance between the surface and the
lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial
of the fourth order was calculated through the points in z-axes. This polynomial was then used to evaluate
the points between the surface and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this maximum
the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the 3D-Spline
interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the “Not a knot”
condition (in X, y, and z directions. The volume was integrated with the trapezoidal algorithm. One thousand
points (10 x 10 x 10) were interpolated to calculate the average.

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

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the
value changed by more than 5 %, the SAR evaluation and drift measurements were repeated.
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below.

normal at the measurement location

<3GHz >3 GHz
Maximum distance from closest measurement point
. ° po 5+1 mm 17,8-In(2)£0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30°41° 20°+1°

Maximum area scan Spatial resolution: Axarea, AyArea

<2 GHz: £15 mm
2-3 GHz: <12 mm

3-4 GHz: <12 mm
4-6 GHz: <10 mm

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.

Maximum zoom scan Spatial resolution: Axzoom, A =29k S
P - SXzoqeTE 2-3 GHz: <5mm* 4-6 GHz: <4 mm*
uniform grid: Azzeom(n) 3-4 GHz: <4 mm
<5mm 4-5 GHz: <3 mm
5-6 GHz: <2 mm
Maximum zoom scan Azzon(1): between 1" 3-4 GHz: <3 mm
Spatial resolution two Points closest to <4mm 4-5 GHz: <2.5 mm
normal to phantom surface graded phantom surface 5-6 GHz: <2 mm
grid
Azz00m(N>1): between
. <1.5-A n-1
subsequent Points <LS#z0en(n-1)
3-4 GHz: >28 mm
Minimum zoom scan volume | X, Y, z >30 mm 4-5 GHz: >25 mm

5-6 GHz: >22 mm

2011 for details.

GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Note: § is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528-

*When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB
447498 is < 1.4 W/kg, <8 mm, <7 mm and <5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3

F-TP22-03 (Rev.00)
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6. SAR Test Configurations

6.1 Test Configurations for WLAN Main Antenna
LEGEND:
Edge 1/ Edge 2/ Edge 2 tilt / Edge 3/ Edge 4 / Edge 4 tilt / Rear

Tablet Mode:
Test Antenna-to- SAR
Configurations edge/surface Required
Rear 19.3mm Yes
Front - No SAR is not required as this is not a typical use scenario.
SAR test is required for simultaneous transmission analysis
Edge 1 162.5 mm ves with WWAN antenna
Edge 2 5200 mm No Since this position is more than 20cm away, SAR test was
excluded.
Edge 3 45.5 mm Yes Dge to s_multaneous_ transmission SAR angly5|s Wlth WLAN,
this position was Estimated SAR 0.4 W/kg is applied.
Edge 4 3.3 mm Yes -
Edge 4 Tilt 2.6 mm Yes

Laptop Mode:
Test Antenna-to- SAR

Configurations edge/surface Required

SAR of WLAN Main antenna does not require testing in this
96.6 mm No position When operating in LapTop mode as the same test
position for Tablet mode(Edge 3) is Far more conservative.

Bottom Side
(Laptop Mode)

Convertible Mode:
Test Antenna-to- SAR

Configurations edge/surface Required
SAR of WLAN Main antenna does not require testing in this

Rear 42.3 mm No position as it is accounted for by the Rear test position for Tablet
mode..
Front - No SAR is not required as this is not a typical use scenario.
SAR of WLAN Main antenna does not require testing in this
Edge 1 162.5 mm No position as it is accounted for by the Edge 1 test position for Tablet
mode..
Edge 2 >200 mm No Since this position is more than 20cm away, SAR test was
excluded.
SAR of WLAN Main antenna does not require testing in this
Edge 3 72 mm No position as it is accounted for by the Edge 3 test position for Tablet
mode..

SAR is not required as this is accounted for by the Edge 4 test

Edge 4 3.3 mm No position for Tablet mode.
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6.2 Test Configurations for WLAN Aux Antenna

Tablet Mode:
Test Antenna-to- SAR
Configurations edge/surface Required
Rear 19.3mm Yes
Front - No SAR is not required as this is not a typical use scenario.
SAR test is required for simultaneous transmission analysis
Edge 1 169.8 mm ves with WWAN antenna
Edge 2 5.4 mm Yes
Edge 2 tilt 4.5 mm Yes
Edge 3 41.8 mm Yes Dge to s_|_multaneous_ transmission SAR angly3|s Wlth WLAN,
this position was Estimated SAR 0.4 W/kg is applied.
Edge 4 5200 mm No Since this position is more than 20cm away, SAR test was
excluded.

Laptop Mode:
Test Antenna-to- SAR

Configurations edge/surface Required
SAR of WLAN Aux antenna does not require testing in this
92.9 mm No position When operating in LapTop mode as the same test
position for Tablet mode(Edge 3) is Far more conservative.

Bottom Side
(Laptop Mode)

Convertible Mode:
Test Antenna-to- SAR

Configurations edge/surface Required
Rear 42.3 mm No SAR of WLAN Aux antenna does not require testing in this position
' as it is accounted for by the Rear test position for Tablet mode..
Front - No SAR is not required as this is not a typical use scenario.
SAR of WLAN Aux antenna does not require testing in this position
Edge 1 169.8 mm No as it is accounted for by the Edge 1 test position for Tablet mode..
SAR of WLAN Aux antenna does not require testing in this position
Edge 2 54 mm No as it is accounted for by the Edge 1 test position for Tablet mode.
SAR of WLAN Aux antenna does not require testing in this position
Edge 3 68.3 mm No as it is accounted for by the Edge 3 test position for Tablet mode..
Edge 4 ~200 mm No SAR_ls not required as this is accounted for by the Edge 4 test
position for Tablet mode.

F-TP22-03 (Rev.00) 17/101 HCT CO.,LTD.



paCT

HCTCO,,LTD.

FCC ID: ACI9TGWL20A

Report No: HCT-SR-2011-FI005

6.3 Test Configurations for the Auxiliary Antenna, Bluetooth

Tablet Mode:
Test Antenna-to- SAR
Configurations edge/surface Required
Rear 19.3mm Yes
Front - No SAR is not required as this is not a typical use scenario.
SAR test is required for simultaneous transmission analysis
Edge 1 169.8 mm ves with WWAN antenna
Edge 2 5.4 mm Yes
Edge 2 tilt 4.5 mm Yes
Yes SAR test is required for simultaneous transmission analysis
Edge 3 41.8 mm with WWAN antenna
Edge 4 5200 mm No Since this position is more than 20cm away, SAR test was
excluded.

Laptop Mode:
Test

Configurations edge/surface

Antenna-to-

SAR
Required

Bottom Side
(Laptop Mode)

92.9 mm

No

SAR of Bluetooth Aux antenna does not require testing in
this position When operating in LapTop mode as the same
test position for Tablet mode(Edge 3) is Far more
conservative.

Convertible Mode:

Test

Antenna-to-

SAR

Configurations edge/surface Required
SAR of Bluetooth Aux antenna does not require testing in this
Rear 42.3 mm No position as it is accounted for by the Rear test position for Tablet
mode..
Front - No SAR is not required as this is not a typical use scenario.
SAR of Bluetooth Aux antenna does not require testing in this
Edge 1 169.8 mm No position as it is accounted for by the Edge 1 test position for Tablet
mode..
SAR of Bluetooth Aux antenna does not require testing in this
Edge 2 5.4 mm No position as it is accounted for by the Edge 1 test position for Tablet
mode.
SAR of WLAN Aux antenna does not require testing in this position
Edge 3 68.3 mm No as it is accounted for by the Edge 3 test position for Tablet mode..
Edge 4 ~200 mm No SAR is not required as this is accounted for by the Edge 4 test
position for Tablet mode.

F-TP22-03 (Rev.00)
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6.4 Additional Test Scenarios
Due to the user separation distance of below setup case is shorter than Edge 2 and Edge 4. Therefore below

additional 2 positions were tested.

Phantom / Test Position
Phamtom / Test Position

fdge 2T fdgeaTin

/ \
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/. RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
LA (AHOSIRE General Population Occupational
(W/kg) or (mW/g) (W/kg) or (mW/g)
SPATIAL PEAK SAR * 1.60 8.00
(Head) ' '
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body) ' '
SPATIAL PEAK SAR *** 4.00 20.00
(Hands / Feet / Ankle / Wrist) ' ’

NOTES:

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

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

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume
in the shape of a cube) and over the appropriate averaging time.

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

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure
and can exercise control over his or her exposure by leaving the area or by some other appropriate means.
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8. FCC SAR General Measurement Procedures
8.1 SAR Testing with 802.11 Transmitters

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

8.2 General Device Setup

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters.

A periodic duty factor is required for current generation SAR system to measure SAR. When 802.11 frame
gaps are accounted for in the transmission, a maximum transmission duty factor of 92-96% is typically
achievable in most test mode configurations. A minimum transmission duty factor of 85% is required to avoid
certain hardware and device implementation issues related to wide range SAR scaling. The reported SAR is
scaled to 100% transmission duty factor to determine compliance at the maximum tune-up tolerance limit.

8.3 U-NII-1 and U-NII-2A

For devices that operate in both U-NII-1 and U-NII2A bands, when the same maximum output power is
specified for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1
unless the highest reported SAR for U-NII-2A is > 1.2 W/kg for 1g SAR or > 3.0 W/kg for 10g SAR. When
different maximum output powers are specified for the bands, SAR measurement for the U-NII band with the
lower maximum output power is not required unless the highest reported SAR for the U-NII band with the
higher maximum output power, adjusted by the ratio of lower to higher specified maximum output power for
the two bands, is > 1.2 W/kg for 1g SAR or > 3.0 W/kg for 10g SAR.

8.4 U-NII-2C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380 Miz (5.47 Gz ~ 5.85 (), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements. When
Terminal Doppler Weather Radar (TDWR) restriction applies, the channels at 5.60 GHz ~ 5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification.

Unless band gap channels are permanently disabled, SAR must be considered for these channels.

8.5 2.4 (Hz SAR test Requirements

SAR is measured for 2.4 Gz 802.11b DSSS using either the fixed test position 2.4 Gz 802.11 g/n OFDM are
additionally evaluated for SAR if the highest reported SAR for 802.11b, adjusted by the ratio of the OFDM to
DSSS specified maximum output power, is > 1.2 W/kg.
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8.6 OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 Gz and 5 Gz bands, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration with the largest channel bandwidth, lowest order modulation and lowest data rate and lowest
order 802.11 a/g/n/ac mode. When the maximum output power of a channel is the same for equivalent OFDM
configurations; for example, 802.11a, 802.11n and 802.11 ac or 802.11g and 802.11n with the same channel
bandwidth, modulation and data rate etc., the lower order 802.11 mode i.2., 802.11a, then 802.11n and
802.11ac or 802.11g then 802.11n, is used for SAR measurement. When the maximum output power are the
same for multiple test channels, either according to the default or additional power measurement requirements,
SAR is measured using the channel closest to the middle of the frequency band or aggregated band. When
there are multiple channels with the same maximum output power, SAR is measured using the higher number
channel.

8.7 Initial Test Configuration Procedure

For OFDM, in both 2.4 @z and 5 GH bands, an initial test configuration is determined for each frequency band
and aggregated band, according to the transmission mode with the highest maximum output power specified
for SAR measurements. When the same maximum output power is specified for multiple OFDM transmission
mode configurations in a frequency band or aggregated band, SAR is measured using the configuration(s)
with the largest channel bandwidth, lowest order modulation, and lowest data rate. If the average RF output
powers of the highest identical transmission modes are within 0.25 dB of each other, mid channel of the
transmission mode with highest average RF output power is the initial test channel. Otherwise, the channel of
the transmission mode with the highest average RF output conducted power will be the initial test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
result is 1.2 W/kg or all channels are measured. When there are multiple untested channels having the same
subsequent highest average RF output power, the channel with higher frequency from the lowest 802.11 mode
is considered for SAR measurements.

8.8 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position on procedure. When the highest reported
SAR (for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is < 1.2 W/kg for 1g SAR and < 3.0 W/kg for 10g SAR,
no additional SAR tests for the subsequent test configurations are required.
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9. 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.

9.1 WIFI Conducted Power measurement method

Un-Licensed bands (DTS Band)

Test Description Test Procedure Used

- KDB 558074 v05 - Section 8.3.2.3

Conducted Output Power
- ANSI 63.10-2013 - Section 11.9.2.3

Test Procedure

1. Measure the duty cycle.

2. Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

3. Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the average power
during the actual transmission times.

Test setup

EUT Power Sensor Power Meter
Coax cable

Un-Licensed bands(NIl Band)

Test Description Test Procedure Used

Conducted Output Power - KDB 789033 D02 v02r01 - Section E.3.a

Test Procedure

1. Measure the duty cycle.

2. Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

3. Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the average power
during the actual transmission times.

Test setup
|
EUT Spectrum Analyzer
Coax Cable
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9.2 IEEE 802.11 (2.4 GHz) Maximum Conducted Power for Tablet mode/convertible Mode

IEEE 802.11 (2.4 Gliz) Average
RF Conducted Power [dBm]

Main Ant. Aux Ant.
2412 1 15.90 15.96
2437 6 15.96 16.03
802.11b 2 462 11 15.94 15.98
2 467 12 15.71 15.85
2472 13 15.70 15.85

9.3 IEEE 802.11 (5 GHz) Maximum Conducted Power For Tablet mode/convertible Mode
IEEE 802.11 (5 GHz) Reduced Average

Frequency [Mi] Conducted Power [dBm]
Main Ant. Aux Ant.

5210 42 13.54 13.49

5290 58 13.55 13.62

802.11ac 5530 106 13.05 13.02
(80 Mz BW) 5610 122 13.10 13.08
5690 138 13.04 12.97

5775 155 13.15 13.04

9.4 IEEE 802.11 (2.4 GHz) Maximum Conducted Power For Laptop mode
IEEE 802.11 (2.4 Glz) Average

Frequency [HHz] Channel RF Conducted Power [dBm]
Main Ant. Aux Ant.
2 412 1 19.18 19.25
2437 6 20.24 20.32
802.11b 2462 11 19.26 19.34
2 467 12 18.26 18.35
2472 13 16.55 17.35

9.5 IEEE 802.11 (5 GHz) Maximum Conducted Power For Laptop mode
IEEE 802.11 (5 GHiz) Reduced Average

Frequency [MHz] Channel Conducted Power [dBm]
Main Ant. Aux Ant.
5180 36 19.06 19.00
5200 40 20.87 20.97
5220 44 20.83 20.91
5240 48 20.77 20.93
5260 52 20.98 20.87
5320 64 17.53 17.53
802.11a 5500 100 17.78 18.15
5600 120 20.93 20.87
5580 116 20.90 20.87
5700 140 18.09 18.24
5745 149 20.97 20.94
5785 157 20.91 20.93
5805 161 20.84 20.93
5825 165 20.68 20.82
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Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:
= Power measurements were performed for the transmission mode configuration with the highest maximum

output power specified for production units.

= For transmission mode with the same maximum output power specification, powers were measured for the
largest channel bandwidth, lowest order modulation and lowest data rate.

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation and
data rates, power measurements were required for all identical configurations.

= For each transmission mode configuration, powers were measured for the highest and lowest channels; and
at the mid-band channel(s) when there were at least 3 channels supported. For configurations with multiple
mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

EUT Spectrum Analyzer

Coax Cable
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9.4 Bluetooth Maximum Conducted Power
The Burst averaged-conducted power

Channel Bluetooth Power [dBm]
0 Ant.2 (Aux) 9.05
DH5 39 Ant.2 (Aux) 9.44
78 Ant.2 (Aux) 9.72

Per October 2016 TCB Workshop Notes:

When call box and Bluetooth protocol are used for Bluetooth SAR measurement, time-domain plot is required

to identify duty factor for supporting the test setup and result.

Bluetooth duty cycle was measured using Bluetooth tester equipment (CBT / R&S) with Bluetooth DH5 mode.

Bluetooth

Agilant Spectrum Asalyzer - Swopt SA
X 1 ; i 120037 PMhos 04,2020
Marker 3 A 2.88333 ms ) Avg Type: Log-Par TRACE
PNO: Fast ~—= Trig: Free Run TYFE
HGalniLow Atten: 6 4B cer

Ref Offset 30.7 dB
Ref 25.00 dBm

Xa

Center 2.480000000 GHz ) ) ' ) ) ) Span 0 Hz
VEBW 8.0 MHz Sweep 8.333 ms (1001 pts)

T FUNCTION | FUNCTIONWETH  FUNCTION WelE =
3750 ms | (A}

2583 ms|

2883 ms (A)

2583 ms|

Duty Cycle
= (BT-On time /BT-Full time) =(2.883/3.750) = 0.769 (DH5)
Duty factor= 1/Duty cycle : 1.300
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

The body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity and
permittivity.

Table for Head Tissue Verification
Measured | Measured Target Target

F(Llﬁg Conductivity| Dielectric Conductivity Dielectric % dev o | % dev €
0 (S/m) (Constant,e 0 (S/m) Constant, €

2400 1.754 40.240 1.756 39.290 -0.11% | 2.42%

11/10/2020| 21.1 2450H | 2450 1.817 40.094 1.800 39.200 0.94% | 2.28%
2500 1.870 39.916 1.855 39.140 0.81% | 1.98%

5180 4.571 37.084 4.635 36.010 -1.38% | 2.98%

5250 4.632 36.984 4,706 35.930 -1.57% | 2.93%

11/11/2020| 218 5280 4.624 36.751 4,737 35.894 -2.39% | 2.39%
5180H- 5320 4.631 37.168 4778 35.846 -3.08% | 3.69%

5895H 5500 4.864 36.743 4,963 35.640 -1.99% | 3.09%

5600 5.028 36.795 5.065 35.530 -0.73% | 3.56%

11/12/2020 | 20.5 5750 5.178 36.769 5.219 35.360 -0.79% | 3.98%
5800 5.056 36.550 5.270 35.300 -4.06% | 3.54%

5825 5.066 36.581 5.296 35.270 -4.34% | 3.72%

Note:

All Frequencies were measured to be within = 5% of targets in listed in IEC 62209-1(Head) and RSS102

Annex D(Body). Per Notice 2012-DRS0529, since the dielectric properties of the tissue simulating are all equal or less 5%
of target values, SAR was not scaled. The measurement uncertainty 5% for deviation of conductivity and liquid permittivity
from the target was added to the uncertainty table.

10.2 System Check

Prior to assessment, the system is verified to the = 10 % of the specifications at 2 450 MHz/ 5 250 MHz /

5600 MHz 5 750 MHz by using the system Check kit. (Graphic Plots Attached)

The system is verified to =10 % of the SAR measurement on the reference dipole at the time of calibration
by the calibration facility.

o AW somw 1W
Liquid 'I"Aenr]nbp;. #grﬁlg Velgle Measured | Normalized Deviation Limit
[°C] °C] SAR1g SAR1g [%0] [90]

g Wikg]
2450 11/10/2020 | 7370 | 1049 |Head| 21.2 | 21.1 51.4 2.66 53.2 +350 | £10
5250 11/11/2020 |7370| 1253 |Head| 21.9 | 21.8 79.7 3.81 76.2 -439 | +10
5600 11/12/2020 |7370| 1253 |Head| 20.6 | 20.5 82.2 412 82.4 +0.24 | £10
5750 11/12/2020 |7370| 1253 |Head| 20.6 | 20.5 79.6 4.04 80.8 +151 | £10
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11. SAR TEST DATA SUMMARY
11.1 Body SAR Measurement Results

DTS Body SAR

e N e Test Ant Duty Distance el Meas. SAR Scaling S':Ziltlg? Rz)zr;:-d Plot

Position Config. Cycle (mm) P?&Zé’?R (W/kg) Factor (Duty) Wikg) (\[o}

Frequency

Mode width| Rate Up Limit Power  Drift
Wz Ch. (W) | (Mbps) (dBm) (dBm) (dB)

2437| 6 |802.11b| 20 | 1 | 16.5|15.96| 0.01 Edge 1 Main | 99.5 0 0.021 | 0.00736 | 1.132 | 1.005 | 0.008 -
2437| 6 |802.11b| 20 | 1 | 16.5|15.96| 0.01 Edge 3 Main | 99.5 0 0.077 0.046 1.132 | 1.005 | 0.052 -
2437| 6 |802.11b| 20 | 1 | 16.5|15.96| 0.06 Edge 4 Main | 99.5 0 1.786 1 1.132 | 1.005 | 1.138 -
2462| 11 |802.11b| 20 | 1 | 16.5|15.94| 0.05 Edge 4 Main | 99.5 0 1.788 0.995 1.138 | 1.005 | 1.138 -
2412| 1 |802.11b| 20 | 1 | 16.5|15.90|-0.14 | Edge 4 Tilt | Main | 99.5 0 1.504 0.903 1.148 | 1.005 | 1.042 -
2437| 6 |802.11b| 20 | 1 | 16.5|15.96| 0.19 | Edge 4 Tilt | Main | 99.5 0 2.044 1.05 1132 | 1.005 | 1.195 | 1
2462| 11 |802.11b| 20 | 1 | 16.5|15.94| 0.19 | Edge 4 Tilt | Main | 99.5 0 1.967 1.03 1.138 | 1.005 | 1.178 -
2437| 6 |802.11b| 20 | 1 | 16.5|15.96| 0.01 Rear Main | 99.5 0 0.253 0.157 1.132 | 1.005 | 0.179 -
2437| 6 |802.11b| 20 | 1 | 16.5|15.96| 0.16 | Edge 4 Tilt | Main | 99.5 0 2.05 1.04 1.132 | 1.005 | 1.183 | *
2437| 6 |802.11b| 20 | 1 | 16.5|16.03| 0.01 Edge 1 Aux | 995 0 0.03 0.016 1.114 | 1.005 | 0.018 -
2437| 6 |802.11b| 20 | 1 | 16.5|16.03] -0.01 Edge 2 Aux | 995 0 2.019 1.07 1.114 | 1.005 | 1.198 -
2462| 11 |802.11b| 20 | 1 | 16.5(15.98| 0.07 Edge 2 Aux | 995 0 1.9 1.03 1.127 | 1.005 | 1.167 -
2437| 6 |802.11b| 20 | 1 | 16.5|16.03| 0.01 Edge 3 Aux | 995 0 0.119 0.075 1.114 | 1.005 | 0.084 -
2412| 1 |802.11b| 20 | 1 | 16.5|15.96| 0.08 | Edge 2 Tilt | Aux | 99.5 0 1.823 1 1.132 | 1.005 | 1.138 -
2437| 6 |802.11b| 20 | 1 |16.5|16.03|-0.18 | Edge 2 Tilt | Aux | 99.5 0 2.052 1.12 1.114 | 1.005 | 1.254 | 2
2462| 11 |802.11b| 20 | 1 |16.5 (1598 -0.07 | Edge 2 Tilt | Aux | 99.5 0 1.795 0.999 1.127 | 1.005 | 1.132 -
2437| 6 |802.11b| 20 | 1 | 16.5|16.03] -0.01 Rear Aux | 995 0 0.329 0.209 1.114 | 1.005 | 0.234 -
2437| 6 |802.11b| 20 | 1 | 165 |16.03|-0.04 | Edge 2 Tilt | Aux | 99.5 0 1.914 1.06 1.114 | 1.005 | 1.187 | *
2437| 6 |802.11b| 20 | 1 |16.5|16.03|-0.03 | Edge 2 Tilt | Aux | 99.5 0 1.992 1.1 1.114 | 1.005 | 1.232 | *=
ANSI/ IEEE C95.1 - 2005— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

Note: *Data entry indicate Variability measurement.

** Data entry indicate Device holder perturbation measurement.
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5 GHz WLAN Body SAR
Frequency Tune-

Band Data Up Meas. Power Test Ant Duty Distance Area Scan * Scaling Scaling Reported
Limit Position |Confi Cycle  (mm) SR Factor I
@em)| (@) (@8) 9 &y Outy) (Wkg)

5290 | 58 | 802.11lac | 80 |[MCSO| 14 | 13.55 |0.01| Edgel | Main | 98.7
5290 | 58 | 802.11lac | 80 |[MCSO| 14 | 13.55 |0.01| Edge3 | Main | 98.7
5290 | 58 | 802.11ac | 80 |[MCSO| 14 |13.55|0.19| Edge4 | Main | 98.7
5290 | 58 | 802.11ac | 80 |MCSO| 14 | 13.55|0.02|Edge 4 Tilt| Main | 98.7
5290 | 58 | 802.11ac | 80 |MCSO| 14 | 13.55|0.01 Rear Main | 98.7
5290 | 58 | 802.11lac | 80 |MCSO| 14 | 13.55 |0.10 |Edge 4 Tilt| Main | 98.7
5610 [ 122 | 802.11ac | 80 |MCS0 |13.5| 13.10 [0.01| Edgel | Main | 98.7
5610 | 122 | 802.11ac | 80 |MCSO |13.5| 13.10 |0.01| Edge3 | Main | 98.7
5610 | 122 | 802.11ac | 80 |MCSO |13.5| 13.10 |0.14| Edge4 | Main | 98.7
5610 | 122 | 802.11ac | 80 |MCSO [13.5| 13.10 [ 0.14 |Edge 4 Tilt| Main | 98.7
5610 [ 122 | 802.11ac | 80 |MCSO0 |13.5| 13.10 | 0.01 Rear Main | 98.7
5775|155 | 802.11ac | 80 |MCSO |13.5|13.15|0.01| Edgel | Main | 98.7
5775 | 155 | 802.11ac | 80 |MCSO0 |13.5| 13.15 |0.01| Edge 3 | Main | 98.7
5775 | 155 | 802.11ac | 80 |MCS0 |13.5| 13.15 |0.16| Edge4 | Main | 98.7
5775 | 155 | 802.11ac | 80 |MCSO0 |13.5| 13.15 [0.02 |Edge 4 Tilt| Main | 98.7
5775 | 155 | 802.11ac | 80 |MCS0 |13.5| 13.15 | 0.01 Rear Main | 98.7

Wz Ch Mode | width Rate Power  Drift

() (Mbps)

0.12 0.039 | 1.109 | 1.013 | 0.044 -
0.166 0.025 | 1.109 | 1.013 | 0.028 -
0.1657 0.658 | 1.109 | 1.013 | 0.739 -

2.29 0.840 | 1.109 | 1.013 | 0.944 3
0.253 0.087 | 1.109 | 1.013 | 0.098 -
1.997 0.825 | 1.109 | 1.013 | 0.927 *
0.103 0.042 | 1.096 | 1.013 | 0.047 =

0.03 0.011 | 1.096 | 1.013 | 0.012 =
1.577 0.597 | 1.096 | 1.013 | 0.663 =
1.799 0.709 | 1.096 | 1.013 | 0.787 =
0.295 0.078 | 1.096 | 1.013 | 0.087 =
0.094 0.034 | 1.084 | 1.013 | 0.037 -
0.047 |0.000705| 1.084 | 1.013 | 0.001 -
1.474 0.584 | 1.084 | 1.013 | 0.641 -
1.714 0.680 | 1.084 | 1.013 | 0.747 -
0.282 0.078 | 1.084 | 1.013 | 0.086 -

5290 | 58 | 802.11lac | 80 |[MCSO| 14 | 13.62 |0.01| Edge 1 Aux 98.7
5290 | 58 | 802.11lac | 80 |[MCSO| 14 | 13.62 |-0.17| Edge 2 Aux 98.7
5290 | 58 | 802.11ac | 80 |MCSO| 14 | 13.62 |0.19 |Edge 2 Tilt| Aux 98.7
5290 | 58 | 802.11ac | 80 |MCSO| 14 | 13.62 |0.01| Edge 3 Aux 98.7
5290 | 58 | 802.11ac | 80 |MCSO| 14 | 13.62 |0.01 Rear Aux 98.7
5290 | 58 | 802.11lac | 80 |[MCSO| 14 | 13.62 |0.13 |Edge 2 Tilt| Aux 98.7
5610 [ 122 | 802.11ac | 80 |MCSO0 [13.5| 13.08 [0.01| Edge 1 Aux 98.7
5530 | 106 | 802.11ac | 80 |MCSO [13.5| 13.02 |0.01| Edge 2 Aux 98.7
5610 | 122 | 802.11ac | 80 |MCSO |13.5| 13.08 |0.10| Edge 2 Aux 98.7
5530 | 106 | 802.11ac | 80 |MCSO [13.5| 13.02 | 0.14|Edge 2 Tilt| Aux 98.7
5610 | 122 | 802.11ac | 80 |MCSO0 |13.5| 13.08 |0.12 |Edge 2 Tilt| Aux 98.7
5690 | 138 | 802.11ac | 80 |MCSO0 |13.5| 12.97 [0.10 |Edge 2 Tilt| Aux 98.7
5610 | 122 | 802.11ac | 80 |MCSO0|13.5| 13.08 [0.01| Edge 3 Aux 98.7
5610 | 122 | 802.11ac | 80 |MCSO |13.5| 13.08 | 0.01 Rear Aux 98.7
5610 [ 122 | 802.11ac | 80 |MCSO0 |13.5| 13.08 (-0.12|Edge 2 Tilt| Aux 98.7
5775 | 155 | 802.11ac | 80 |MCSO |13.5| 13.04 |0.01| Edge 1 Aux 98.7
5775 | 155 | 802.11ac | 80 |MCSO |13.5| 13.04 |0.10| Edge 2 Aux 98.7
5775 | 155 | 802.11ac | 80 |MCSO0 |13.5| 13.04 |-0.11|Edge 2 Tilt| Aux 98.7
5775 | 155 | 802.11ac | 80 |MCS0|13.5|13.04 |[0.01| Edge3 Aux 98.7
5775|155 | 802.11ac | 80 |MCS0|13.5| 13.04 |0.01 Rear Aux 98.7

0.1 0.020 | 1.091 | 1.013 | 0.022 -
1.864 0.778 | 1.091 | 1.013 | 0.860 -
2.256 0.894 |1.091 | 1.013| 0.988 4
0.197 0.077 |1.091 | 1.013| 0.085 -
0.205 0.079 |1.091 | 1.013 | 0.087 -
2.235 0.891 | 1.091 | 1.013 | 0.985 *
0.029 |0.00857 | 1.102 | 1.013 | 0.010 =
1.554 0.659 |1.117 | 1.013 | 0.746 =
1.789 0.744 | 1.102 | 1.013 | 0.831 =
1.829 0.713 | 1.117 | 1.013 | 0.807 =
2.146 0.822 | 1.102 | 1.013 | 0.918 -
1.946 0.726 | 1.130 | 1.013 | 0.831 -
0.114 0.036 | 1.102 | 1.013 | 0.040 =
0.330 0.136 |1.102 | 1.013 | 0.152 =
2.179 0.819 | 1.102 | 1.013 | 0.914 *
0.035 |0.00698 | 1.112 | 1.013 | 0.008 -
1.323 0.550 |1.112|1.013 | 0.620 -
1.785 0.668 |1.112 | 1.013 | 0.752 -
0.134 0.023 |1.112 | 1.013 | 0.026 -
0.383 0.154 | 1.112|1.013 | 0.173 -

oO|OoO|0O|0oO|0O|0O|0o|0o|0O|O|O|O|O|O|O|O|OO|O|O(OpgOo |O|O|O|O|O|O|O|O|O|O|O|O|OC|O|O

ANSI/ IEEE C95.1 - 2005— Safety Limit Body
Spatial Peak 1.6 Wikg
Uncontrolled Exposure/ General Population Averaged over 1 gram

Note: *Data entry indicate Variability measurement.
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DSS Tethering SAR

Frequenc Tunle-_ Meas. | Power Distance Meas. SAR i Scaling
quency UpLimit | power | Drift Test Position ' Sealing - Eactor

(Duty) ‘

e Ch.‘ (dBm) ‘ (dBm) ‘ (dB) ‘ (mm) — ‘ Factor

2480 | 78 | Bluetooth DH5 | 10.5 9.72 | 0.01 Edge 1 0 0.000622 1.197 1.300 0.001 -
2480 | 78 | Bluetooth DH5 | 10.5 9.72 | 0.02 Edge 2 0 0.178 1.197 1.300 0.277 5
2480 | 78 | Bluetooth DH5 | 10.5 9.72 | 0.14 | Edge 2 Tilt 0 0.168 1.197 1.300 0.261
2480 | 78 | Bluetooth DH5 | 10.5 9.72 | 0.01 Edge 3 0 0.010 1.197 1.300 0.016 -
2480 | 78 | Bluetooth DH5 | 10.5 9.72 | 0.01 Rear 0 0.022 1.197 1.300 0.034 -
ANSI/ IEEE C95.1 - 2005— Safety Limit Body
Spatial Peak 1.6 W/kg
Uncontrolled Exposure/ General Population Averaged over 1 gram
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11.2 SAR Test Notes

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in
IEEE1528:2013 and FCC KDB Publication 447498D01v06.

2. Batteries are fully charged at the beginning of the SAR measurements.

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

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

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 DO1v06..

WLAN Notes:.

1.

Per KDB 2482227 D01v02r02 justification for test configurations of 2.4 @iz WiFi Single transmission chain
operations, the highest measured maximum output power channel for DSSS was selected for SAR
measurement. SAR for OFDM modes (2.4 GHz 802.11 g/n) was not required due to the maximum allowed
powers and the highest reported DSSS SAR.

. Per KDB 2482227 D01v02r02 justification for test configurations of 5 Gz WiFi Single transmission chain

operations, the initial test configuration was selected according to the transmission mode with the highest
maximum allowed powers. Other transmission mode were not investigated since the highest reported SAR
for initial test configuration adjusted by the ration of maximum output powers is less than 1.2 W/kg for 1g
SAR and less than 3.0 W/kg for 10 g SAR.

. When the maximum reported 1g averaged SAR is =< 0.8 W/kg, SAR testing on additional channels was not

required. Otherwise, SAR for the next highest output power channel was required until the reported SAR
result was < 1.20 W/kg or all test channels were measured.

. The device was configured to transmit continuously at the required data rated, channel bandwidth and signal

modulation, using the highest transmission duty factor supported by the test mode tools. The reported SAR
was scaled to the 100% transmission duty factor to determine compliance. Procedures used to measure the
duty factor are identical to that in the associated WLAN test reports.

Bluetooth Notes:

1.

2.

Bluetooth SAR was measured with the device connected to a call box with hopping disabled with DH5
operation and Tx Tests mode type. Per October 2016 TCBC Workshop Notes, the reported SAR was scaled
to 100% transmission duty factor to determine compliance. Please see sec.10 for the time-domain plot and
calculation for duty factor of the device.

Bluetooth tethering SAR were evaluated for BT BR tethering applications.
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12. SIMULTANEOUS SAR ANALYSIS
12.1 Simultaneous Transmission Summation for Body.

The highest reported SAR for each exposure condition is used for SAR summation purpose. The WWAN SAR
testing results were used to perform transmission simultaneous analysis from ISED SAR Test Report, Module
model: WW18A with pre-existing FCC ID : ACJI9TGWW18A., Report No: HCT-SR-1811-FI001-R1.

FCC KDB 447498 D01v06 General RF Exposure Guidance introduces a new formula for calculating the SAR
a Peak Location Separation Ratio(SPLSR) between pairs of simultaneously transmitting antennas:

SPLSR;=(SAR; + SAR,)*°/R;

Where:

SAR ; is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting antennas,
in a specific test operating mode and exposure condition

SAR , is the highest measured of estimated SAR for the second of a pair of simultaneous transmitting
antennas, in the same test operating mode and exposure condition as the first

Ri;is the separation distance between the pair of simultaneous transmitting antennas, When the SAR is
measured, for both antennas in the pair, it is determined by the actual x, y and z coordinates in the 1-g SAR
for each SAR peak location, based on the extrapolated and interpolated result in the zoom scan measurement,
using the formula of [(X; — X3)? + (Y; — Y2)?+(Z;, — Z,)?]

In order for a pair of simultaneous transmitting antennas with the sum 1-g of SAR> 1.6 W/kg and with the sum
10-g of SAR >4W/Kg to qualify for exemption from Simultaneous Transmission SAR measurements, it has to
satisfy the condition of:

(SAR, + SAR,)*®/R; < 0.04 for 1g SAR and (SAR; + SAR,)'°/R; < 0.1 for 10g SAR.
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FCC ID: ACI9TGWL20A

Report No: HCT-SR-2011-FI005

Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

.  WWAN 2.4 GHzMain 24 GHz Aux 2.4GHz 3 1-gSAR 1-gSAR ) 1-gSAR 3 1-g SAR
Configurali  gpp1  wianz — WLANS BT 4 142 143 14243 1i2ea TSR
o (W/kg)  SAR (W/kg) SAR (W/kg) SAR Wikg)  (W/kg)  (WI/Kg) (Wikg) (W/kg)  (Yes/No)
Rear 0.436 0.179 0.234 0.034 0.615 0.670 0.849 0.47 No
Edge 1 0.901 0.008 0.018 0.001 0.909 0.919 0.927 0.902 No
Edge 2 0.013 1.198 0.277 0.013 1.211 1.211 0.29 No
Uggl(—)s Edge 2 Tilt 0.126 1.254 0.261 0.126 1.380 1.380 0.387 No
Edge 3 0.4 0.052 0.084 0.016 0.452 0.484 0.536 0.416 No
Edge 4 0.155 1.138 1.293 0.155 1.293 0.155 No
Edge 4 Tilt 0.013 1.195 1.208 0.013 1.208 0.013 No
Rear 0.670 0.179 0.234 0.034 0.849 0.904 1.083 0.704 No
Edge 1 1.131 0.008 0.018 0.001 1.139 1.149 1.157 1.132 No
UMTS Edge 2- 0.010 1.198 0.277 0.01 1.208 1.208 0.287 No
1700 Edge 2 Tilt 0.009 1.254 0.261 0.009 1.263 1.263 0.27 No
Edge 3 0.4 0.052 0.084 0.016 0.452 0.484 0.536 0.416 No
Edge 4 0.284 1.138 1.422 0.284 1.422 0.284 No
Edge 4 Tilt 0.219 1.195 1.414 0.219 1.414 0.219 No
Rear 0.621 0.179 0.234 0.034 0.8 0.855 1.034 0.655 No
Edge 1 1.127 0.008 0.018 0.001 1.135 1.145 1.153 1.128 No
Edge 2 0.022 1.198 0.277 0.022 1.22 1.22 0.299 No
UMTS Edge 2 Tilt 0.023 1.254 0.261 0.023 1.277 1.277 0.284 No
1900 Edge 3 0.4 0.052 0.084 0.016 0.452 0.484 0.536 0.416 No
See below See below Yes
Edge 4 0.683 1.138 0.683 0.683
table (#1) table (#1)
Edge 4 Til|  0.667 1.195 Seebelow | o7 | Seebelow | 7 ves
table (#2) table (#2)
Rear 0.708 0.179 0.234 0.034 0.887 0.942 1.121 0.742 No
Edge 1 1.212 0.008 0.018 0.001 1.22 1.23 1.238 1.213 No
Edge 2 0.024 1.198 0.277 0.024 1.222 1.222 0.301 No
LTE Edge 2 Tilt 0.024 1.254 0.261 0.024 1.278 1.278 0.285 No
Band 2 Edge 3 0.4 0.052 0.084 0.016 0.452 0.484 0.536 0.416 No
Edge 4 0.742 1.138 See below 0.742 See below 0.742 ves
table (#4) table (#4)
Edge 4 Til|  0.740 1.195 Seebelow | 2, | Seebelow | o0 ves
table (#5) table (#5)
Rear 0.775 0.179 0.234 0.034 0.954 1.009 1.188 0.809 No
Edge 1 1.116 0.008 0.018 0.001 1.124 1.134 1.142 1.117 No
Edge 2 1.198 0.277 1.198 1.198 0.277 No
LTE -
Band 4 Edge 2 Tilt 1.254 0.261 1.254 1.254 0.261 No
Edge 3 0.052 0.084 0.016 0.052 0.084 0.136 0.016 No
Edge 4 1.138 1.138 1.138
Edge 4 Tilt 1.195 1.195 1.195
Rear 0.430 0.179 0.234 0.034 0.609 0.664 0.843 0.464 No
Edge 1 1.080 0.008 0.018 0.001 1.088 1.098 1.106 1.081 No
LTE Edge 2- 1.198 0.277 0 1.198 1.198 0.277 No
Band 5 Edge 2 Tilt 1.254 0.261 0 1.254 1.254 0.261 No
Edge 3 0.052 0.084 0.016 0.052 0.084 0.136 0.016 No
Edge 4 1.138 1.138 1.138
Edge 4 Tilt 1.195 1.195 1.195
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Simultaneous Transmission Summation Scenario with 2.4 GHz WLAN

wwan 2A4GHz 24GHz 219 219 544 5ARY 1-g SAR
Goniigtre Mo AR N Il AUX SAR T 1043 14244
Band WLAN 2 WLAN 3 142 1+3

(W/kg) (stf\kF;) (\/Sv?lg ) (\/Sv?lg ,  (Wko) (Wkg)  (Wkg)  (Wikg)

Rear 0.600 0179 | 0234 | 0034 | 0779 0.834 1013 | 0.813

Edgel | 0753 0008 | 0018 | 0001 | 0761 0.771 0779 | 0.762

Edge2 | 0.034 1198 | 0277 | 0034 1.232 1232 | 0311

LTEYBa“d Edge 2 Tilt| 0.041 1254 | 0261 | 0.041 1.295 1295 | 0.302
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 0536 | 0.468

Edge4 | 0343 1.138 1.481 0.343 1481 | 1.481

Edge 4 Tilt| 0.309 1.195 1504 | 0.309 1504 | 1.504

Rear 0.478 0179 | 0234 | 0034 | 0657 0.712 0891 | 0.691

Edgel | 0.869 0.008 | 0018 | 0001 | 0877 0.887 0895 | 0.878

Edge2 | 0.020 1198 | 0277 0.02 1.218 1218 | 0.297

LTElza”d Edge 2 Tilt| 0.015 1254 | 0261 | 0015 1.269 1269 | 0.276
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 053 | 0.468

Edge4 | 0.068 1.138 1206 | 0068 1206 | 1.206

Edge 4 Tilt| 0.082 1.195 1.277 0.082 1277 | 1.277

Rear 0.490 0179 | 0234 | 0034 | 0669 0724 | 0903 | 0.703

Edgel | 0.998 0.008 | 0018 | 0.001 | 1.006 1.016 1024 | 1.007

Edge2 | 0017 1198 | 0277 | 0017 1.215 1215 | 0.294

LTElzand Edge 2 Tilt| 0.011 1254 | 0261 | 0011 1.265 1265 | 0.272
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 0536 | 0.468

Edge4 | 0.137 1.138 1275 | 0137 1275 | 1.275

Edge 4 Tilt| 0.174 1.195 1.369 0.174 13690 | 1.369

Rear 0.497 0179 | 0234 | 0034 | 0676 | 0.731 0.91 0.71

Edgel | 1.049 0.008 | 0018 | 0001 | 1.057 1.067 1075 | 1.058

Edge2 | 0.024 1198 | 0277 | 0024 1.222 1222 | 0.301

LTE Band -

e [Edge2Tit| 0.019 1254 | 0261 | 0.019 1.273 1.273 0.28
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 0536 | 0.468

Edge4 | 0131 1.138 1.269 0.131 1269 | 1.269

Edge 4 Tilt| 0.159 1.195 1354 | 0.159 1354 | 1.354

Rear 0.415 0179 | 0234 | 0034 | 0594 | 0.649 0828 | 0.628

Edgel | 0977 0008 | 0018 | 0001 | 0985 | 0995 1003 | 0.986

Edge2 | 0018 1198 | 0277 | 0018 1.216 1216 | 0.295

LTEZEa”d Edge 2 Tilt| 0.024 1254 | 0261 | 0024 1.278 1278 | 0.285
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 0536 | 0.468

Edge4 | 0.110 1138 1.248 011 1248 | 1.248

Edge 4 Tilt| 0.154 1195 1.349 0.154 1349 | 1.349

Rear 0.308 0179 | 0234 | 0034 | 0487 0.542 0721 | 0521

Edgel | 0518 0.008 | 0018 | 0001 | 0526 | 053 | 0544 | 0.527

Edge2 | 0.005 1198 | 0277 | 0005 1.203 1203 | 0.282

LTE Band -

4r[Edge2Tit| 0004 1254 | 0261 | 0.004 1.258 1258 | 0.265
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 053 | 0.468

Edge4 | 0076 1.138 1214 | 0076 1214 | 1214

Edge 4 Tilt| 0.069 1195 1264 | 0.069 1264 | 1.264

Rear 0.780 0179 | 0234 | 0034 | 0959 1.014 1193 | 0.993

Edgel | 1.275 0.008 | 0018 | 0001 | 1.283 1.293 1301 | 1.284

e gang| Edge2 | 0009 1198 | 0277 | 0.009 1.207 1207 | 0.286
oo [Edge2Tit| o011 1254 | 0261 | 0011 1.265 1265 | 0.272
Edge 3 0.4 0052 | 0084 | 0016 | 0452 0484 | 053 | 0.468

Edge4 | 0.330 1.138 1.468 0.33 1468 | 1.468

Edge 4 Tilt| 0.268 1.195 1463 | 0.268 1463 | 1.463
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Simultaneous Transmission Summation Scenario with 5 GHz WLAN

5 GHz 5GHz 2.4GHz >1-g >1-g >1-g

Configura VSVXVF?:LN Main Aux BT 4 SAR SAR
tion WLAN 2 WLAN 3 1+2 1+3
Wikg) (Wkg) (Wikg) (WKa)  (wikg) = (Wikg)  (Wikg)
Rear 0.436 0.098 0.173 0.034 0.534 0.609 0.707 0.568 No
Edge 1 0.901 0.047 0.022 0.001 0.948 0.923 0.97 0.949 No
UMTS Edge 2. 0.013 0.860 0.277 0.013 0.873 0.873 0.29 No
850 Edge 2 Tiltf 0.126 0.988 0.261 0.126 1.114 1.114 0.387 No
Edge 3 0.4 0.028 0.085 0.016 0.428 0.485 0.513 0.444 No
Edge 4 0.155 0.739 0.894 0.155 0.894 0.894 No
Edge 4 Tilty 0.013 0.944 0.957 0.013 0.957 0.957 No
Rear 0.670 0.098 0.173 0.034 0.768 0.843 0.941 0.802 No
Edge 1 1.131 0.047 0.022 0.001 1.178 1.153 1.2 1.179 No
UMTS Edge 2 0.010 0.860 0.277 0.01 0.87 0.87 0.287 No
1700 Edge 2 Tiltf 0.009 0.988 0.261 0.009 0.997 0.997 0.27 No
Edge 3 0.4 0.028 0.085 0.016 0.428 0.485 0.513 0.444 No
Edge 4 0.284 0.739 1.023 0.284 1.023 1.023 No
Edge 4 Tiltf 0.219 0.944 1.163 0.219 1.163 1.163 No
Rear 0.621 0.098 0.173 0.034 0.719 0.794 0.892 0.753 No
Edge 1 1.127 0.047 0.022 0.001 1.174 1.149 1.196 1.175 No
Edge 2 0.022 0.860 0.277 0.022 0.882 0.882 0.299 No
UMTS |[Edge 2 Tilif 0.023 0.988 0.261 0.023 1.011 1.011 0.284 No
1900 Edge 3 0.4 0.028 0.085 0.016 0.428 0.485 0.513 0.444 No
Edge 4 0.683 0.739 1.422 0.683 1.422 1.422 No
. See below See below | See below Yes
Edge 4 Til§ 0.667 0.944 table (#3) 0.667 table (#3) | table (#3)
Rear 0.708 0.098 0.173 0.034 0.806 0.881 0.979 0.84 No
Edge 1 1.212 0.047 0.022 0.001 1.259 1.234 1.281 1.26 No
Edge 2 0.024 0.860 0.277 0.024 0.884 0.884 0.301 No
LTE Band|Edge 2 Tilf 0.024 0.988 0.261 0.024 1.012 1.012 0.285 No
2 Edge 3 0.4 0.028 0.085 0.016 0.428 0.485 0.513 0.444 No
Edge 4 0.742 0.739 1.481 0.742 1.481 1.481 No
. See below See below | See below Yes
Edge 4 Tilty 0.740 0.944 table (#6) 0.740 table (#6) | table (#6)
Rear 0.775 0.098 0.173 0.034 0.873 0.948 1.046 0.907 No
Edge 1 1.116 0.047 0.022 0.001 1.163 1.138 1.185 1.164 No
Edge 2 0.860 0.277 0.860 0.860 0.277 No
LTE Band -
4 Edge 2 Tilt 0.988 0.261 0.988 0.988 0.261 No
Edge 3 0.028 0.085 0.016 0.028 0.085 0.113 0.044 No
Edge 4 0.739 0.739 0.739 0.739 No
Edge 4 Tilt 0.944 0.944 0.944 0.944 No
Rear 0.430 0.098 0.173 0.034 0.528 0.603 0.701 0.562 No
Edge 1 1.080 0.047 0.022 0.001 1.127 1.102 1.149 1.128 No
LTE Band Edge 2 0.860 0.277 0.86 0.86 0.277 No
5 Edge 2 Tilt 0.988 0.261 0.988 0.988 0.261 No
Edge 3 0.028 0.085 0.016 0.028 0.085 0.113 0.044 No
Edge 4 0.739 0.739 0.739 0.739 No
Edge 4 Tilt 0.944 0.944 0.944 0.944 No
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Simultaneous Transmission Summation Scenario with 5 GHz WLAN

5GHz 5GHz Aux 2.4 GHz

WWAN _ ¥ 1-g SAR ¥ 1-g SAR ¥ 1-g SAR ¥ 1-g SAR
Band Conif(i)?]“rat SAR 1 W'\Ifi',: 5 D 142 143 14243 1+2+4
(Wikg) — (Wkg) =~ (Whkg)  (WKg)  (wkg)  (Wkg)  (Wkg)  (Wikg)
Rear | 0.600 | 0098 | 0173 | 0034 | 0698 | 0773 | 0871 | 0.732
Edgel | 0753 | 0047 | 0022 | 0001 | 0.800 | 0775 | 0822 | 0801
Edge2 | 0.034 0.860 | 0277 | 0034 | 0894 | 0894 | 0311
LTE Band 7| Edge 2 Tilt| _0.041 0988 | 0261 | 0041 | 1029 | 1029 | 0.302
Edge 3 0.4 0028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0444
Edge4 | 0343 | 0.739 1.082 | 0343 | 1082 | 1.082
Edge 4 Tilt| 0309 | 0.944 1253 | 0309 | 1253 | 1.253
Rear | 0478 | 0098 | 0173 | 0034 | 0576 | 0651 | 0.749 0.61
Edgel | 0869 | 0047 | 0022 | 0001 | 0916 | 0891 | 0938 | 0.917
LT Bang |_Ed9e2 | 0,020 0.860 | 0.277 0.02 0.88 0.88 0.297
o [Edge 2Tit| 0.015 0988 | 0261 | 0015 | 1.003 | 1.003 | 0.276
Edge 3 0.4 0028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0444
Edge4 | 0068 | 0.739 0.807 | 0068 | 0.807 | 0.807
Edge 4 Tilt| 0082 | 0.944 1.026 | 0082 | 1026 | 1026
Rear | 0490 | 0098 | 0173 | 0034 | 0588 | 0663 | 0.761 | 0.622
Edgel | 0998 | 0047 | 0022 | 0001 | 1.045 1.02 1.067 | 1.046
Edge2 | 0.017 0.860 | 0277 | 0017 | 0877 | 0877 | 0294
BaLrLE13 Edge 2 Tilt| 0.011 0988 | 0261 | 0011 | 0999 | 0999 | 0272
Edge 3 0.4 0.028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0444
Edge4 | 0137 | 0.739 0.876 | 0137 | 0.876 | 0876
Edge 4 Tilt| 0174 | 0.944 1118 | 0474 | 1118 | 1118
Rear | 0497 | 0098 | 0173 | 0034 | 0595 0.67 0.768 | 0.629
Edgel | 1049 | 0047 | 0022 | 0001 | 1096 | 1071 | 1118 | 1.097
¢ | Edge2 | 0024 0.860 | 0277 | 0024 | 0884 | 0884 | 0.301
Bang 14 |EGge 2 Tit| 0019 0988 | 0261 | 0019 | 1.007 | 1.007 0.28
Edge 3 0.4 0.028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0.444
Edge4 | 0131 | 0.739 0.87 0.131 0.87 0.87
Edge 4 Tilt| 0159 | 0.944 1.103 | 0159 | 1103 | 1.103
Rear | 0415 | 0098 | 0173 | 0034 | 0513 | 0588 | 0686 | 0547
Edgel | 0977 | 0047 | 0022 | 0001 | 1024 | 0999 | 1046 | 1.025
Edge2 | 0.018 0.860 | 0277 | 0018 | 0878 | 0878 | 0295
B;IE 5 |Edge 2 Tit| 0,024 0988 | 0261 | 0024 | 1012 | 1012 | 0285
Edge 3 0.4 0.028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0444
Edge4 | 0110 | 0.739 0.849 0.11 0.849 | 0.849
Edge 4 Tilt| 0.154 | 0.944 1.098 | 0154 | 1.098 | 1.098
Rear | 0308 | 0098 | 0173 | 0034 | 0406 | 0481 | 0579 0.44
Edgel | 0518 | 0047 | 0022 | 0001 | 0565 0.54 0587 | 0.566
e | Edge2 | 0005 0.860 | 0277 | 0005 | 0865 | 0.865 | 0.282
fand 4 |EGge 2Tit| 0.004 0988 | 0261 | 0004 | 0992 | 0992 | 0.265
Edge 3 0.4 0.028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0444
Edge4 | 0076 | 0.739 0.815 | 0076 | 0815 | 0815
Edge 4 Tilt| 0.069 | 0.944 1.013 | 0069 | 1013 | 1013
Rear | 0780 | 0098 | 0173 | 0034 | 0878 | 0953 | 1051 | 0912
Edgel | 1275 | 0047 | 0022 | 0001 | 1322 | 1297 | 1344 | 1.323
e | Edge2 | 0.009 0.860 | 0277 | 0009 | 0869 | 0869 | 0.286
fang 6 [E0e 2Tilt] 0.011 0988 | 0261 | 0011 | 0999 | 0999 | 0272
Edge 3 0.4 0.028 | 0085 | 0016 | 0428 | 0485 | 0513 | 0444
Edge4 | 0330 | 0.739 1.069 0.33 1.069 | 1.069
Edge 4 Tilt| 0.268 | 0.944 1212 | 0268 | 1212 | 1212
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. . WWAN SAR Bluetooth SAR > 1-g SAR
Configuration
(W/kg) (W/kg) (W/kQg)
Rear 0.436 0.034 0.470
Edge 1 0.901 0.001 0.902
Edge 2 0.013 0.277 0.290
UMTS 850 Edge 2 Tilt 0.126 0.261 0.387
Edge 3 0.400 0.016 0.416
Edge 4 0.155 0.155
Edge 4 Tilt 0.013 0.013
Rear 0.670 0.034 0.704
Edge 1 1.131 0.001 1.132
Edge 2 0.010 0.277 0.287
UMTS 1700 Edge 2 Tilt 0.009 0.261 0.270
Edge 3 0.400 0.016 0.416
Edge 4 0.284 0.284
Edge 4 Tilt 0.219 0.219
Rear 0.621 0.034 0.655
Edge 1 1.127 0.001 1.128
Edge 2 0.022 0.277 0.299
UMTS 1900 Edge 2 Tilt 0.023 0.261 0.284
Edge 4 0.683 0.683
Edge 4 Tilt 0.667 0.667
Rear 0.708 0.034 0.742
Edge 1 1.212 0.001 1.213
Edge 2 0.024 0.277 0.301
LTE Band 2 Edge 2 Tilt 0.024 0.261 0.285
Edge 3 0.400 0.016 0.416
Edge 4 0.742 0.742
Edge 4 Tilt 0.740 0.740
Rear 0.775 0.034 0.809
Edge 1 1.116 0.001 1.117
Edge 2 0.277 0.277
LTE Band 4 Edge 2 Tilt 0.261 0.261
Edge 3 0.016 0.016
Edge 4
Edge 4 Tilt
Rear 0.430 0.034 0.464
Edge 1 1.080 0.001 1.081
Edge 2 0.277 0.277
LTE Band 5 Edge 2 Tilt 0.261 0.261
Edge 3 0.016 0.016
Edge 4
Edge 4 Tilt
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e WWAN SAR  Bluetooth SAR S 1-g SAR
Configuration
(Wikg) | (Wikg) (Wikg)
Rear 0.600 0.034 0.634
Edge 1 0.753 0.001 0.754
Edge 2 0.034 0.277 0.311
LTE Band 7 Edge 2 Tilt 0.041 0.261 0.302
Edge 4 0.343 0.343
Edge 4 Tilt 0.309 0.309
Rear 0.478 0.034 0.512
Edge 1 0.869 0.001 0.870
Edge 2 0.020 0.277 0.297
LTE Band 12 Edge 2 Tilt 0.015 0.261 0.276
Edge 3 0.400 0.016 0.416
Edge 4 0.068 0.068
Edge 4 Tilt 0.082 0.082
Rear 0.490 0.034 0.524
Edge 1 0.998 0.001 0.999
Edge 2 0.017 0.277 0.294
LTE Band 13 Edge 2 Tilt 0.011 0.261 0.272
Edge 3 0.400 0.016 0.416
Edge 4 0.137 0.137
Edge 4 Tilt 0.174 0.174
Rear 0.497 0.034 0.531
Edge 1 1.049 0.001 1.050
Edge 2 0.024 0.277 0.301
LTE Band 14 Edge 2 Tilt 0.019 0.261 0.280
Edge 3 0.400 0.016 0.416
Edge 4 0.131 0.131
Edge 4 Tilt 0.159 0.159
Rear 0.415 0.034 0.449
Edge 1 0.977 0.001 0.978
Edge 2 0.018 0.277 0.295
LTE Band 26 Edge 2 Tilt 0.024 0.261 0.285
Edge 3 0.400 0.016 0.416
Edge 4 0.110 0.110
Edge 4 Tilt 0.154 0.154
Rear 0.308 0.034 0.342
Edge 1 0.518 0.001 0.519
Edge 2 0.005 0.277 0.282
LTE Band 41 Edge 2 Tilt 0.004 0.261 0.265
Edge 3 0.400 0.016 0.416
Edge 4 0.076 0.076
Edge 4 Tilt 0.069 0.069
Rear 0.780 0.034 0.814
Edge 1 1.275 0.001 1.276
Edge 2 0.009 0.277 0.286
LTE Band 66 Edge 2 Tilt 0.011 0.261 0.272
Edge 3 0.400 0.016 0.416
Edge 4 0.330 0.330
Edge 4 Tilt 0.268 0.268
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12.2 SAR to Peak Location Separation Ratio (SPLSR)

FCC KDB 447498 D01v06 General RF Exposure Guidance introduces a new formula for calculating the SAR
a Peak Location Separation Ratio(SPLSR) between pairs of simultaneously transmitting antennas:

SPLSR;=(SAR, + SAR,)%/R;

Where:

SAR ; is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting antennas,
in a specific test operating mode and exposure condition

SAR , is the highest measured of estimated SAR for the second of a pair of simultaneous transmitting
antennas, in the same test operating mode and exposure condition as the first

Ri;is the separation distance between the pair of simultaneous transmitting antennas, When the SAR is
measured, for both antennas in the pair, it is determined by the actual x, y and z coordinates in the 1-g SAR
for each SAR peak location, based on the extrapolated and interpolated result in the zoom scan measurement,
using the formula of [(X; — X)? + (Y; — Y2)?+(Z;, — Z,)?]
In order for a pair of simultaneous transmitting antennas with the sum 1-g of SAR> 1.6 W/kg and with the sum
10-g of SAR >4W/Kg to qualify for exemption from Simultaneous Transmission SAR measurements, it has to
satisfy the condition of:
(SAR, + SAR,)*®/R; < 0.04 for 1g SAR and (SAR; + SAR,)'°/R; < 0.1 for 10g SAR.

for 1g SAR and  for 10g SAR

below simultaneous transmission summations need to be calculated SPLSR.

12.2.1 SPLSR Evaluation

Peak location for SAR Rear side(Active)

Mode/Band X(mm) Y(mm) Z(mm) Reported SAR

[Wikg]

WCDMA B2 Edge4 0.0045 0.099 -0.178 0.683
WCDMA B2 Edge4 Tilt -0.006 0.104 -0.178 0.667
LTE Band 2 Edge 4 0.006 0.0945 -0.178 0.742
LTE Band 2 Edge 4 Tilt 0.0015 0.104 -0.178 0.740
2.4 GHz WLAN Egde4 0.0036 -0.074 -0.178 1.138
2.4 GHz WLAN Edge 4 Tilt -0.0048 -0.0752 -0.179 1.195
5 GHz WLAN Edge 4 Tilt 8.74E-11 -0.07 -0.178 0.944
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12.2.2 SAR to Peak Location Ratio (SPLSR) Figures

WCDMA B2 2.4GHz WLAN Peak SAR
Sum 1g SAR

SAR 1g (W/kg) SAR 1g (W/kg) 142 Seperation
1 2 Distance (mm)

0.683 1.138 1.821 173.00 0.014 #1

WCDMA B2 2.4GHz WLAN Peak SAR

Sum 1g SAR
SAR 1g (W/kg) SAR 1g (W/kg) " 1+92 Seperation
1 2 Distance (mm)

0.667 1.195 1.862 179.21 0.014 #2

WCDMA B2 5GHz WLAN Peak SAR

Sum 1g SAR
SAR 1g (W/kg) SAR 1g (W/kg) um 19 Seperation

142 .
Distance (mm)

1 2
0.667 0.944 1.611 174.10 0.012 #3

LTE Band 2 2.4GHz WLAN Peak SAR

Sum 1g SAR
SAR 1g (W/kg) SAR 1g (W/kg) um 19 Seperation

1+2 Distance (mm)
1 2

0.742 1.138 1.880 168.52 0.015 #4

LTE Band 2
2.4GHz WLAN s 1a SAR Peak SAR
um 1g ]
SAR 1g (W/k
— L i

1 2
0.740 1.195 1.935 179.31 0.015 #5

LTE Band 2 5GHz WLAN Peak SAR

Sum 1g SAR
SAR 1g (W/kg) SAR 1g (W/kg) um 19 Seperation

1+2

Distance (mm)

1 2
0.740 0.944 1.684 174.01 0.013 #6
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12.2.3 SPLSR Plot

Plot #1 WCDMA Band 2 + WLAN 2.4GHz Edge4

WLAN 24GHz

WCDMA Band 2

M

Plot #2 WCDMA Band 2 + WLAN 2.4GHz Edge4 Tilt

WLAN 2 4GHz s <
WCDMA Band 2

17921 mm

-_ .

Plot #3 WCDMA Band 2 + WLAN 5GHz Edge4 Tilt

WLAN 5GHz WCDMA Band 2

B

F-TP22-03 (Rev.00) 41/101

HCT CO.,LTD.



|
ha— FCC ID: ACI9TGWL20A Report No: HCT-SR-2011-FI005

HCTCO,,LTD.

Plot #4 LTE Band2 + WLAN 2.4GHz Edge4

WLAN 24GHz

LTE Band 2

Plot #5 LTE Band2 + WLAN 2.4GHz Edge4 Tilt

WLAN 2.4GHz

-

Plot #6 LTE Band2 + WLAN 5GHz Edge4 Tilt

WLAN 5GHz
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12.3 Simultaneous Transmission Conclusion

The above numerical summed SAR Results are sufficient to determine that simultaneous transmission cases
will not exceed the SAR Limit and therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v06 and IEEE1528-2013.
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13. SAR MEASUREMENT VARIABILITY AND UNCERTAINTY

In accordance with KDB procedure 865664 D01v01r04 SAR measurement 100 MHz to 6 GHz, SAR additional
measurements are repeated after the completion of all measurements requiring the same head or body tissue-
equivalent medium in a frequency band. The test device should be returned to ambient conditions (normal
room temperature) with the battery fully charged before it is 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) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg for 1g SAR
or < 2.0 W/kg for 10g SAR; steps 2) through 4) do not apply.

2) When the original highest measured 1g SAR is =2 0.80 W/kg or 10g SAR = 2.0W/kg, repeat that measurement
once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR
or 2 3.625 W/kg for 10g SAR (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5
W/kg for 1g SAR or 23.75 W/kg for 10g SAR and the ratio of largest to smallest SAR for the original, first and
second repeated measurements is > 1.20.

Body SAR measurement variability Results
Measured Measured

Frequency Mode/Band Configuration Ant. SAR
MHz  Channel (L))
2437 | 6 g'o“zi';; E’;EdA;\') Edge 4 Tilt Main 1.05 1.04 1.01
2437 | 6 g'o“zi';; E’;EdA;\') Edge 2 Tilt Aux 1.12 1.06 1.06
5200 | 58 Sona WL Edge 4 Tilt Main 0.840 0.825 1.02
5290 | 58 58§;ﬂ’;’(58A0N Edge 2 Tilt Aux 0.894 0.891 1.00
5610 | 122 Sona WL Edge 2 Tilt Aux 0.822 0.819 1.00
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14. Device Holder Perturbation Verification.

In accordance with published DUT Holder Perturbations in Oct.2016 TCB Workshop.
When Highest reported SAR is over 1.2 W/kg, Holder Perturbation Verification is required for each antenna,

using the highest configuration among all applicable frequency bands.

Highest Reported SAR

Frequency i i i i iati
Mode/Band Configuration (Wlth:cljltdggwce (W;E'ZIDdz\r/)lce De\(/;z ;uon
MHz Channel (W/kg) (VL))
2 437 6 2.4GHz WLAN Edge 2 Tilt 1.254 1.232 1.76%
HCT CO.,LTD.
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15. MEASUREMENT UNCERTAINTY

According to IEC 62209-2
(30MHz - 6 GHz range )
h= i=
a b € d € f 9 cxfle cxgle K
Source of uncertainty Description |Uncertainty | Probability Div. Ci Ci Standard | Standard Vi Of Veff
+ % distribution Uncertainty [Uncertainty
(19) (10 9) % * %
(19) (109)

Measurement system
Probe calibration 7.2.2.1 6.65 N 1 1 1 6.65 6.65 oo
Axial isotropy 7.2.2.2 4.70 R 1.73 0.71 0.71 1.92 1.92 co
Hemispherical isotropy 7.2.2.2 9.60 R 1.73 0.71 0.71 3.92 3.92 o
Boundary effect 7.2.2.6 2.00 R 1.73 1 1 1.15 1.15 o0
Linearity 7.2.2.3 4.70 R 1.73 1 1 2.71 2.71 o
Detection limits 7.2.25 1.00 R 1.73 1 1 0.58 0.58 oo
Modulation response 7224 2.40 R 1.73 1 1 1.39 1.39 oo
Readout electronics 7.2.2.7 0.30 N 1 1 1 0.30 0.30 ]
Response time 7.2.2.8 0.80 R 1.73 1 1 0.46 0.46 oo
Integration time 7.2.29 2.60 R 1.73 1 1 1.50 1.50 o
RF ambient conditions - noise 7.2.45 3.00 R 1.73 1 1 1.73 1.73 o
RF ambient conditions - reflections 7.2.45 3.00 R 1.73 1 1 1.73 1.73 o
Probe positioner mechanical tolerance| 7.2.3.1 0.80 R 1.73 1 1 0.46 0.46 oo
Probe positioning with respect to 7233 6.70 R 173 1 1 387 3.87 -
phantom shell
Post-processing 7.25 4.00 R 1.73 1 1 231 231 o
Test sample related
Test sample positioning 7.2.34.3 5.51 N 1 1 1 5.51 5.51 a7
Device holder uncertainity 7.2.34.2 2.99 N 1 1 1 2.99 2.99 5
SAR drift measurement 7.2.2.10 5.00 R 1.73 1 1 2.89 2.89 ]
SAR scaling L.3 0.00 R 1.73 1 1 0.00 0.00 o
Phantom and set-up
Phantom uncertainty
(shape and thickness uncertainty) 7.2.3.2 7.60 R 1.73 1 1 4.39 4.39 co
Uncertainty in SAR correction for
deviations in permittivity and 7.24.3 1.20 N 1 1 0.81 1.20 0.97 0o
conductivity
Liquid conductivity (temperature uncert 7.2.4.4 2.93 R 1.73 0.78 0.71 1.32 1.20 o
Liquid conductivity (measured) 7.2.4.3 1.54 N 1 0.78 0.71 1.20 1.09 oo
Liquid permittivity (temperature uncerta] 7.2.4.4 0.95 R 1.73 0.23 0.26 0.13 0.14 oo
Liquid permittivity (measured) 7.2.4.3 1.17 N 1 0.23 0.26 0.27 0.30 o
Combined standard uncertainty RSS 13.22 13.19 oo
Expanded uncertainty _
(95% confidence interval) k=2 26.44 26.38
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16. SAR TEST EQUIPMENT

Manufacturer Type / Model Calib. Date |Calib.Interval  Calib.Due
SPEAG Triple Modular Phantom - N/A N/A N/A
HP SAR System Control PC - N/A N/A N/A
Staubli TX90 XLspeag F12/ 5K9GA1/ A/ 01 N/A N/A N/A
Staubli CS8Cspeag-TX90 F12/ 5K9GA1/ C/ 01 N/A N/A N/A
Staubli Teach Pendant (Joystick) S-1206 0513 N/A N/A N/A
SPEAG DAE4 1629 08/11/2020 Annual 08/11/2021
SPEAG E-Field Probe EX3DV4 7370 08/31/2020 Annual 08/31/2021
SPEAG Dipole D2450V2 1049 08/26/2020 Annual 08/26/2021
SPEAG Dipole D5GHzV2 1253 08/31/2020 Annual 08/31/2021
Agilent Power Meter E4419B MY41291386 10/23/2020 Annual 10/23/2021
Agilent Power Meter N1911A MY45101406 08/31/2020 Annual 08/31/2021
Agilent Power Sensor 8481A SG1091286 10/05/2020 Annual 10/05/2021
Agilent Power Sensor 8481A MY41090873 10/05/2020 Annual 10/05/2021
SPEAG DAKS 3.5 1038 03/24/2020 Annual 03/24/2021
H.P Network Analyzer /8753ES JP39240221 01/28/2020 Annual 01/28/2021
Agilent Base Station E5515C GB44400269 01/29/2020 Annual 01/29/2021
HP Signal Generator E4433B US40052109 02/28/2020 Annual 02/28/2021
EMPOWER RF Power Amplifier 1011 10/05/2020 Annual 10/05/2021
Agilent Signal Generator N5182A MY47070230 05/06/2020 Annual 05/06/2021
Agilent 11636B/Power Divider 58698 02/28/2020 Annual 02/28/2021
TESTO 175-H1/Thermometer 40331939309 01/29/2020 Annual 01/29/2021
EMPOWER RF Power Amplifier 1084 07/01/2020 Annual 07/01/2021
MICRO LAB LP Filter / LA-30N - 10/05/2020 Annual 10/05/2021
MICRO LAB LP Filter / LA-60N 32011 10/05/2020 Annual 10/05/2021
Agilent Attenuator (3dB) 8693B MY39260298 09/17/2020 Annual 09/17/2021
HP Attenuator (20dB) 8493C 09271 09/17/2020 Annual 09/17/2021
HP Dielectric Probe Kit 85070C 00721521 N/A N/A N/A
Agilent Directional Bridge 3140A03878 06/08/2020 Annual 06/08/2021
Agilent Signal Analyzer N9020A MY50510407 10/23/2020 Annual 10/23/2021
Anritsu Radio Communication Tester MT8820C 6201074225 03/02/2020 Annual 03/02/2021
Anritsu Radio Communication Tester MT8821C 6201502997 08/06/2020 Annual 08/06/2021
R&S Bluetooth CBT 100272 03/02/2020 Annual 03/02/2021

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification measurement is performed
by

HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity
and permittivity (dielectric constant) of the brain/body-equivalent material.
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17. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 - 2005.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.
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Attachment 1. — SAR Test Plots
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Test Laboratory: HCT CO., LTD
EUT Type: Multi-Band Radio Module
Liquid Temperature: 211 T
Ambient Temperature:  21.2 C
Test Date: 11/10/2020
Plot No.: 1

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.801 S/m; & = 40.135; p = 1000 kg/m?
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.5, 7.5, 7.5)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Ant(main) SISO EDGEA4 Tilt 802.11b 1Mbps 6ch/Area Scan (11x8x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (measured) = 2.00 W/kg

Ant(main) SISO EDGEA4 Tilt 802.11b 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 10.25 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 2.86 W/kg

SAR(1 g) = 1.05 W/kg; SAR(10 g) = 0.397 W/kg

Maximum value of SAR (measured) = 2.10 W/kg

dB

-7.90

-15.81

-23.71

-31.61

-39.52

0 dB =2.00 W/kg = 3.01 dBW/kg
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Test Laboratory: HCT CO., LTD
EUT Type: Multi-Band Radio Module
Liquid Temperature: 211 T
Ambient Temperature:  21.2 C
Test Date: 11/10/2020
Plot No.: 2

Communication System: UID 0, 2450MHz FCC (0); Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; o = 1.801 S/m; & = 40.135; p = 1000 kg/m?
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.5, 7.5, 7.5)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Ant(AUX) SISO EDGE2 Tilt 802.11b 1Mbps 6ch/Area Scan (11x8x1): Measurement grid: dx=12mm,
dy=12mm
Maximum value of SAR (measured) = 1.66 W/kg

Ant(AUX) SISO EDGE2 Tilt 802.11b 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.928 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 2.61 W/kg

SAR(1 g) = 1.12 W/kg; SAR(10 g) = 0.528 W/kg

Maximum value of SAR (measured) = 1.99 W/kg

dB

-8.9

-17.82

-26.73

-35.63

-44.54

0 dB =1.66 W/kg = 2.20 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: Multi-Band Radio Module
Liquid Temperature: 21.8 T

Ambient Temperature:  21.9 C

Test Date: 11/11/2020

Plot No.: 3

Communication System: UID 0, WiFI5GHz ac80 (0); Frequency: 5290 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5290 MHz; o = 4.688 S/m; & = 36.768; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(5.15, 5.15, 5.15)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Ant(main) SISO EDGEA4tilt 802.11ac80 VHTO 58ch/Area Scan (14x9x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (measured) = 2.29 W/kg

Ant(main) SISO EDGEA4tilt 802.11ac80 VHTO 58ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 6.114 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 4.33 W/kg

SAR(1 g) = 0.840 W/kg; SAR(10 g) = 0.246 W/kg

Smallest distance from peaks to all points 3 dB below = 5.1 mm

Maximum value of SAR (measured) = 2.28 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =2.29 W/kg = 3.60 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: Multi-Band Radio Module
Liquid Temperature: 21.8 T

Ambient Temperature:  21.9 C

Test Date: 11/11/2020

Plot No.: 4

Communication System: UID 0, WiFI5GHz ac80 (0); Frequency: 5290 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5290 MHz; o = 4.688 S/m; & = 36.768; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(5.15, 5.15, 5.15)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Ant(AUX) SISO EDGE2tilt 802.11ac80 VHTO 58ch/Area Scan (14x11x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (measured) = 2.18 W/kg

Ant(AUX) SISO EDGEZ2tilt 802.11ac80 VHTO0 58ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 1.470 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 4.09 W/kg

SAR(1 g) = 0.894 W/kg; SAR(10 g) = 0.262 W/kg

Smallest distance from peaks to all points 3 dB below = 6.4 mm

Ratio of SAR at M2 to SAR at M1 = 61.3%

Maximum value of SAR (measured) = 2.33 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB=2.18 W/kg = 3.38 dBW/kg
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Test Laboratory: HCT CO., LTD

EUT Type: Multi-Band Radio Module
Liquid Temperature: 211 T

Ambient Temperature:  21.2 C

Test Date: 11/10/2020

Plot No.: 5

Communication System: UID 0, Bluetooth (0); Frequency: 2480 MHz;Duty Cycle: 1:1.3
Medium parameters used: f = 2480 MHz; o = 1.849 S/m; & = 39.958; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.5, 7.5, 7.5)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Bluetooth EDGE2 DH5 78ch/Area Scan (11x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 0.291 W/kg

Bluetooth EDGE2 DH5 78ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.603 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.429 W/kg

SAR(1 g) =0.178 W/kg; SAR(10 g) = 0.083 W/kg

Smallest distance from peaks to all points 3 dB below =7 mm

Maximum value of SAR (measured) = 0.306 W/kg

dB
0

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =0.291 W/kg = -5.35 dBW/kg
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Attachment 2. — Dipole Verification Plots
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B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO.,LTD

Input Power 0.05W
Liquid Temp: 21.1 °C
Test Date: 11/10/2020

DUT: Dipole 2450 MHz D2450V2; Type: D2450V2

Communication System: UID 0, CW (0); Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.817 S/m; & = 40.094; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(7.5, 7.5, 7.5)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Dipole/2450MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 3.83 W/kg

Dipole/2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 54.82 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 6.93 W/kg

SAR(1 g) = 2.66 W/kg; SAR(10g) = 1.11 W/kg

Smallest distance from peaks to all points 3 dB below =8 mm
Maximum value of SAR (measured) = 5.09 W/kg

dbB

-5.93

-11.87

-17.80

-23.74

-29.67

0 dB = 3.83 W/kg = 5.84 dBW/kg
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B Verification Data (5 250 MHz Body)

Test Laboratory: HCT CO.,LTD

Input Power 0.05W
Liquid Temp: 21.8 °C
Test Date: 11/11/2020

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5250 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; 0 = 4.632 S/m; & = 36.984; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(5.15, 5.15, 5.15)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Dipole/5 250 MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 7.05 W/kg

Dipole/5 250 MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 49.88 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 15.6 W/kg

SAR(1 g) = 3.81 W/kg; SAR(10 g) = 1.09 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Maximum value of SAR (measured) = 9.58 W/kg

%

-6.20

-12.39

-18.59

-24.79

-30.98

0 dB =7.05 W/kg = 8.48 dBW/kg
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B Verification Data (5 600 MHz Body)

Test Laboratory: HCT CO.,LTD

Input Power 0.05W
Liquid Temp: 20.5 °C
Test Date: 11/12/2020

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5600 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.028 S/m; & = 36.795; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.6, 4.6, 4.6)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Dipole/5 600 MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 7.90 W/kg

Dipole/5 600 MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 50.68 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 19.0 W/kg

SAR(1 g) =4.12 W/kg; SAR(10 g) = 1.16 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Maximum value of SAR (measured) = 10.9 W/kg

-6.2h

-12.50

-18.75

-2b.00

-31.25

0 dB =7.90 W/kg = 8.98 dBW/kg
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B Verification Data (5 750 MHz Body)

Test Laboratory: HCT CO.,LTD

Input Power 0.05W
Liquid Temp: 20.5 °C
Test Date: 11/12/2020

DUT: Dipole D5GHzV2; Type: D5GHzV2

Communication System: UID 0, CW (0); Frequency: 5750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 5750 MHz; 0 = 5.178 S/m; & = 36.769; p = 1000 kg/m3
Phantom section: Flat Section

DASY Configuration:

Probe: EX3DV4 - SN7370; ConvF(4.75, 4.75, 4.75)
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1629; Calibrated: 2020-08-11
Phantom: ELI v5.0, Left

Measurement SW: DASY52, Version 52.10 (4);

Dipole/5 750 MHz Head Verification/Area Scan (8x8x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 8.22 W/kg

Dipole/5 750 MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=1.4mm

Reference Value = 48.38 VV/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 20.5 W/kg

SAR(1 g) = 4.04 W/kg; SAR(10 g) = 1.15 W/kg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Maximum value of SAR (measured) = 10.5 W/kg

-b.76

-13.52

-20.27

-27.03

-33.79

0 dB =8.22 W/kg = 9.15 dBW/kg
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Attachment 3. — SAR Tissue Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove.

Ingredients Frequency (MHz)
(% by weight) 2 450-2 700 3500 - 5 800
Tissue Type Body Body
Water 73.2 78.66
Salt (NaCl) 0.1 0.0
Sugar 0.0 0.0
HEC 0.0 0.0
Bactericide 0.0 0.0
Triton X-100 0.0 10.67
DGBE 26.7 0.0
Diethylene glycol hexyl ether - -

Salt:

Water:

DGBE:

Triton X-100(ultra-pure):

Composition of the Tissue Equivalent Matter

99 % Pure Sodium Chloride

De-ionized, 16M resistivity

98 % Pure Sucrose

Hydroxyethyl Cellulose

99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]

Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

F-TP22-03 (Rev.00)
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Attachment 4. - SAR SYSTEM VALIDATION

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

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

SAR Dielectric Parameters CW Validation ‘ Modulation Validation
Probe Probe

System Probe

Calibration |Dipole Date

Type Point Meagurgd Measur'eq Sensitivit Probg Probe | MOD. | Duty PAR
(\[e} Permittivity Conductivity y Linearity | Isotropy| Type | Factor
12 7370 |[EX3DV4| Head | 2450 | 1049 | 2020-09-10 39.4 1.81 PASS | PASS | PASS |[OFDM| N/A | PASS
12 7370 |[EX3DV4| Head | 5250 | 1253 | 2020-09-10 35.6 4.71 PASS | PASS | PASS |OFDM| N/A | PASS
12 7370 |[EX3DV4| Head | 5600 | 1253 | 2020-09-10 35.3 5.04 PASS | PASS | PASS |[OFDM| N/A | PASS
12 7370 |[EX3DV4| Head | 5750 | 1253 | 2020-09-10 35.8 5.25 PASS | PASS | PASS |[OFDM| N/A | PASS

SAR System Validation Summary 1g

Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB Publication
865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, such as
GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 D01v01r04.
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Attachment 5. — Probe Calibration Data
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Reference Probe ES30V2 SN: 3013 3tDoc-19 (Na. £83-3013 Dectd) Dec-20
& y Star D Gheck Diane in Mouss) Scheduded Check
Power meter E44198 SN: GE41293874 08-Agr-18 (I housa chack Jun-20) Itt houss check: Jun22
Power sansor E4412A SN: MY4 1498087 0F-Agr-18 (I houss check Jun 20 In housa chixk: Jun-22
Puwer sansor E4452A SN, 000110210 O5-Ar-16 (in houss check Jun-20) In house chadk Jun-22
| RF ganerstor HP B46C EN: USIBA01700 04-Aug-£8 (in house chock Jun- In houss chack: Jun22
Natwork Analyzer EB3584 SN: LIS41080477 31-Mar-14 (in houss check Oct-19) In house chack: Oct-20
Function
Calkrnted by Labarataory
Approved by

Insund: Seprember 3, 2020

Thig caibeation cersficate shall not be reprecucad axcepl in full without written approwal of e liboestory.
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Calibration Laboratory of S, s Kalib

Schmid & Partner SN=C [y J ‘S: Service sulsse italonnnge
Engineering AG % Servizio svizzero di taratura

uw-w%. 8004 Zurich, Switzertand f'@f A/ S Suies Calibration Service

Accredited try e Swisk Accreditalion Seevics (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatorios to the EA

Muttitaterat Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

AB.C.D moduiation dependent ineanzation parameters

Polanzation p ip rotation around probe axis

Polarization 9 & rotation around an axis that is in the plane normai to probe axis (at measurement centar),

Le., 8 =0 is normal to probe axis
Cenneclor Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

¢} |EC 62209-2, "Procedure 1o 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 MMz to 8 GHz"

Methods Applied and Interpretation of Parameters:

*  NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide)
NORMx.y,z are only intermediate values, i.o., tha uncertainties of NORMx,y,z does not affect the E*-field
uncertanty inside TSL (see below ConvF),

*  NORM(fx.y.z = NORMx,y.z * frequency_response (see Frequency Response Chart). This finearization is
Implemented in DASY4 software versions fater than 4.2. The uncertainty of the frequency response & included
In the staled uncertainty of ConvF.

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

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

s Axy.z Bxyz Cxyz Dxyz VRxy.z A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific medulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

* ComvF and Boundary Effect Perameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for > 800 MHz. The same setups are used for assessment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL carmesponds
to NORMx,y.z * ConvF whereby the uncerainty corraspands to that given for ConvF. A fraquency dependent
ConvF is used in DASY version 4.4 and higher which allows extsnding the validity from < 50 MHz to = 100
MHz

«  Spherical isotropy (3D devistion from lsotropy): in a field of low gradients reallzed using a flat phantom
exposed by a patch antenna.

= Sensor Offset: The sensor offset cormesponds 1o the offset of virtual measurement center from the probe tp
(on probe axis). No tolerance raquired.

= Cannector Angle: The ange is assessed using the information gained by determining the NORMx (no
uncertainty required),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370
Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uViVimy'y* 045 0.50 0.42 +10.1 %
DCP (mV)" 97 1 1049 971 |
Calibration Results for Modulation Re o
uio Communication System Name A B c D VR Max Max
dB | dBwwV a8 mv dev. Unc®
{k=2)
] CW X | 000 | 000 100 | 000 | 1383 | 235% | 247 %
Y | 000 | 000 100 | 1438
Z | 000 | 000 1.00 1515
10352- | Pulse Wavaform (200Hz, 10%) X | 2000 | 8868 | 1868 | 10.00 | 600 | £37% | 296 %
AAA Y | 337 | 6875 | 11.6) 60.0
Z | 641 | 7631 | 14.67 60.0
10353 | Pulss Waveform (200Hz, 20%) X 1 2000 | 9029 | 1835 | 699 | 800 | +27% | 296%
AAA Y | 324 | 71.76 | 1186 80,0
Z | 2000 | B881 | 1741 80.0
10354- | Pulse Wavelorm (200Hz 407%) X | 2000 | 9701 | 2038 | 3098 | 950 | +14% | 206%
AAA Y | 2000 | 9075 | 1670 95.0
Z | 2000 | 9453 | 1888 95.0 B
10355- | Pulse Waveform (200Hz. 60%) X | 2000 | 11189 | 2615 | 222 | 1200 | 208% | £956%
AAA Y | 1277 | 9871 | 2024 120,
Z | 2000 | 11001 | 24.88 120,
10387- | QPSK Waveform, 1 MHz X | 189 | 6703 | 1605 | 100 | 1500 | ¢1.4% | £06%
AAA Y | 167 | 8659 | 15.00 150.0
Z B6_| 6755 | 16.15 150.0
10388- | QPSK Waveform, 10 MHz X 53 | 6948 | 1677 | 00D | 9500 | 210% | 86 %
AAA ¥ a 6781 | 15.62 150,
Z | 248 | 8950 | 16.80 150,
10396- | 64-QAM Waveform, 100 kHz X 84| 7075 25 | 307 | 1500 | 209% | +t96%
AMA Y | 215 | 6637 75 150.0
Z | 266 | 69.64 76 150.0
10383~ | 64-QAM Wavelorm, 40 MHz X | 372 | 61.76 32 | D00 | 1500 | 0.7 % | +96 %
AAA Y | 338 | 66.61 5.44 150.0
Z | 370 | 6781 5,35 150.0
10414- | WLAN CCOF, 64-QAM, 40MHZ X | 483 | &531 554 | 000 500 | =13% | 296%
AAA Y | 470 | 6546 | 1531 50.0
Z | 485 | 6542 | 1559 50.0
Note: For detads on UID paramelers see Appendix

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

 The wesrdmnties of Norm X,Y,Z do not alfect the £°-flald uncertainty inside TSL {see Page 8)
* Numerical Iinarzation par ity ot requiked

‘mhmm&wmﬁemu‘ : from inGer applyng rectanguiar dsinbuton snd = expressed for the souane of the
fioid value,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370
Sensor Model Parameters
c1 c2 a T 2.1 13 T4 T5 76
fF F v ma. VvV ms. V™' ms v v
X 52.5 30586 | 3626 9.58 0.00 5.00 1.32 0.18 1.01
Y 375 26807 | 3284 | 358 0.00 4.97 1.00 007 | 100
Z 46.6 35008 | 36.09 7.36 0.00 499 1.10 0.15 1.00

Other Probe Parameters

Sensor Arrangement Triangular
Connedtor Angle (') 862
Mechanicai Surface Detection Mode enabled I
Optical Surface Detection Mods disabled |
Probe Overall Length 337 mm |
Probs Body Diameter 10 mm 1
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip 1o Sensor X Calibration Point 1mm
Probe Tip 1o Sensor Y Calibrabon Point 1 mm
Probe Tip to Sensor Z Calibration Posmt 1 mm
Recommended Measurement Distance from Surface 14 mm '

Note: Measwremant distance from surface can be increased to 3.4 mmn for an Area Scan job
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370
Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Mm' co'@"_.nnj"m ConvEX | ConvFY | ConvFZ | Alpha® mu (‘l:;)
600 427 0.88 10.40 10.40 1040 | 010 120 | £133%
750 419 0.89 10.16 1016 1096 | 043 | 080 | £120%
835 a1.5 0.90 9.78 9.78 9.78 048 | 080 | £120%
200 415 097 8.57 9.57 8.57 0.37 088 | +120%
1450 405 1.20 8.53 853 8.53 0.33 080 | +120%
1750 40.1 137 838 8.38 8.38 0.30 086 | £120%
1900 40.0 1.40 8.19 819 8.19 0.34 086 | +120%

2000 40.0 1.40 813 8.13 813 0.32 086 | #120%
2300 39.5 167 7.73 7.73 7.73 0.35 090 | 2120%
2450 392 1.80 7.50 7.50 7.50 037 090 | £120%
2600 38.0 1.96 7.35 7.35 7.35 035 | 080 | 2120%
3300 382 21 7.10 7.10 7.10 0.30 135 | +131%
3500 379 291 6.80 6.90 6.80 0.30 135 | 2131 %
3700 3.7 3.12 5.87 6.87 6.87 0.40 135 | +131%
3900 375 3.32 6.40 6.40 6.40 0.35 150 | £131%
4100 37.2 3.53 6.37 6.37 6.37 0.35 150 | +131%
4400 36.9 3.84 6.10 6.10 6.10 0.40 160 | +131%
4600 36.7 4.04 6.03 6.03 6.03 0.40 160 | +131%
4800 364 4.25 5.94 5.94 5.94 0.40 180 | 2131%
4950 363 4.40 5.72 5.72 5.72 0.40 180 | £131%
5250 35.9 471 5.15 5.15 515 0.40 180 | 213.4%
5600 35.5 5.07 460 4.60 4.60 0.40 180 | 2134%
5750 354 522 4.75 4.75 475 040 | 180 | s13.4%

‘memvuidtymmmd: 100 MHz only applies for DASY w4 4 and higher (ses Pags 2}, alze it is restretod 10 2 50 MHz The
uncertainty is the RSS of e ConvF ity at freg y 8nd the uncertainty for the Indicaled requency band. Froquency validty
below 300 MMz is 2 10, 25, 40, 50 and 70 MHz for ConvF assessmonts & 30, 64, 128, 150 ane 220 MHz respectivaly. Validity of Convi® nssessed at
& MHz 5 4-9 MHz, and Cornd® assessed at 13 MHZ is 9-19 MHZ. Above 5 GHz frequancy valdity can be axtended to 4 110 MMz,
'nmmacmmemwdmmmmkwu)mbemms 10% I liquid compensagion formula ts apphed 1o
Mwwm.nmm3Gmmmnydmm(cmmismthadm:ﬁ.Th.mooﬂutyhtheRSSd
the Comvf uncartainty for indicated target lissus parameters.
‘Wh-emdmm.SPEABWMMIMMWWWMMwWMMMMWQ
m-,-lusm:mmwm:Gwmm:mwmmumu:wmenw-wnmmmw
dismeter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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1500 2000 3000

f [MHz]
e Rz

ncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22

Enot [dB)

e - i A Lol 1 i ]
150 W '.r| 0 “.’- 16 '1‘1_1
2 = RoR[]
[ (e ?
“il:-ﬂ‘-ﬁ f-"V!— ‘E-fl..‘!t{'i_‘ % "'-.'TJT

Uncertainty of Axial Isotropy Assessment: £ 0.5% (ks2)
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Dynamic Range f(SAR}caq)

(TEM cell , fouu= 1900 MHz)
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104 103 101 1 101 10 100
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. 9|
rot compensatat COMPanseg
Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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Conversion Factor Assessment
f= B35 MMz WGLS RS (H_convF)

f= 1900 MHz WGLS R22 (H_convfF

Deviation from Isotropy in Liquid
Error (9, 8), f = 900 MHz

Oaviation
oo
* n w 9

o O
- o & @d

P -

19 08 -06

04 02 GO

02 04 05 02 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters
“uiD Rev | Communication System Name Group PAR | Unc'
(dB) | (k=2) |
(0 oW W 000 | 247 %
10010 | CAA | SAR Validation (Square, 100ms. 10ms) Tast 10.00 | 296% |
10011 | CAB | UMTS-FDD (WCDMA, WEOMA 201 | +86% |
10012 | CAB | IEEE 802.11b WIF) 2.4 GHz (0SS5, 1 Mbas) WLAN 187 | 206% |
10013 | CAB | IEEE 802.11g WiF! :Td_,_‘_&ﬁﬁ‘éﬁuu 6 Mbns) WLAN 46 | =86%
1002 DAC | GSM-FDD (TOMA, GA GSM 933 | 296%
0023 | DAC_| GPRS.FOD (1 TN O} GSM 857 | +86%
| 10024 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-1] GEM 6568 | +96%
0025 | DAC | EDGE-FOD {TOMA, BPSK, TN 0) GSM 1262 | £96%
(70026 | DAC | EDGE-FOD (TOMA, 8PSK, TN 0-1] GEM 958 | +06%
10027 | DAC | GPRS-FDD {TDMA, GMSK, TN 0-12) G5M 480 | +96%
10028 | DAC | GPRS-FDD (TDI TN 0-1-2-3) G 355 | +96%
10028 | DAC | EDGE-FDD (TOMA, BPSK, TN 0-1-2) GSM 778 | +96%
10030 | CAA | IEEE 807 15.1 Biustooth (GFSK, DH1) Blugiooth 530 | +96%
| 70037 | CAA | IEEE 602,15 1 Bustooth (GFSK, DH3) Slutooth 87 | +96%
10032 | CAA | IEEE B0Z15.1 Bustooth (GFSK, DFHS, Blustocth 16 | +96%
10033 | CAA | IEEE B02.15 1 Bustooth DAl Bhietocth 74| +96% |
10034 | CAA | IEEE BO2 15.1 Blustooth (P1/e- OH3 453 | +06%
10035 | CAA | IEEE B0Z.15.1 Bivatoot HWJM) Bletoch 383 | +96%
10038 | CAA | IEEE B02.15.1 Bioatooth (B-DPSK, DH1) Blstack 8.01 | 496 %
10037 | CAA_| IEEE B02.15.1 Biustooth (3-DPSK, DFE) Bleoc 477 | 496%
10038 | CAA :sr-:sm.mﬁ"“mo?‘_ (3-DPSK, DH5) Bh 410 | +96%
10030 | CAS | COMAZ000 (1xRTT. RC1) CDMA2000 457 | +96% |
| 10042 | CAB | 1554/ 1S-136 FDD DM, PI&-DOPSK. Hallrate] APS 778 | +96%
10044 | CAA nsmremMmo WA AVPS 000 | +96% |
10048 | CAA OWWMW% 24 BECT 1380 | 496 %
10048 | CAA T (TDD, TOMAFON, GESK, Double Siol, 12 DECT 1079 | 406 %
10056 | CAA | UMTS-TOD 1.28 Mcps) TO-SCOMA 11.01 | +96%
10088 | DAC | EDGE-FDD m%‘m 0-1-2-3) GEM 52 | 496% |
10055 | CAB | TEEE 802.11b WiFl 24 GHz (DSSS. 2 Mbps) WLAN 212 | #96% |
10060 | CAB | IEEE 902.11bWiFi 24 GHz (DSSS, 5.5 Mbps) WLAN 283 | +06% |
10061 | CAB | IEEE 802110 WIF| 2.4 GHZ (DSSS. 11 Mbps) WLAN 60 | $86% |
10062 | CAC | TEEE 802.11am WiFi 5 Grlz (OFDM. 6 Mbps) WLAN 168 | £0.6% |
10065 | CAG | IEEE 802.11am WiFi 5 GHz (OFDM, M WLAN 153 | =06%
10064 | CAC | IEEE 802.11am WiFi 5 GHz (OFDM, z%%) WLAN 00 | =86 %
10085 | CAC_| (EEE 802.11a/ WiFi & GHz (OFDM. 16 Mbps) WLAN 900 | =06%
| 10086 | CAC | IEEE 802.114M WIFi & GHz (OF DM, 24 Mbos) WLAN 938 | £96%
10067 | CAC | IEEE 802.11am Wik & GHz (OFDM, 36 Mbos) WLAN 012 | +86%
10086 | CAC | IEEE 802.11aih WiF| 5 GHz (OF DM, 45 Mbos) WLAN 1024 | +96%
10085 IEEE B02 1 1a/h WiFI 5 GHzZ (OFDM, 54 Mbgs) WLAN 066 | 064
10071 |'CAB | IEEE 802 11g WiF1 2.4 GHz (DSSSIOFOM, 6 Mbps) WLAN 983 | +86% |
| 10072 | CAB | IEEE B0z 11g WiFi 2.4 GHz (DSSS/OFOM, 12 Mbps) WLAN 062 | +96%
10073 | CAB | IEEE B0Z 11g Wil 2.4 GHz (DSSS/OFDM, 18 Mbps) WLAN 99¢ | +96 %
10074 | CAB | EEE 602 11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbps) WLAN 1030 | +96%
(0075 | CAB | IEEE 80211 W) 2.4 GHz [DSSS/OFDM, 36 Mbps) WLAN 1077 | +96%
10076 | CAB | IEEE BO2 11g WiF| 2.4 GHz {0SSS/OFDM, 48 WLAN 1054 | +96% |
10077 | CAB | IEEE BOZ 11g WIF| 24 GH2 { M. 5¢ Mope) WLAN 1100 | +96%
10081 | CAS | COMAZ000 (1xRTT, RC3) COMAZ000 397 | +96 %
10082 | CAB lsans-ﬁ%?rﬁnmw. Plid-DOPSK, Fuiiate) AMPS 477 | $9.6%
10060 | 'DAC | GPRS-FOD (TOMA. GMSIK, TN 0-4) GSM 656 | +96% |
10087 | CAB | UMTSFOO (HSDPA) WCDMA 396 | 296%
10096 | CAB | UMTSFOD (HSUPA, Sublest 3) WCDMA OB | 296% |
10000 | DAC | EOGE-FOD (TDMA. 8PSK_TN 04 GSM 55 | +66% |
10100 |CAE | LTEFOD (SC-FOMA, 100% RB, 20 MHE, OPSK) LTEFDD 87 | 286% |
| 10101 | CAE Tm?%m, 100% RE, 20 MHz, 16-QAM LTEFOD 42 | 206%
(10102 | CAE | L D (SC-FOMA, 100% RB, 20 MHz, 54-GAM) LTE-FDD 60 | =06 % |
10103 | CAG | LTE-TOD (SCFOMA, 100% RB. 20 MHz, QPSK) LTETOD )29 | 20.6%
10104 | CAG | LTE-TOD (SC-FOMA, 100% RB, 20 MHz, 16-GAM LTE-TDD 897 | +969
[ 10105 | CAG | LTE-TOD (SCFi 100% RB, 20 MHz, 64-GAM) LTE-TOD 10.03 | +96 %
10108 | CAG | [TE-FDD (SC-FOMA, 100% R8, 10 MHz. GPSK) LTE-FDD 580 | +66%
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(0708 [ CAG | LTE 100% R8, 10 MHz, 16-QAM) TE-EDD 43 | t9b6 %
10110 [ CAG | LTE-FDD (SC-FDMA, 100% RS, 5 MHz, GPSK) LTE-FOD 75 | +96%
10111 | CAG | LTE-FDD {SC-FOMA, 100% RS, 5 MHz, 16-0AM) LTE- 44 +06%
10112 | CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MRZ 66-GAM) LTE-FOD 58 | +96% |
10113 | CAG | LTE-FDD (SC-FDMA, 100% RB, 5 MHz, 63-GAM) LTE-FDD 682 | +96% |
10114 | CAC | IEEE 802.11n (HT Greenfisid, 13.5 Mbps, BPSK) WLAN 810 | +56%
10115 | CAC | IEEE B02.17n (H1 Greenfiaid, 81 Mbps, 16-GAM) WLAN 546 | +96%
10118 | CAC | IEEE 802 11n (HT Greerdield, 135 Mops. B4-GAM) WLAN 816 | +96%
10117 | CAC | IEEE B0Z.11n (HT Mixed, 13.5 Mape, BPSK) WLAN 8.07 | +96 %
10118 | CAC 110 (HT Mixed, 81 Mbps, 16-QAM) WLAN 59 | $96% |
30118 | CAC | IEEE 602,110 (HT Mixed, 135 Mbos, 64-GAM) WLAN 13 | $96% |
10140 | CAE | LTE-FOO (SC-FDMA_ 100% RB. 15 Mz, 16-GAM) LTE-FOO 49 | +96% |
10141 | CAE | LTE-FDO (SC-TDMA, 100% R8_ 15 E4-QAM) LTEFDOD 53 | 296 %
10142 | CAE | L1 D (SC-FOMA. vw%Ra,:s% L 1] 73 | +06%
10143 LTEFDD (SC-FDMA, 100% RE. 3 MHz, 16-QAM) LTEF00 635 | 196%
10144 | CAE | LTEFDO (SC-FOMA, 100% RB, 3 MHz, B2-QAM) LTE-FD0 65 | +96% |
10145 | CAF | LTEFOD (SC-FOMA, 100% RE. 1.4 MHz, QFSK) LTEFOD T8 | +096% |
10146 | CAF | LTEFDD (SC-FOMA. 100% RB, 1.4 MHz, 16-QAM) LTEFOD 41 | 206%
10147 | CAF | LTEZD0 (SCFOMA, 100% RB, 1.4 MHz, B4-QAM] LTEFOD 72 | 286%
10148 | CAE | LTEFDD (SCFOMA, 50% RB, 20 MHZ, 16-0AM) LTEFOD 642 | 206% |
10150 | CAE | LTE+DD (SC-FOMA, 50% RS, 20 MRz, B4-GAM). LTEFDD 680 | $06% |
10151 | CAG | LTE-TOD (SCFOMA, 50% KB, 20 MHz, GFS LTETDD 020 | +96%
10152 | CAG meaggm!&m‘—mmm 16-0AM) LTETOD 992 | +06%
10153 | CAG | LTE.TO RB, 20 MHz. B4-QAM) LTETDD 1005 | +96% |
10154 | CAG | LTE-FOD 50% RE 10 MHz. OPSK) LTE-FOD 75 | +86%
10155 | CAG .vymﬁﬁwi 5% RE, 10 MHz, 16-OAM) LTE-FOD 43 | =06 %
(10156 | CAG .1re-rw_w,% RB, 5 MHz, QPSK) LTE-FDD 79 | 06% |
10157 | CAG | LTE-FOD (SC-FDMA, MHz, 16-GAM) LTE-FDD 649 | +86%
10158 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, LTE-FDD 562 | +9.
10156 | CAG | LTE-FDD £0% RB, 5 MHZ, 63-GAM) LTE-FDD 556 | +06%
10160 "ﬁ?‘—(u&qm SC Eﬁ%‘ 15 MHz, QPSK) LTE-FDD 582 | +96%
10161 | GAE | LTE-FDD :%:m RE, 15 MHz, 16.-0AM] LTE-FOD 643 | +98%
10162 | CAE | LTE-FDDY S0% RB, 15 Mz, (4-QAM) LTE-FOD 658 | +08%
10168 CAF ué.soo SC-FDMA, S0% RB, 1.4 Mk, QPSK; LY -g:! A6 +96%
f0167 | CAF | L m‘m 50% RE, 1.4 MHz. 16-GAM) LTE-FDO 21 | +06%
10168 | CAF L?E’-FW.—LBO—F"-WA. 50% RB, 1.4 Mz, 64-QAM) LTE-FDO 79 | +96%
10168 | CAE | LTE-FDOD (SC-FDMA, 1 VMHz. GPSK) LTE-F0D 6.73_ | £
10170 | CAE | LTE-FDO (SC-FDMA. 1 RB, 20 MHz. 16-QAN) LTE-FDD 652 | $96%
1017 AAE [ LTE-FDO (SC-FOMA. 1 RB, 20 MHZ. G4-QAM) LTE-FOOD 649 | +86% |
10172 | 'CAG | LTE-TDO (SC-FDMA, 1 RB, 20 MHz. GPSK) LE-T100 821 | 4986 %
10179 | 'CAG | LTE-TDO (SC-FOMA. 1 RB, 20 MHz. 18-GAM) LTE-T00 G458 | 496 %
10174 | CAG | LTE-TDO (SC-FOMA, 1 RB. 20 MHz. B4-QAM) LTE-TOD 1025 | 496 %
10175 | CAG | LTEFOD (SG-FOMA, 1 RB. 10 MHz. OPSK) LTE+DD 72 | 3196% |
10176 | CAG | LTEFOD (SC-FOMA, 1 RB. 10 16-QAM] LTEF0D 52 | 286%
10177 | CAI .ﬁﬁl—(sc-mm 1RB, .w‘%. EPEK) LTEF0D 73 | 296%
10178 | CAG | LTEFOD (SC-TOMA, 1 RS, 5 MHz, 16-GAM) LTEFOD 652 | =98
0179 | CAG | LTEFDD (SCFOMA, 0 MHz, 64-QAM] LTEFDD 650 | 28.8%
J180 | CAG | LTEFDD (SCFOMA, 5 MHz, 64-0AM] LTE-FDD 50| £96%
10181 | CAE | LTE-FDD (SCFUMA, 1 RB, 15 MHz2, QPSK) LTE-FDD 72 | t98%
10182 | CAE | LTEFDD MA, TRB, 15 MHz, 16-0AM) LTEFOI 62 | £96% |
10183 | AAD | LTE-FDD MA, T RB, 15 MHz, 64-QAM) LTE-FDD 50 | 06 %
10184 | CAE .n’-ﬁ'b'{isc'?om. 1 RE, 3 MHz. QFSK) LTE-FOD 74 | £9.6% |
10185 | CAE | LTE-FOD (SC-FOMA, 1 RS, 3 MHz. 16-GAM) LTE-FOD 5.5 +9
10186 | AAE | [TE-FDD (SCFDMA, 1 RS, 3 MHZ,_BA-GAM) LTE-FOD B. £5.6%
10147 | CAF LTE-FDD%FM‘ , 1.4 MHz, GPSK) LTE-FDD 73 | 56 %
10188 | GAF | LIE-FDD { 1 RB, 1.4 MHx, 16-0AM LIEFDD 52 | +956% |
0% AAF us-mo(sc.?%t—1 RB, 14 MHz, 64.QAM) | LTE-FDO 50 | +96%
10793 | CAC | IEEE BOZ 11n (HT Greentieht. 6.5 Mbps, BPSK) WLAN 09 | +96%
10194 | CAC | IEEE B2 11n (HT Greentiid, 36 Mops, 16-GAM) WLAN 12 | +96%
10195 | CAC | IEEE 802 11n (HT Gresrdield, 65 54-Qa) WLAN 21 | +96
| 10198 | CAC_ | IEEE 802 11n (HT Mixed, 5.5 Mbgs, BF WLAN 310 | 296 %
10187 | CAC | IEEE B02.13n (HT Mixed, 33 Mbps, 16-QAM) WLAN 313 | £86%
10198 | GAC | IEEE BO2. 17n (HT Mixed, 65 Mbps, 54-0ANM) WLAN B27 | 496%
10219 | CAC | IEEE 802.11n (HT Mixed, 7.2 Mbps, BPSK) WLAN B.O3 | +96%
Certificate No: EX3-7370_Aug20 Page 11 of 21

F-TP22-03 (Rev.00) 75/101 HCT CO.,LTD.



| |
ha FCC ID: ACI9TGWL20A Report No: HCT-SR-2011-FI005

HCTCO,,LTD.

EX30V4- SN7370 August 31, 2020
10220 | CAG_ | TEEE 802 110 (HT Mixed, 43.3 Maps, 16-GAM) WLAN 813 | 95 %
10221 | CAC | IEEE BOZ.11n (HT Mixod, 72.2 Mops, 64-GAM) WLAN 827 | 296%
10222 | CAC_ | IEEE B02.17n (HT Mixed, 1% Mops, BPSK) WLAN 806 | 496%

| 10223 | CAC | IEEE 802.11n (HT Mixed, 50 Mbps, 16-AM) WLAN 48 | $98% |
10224 | CAC | IEEE BOZ 110 (HT Mixed, 150 Mbps, 64-QAM) WLAN 08| +96% |
10225 | CAB At DMA 97 | 186%
10226 | CAS | LTE-TOO (SC-FDMA 1 RB_ 1.4 MHz, 16-0/M) LTE-TDO 040 | +96 %
10227 | CAS | LTE-TDO (SC-FDMA. T RB, 1.4 MHz 5a-QAM) LTE-TCO 1028 | 196
10224 | GAB '—TF_LL -TDO (SC-FOMA, 1 RB. 1.4 MRz, OPSK) LTE-TOO 022 | +9.6 %
10229 | CAD | LTE-TDO (SC-FDMA. 1 RE. 3 MHz, 16-GAM) LTE-TO0 948 | +96%
i CAD_| LTE-TDO (SC-FDMA, 1 MHzZ, 54-QAM) LTET00 1025 | 9.6 %
10231 | CAD | LTE-TDO (SC-FOMA. 1 AB. 3 MHz, QPSK) LTE-TOO 618 | 496 %
10232 | CAG | LTE-TDO (SC-FOMA. 1 BB, 5 MHz, 16-GAM) LTE-TOO 048 | 196 %
10233 | CAG | LTE-TDO (SC-FDMA, 1 RB. 5 MHz, 64-0AM) LTE-TO0 1026 | $96% |
10234 | CAG | LTE.TDD (SG-FOMA, 1 RB. 5 MHz, OPSK) LTETOD 0921 | 296%

(10235 | CAG | LTE- iFtB'EiﬁmH 1 RB. 10 MHz. 16-QAM] LTE-T00 848 | +06% |
10236 | CAG | LTE-TOO (SC-FOMA, 1 RB. 10 MHz, B2-QAM) LTE-TOD 1025 | 20
10237 | CAG | LTE-TDD (SC-FOMA. 1 RE_10 MHz, GPSK) LTE-TDD 021 | 496%
10238 | CAF | LTE-TDO (SC-FOMA. 1 RB. 15 MHz, 16-QAM) LTE100 04E | 290%

10239 | 'CAF | LTE-TOD (SC-FOMA. 1 RE. 16 MHz. E4-QAM) LTE-TOD 1025 | 266%
10240 | CAF | LTE-TOD (SC-FOMA. 1 RB, 15 MHz, QPSK) LTE-TOD 21 | 208%

10241 | CAB_| LTE-TDO (SC- 50% 1B, 1.4 MHz, 16-0AM) LTE-T0D 82 | 206%

10242 | CAB | LTE-TON RB, 1.4 MHz, 64-GAM) LTE-100 86 | 296 % |
10243 | CAB | LTE-TON RS, 1.4 MHz, QPSK) LTE-T00 046 | 296 %
10234 | GAD | LTE-TOD (SC-FOMA. 50% R@, 3 MHz. 16-GAM) _ LTE-TOD 10.08 | 298%
10245 | CAD | LTE-TOD (SC-FOMA, 50% RS, 3 MHz. BA-QAM) LTE-TOD 10.08 | 29.6%
10246 | CAD | LTE-TOD (SC-FOMA, 50% RB, 3 MHz, QPSK) LTE-T00 830 | 496%

10247 | CAG | LTE-TOD smﬁsm 16-QAM) LTE-TOD 991 | 206%
10248 | CAG | LTE-TOD (SCFOMA, 50% RS, 5 MHz. B4-QAM) LTE-TOD 1009 | +66%

10248 | CAG | LTE-TOD 50% B, 5 MHz LTE-TOD 920 | 296% |

10250 | CAG | LTE-TOD( RS, 10 MHz, 16-GAM) LTE-TOD 0.81 | =96 %

10251 | CAG | LTE-TOD (SC-FDMA, 50% RS, 10 MHz, 64-GAM) LTE-TOD 10.17 | 296%
10252 | CAG LTEHEMSWM RE, 10 MHz, GPSK LTE10D 924 | 296%

10253 | CAF | LTE-TOD (SC-FOMA. 50% R, 15 MHz, 15-QAM) LTE-TOD 890 | +96%

10258 | GAF | LTE-TDD (SC-TDMA 50% RB, 15 MHz. BA-GAM) LTETOD 1014 | 206%

10285 | CAF | LTE-TOD (SCFOMA. 50% RB, 15 MHz, OPSK) LTETDD 920 | 296% |

10266 | CAB | LTE-TOD (SC-FOMA, 100% RB, 1.4 Mz, 16-QAM] LTE-T0D 995 | 206%
10257 | CAB | LTE-TOD (SC-FOMA, 100% RB, 1.4 MHEZ, E4-QAM] LTE-100 10.08 | =96 % |

10258 | G LTE-TOD (SC-FOMA, 100% 6, 1.4 MHz, OPSK) LTE-TOD 034 | 288%

10259 | CAD Lts-_mu'_%?mg"wh 1% RB, 3 MRz 16-QANM) LTE-TDD 088 | 20.6%

10260 | CAD | LTE-TOD A, T00% RB, 3 MHZ, B4-QAM) LTE-T0D 907 | £96%

10261 | CAD | LTETDD 100% RB, 3 MHz. OPSK) LTE-T0D 024 | 296%

10262 | CAG | LTETOI ( 100% 8, 5 MMz, 16-QAM) LTE-TDD 963 | +06%

10263 | CAG .1%3_‘%33: 100% RA, § MHz, 54-AM) LTE-TOD 1016 [ 96%
10264 | CAG | (Te-TOD 100% R, & MiHz, GPSK) LTE-TDD 923 | 296% |
10265 | CAG | LTE-TDD (SC-FDMA, 100% K8, 10 MHz, 16-QAM) LTE-T0D 992 | +B6% |
10266 | CAG | LTE-TDD (SC-FOMA, 100% RS, 10 MHz, 6a-GAM) LTE-TDD 1007 | £9.6% |
10267 | CAG | ._Lve-mo (SC-FOMA, 100% RS, 10 MHz. OPSK) LTE-TDD 530 | £96%
10266 | CAF | LTE-TDD (sc-smgng, 100% 5, 15 MHz, 16-0AM) LiE-TDD 1008 | +96 %
i CAF__| LTE-TDD (SC-FOMA, 100% RB, 15 MHz, 63-QAM) LTE-TDD 10,13 | £6.6 %

10270 | CAF_| LTE-TDD 00% RB, 15 MHz, OPGK, LTETDD 358 | £56%
10274 | CAB | UMTS.F A, Subtest 5, JGPE Reld 10) VICOMA 387 | +06 %

710275__| CA8 | UM SUPA, Subtest 5, 30PF Reid.4) WEDMA 396 | +9.6 %

10277 | CAA | PHS (QPSK) PHS 1181 | +96 %
10278 | CAA | PHS (QPSK, BV BB4MHz, Roilof 0.5] PHS 1151 | 96 %

10278 | GAA | PRS (GPSK, BW 684MHz2. Roboll 0.38) PHS 1218 | 198 %

70290 | AAB_| COMAZ000, RGS, 5055, Ful Rsie COMAZOOO 391 | 266%
10297 | AAB | COMAZ000, RC3. SO%5 Tl Rae COMAZO00 46| $96% |
10292 | AAB | COMAZ000, RC3, 5032, Ful Ratn COMAZD00 39 | +96%
10203 | AAB | COMAZ2000, RC3, SO, Full Rate COMAZDOO 50 | $98%

10295 | AAB_| COMAZ000, RC1, SO3, 1/8th Rato 25 1 COMA2000 1249 | 296 %
10267 | AAD | L (SC-FOMA, 50% R, 20 MHz, GPSK) LTEFOD 581 | 296%
10268 | AMAD | LTE-FDD (SC-FDMA. 60% RS, 3 M-z, QPSK) LTEFDD 572 | 296%
10268 | AAD | LTE-FDO (SC-FOMA, 50% R, 3 MHz. 16-0AM) LTEFOD B30 | +06%
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10300 | AAD | LTE-FOD (SC-FOMA, 50% RB, § MHz, BA-0AM TE-FOO 660 | +06% |
10301 | AAA | IEEE 802 168 WIMAX (2818 brms, 10M&.0$§){Pusc1 T WilAAX 1203 | 296%
10302 | AAA | IEEE 802 166 WAMAX (25:18, brms, 10MFHz, GPSK. PUSC, SCTRL] | WIMAX 1257 | 196%
10303 | 'AAA | IEEE B02 16e WMAX (3115, 5ms, 10MRZ BAQAM, PUSC) WIMAX 252 | 496%

| 70304 | AMA_| IEEE 602 160 WAMAX (28.16. Ses, 10MHz. G4QAM, PUSC) WINAX 1186 | 496 % |
10305 | AMA EE%%’ 6 VWIMAX (3115, 10me. 10MHz, BIOAM, PUSC, WiNAX 1524 | 496% |
10308 | AAA | IEEE 602 168 WIMAX (28.16_ 10wms, 10MHz, € ) WINAX 1467 | 296%
10207 | AAA | IEEE 602 168 WIMAX (2616, 10ms, 10MHzZ, GPSK. PUSC) WINAX 1449 | +96%
10308 | AAA | IEEE B0Z.16e WIMAX (25-18, 10ms, 10MHzZ, 160AM, PUSC] WIMAK 1446 | 196%
10306 | AAA | IEEE B02 1Be WIMAX (2518, 10ms, 10MHZ, 18QAMAMC 2x3) | WIMAK 1358 | 496 %
10310 | AAA | IEEE B02.16c WIMAX (2618, 10ms, 10MHE, GPSK. AMC 243 WINAX, 1857 | 206 %
10311 | AAD | LTE-FDO (SC-FDMA. 100% RB. 15 MHz QPSK) LTEFOO GO6 | +96%
10313 | AMA_| DEN1:3 iDEN 1051 | 296% |
10314 | AAA_| IDEN 1.6 i 1348 | 296%

(10315 | ANB | IEEE 804.110 WiF| 24 GHE (DSSS, 1 Mbps, S6pc 0z) WLAN 171 | 296%
10318 | ANB | IEEE 802,110 WIF| 2.4 Griz (ERP-OFOM, & Mbps, 8690 03] WLAN 836 | +06%
10317 | AAC | IEEE BO2 11 WiFi 5 GHz (OFDM, 6 Mbps. 869c 0o WLAN B36 | 20¢

70352 | AAA | Pulse Wavelom (200Hz, 10% G 10.00 | 9.6

10353 | AAA Wanvalonm (200Hz, 20% Ganenic 685 | 106%
10358 | AAA | Puise W. 3 88 | 296%

10355 | AAA | Pulse Wavel: 60N 22 | 296%
10355 | AAA | Pulse Wavaform (200Hz, 50%) Ganeric 97 | 2968%
10367 | AAA | QPSK Waveform, 1 MHz 10| 206% |

10383 | AAA_| QPSK Wavefarm. 10 MHZ fi 22 | 20, ij
10395 | AMA_ | 64-QAM Waveform, 100 kHiz Genen 527 | 206%
10359 | AAA | 64-QAM Wavealorm, 40 MHz Ganeric 527 | 206%
10400 | AAD | TEEE BO2.11ac Wikl (20MHz, B3-QAM, 9990 0¢) WLAR 37 | 296%
10401 AAD | TEEE BO0Z2.178c WIFI (40MHz, § ©0) WLAN B0 | 296%
10402 | "AAD | IEEE B02.1100 WIFI (B0MHz, B4-OAM, 9095 6c) WLAN 53 | 206% |
10403 | AAB | COMA2000 (1xEV-D0. Rev. 0] CDMA2000 76 | 296 % |

10404 | AAB | COMA2000 (1XEV-D0, Rav. A) COMAZ000 377_| 286 %

10406 | AAB | COMAZ000, RG34, 5032, SCHO, Full Rals CDMA2000 522 | 20.6% |
10470 | ARG | LTE-TOD (SC-FOMA, 1 R, 10 MHz. GPSK, UL 506234 788) | LTE-TOD 782 | 29.0% |
10434 | AAA | WILAN CCOF, 64-QAM, S0MHz Ganeric B54 | 296%
10415 | AAA 802.11b WiFi 24 GHz (DSSS, 1 99pc oc) WLAN 164 | +96%
10416 | AAA | IEEE B02.11g WiFi 2.4 ¢ @u‘(ﬁ@ﬁﬁw.sm.mx) WLAR 23 | 296%
10417 | AAB | FEEE BO2.11ah WIFI 5 GHz (OFDM, 6 Mbgs, 99pc oc WLAN 23 | 296% |
10418 | AAA | FEEE 802.115 WIFI 24 GHz ﬁiﬁ%mmﬂ sepc.lwm WLAN 14| z88%
10479 | AAA | TEEE B02.11g WIFI 2.4 GHiz (DSSS-OFDM, 6 Mops, 899c, Short] | WLAN 18| 206%
10422 | AAB | IEEE B02.11n (M7 Groenfiewd, 7,2 Mbps, BPSK) WLAN 32 | 206%
10423 | AAB | IEEE B02.11n {HT Groanhieid, 43.3 Mope. 16-QAM] WLAN A7 | 296%
10424 | "AAB | IEEE 802,110 (HT Greenhed, 72.2 Mbps, 64-0AM) WLAN 40 | 296%
10425 | AAB | IEEE 802.11n (HT Gresnhieid, 15 Mbps, BPSK) WLAN 41 | 206%

10426 | AAB | IEEE 802,110 (HT Gresnfieid, 50 Mbps, 15-GAN) WIAN 45 | z86%
10427 | AAB | IEEE 802.11n mm.ﬁf@Luam) WLAN 41 | =06 %

10430 | AAD | LTEFOD (OFDMA. 5 MHz, E-TM 3.1 LTEFOD 828 | 06 %
10431 | AAD | LTE-FDD (OFDMA. 10 Mz, E-TM 3.1 LTE-FDD 338 | +9.6%
10432 | AAC | LTE-FDD (OFDMA. 16 Mz, E-TM 3.4 LTEFOD 534 | £6.6%
10433 | ARG | LTEFDD (OFDMA. 20 Mz, £-TM 3.1 LTE-FDD 834 | +06%

| 10438 T"AAA | VW-CDMA (BS Test Modal 1, 64 DPCH) ViCOMA 860 | +56%
10435 | AAF | LTE-TOD (SCEDMA, 1 RS, 20 MHz, GPSK. UL Sub) LTETDD 782 | t96%
10447 |"AAD | LTE-FOD {OFOMA, 5 MRz, E-TM 3.1, Clipping 44% LTE-FDO 756_| +96%

10448 | AAD | LTE-FDD (GFOMA, 10 MHZ, E-TM 11'.'C¢!pphEE!L“$ LTE-FoO 753 | £96% |
10448 | AAC_| LTE- WA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDO 751 | +96%
10450 | AAC | LTE {OFDMA, 20 MHz, E-TM 2.1, Clipping 34%) LTE-FDO 748 | +96%

[ 10457 | AAA | W-CDOWA (BS Tost Model 1, 64 DPCH, Clipping 44%) WCOMA 759 | +96%
10453 | AAD | Vaildstion (Square, 10ms, 1ms] Test 1000 | +96% |
10456 | AAB | IEEE BOZ.1 1ac VAF| (160MAZ, E4-OAM, S9pc dc) WLAN B63 | +96%
10457 | 'AAA_| UMTS.FDO (DC-HSOPA) WCOMA 662 | +96%
10458 | AAA | COMA2000 (1XEV-DO, Rev. B, 2 carmiers) COMAZ000 655 | 296%
10453 | AAA | COMA2000 (1XEV-00, Rav. B, 3 camers| CDMAZDID B.25 | +96%
10460 | AAA_| UMTS (WCOMA, AMR] WCDMA 238 | +06%
10461 [ AAB | LTE-TOD (SC-FOMA 1 RB. 1.4 MHz. OPBX, UL Sub) LTE-TOD 782 | +96%
10462 | AAB | LTE-TOO (SC-FOMA. 1 RB_ 1.4 MHZ 16-OAM, UL Bub] LTE-TOD B30 | 20.6% |
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10463 | AAB | LTE-TDD (5C-FDMA, 1 RB, 1.4 MHz, 54-0AM, UL 5ubj LTE-T00 556 | +96% |
10464 | AAC | LTE-TDO (SC-FDMA. 1 BB 3 MHz, GPSK_ UL Sub) LTE-TD0 782_| +96 % |

(70465 | AAC | LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM, UL SU0) LTE-T00 332 | +96%
10465 | AAC | LTE-TDO (SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL Sub) LTE.TOO 857 | +96% |
10467 | AAF | LTE-TDO (SC-FDMA. 1 RB, 5 MHz, QPSK_ UL Sub) LTE-TOO 782 | 496%
10468 | AAF | LTE-TOO (SG-FDMA. | RB, 5 MHz, 16-OAM, UL Su1) LTE-TOD 832 | +96% |

(10468 | AAF | LTE-TDO (SC-FDMA, 1 1B, 5 MHz, B3-GAM, UL S LTE-TOD BOB | +96%
10470 | "AAF | LTE-TOO (SC-FDMA 1 RE. 10 MHz. GPSK, UL Sub) LTE-TD0 782 | +98
10471 |AAF | LTE-TDO (SC-FDMA. 1 RE. 10 MHz. 16-QAM, UL Sub) LTE-TDO 32| +96%

0472 | AAF | LTE-TOO (SC-FOMA. 1 RE. 10 MHz. 64-QAM, UL Sub) LTE.TO0 57 | 496%

10473 | AAE | ﬁ_('ne- 0D (SC-FDMA, 1 RB, 15 MHz. QPSKX, UL Sub) LTE-THO 782 | 296%

10474 | AAE | LTE-TDO (SG-FDMA. 1 RB. 15 MHZ 16-QAM, UL Sub) LTE-TOO 32 | +96% |
10475 | AAE_| LTE-TDO (SC-FD ”‘21 &! 15 Mz, 64-QAM, UL Sub) LTE-TOO 57 | 296% |
10477 | AAF_ | LTE-TDO cm%ﬁ*—' RE_ 20 Mz 16-QAM, UL Sub) LTE- 32 296 %
| 10478 | AAF | LTE-TOO (SO-FOMA. 1 RB, 20 MHz. 84-QAM. UL Sub) LTE-TOD 57 | +96%
10479 | AAE | LTE-TDO (5C-FOMA. 50% R8, 1.4 Milz, OPSK, UL Sub) LTE-TO0 774 | +96% |
10380 | AAB | LTE-TOD (SC-FDMA. 50% R, 1.4 MHz, 16-QAM, UL Sub) LTE-TDD BIB | 96 %
10481 |"AAB | LTE-TDO (SC-FDMA. 50% RS, 1.4 MHz, 64-GAM, UL Sub) LTE-TOO BAS | +96%
10482 | AAC | LTE-TOD (SC-FOMA. 50% RS, 3 MHz. OFSK, UL Sub) LTETDO 771 | 296 %

10485 | AAC | LTE-TDD (SC-FOMA, 3 MHz. 16-0AM. Sub) LTE-TOD 38 | 106%
10484 | AAC | LTE-TDD (SC-FOMA. 50% R®, 3 MHz. 64-0AM. UL Sub] LTE-TOD 47 | 496%
10465 | AAF | LTE-TOD 50% RB, 5 MHz QPSK, UL Sub) LTE-T0D 59 | +96% |

10466 | AAF | LTE-TOD rsc! %—a& 5 MHz. 16-0AM. UL Sub) LTE-T00 B38 | 286% |

10487 | AAF | LTEATE 50% RB, 5 MHz. 64-0AM. UL Sub) LTe-T00 B60 | +96% |
10488 | AAF | LTE-TOO 50% R8, 10 MHz, OPSK_ UL Sub LTE-TOD 770 | +06%

10488 | AAF | LTE-TOD (SC-FDMA, 50% RS, 10 MHz, 16-QAM, UL S0b) LTe-T00 B.31 | +96%
10480 | AAF | LTE-TOD (SC-FOMA, 50% RS, 10 MHz, BA-QAM, UL Sub) LTE-TOD BS54 | $96%
10451 | AAE | LTE-TOD (SC-FOMA, 50% RB, 15 MHz, OPSK, UL Sub) LTETOD 774 | £96%

V0462 | AAE | LTE-TOD (SG-FOMA, 50% RS, 15 MHz, 18-QAM, UL Sub) LTE-TDO 4% | +96% |
10485 | AAE | LTE.TDD (SC-FOMA, 50% RB, 15 MHz, 64-QAM, UL Sub) LTE-TOD 55 | +96% |
10484 | AAF | LTETDOD (mmﬂsﬁs_na. 20 MHz, CPSK, UL Sub) LTE-TOD TA_| B6% |

M85 | AAF | LTE-TOD (SC-FDMA, 50% RB, 20 MHz, 16-0AM, UL Su0) LTE-TOD 337 | =9.6%

10466 | AAF | LTE-TDD 50% RB, 20 MHz, B4-QAM, UL Sub) LTE10D BS54 | 296%
10497 | AAB | LTE-TOD (SCFOMA, 100% RB, 1.4 MHz. QPSK, UL Sub) LTETOD 767 | 96%
10498 LTE-TDD (SCTDMA, 100% RB, 1.4 MHz, 16-OAM, UL Sub) LTETOD A0 | £96%
10486 | AAS | LTE-TOD (SCTOMA, 100% R, 1.4 MHz, 64-QAM, UL Sub) LTET0D B8 | +06%
10500 | AAC | LTE-TDD (SC-FOMA, 100% RB, 3 MHZ QPSK, UL Sub) LTET0D 67 | =06% |
10501 | AAC | LTETDD (SC-FOMA, 100% RB, 3 MHZ. 16-QAM, UL Sub) LTE-T00 844 | +06% |
10502 | AAC | LTE-TOD (SC-FOMA, 100% RB, 3 MHE. 64-OAM, UL Sub) LTE-TOD 362 | =06 %

10503 | AAF | LTE-TDD WA, 100% RB, 5 Mz, OPSK, UL 5u0) LTE-TDD 772 | £9.6%

70504 | AAF | LTE-TOD 100% RB, 5 MHz 16-OAM. UL Sub) LTE-TOD 31 | +08% |

10505 | AAF_| LTE-TOD (SC-FDMA, 100% R, 5 MHz. UL Sub) LTETOD 354 | £06%

10806 | AAF | LTE-TDD WA, 100% R, 10 MHz, UL Sub) LTETDD 74 | 296%

0507 | AAF | LTE-TDD (SC-FDMA, 100% R8, 10 MHz, 16-QAM, UL Sub) LTE-TDD 38 | +06%
0508 | AAF | LTE-TDD (SC-FOMA, 100% RS, 10 MHE, 64-QAM, UL Sub} LTE-TDD 55 | 296%
10608 | AAE | LTE-TDD (SC-FDMA, 100% R, 15 MHz, GPSK, UL Sub) [TE-TDD 9% | +06%
10610 | AAE | LTE-TDD (SC-F 100% RS, 15 MHz, 16-QAM, UL Sub) LTE-TDD 849 | +96%
10611 | ARE | éns-mn FDMA.! N!W RS, 15 MHz, B2-QAM, UL Sub) LTE-T0D B51 | +06%
10512 | AAF_ | LTE-TDD (sc-; :F% 100% RS, 20 MHz, OPSK, UL s-gb LTE-T0D 774 | 28
10513 | AAF | LTE-TDD( 1 20 MHz, 16-GAM, UL LTE-TDD 842 | +96% |
| 10514 | AAF | LTE-TDD (SC-FDOMA, 100% RB, 20 MHz. B4-QAM, UL Sub) LTE-TOD 345 | 198 %
10515 | AAA | IEEE 802110 WiFi 2.4 OHZ [DSSS, 2 dc) WLAN 58 | 286%
| 0518 | AAA_| [EEE 802 11b Wi 24 GHz 5. 9996 00) WLAN 57 | +66% |
10517 | AAA | IEEE 802 11b Wi 2.4 Gz [DSS5, 11 Mbps, 99pe 4c) WLAN 58 | +96%
10518 | AAB | TEEE 602.11am Wi 5 GHz {OFOM, 9 g WLAN 823 | +96%
10619 | AAB | IEEE 602 11a/h WIF| 5 Grer (OFDM, 12 Mbps._ S9pe dc WLAN 39 | 296%
10520 | ARB | IEEE B02.11a/h WIFI 5 GHz (OFDM, 18 Mbgps, Spc do WLAN 812 | 296 %
10521 | AAB | IEEE BOZ 11aih WiF| 5 GHz {OFDM, 22 Mbps, 99pc dc, WLAN 797 | 496%
10522 | AAB | IEEE B02.11aih WiFi 5 GHz (OFDM, 36 Mbps. 99pc ¢ WLAN 45 | 396% |

(10523 | AAB_| IEEE 802.17a/h WiF| 5 GHz (OFDM, 48 Mbps. S9pc do) WLAN 08 | 296 %
10526 | AAB | TEEE B0Z 11ah WiFI 5 Grz (OFDM, 54 Mbps, 99pc de WLAR B27 | 298 %
10525 | AAB | (EEE 802.116c WIFI (20MHz, MCS0. 98pc 02] WLAN B36 | 266%
10526 | AAB | TEEE BO0Z.116c WIFi (20MHz, MCS1, 89p¢ o} WLAN BA42 | +06%
10527 | AAB | IEEE B02.110c WIFI (20MHz, MCS2, 8800 de) WLAN B21 | 3+06%
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10526 | AAB | IEEE 802.11ac WIFl 20MHE, MCS3, 990z o WLAN 836 | =96% |
10520 | AAB | TEEE 807.118c WIFI {20MRz, MCS4, 99pc oc WLAN 3.36_| =66% |
10531 | AAB | IEEE 802.116C WIF) {20MHE, MCSH, 99pc 6C WLAN 5A3_| =86 % |
10532 | AAB | IEEE 802.118c WIFi (20MHE. ICS7, 99pc o WLAN 829 | =0
106535 | AAB | [EEE 802.118c WIF| (20MHz, MCSS, 9900 0c) WLAN 38 | +86%
10833 |"AAS | IEEE 802.110c Wikl (40MHz, MCS0, 999 tc) WLAN 45 | 2168% |
10535 | AAB | IEEE 802.11ac WIF) (40MHz. IACS1, 99pc 00 WLAN B45 | +006%
(10536 | AAB | IEEE 802.11ac WIFI (40MHz, MCS2, 98pe dc WLAN 32 | $06% |
0537 | AAB | IEEE 802.11ac WiFl (#0MHE MCS3, 98pc d VILAN A4 | +96%
| 10838 AAE | TEEE 802 118 WiFl 40MHz MCS4, dc WLAN 54 +06%
10540 | AAB | IEEE 802.118C Wi ($0MHE. MCSS, 98pc d WLAN B33 | +86%
10581 | AAB | IEEE 802.11ac WIFI (40MHz, CS?, 99ps d¢ WLAN 145 | 56 %
10542 | AAB | [EEE 802.118c WiFi (40MHz, MCES, S9pc dc) WLAN 365 | +96%
106543 | AAB | |EEE 802.118C Wik (40MHz, NG dc) WLAN 85 | +06%
10644 | AAS | IEEE 802.11ac WIFI | ,espcoe WAN 847 | +96%
| 10545 |'AAB | IEEE 802 11ac WIF) (B0MHz, MGS1, 99pe WLAN 855 | +96% |
10546 | AAB leeemmcwaﬁgmu.ucsa.sspadc WLAN 835 | $06%
10547 | AAB | IEEE 602.11ac Wi (B0MHZ, MCS3, 98pc dc WLAN 843 | +96%
10548 | AAB IEEW_—"—’.nnwmm MCS4, Gipc WLAN 837 | +86%
10550 | AAE | TEEE 502 17aC VWit (BOMIz, MCSB, G9pc dc WLAN 38| 196%
10581 | ARE | 'IEEE 502 118c WiFi (BOMMz, MGS?, 89pC dC WLAN 150 | 490 %
10852 | AAB | IEEE B02 11ac WiFl (BOMHzZ, MC53, s_g;caq WLAN 42 | 196%
10853 | 'AAB | |EEE 802 11ac Wik) d) WLAN 45 | +06%
| 10653 |AAC | IEEE B0Z 11ac vm—‘%ﬁﬁ%: [ [ WiAN 48| +06%
| 10555 | AAC | IEEE 802 11ac WIFI (160MHZ, MCS1, 98pc de WLAN 847 | +96%
10556 | AAC | IEEE 802 11ac W) (160MHz. MCS2, 99pc dc WLAN 550 | 196
90557 | AAC_ | IEEE 802, 11'@%"%‘“ WICS3, 88pc de) WLAN 52| +96% |
10550 | AAC ‘EEE‘__‘_wzmcvmg___ GOMHz MCS4, a WLAN 61 | 196%
10560 | ARG leeswzmcvm@wu.ucss. WLAN 73| 496%
10561 | AAG | IEEE 802.1382 VEl (160MHZ. sspcuc WLAN 56 | $96% |
10562 | "AAC | TEEE 602118z WiFl (160MHz. , 9pc dt) WLAN 69 | $96%
0863 | AAC | IEEE B02.11ac WiFI (1 esocdc) WLAN 77| 2856 % |
10364 | AAA_| IEEE 802,110 WIF 2.4 GHZ (D ampasgcac) WLAN 25 | 296% |
10585 | AAA | IEEE 802.11g WIF| 2.4 GHz (DSSS-OFDM, 12 M WLAN A5 | 296% |
o8 AMA | TEEE 02 113 WiF| 2.4 GHz (DSSS-OFDM, 18 Mbgs, dc WLAN 13 | 296 % |
0567 | ARA | TEEE 802 Ty WiF 2.4 Gz, WiFi 2 4 Griz (DSSS-OFDM, 24 Mbos, 99p0 oc. WLAN 00| +8.6%
0568 | AMA | TEEE 807 119 WIFI 24 Gri WIFi 2.4 GHz (DSSS-OFDRM, 36 Mbps, 99pc dc WLAN 37 | +96%
70565 | AAA | TEEE 802 11 WIF 24 G DSSSOFOM, 48 Mbps, 99pc dc WLAN 510 | 496%
10570 | AAA | IEEE B02.11g WIFI 2.4 GHz M, 54 Mbps, 83pc dc WLAN B.30_| 296%
10571 | AAA | IEEE B02.11b WiFI 2.4 GHz (0555, 1 Mbps, 90pc 8 WLAR 199 | 286%
10572 | AAA | IEEE B02.11b WIFI 2.4 @u‘%ﬁs‘ﬁ.zm 80pe do WILAN 195 | 296%
10673 | "AAA | TEEE B02.11b WIFI 24 GHz (DSSS, 5.5 Mbgs, 90pc dc) WLAN 188 | :86% |
10574 | AAA | TEEE 802.11b WIFI 2.4 GHz (DSSS, 11 Mbps. 60pc dt) WLAN 188 | 206%
10575 | AAA | [EEE 802.11g WiFi 2.4 GH2 (DSSS-OFDM, & &) WLAN 59 | 20.6%
10576 | AR\ | IEEE m! LLFTM WiFi 2.4 GHZ (DSSS.OF 'm"",'in%‘?mog WLAN B0 | +96%
10577 | ABA TEEE 802 11g WiF 2.4 Grs DSSSIOFOM, 12 Mbps, 90pe de WLAN 170 | £9.6% |
(10578 | ARA_ | IEEE 802,11 1"'_wm 24 GHz (DSSS-OFDM, 18 Mbps, B0pe de WLAN 43 | £98%
10678 | ABA TEEE 802 T1g W 2. WIFi 2.4 GHz (DSSS-OFOM, 24 Mops. B0pe o¢ WLAN B3 | :06%
10580 | AAA | |EEE 802.11g WiFi 2.4 GHz “OF DM, 36 Mbps. S0pc de WLAN 70| 98%
10881 | AAA | [EEE 802119 WIF1 2.4 GHz M, 48 Mbps. S0pc d) WLAN 35 | $96%
10582 | AAA | IEEE 802 11g WIFi 2.4 GHz (DSSS-OFDM, 54 M. 80pc do) WLAN 67 | £06%
10583 | AAB | —IEEm'ilam!"-WF-_!Ea'—L?ﬁd & Mbps, B0pe de) ViLAN 58 | +86%
| 10584 | AAB | IEEE B02.11ah W1 5 GHz (OFDM, 3 Mbps, S0pc de) WLAN 860 | +96%
10585 | AAB | IEEE B02 {1ah Wil 5 GHz (OFDM, 12 Mbos, 90pc dc) WLAN 870 | +96%
10586 | AAB | IEEE B02 11a/h WiEl 5 GHE (OF DM, 18 Mbps, 80pc dc WLAN 49 | +96%
| 10587 | AAB | IEEE Ba2 11ah WiFi 5 GHz (OFDM, zm sopcoc'f WLAN 8. £58%
(10588 | AAB | IEEE 602 11am WiFi 5 GHz (OFDM 90pe dc) WLAN 76 | t96%
10885 | AAB | [EEE 802 11aih Wikl b G oﬁﬁ'wum.wpc«; WLAN 35 | +96% |
10590 | AAB | IEEE BOZ 11a/h WiF| 5 GHz (OFDM, 54 Mbps, 90pc dc) WLAN BT_| +96%
10581 | AAB | IEEE 802.11n (HT Mixed, 20MHz. MCS0, 90po dc) WLAN 63| +9
1052 | AAB | IEEE 802 11n (HT Mixed, 20MHz WCST, 80pc o WLAN 79 | 106 %
70583 | AAB | [EEE B0Z.11n (HT Mixed, 20MHE. MCS2, 90po 6 WLAN 64| +86%
10504 | AAB | IEEE BOZ.11n (HT Mixed, 20MHz. MCS3, 90po WLAN 74| £96%
10585 | AAB | IEEE B02.11n (HT Mixed, 20MHz. MCSA, 9000 06 WLAN B74 | +96% |
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10556 | AAB [ TEEE 802170 (HT Mbwd, MCSS, WLAN 871 | 206%
10567 | AAB | IEEE B02.11Tn (M1 Mixed, 20MHz, MCS6, B0pc d) WLAN B72 | 286%

10393 | AAB | [EEE 802.11n (HT Mo, 200z, MGS7, 9050 0c) WLAN 850 | 286%
10569 | AAB | IEEE 802,110 (HT Mixed. 4 ma WLAN 670 | 186%

10500 | AAB | [EEE 802.11n (HT Mixad, 40MHz2, MCS1, Bpc de WIAN 88 | +9.6% |

(10601 | AAB | FEEE B02.11n {HT Mg, 40MHz, MCS2, B0gc da WLAN 82 | 28

10602 | AAB | IEEE 802.11n {HT Mixed, 53, Bape de WLAN 84 | 296 %
10608 | AAB | TEEE B02.11n (HT Mbed. 40MHz, MCS4, S0pc de WLAN 03 | 296%
10604 | ANB_ | IEEE BO0Z.11n (HT hixed. d0MHz, MCSS, S0pc de WLAR 76| 296%
10605 | AAB | TEEE 802,110 (7 Mixedd0MHz, MCS0, 90pc dc WLAN 97 | 208%
10606 | AAB BO2. 110 (HT Mixed. J0MHz, MCS?. $0pc dc WLAR 82 | 206%

10607 | AAB | IEEE 602.11ac WIFI [20MHz, W e} WLAN 64| 208
10608 | AAB | IEEE A02.11ac WIFI (20MHz, MCS1, 90pc 6o} WLAN 77| 2968%

10609 | AAB | IEEE 802.11ac WIF| (2002, , B0pc dc WLAN 57 | 296%
10610 | AAB | IEEE 802, 118c WiFl (20MHZ, MCS3, 90p¢ oe) WLAR 78| 296%
10611 | AAB | TEEE 802.116c WIFI (20MHE, MCS4. 90pc &) WLAR 70| 296%
10632 | AAB | IEEE 802,118 Wikl (20MHz, MCSS, 80pc do} WLAR BT7 | 206% |
10673 | AAB | [EEE BO2.114c WIFI (20MHz, MCS6, 90pC 00) WLAN B04 | 286%
10674 | AAB | [EEE B02.1Tac WIFI (20MHz, MCS7, 90pc 6c WLAN B59 | 496%
10615 | AAB | ﬂeﬁﬂmwu%ﬁ&‘f— WLAN 87 | 296%
10616 | AAB | IEEE 802.1 cWW:(mnin WLAN 82 | 206% |
10617 | AAB | [EEE 802.11ac WiF| (40MHE, IAC51, 90pa 6c WLAN B1 | 296% |
10818 | AAB | IEEE 802.11ac WIFI ($0Mz, 1ACS2, 80ps dc WLAR 58 | 296% |
10619 | AAB | IEEE 802.11ac WiFI (40MHz, MCS3, 90pe de| WIAR 386 | 206 % |
10620 | AAB | IEEE ﬁi‘m“wm‘ (40MHz, MCS4, 30pc dc WLAR 387 | 286% |
10621 | AAB | IEEE 902,118 WIFI (40MHz, MCSS, 90pc dc) WLAR 77| 296 % |
10622 | AAB | IEEE B02.118c WIFI {40MHZ, oc) WLAN B68 | 206%
10623 |"AAB | IEEE BO2.11ac WIFi (40MHz, %ﬁ%w WLAR BE2 | 206%

0624 | AAB | IEEE 802.11ac WIFi {#0MHz, MCS8, 90p: dc) WLAN 3.06 | $#96%

10625 | AAB | IEEE 802.11ac WIFI {(40MHz, MCS9, 90pc do WLAN 96 | £96%

0626 | AAB Essmm:wmbnz , 80pc 0c WLAR B3 | z96% |
10627 | AAB E 602,17 1ac WiF1 (80MFZ, MCS1, 80pa oo WLAN B8 | =06% |

10628 | AAB | IEEE 802.118C Wﬁn BOMHE, MCS2, 80pa dc WLAN 471 | =06% |

10620 | AAB | IEEE 802.11ac Wi MICS3, 90ps dc WLAN BB5 | 06 % |
10630 | AAS 118C WiFi (90MHz. MCS2, 80po ol VELAN 872 | =08% |
0631 | AAS | TEEE 802.118c WiFi {80MHz, Mcsz.,gggucu WLAN B1 | +88%
10632 | AAB | TEEE B02.31ac WiFi (BOMIE, NG5S, WLAN 74| 296%
10633 | AAS | TEEE 802.11ac WIFI (80MHz, MCST, 90ps a:} WLAN Bl | +86%
10634 | AAB | IEEE B02.11ac WIF (8UMHZ, M58, 90ps 4c) VILAN 180 | £96%
10635 | AAB | IEEE 802.11ac wmigmm. WGS9, 90pe dc) WLAN 181 | 206%

| 70636 | AAC | IEEE 802 11ac WIFI {150MHz, MCSO, 9096 09) WILAN 83 | 286%
10637 | AAC | IEEE 802.11ac WiF { 160MHz, MCST, 80pc cc) VILAN 79 | +BB%

10638 | AAC | IEEE 802 11ac WIF: {160MHz, MCSZ. 80pc o) VILAN B85 | £06% |

10635 | AAC | [EEE 8021 18c WiFi {160MHz, MCS3, WLAN 885 | +5.69

(10620 | AAC | IEEE 802 11ac WiFi {160MHz, MCSS, S0pc 6] WLAN 898 | +50%
10641 | AAG | TEEE 5021 18C WiF1 {1608 Hz, M o) WLAN 906 | £96%
10642 |"AAC | |EEE B02 11ac WIFI {160MHz, MCS6, 90pC 0c) WLAN 906 | £96%
10843 | AAC | IEEE B0Z 11ac WiFi (160MHz MCS7. 90p¢ 6c) VAAN )89 | +0.6 %
10644 | AAC | TEEE B02.11ac WIFI { 160MHz, MCSB, 80pe de) WLAN 305 | +86%

10645 | AAG | IEEE B02 11ac WiFi {160MHz, 1ACS9, 80pe dc) WLAN 311_| +9.

| 10646 | AAG | LTE-TDD (SC-FDMA, 1 RS, 5 MHz. QPSK, UL Sub=2.7) LTE-T0D 1986 | +96%

| 10647 | AAF | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, OPSK. UL 5ub=2.7) LTE-TD0 1985 | +56%
10648 | ARA eomﬁ% (1x Advenced) 345 | +96 %
10652 | AAE | [TE-TDD (OFDMA, 5 MMz E-TM 3.1, G aa%) TET00 9| £96%
10653 | AAE | LTE-TDD (OFDMA, 10 MHz, E-TM 3.1, 44%) LTE-T0O 42 | +98%
10662 | AAD | LTE-TDD (OFDMA, 15 MHz, E-TH 3.1, Clipping 84%) LTE-TD0 696 | +96%
10865 | AAE | LTE-TDO (OFDWMA, 20 MHz. E-TH 3.1, Clipping 44%) LTE-TOO 721 | 206"

0B85 'AAA | Pulse Wavelarm (200Hz, 109 Test 1000 | 396%
065G | ARA | Pulse Wavefarm (200Hz, 20% Tast 698 | +98%
10560 | ABA | Pulse Wavaform (200Hz, #0% Test 388 | 186%

10661 | AAA | Pulse Wavaform (200Hz, 60% Test 222 | 466%

10562 | AAA | Pulse Waveform (200Hz, 50% Test D97 | 396%
10670 | AAA | Biuetooth Low Eneegy Biuctooth 219 | +96%
10871 | AAA | IEEE 802.11ax {(20MHz. MCSO0, 50pC 6c) WLAN 500 | +06%
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10672 | AAA | IEEE 602 17ax (20MHzZ, MCS1. 80pc do WLAN 57 | +96 %
10673 | AAA™ | IEEE 802 11ax (20MHz, MCSZ. 50pc 0¢ WLAN 78 | +96% |

(10672 | AAA | IEEE 02 11ax (20MHz, MCS3. BOpc o, WLAN 574 | 296 %
10675 | AAA | [EEE BO2 11ax (20MHz, MCS4, B0pC ¢ WLAN 190 | 496 %

| 10676 | AAA mzs'ugggw;,wcsamdn WLAN 77 _| +98%
0677 | AAA lEEsmnuL]Ei‘__ MCS6, &pc oe WLAN 73 | +98 %
10678 | AAA | IEEE 802 11ax (20MHz, _ S0p¢ 08 WLAN 78 | 965
10678 | ANA_| IEEE 802 11ax (20MHz, MCSB. B0pc ot WLAN 89 | 206%

(70880 | AAA_| IEEE 802 17ax (20MHz, MCSS, B0pc oo WLAN 80 | t96%
10681 | AAA | IEEE 602 118X  MCS10, 80pc dc) WLAN 862 | +96%
0862 | AAA | IEEE BOZ 11ax (200MHE, MCS11, 90pc dc) WLAN 883 | 296% |
10683 | AAA | TEEE BO2 17ax (20MHz, MCSD. 89pc da) WLAN 42 | $96%
10684 | AAA | IEEE B02 11ax (20MHz, MCS?, & WLAN 26 | 198%
10685 | AAA | TEEE B02 17ax (20MHz, MCSZ, 590c 06, WLAN 33| 296%

10668 | AAA | IEEE B02.11ax (20MHz, MCS3, 50pc d2) WLAN 28 | $96% |

10667 | AAA | IEEE 802172 (20MHz, MCSA, 890¢ 62) WLAN BA5 | +96% |
10688 | AAA | IEEE 802 11ax WLAN B20 | +96%
10689 | AAA | IEEE 02.1%ax WLAN B55 | 9.6 %
10660 | AAA B02.178x WLAN B20 | 496%
10661 | AAA | IEEE B02.11ax WLAN 25 | 296% |
10662 | AAA | IEEE 802.1%ax (200MHz Sopc WLAN 29 | 396% |
10893 | AAA | IEEE BO2.11ax (20MHz, MCS10, 99pe dc) WLAN 25 | 298% |
10694 | AAA m MC511, 98pe dc) WLAN 57 | 206 %
10585 | AMA mzsm.uujmm MCS0, S0pc o2 WLAN 78 | 296 %

10806 | AAA_| IEEE BOZ. 118X (AOMHE, MCST, 80pc oo WLAN 501 | 498 %

10867 | AAA_| IEEE 602,11 ax (AOMHE, MCS2, 80pc oc WLAN BE1 | 96 %

10688 | AAA | IEEE BOZ 11ax (40MHz, MCSS, do) WLAN 89 | 496X
10869 | AAA | TEEE BOZ.17ax (4DMHz, MCS3, o) WLAN 82 | 196 %
10700 | AAA | TEEE B0Z.11ax (40MHz, MCSS, 50pc o) WLAN 73 | $96% |
10701 | AAA | TEEE BO2.1Tax (#0MHz, MCSH, 90t da) WLAN 86| 296 % |
10702 | AAA™ | TEEE BO2.11ax (40MHz, MGS7, 900 0¢ WLAN 70 | *9
10703 | AAA | IEEE B02.1 1ax {(40MHz. MCSB, 9000 o¢ WLAN 382 | 296%
1 AAA_| IEEE 002 11ax wg%w , 90pe oo WLAN B.56 | 29.6%
10705 | AAA | IEEE 802, 116x (4UMHZ, MCS10, 80pc de) WLAN B9 | 296%

10706 | AAA | IEEE B02.11ax (40MHZ, MCST1, B0pe dc) WLAN 66 | £96%
10707 | AAA | IEEE 802,118 (40MH2, IMCSD, 98p: oo WLAN 32 | 296%

10708 | AAN | IEEE 502.1 1ax (#0MPZ MICST, 98pt oc) WLAN 55 | 206%
10708 | AAA E 502.118x (40MHz. MCS2, 98pc oc) WLAN 33 | 206%
10710 __| AAA | TEEE BOZ 11ax (40MPHa. MCS3, 99pc 0c) WILAN 320 | 296% |
10711 | AAA | TEEE B02.11ax (A0MHz, MGS4, 99pc 00) WLAN 330 | 296% |
10712 | ARA | TEEE B02.1Tax (30MHz. , 9995 0C LAN 67 | 296 %
10743 | AAA | TEEE B02.11ax (40MHz. MCSS, 99pe de WLAN 833 | =29,
10714 | AAA | IEEE B02.11ax (40MHz. MCS7, 98pe de WLAN B26 | 208%

10715 | AAA | IEEE 802.118x {40MH2. MCS3, 98pc dc WLAN 45 | $496%
10716 | AAA | IEEE 802.118% (40MH2 MCS0, 99pc de WLAN 30 | 296% |
10717 | AAA | IEEE B02.118x (40MHZ MCS10. %9pc de) WLAN 48 | =96%
10718 | AAA | JEEE B02.118x (40MHz. MCS11 do} WLAN 824 | 06N |
10718 | AAA | IEEE 802118 (BOMHz. 90pc ac WLAN BBt | 296%
V0720 | ARA | IEEE 802.1 Tax (80MMz. MGS1, Blpc dc WLAN BB7 | +86%

(10721 | AAA | IEEE B2 11ax MCS2, 90pe dc WLAN 3 71 06 %
10722 | AAA | TEEE 802 11ax (EQMriz, MCS3, B0pc dc WLAN 156 | +0.6%
10723 | AAA | IEEE B02.11ax (BOMHz, MCS4, 90pe dc WLAN 70| £9.6% |
10724__| AAA | IEEE 802 11ax (B0MHz, MCS5, B0pe de WLAN 190 | 296 %
10725 | AAA | IEEE B02 11ax (BOMHz, MCSE, S0pc dc WLAN B74 | £9
10726 | AAA | EEE 802 11ax (B0Mriz, MCS?, S0pc de) WLAN 872 | +96%
10727 | AAA_| TEEE 802 11ax (BOMMz, MCSB, 90pc c) WLAN 68| +96%
10728 | ANA 11ax (S0MHz, MCSS. do) WLAN .65 | +98%
10723 | AAA BOZ. 11ax (80MHz, MCS10, (3] WLAN 84 | +06%
10730 | AAA | IEEE BO2.11ax (80MHz, MCS11, 90pe de) WLAN B7 | 296%
10731 | AAA”|TEEE 802 17ax (80MMz, MCS0, 98p¢ 00 WLAN 42 | +96%
10732 | ARA | IEEE BO2.11ax (G0MHz, MCSS, S9a¢ de WLAN B46_ | 296 %
W733 | "ARA | IEEE BOZ.11ax (80MHz, MCSZ, 880t de WLAN 40 | $96 %
10732 | AAA | IEEE 8021 Tax [B0MHZ, MCS3, 880 do) WLAN 825 | +06%
10735 | AAA | TEEE 802.11ax (80MAz, MCS4, 99oc oc) WLAN B33 | +96%
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(10736 | AAA | [EEE B02.11ax (BOMHZ, MCSS, 90p6 0 WLAN 27 | £96% |
16737 | AAA | IEEE 8021 1ax (BOMHz, MGS6, G9pe dt WLAN 3% | =06%
10736 | AR | IEEE 8021 1ax (B0MH2, MCS7, 99pc dc WLAN 42 | 206% |
10738 AAA |EEE 802 1 1ax (BOMHZ, MCS8, B9pc dc) WLAN 29 +96%
10740 | AAR | IEEE 802.114x (BOM¥z, MCSS, 88pc dc) WLAN 348 | £0.6% |
10741 | ARA | TEEE 802.118x (B0M¥z. MCS10. 88pc do] WLAN 540 | +5
10742 | AAA | IEEE 802 118X (BOMHzZ, MCS11, 360 a2} WLAN 843 206 % |
10743 | AAA | 'IEEE 802 11ax (160MHz, MCS0, 90pc oc) VILAN 504 | +56% |
| 10724 | AAA | TEEE 802 11ax (160MHz, MCST, 90pc o) WLAN 218 | +96%
10746 | AAA | IEEE 802 11ax (160MHz MES3. 50pc 6 VLAN 193 | £9.8%
10745 | AAA | IEEE 8021 1ax (160MHz, 1ACS3, B0PS 6 WLAN 311 _| +98%
10747 | AAA | IEEE 802 11ax (160MHz, MCS4, 80p0 6¢ WLAN 304 | $06%
10748 | AAA | IEEE 802 11ax (160MHz. MCS5, S0pc oc WLAN 93 | t06%
0740 | AAA | IEEE BOZ.11ax (160MHz, MCS5, 90pc G “WLAN 90 | +06%
10750 | AAA | IEEE 802 11ax (Y60MHZ, MCS7, S0pe G WLAN 579 | +06%
10751 AAA |EEE 802.11ax (160MHL MCS8, 90ps o) WLAN 4.82 +96%
10752 | AAA__|'|EEE 502 11ax (160MHz, MCS9, 90pc 60) WLAN B81 | 969
10783 | ARA | IEEE B0Z.11ax (160MHz, Wm} WLAN 900 | +96 %
10752 | AAA | IEEE B2 11ax (160MHz. MCS11, B0pC oo} WLAN 894 | +96% |
0755 | AAA | IEEE BOZ 11ax (160MHz, MGS0, 98pe 60 WLAN 864 | +96%
10756 | AAA | IEEE 802 11ax (160MHz, MCS1, 99pc dc WLAN 877 | +86%
10757 | ANA_| IEEE 802.11ax (160MHz. MCS2, 88pc dc WLAN 877 | +96%
10758 | AAA | IEEE 802 11ax (160MHz MCS3, G9pc de WLAN 69 | 196% |
10758 | AAA | I 17ax (160MHz MCS4, 98pc dc WLAN 58 | $96 %
10760 | AAA_ | IEEE £02.11ax (160MHz. MCSS, 99p0 de WLAN 49 | +96 %
10761 | AAA | IEEE B02.11ax (160MHz. MCS6 ac WLAN 58 | 296 %
10762 | AAA | IEEE BOZ.11ax (160MHz. MGCST, 99pc 06 WLAN 49 | 296% |
70763 | AAA | IEEE BO2 11ax (1E0MHz. MGS3, 9906 40) B8535 | 295 %
10764 | AAA” | IEEE B02.11ax (100MHz, MCS9, 98 ) WLAN 54| 06%
10765 | AAA | (EEE 802 11ax (160MHz, MCST0, 950¢ o] WLAN B.54 | 196 %
70765 | AAA V1ax (160MHz, MCS17, 98¢ oo) WLAN 851 | +96 %
10767 | AAC | 5G NR (CP-OFDM, 1 RB. 5 MHz, 16 kHz) 5G NR FR1 10D 790 | 496 %
10768 | AAC | 56 NR (CP-OFDM, 1 RB, 10 MHz, GPSK, 15 kHz) 5G NR FR1 TOD 01 | 296% |
10763 | AAC | 56 NR (CP-OFDM, 1 RB, 15 MHz, GPSK, 15 kHz) 5G NR FR1 TDD 01 | 398 % |
10770__| AAC | 5G NR (CP-OFDM, 1 w%f GPSK_15 kHzy FR1TDD 2 | 296% |
10771 | ARG | 50 NR (CP-OFDM, 1 RB, 26 MHz, QPSK. 15 kHz} 55 NR FR1 10D 02 | 296%
10772__| AAC | 5G NR (CP-OFDM, 1 RB, 30 MHz, GPSK_ 15 kHz, 56 NR FR1 10D 523 | 96 %
10773 | AAC | 5G NR (CP-OFOM, 1 RB, 40 MHZ, GPSK. 15 kHz, SGNRFRITDD | B.03 | +9.
10774 | AAC | 5G NR (CP-OFDM, 1 RS, 50 MHz, QPSK. 15 kiz 5G NR FR1 7DD 02 | 296%
10775 | ARB_| 5G NR (CP-OFOM, 50% RB, 5 MHE, GPSK, 15 5G NR FR1 101 31 | 296%
_1_0776 AAC §G NI 50% RB, 10 MKz, 1 5G NR FR1 TDD .30 2 9.6%
10777 | AAB | 5G NR (CP-OFOM, 50% RE. 15 MHz. QPSX, 15 %G NR FR1 TDO 30 | 296%
o7 T AA w»@{@mmmcm BENRFRITO0 | 834 | 208%
10779 | AAB | 5G NR (CP . 50% RB. 26 MHz_ QPSK, 15 kH2) %G NR FR1 TDD A2 | 206%
10780 | AAC | 5G NR (CP-OFDM, 50% RE. 30 15 KHz) WG NR FR1 TDO 38 | 2956% |
10781 | AAC ﬁ‘_(‘"’"‘m (CP-GFDM, 50% RB. 40 MHz. QFSK, 15 kHz) 50 NR FR1 TD0 38 | 2065%
10782 | AAC | 5G NR (CP-OFDM, 0% RB, 50 MHz, QPSK, 15 kHz SGNRFRITDO | 843 | 298% |
10783 | AAC | 5G NR {CP-OFDM, 15?5%.5».11093&. 15 KMz 5G NR FR1100 831 | 206%
10784 | AAC | 5G NR (CP-OFDM, 100% RS, 10 MHz. GFSK, 15 5G NR FR17TD0 B2 | :+68%
10785 | AAC wr&"ﬁﬁ-‘ﬁi—1mn& 75 MHz. GPSK, 15 5G NR FR1 100 40 [ £06% |
10786 | AAC | 5G NR (CP-OFDM, 100% BB, 20 MHz. OPSK, 1 G MR FR1 TDO 35 | £06%
10787 | AAG NR {CP-OFDM, 100% RB, 24 MHz, QPSK, 15 KHz NRFR1 10D 44 | *BE%
(10788 | AAC | 56 NR (CP-OF DM, 100% RB. 30 Mz, GPSK, 15 5G 1R FR1 TOD 339 | +0¢
10 AAC | G NR (CP-OFDM., 100% RB, 40 MHz_ OPSK, 15 kHz; SGNRFRITOD | 837 | t96%
10790 | AAC | '5G NR (CP-OFDM. 100% RB. 50 MHz. QPSK, 15 kiHz) 5G NRFR1 TDO 839 | +56%
10797 | AAC | 5G NR (CP-OFDM, 1 BB, 5 MHz, QPSI. 30 kMz 5G NR FR1 TO0 783 | +96% |
10792 | AAC | 5G NR (CP-OFDM, 1 BB, 10 Mrz. QPSK, 30 kH 5G NR ER1 10O 792 | +96% |
10793 | AAC | 5G NR (CP-OFDM, 1 RB, 15 Mz QPSK, 3 kHz 5G NR FR1 TOD 795 | £96 %
10794__| AAC_| 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSX, 30 kH 5G NR FR1 10D 782 | 065
10795 | AAC | 5G NR (CP-OFDM, 1 RB. 25 Mbiz, GPSK, 30 kH 5G NR FR1 10D 784 | +96 %
(10796 | AAC_| 5G NR (CP-OFDM, 1 RB. 30 Mz, QPSK, 30 KH 5G NR FR1 10D 782 | +96 %
10797 | AAC_| 5G NR (CP-OFDM, 1 RB. 40 Mz, GPSK, 30 KHZ 5G NR FR1 TDD 801 | +96%
10788 | AAC | 5G NR (CP-OFDM, 1 RB, 50 MHz, QPSK. 30 kHz 5G NR FR1 10D 7.80 | +98%
(30783 | AAC_| 50 NR (CP-OF DM, 1 RB. 80 MHz, QPSK. 30 kHz SGNRFRIIDD | 703 | 466%
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10801 | AAC NR [CP-OFOM, 1 R8, 80 NHz, GPSK, 30 kHZ) 5G NR FR1 TDO 703 | £86%
10802 | AAC | 5G NR (CP-OFDM, 1 K8, 80 MHz, GPSK, 30 ki) &G NR FR1 TD0 787 | =86%

1 AAC_| 5G NR (CP-OFDM, 1 KB, 100 MHZ, GPSK, 30 kHz 5G N FR1 TD0 783 | =06% |
10805 | AAC | 5G NR (CP-OFDIM, 50% RB, 10 MHz, QPSK, 30 kHz SGNRFRITDD | 834 | 206% |

10806 | AAC | oG NR (CP-OFDM, 50% RB. 15 MHz, QPSK. 30 kHz SGNRTRITDD | B37 | 206% |

10608 | AAC_ | 5G ﬁ‘amaﬁ‘“'. 50% RB. 30 MHz, OPSK, 30 kHz SG NR FR1TDO 134 | £96%

10810 | AAC %@%ﬁﬁm.m—mwmwmum 5G NR FR1 10D 334 | 206 % |
10812 | AAC | %G NR (CP-OFDM, 50% RB, 60 MHz, QPSK, 30 5G NR FR1 T00 135 | 266 %
10817 | AAC |56 NR (CP-OFDM, 100% RB, & MHz. QPSK, 30 KHZ G NR ¥R TDO 35 | $96%
10818 | AAC | 5G NR (CP-OF DM. 100% RE, 10 MHz. QPSK, 30 5G NR FR1 100 U | 200%
10815 | AAC | SG NR (CP-OFDM, 100% RB, 15 MHz QPSK, 30 kHz) s o FR1 TOD 33 | £06% |

(10820 | AAC | 5G NR (CP-OFDM, 100% RB, 20 MHZ QPSK, 30 kiiz) 5G NR FR1 100 130 | +9.6%
10821 | AAC | 5G NR (CP-OFDM., 100% RB, 25 MHz QPSK, 30 kHz "5G NR FR1 T0D 4 +0.6%

10822 | AAG_| 5G NR (CP-OFDWM., 100% HB. 30 MHZ OPSK, 30 R1700 A1 | +06%

10623 | AAC | 6G NR (CP-OFOM, 100% RB. 40 MHz QPSK, 30 krlz) SGNRFRITOD | 836 | +96%
10624 | AAC | 5G NR (CP-OFDM. 1009% RB. 50 MHz. QPSK, 30 kHz 5G NR FR1 10D 339 | +9.

(10825 | AAC | 5G NA (CP-OF DM, 100% RB. 60 MHz. QFSK, 30 SGNRFRITOD | 841 | 94
10627 | AAC | 5G NA (CP-OFDM. 100% RB. 80 MHz, QFSK, 30 kH. 5G NR FRY TDD 142 | 490"
10828 | AAC | 5G NR (GP-OF DM, 100% RB. 80 M!!'W. 30 5G 1700 143 | 106 %
10828 |AAC | 5G N (CP-OFDM. 100% RB, 100 MHz, OPSK, 30 hHiz) 5G WR FR1 TOD 40 | +06%
10830 | 'AAC | 5G NR(CP-OFDM. 1 RB. 10 MHz. QPSX, 60 Kz 5G NR FR1 TDD 763 | +06%
10837 | AAC | 5G NR (CP-OFDM. 1 RB, 15 MHz. QPSK, 60 kHz 5G NR FRI TDD 773 | 286

| 10832 [AAC | 5G NR (CP-OFDM. 1 RB, 20 MHZ QPSK, 60 ki z SGNRFRITDOD | 774 | +96%
10633 | AAG scungﬁf—_.ma.zsmmwm SGNRFRITOD | 7.70 | 96 %

10834 | AAC 3 NR (CP-OFDM, 1 RE. 30 MHz. OPSK, 60 SGNRFRITOD | 7.75 | +96 % |
10835 | AAG | 5G NR (CP-OFDM, 1 RB. 40 QPSK, B0 kHz SGNRFRITOD | 770 | $96% |
10038 | AAG | 5G Nit (CP-DFDM, 1 RB. 50 MHz. QPSK, 60 kH2! 5G NR FR1 TOD 766 | +96%
10837 | AAC | 5G NR (CP-OFDM, 1 RE. 60 Mz, QPSK, 60 kHz) 5G NR FR1 10D [68_| +96% |
10833 | AAC | 5G NR (CP-OFDM. 1 RB, 80 MHz, QPEK, 60 kHz) 5G NR FR1 10D 770 | +96 %
10840 | AAC | 5G NR (CP-OFDM. 1 RB, 50 MHz, QPSK, 60 kHz) SGNRFRITDD | 767 | 96 %

0841 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MRz QPSK, 60 kiHz) 5@ NR FR1 7DD 771 | $96% |

| 10843 [ AAC | 5G NR (CP-OFOM, 50% RS, 15 MHz, GPSK, 60 AHz). 5G NR FR1 10D 48 | 466% |

0844 | AAC_| SGNR  50% 1B, 20 MMz, QPSK, 60 kHz) 5G NR FR1 10D 34 | 296%
10648 | AAC | 5G NR (CP-OFDM, 50% RB, 30 MHz. %(i@z) 5G NR FR1 TDD 41 | 296%

[ 1085¢ | AAC_| G NR (CP-OFDM, 100% R, 10 MHz, 80 kHz} 5G NR FR1 TDD 34 | 296% |
10855 | AAC NR (CP-OFDM, 100% RE, 16 MHz, GPSK, 60 kHz) %G NR FrR1 7DD 336 | 206%
10855 | AAC_ | 56 NR (CP-OFDM, wnﬁ“ﬁ‘u&mxwk&g 5G NR FRi 10D B37 | 29.6%
10857 | AAC | 5G NR (CP-OFOM, 100% RB, 25 MHz, GPSK, 60 kiz) SG NR FR1TDD B.35 | =9,
10858 |"AAC | 5G NR (CP-OFOM, 100% KB, 30 MHz, GOSK. 60 §G NR FR1 7DD 36 | 296%

10859 | AAC | 5G NR (CE-OFOM, 100% RS, £0 MH2, GPSK, 60 5G NR FR1 7DD 34 | 206%

10860 | AAC | 5G NR (CE-OFOM, 100% RS, 50 MHz, GPSK. 80 5G NR FR1 TDD X £90%
10861 | AAC | 5G NR (CP-OFOM, 100% RS, 60 MHz, GOSK, 60 & 5G NR FR1 TDD 40 | 266%

10863 | AAC seug_mﬁ’“‘_. 100% RB, 80 MHz, 50 i 5G NR FR1 T1 4 968 %
1 ANC_| BG NR (CP-OFDM, 100% BB, 90 MHz, §0 u 5G NR FR1 TDO 137 | $0.6%

10865 | AAC | 6G NR (GP-OF DM, 100% RB, 100 Wz, GPSK, 50 NAZ) 5G NR FR1TDD 41 | z96%

10866 | AAC | 8G N“"L“"‘R {DFT-5-OFOM, 1 RB, 100 mﬁ.@, 30 kHz) 5G NR FR1 100 88 | c96%
10868 | AAC NR {GFT-£-OFOM, 1 100 MHz, QPSK_ 30 KiHz) £G NR FR1 TDO B0 | £06%
10868 | AAD | 5G NR (DFT-5-OFOM, 1 RB, 100 MHz, QPSK, 120 kiz) 85 NR FR2 100 75 | =86 %
10870 | AAD | 5G NR {DFT-=-OFOM, 100% RB, 100 MHz, OPSK. 120 kHZ 5G NR FR2 TDO 85 | +96%
10671 | AAD | 5G NR{DFT |1 RS, 100 MHz, 1 . 120 5G NA FR2 100 .75 | £9.6 %

| 10872 | AAD | BG NR {DFT-5-OF DM, 100% RS, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 T00 152 | £9.6%

10673 | AAD | 5G NR (DFT-5-OFOM, 1 RS, 100 MHz, GAGAM, 120 Kz SGNRFR2TD0 | 661 | +96%
10874 | AAD | 5G NR (DFT--OF DM, 100% RB, 100 MHz, 640AM, 120 kHz) 4G NR FR2 T00 565 | +9.6 %
10875 | AAL NR (CP-OFDM. 1 RB. 100 MHz, GPSK, 120 kHz) SGNRFR2TDD | 778 | 869
10676 | AAL NR (CP-OFDM, 100% RB, 100 MHz, GPSK. 120 kHz) SGNRFRZTDD | 839 | $96%
10877 | AAD | 5G NR (CP-OFDM, 1 RE. 100 MHZ, 16QAM, 120 kHz) 5G NR FR2 TDD 795 | 496% |
10878 | AAD | SG NR (CP-OFDM. 100% RB, 100 MHz, 16QAM, 120 kHz) 5G NR FR2 10 4 £66 %

10879 | AAD | 5G NR (CP-OFDM, 1 RB_ 100 MHZ. E40AM, 120 kHz) 5G NR FR2 TOD 12 | +96% |

10830 | AAD | 5G NR (GP-OF DM, 100% RB. 100 MHz, G4QAM, 120 KFHZ) 5G NR FR2 10D 38 | +956%
10881 | AAD | 5G NR (DF T-8-OF DM, 1 RB. 50 Mz, QPSK, 120 ki) 5G NR FR2 TDD 75 | +96%

| 10882 | AAD | %G NR (DFT-5-OF DM, 100% RB, 50 Wiz, QPSK, 120 kHZ) SGNRFRZTDD | 596 | +9.6 %
10883 | AAD ~5-OFDM, 1 RB_ 50 Mz, 1 120 WHz) SGNRFRZTOD | 657 | +96%
0854 | AAD | 4G NR (DFT-5-OFDM, 100% RE. 50 MHz, 16QAM, 120 ki) SGNRFR2TDD | 653 | 496 %
10885 | AAD | 5G NR (DF T-5-OF DM, 1 RB. 50 Mz, GAGAM. 120 kHz) [ SGNRFRZTDD | 561 | 296 %
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0886 | AAD | 5G NR (DFT-5-OFDM. 100% RB, 50 MHz, BACAM, 120 kHz) S5GNRFRITOD | 6565 | +96 %
(70887 | AAD | 5G NR (CP-OFOM, 1 RB, 50 Mz, GPSK. 120 kiz) SGNRFRZTOD | 7.78 | +66%
10888 | AAD | 5G NR (  100% RB, 50 MHz, OPSK_ 120 kHiz) '5G NR FR2 10D 35 | +96%
10889 | AAD | 5G NR (CP-OFDM, 1 RB, 50 MHz, 16QAM. 120 kHz) 5G NR FrR2 T0D 02 | 296%
10860 | AAD | 50 NR (CP-OFOM, 100% R, sw& TECAM, 120 kHz) 5G NR FR2 10D AD_| +96%
0891 | 'AAD | 5G NR CP«OFDM.!RB,SO%% 120 kHiz) 5G NR FR2 TDD 513 | 286 %
10892 | AAD | 56 MR (CP-OFDM, 100% R8, , GAGAM, 120 KHZ) 5G NR FR2 100 41| +96%
10857 | ARA | 5G NR (DFT-5.0FDM, 1 RB, 5 MHZ, GPSK, 30 kHz) 5G NR FR1 TOD 66| 496 %
10898 | AAA | 5G MR (DFT-5-OF DM, 1 RB, 30 M2, QPSK. 30 KHz 5G NR FR1 10D 87 | 4688%
10803 | ANA | 5G NR (DFT- . 1 RB, 15 Mriz, OPSK, 30 kHz, 1700 &7 | 296%
10800 | AAA N -5-OF DM, 1 RB, 20 MHz, OPSK, 30 kHz 5G NR FR1 10D 66| t96%
10801 | AAA | 5G NR (DFT-8-OFDAM, 1 RB. 25 MHz, OPSK, 30 kHz 50 NR FR1 10D 68 | 06%
10902 | AAA_| 5G NR (DF 1-5-OF DM, 1 RB. 30 MHz, OPSK, 30 kH 5GNR FR1 TOD 68 | $96%
10903 | AAA ~5-OFDM, 1 RB, 40 Mz, OPSK, 40 kHz, 5G NR FR1 10D 68| 2956%
10804 | AAA | 5G NR (DFT-8-OFDM. 1 RE, 50 Mz, QPSK, 30 kHz 5G NR FRT 10D 68 | £96%
10505 | AAA | 5G NR (DFT-8-OFDM, 1 RB. 60 MHz, QPSK, 30 kHz S5GNRFRITOD | 568 | +96 %
10905 | AAA | 5G NR (DFT-a-OFDM, | RE. 80 MHz, QPSK, 30 kHz SGNRFRITOD | 588 | +96%
10807 | ARA | 5G NR (DFT-5-0FDM, 50% RS, 6 Wiz, QPSK, 30 kHz) S5GNRFR1IDD | 576 | 496 %
10908 | AAA_| SGNR ms!la.om" 0% RB, 10 MHz, QPSK, 30 kHz) §G NR FR1 10D 93 | 166%
10809 | AAA | 5G NR (DF 1-5-OF DM, 50% RB, 15 MHz. OPSK, 30 kz) 5G NR FR1 TOD 96 | 296 %
10810 | AMA_ | 5G NR FDM, 503 RS, 20 hiHz. OFSK, 30 kHz) SGNRFRIIDD | 583 | +96%
10911 | AAA | 5G NR (DF T-5-OF DM, 50% RS, 25 MHz. QPSK, 30 & SGNRFRIJIDD | 593 | 496%
10812 | ARA NR (DFT-8-0F DM, 50% RS, 30 MHz. 30 W 5G NR FR1 100 584 | +06%
10813 | AAA | 5G NR (DF T--OF DM, 50% RS, 40 MRz, .30 K SGNRFRIIOD | 584 | £96%
10874 | AAA | 50 NR (DFT-s-OFDM, 50% RB, 50 MRz QFSK, 30 5G NR FR1 TDD B85 | 196%
10915 | AAA | 5G NR (DFT-5-OFOM, 50% RB. 60 MHz, QPSK, 30 5G NR FR1 10D B3 | 296%
10976 | ARA | 5G NR (DFT-5.0F DM, 50% RB, 60 MHZ QPSK, 30 5G NR FR1 10D 587_| 296%
10817 | AAA | G N@W. 50% RE. 100 MHz, OPSK_ 30 kHz) 56 NR FR1 100 84| +96%
10818 __| AAN | 5G NR (DFT-5-OFDM, 100% RB, 5 MHz, OPSK, 30 kz) 5G NR FR1 10D 86 | +96%
10618 | ABA_| 6G NI ~5-OF DM, 100% RB, 10 MHz, GPSK, 30 5G NR FR1TDD .86 | 20.6%
10820 | AAA %’ﬁﬁ‘%ﬁmﬁu 100% RB, 15 MHz, GPSK. 30 kHz, 5G NR FR11DD 87 | 206 %
10941 | AAA | 5G NR (DF T-5-OFDM :.:mms::%; ga@%& 30 5G NR FR1 TDD B4 | 198%
10822 | AAA | 5G NR (DFT-5-OFDM, 100% RB, 25 MHz, GPSK, 30 & 5G NR FR1 YOO 82 | $+96% |
10825 | AAA | 5G NR (DET-5-OFOM, 100% RB, 30 MHz, GPSK, 30 kHz) G NR FR1 TDD B4 | 206% |
10924 | AAA | 5G NR (DFT 1 40 MHz, GPSK, 30 Wiz G NR FR1 TDD 584 | +068%
70025 | AAA | 5G NR (DFT-s-OFDM, 100% RB, 50 MHz. GPSK. 30 113) GGNRFRI1TDD | 605 | +06% |
10826 | AAA NR , 100% RB, 50 MHz, OPSK, 30 kiz) SG NR FR17DD 584 | 296% |
10827 | AAA | G NR (DF 1-5-OF O, 100% RB, 80 MHz, OPSK, 30 kHz) SGNRFRITDD | 504 | 20.6%
10828 | AAA | 5G NR (DF T-2-OFONM, 1 RB, 5 MHz. .15 kHz) 5GNR FR1 FDO 562 | 20.6%
10926 | AAA NR (DFT-5-OFOM, 1 RB, 10 MHz, GPSK, 15 kHz) SG NR FR1 FDO 52 | 2968 %
10930 | AAA | 56 NR (DFT-5-OFDM, 1 RB, 15 MHz, GPSK, 15 5G NA FR1 FOX 52 | 296%
0931 | AAA | 5G NR (DFT.%OFDM, 1 RB, 20 MHz, GPSK, 15 % 5G NR FR1 FOI 51 | +86%
108 AAA ssmmnl—m.lﬁ._mmﬁm SGNRFRIFDO | 551 | 20.6%
1 AAA | 5G NR (DFT-=OFDM, 1 RB, 30 MHz. QPSK, 15 G NR FR1 FDO 51 [ 206%
10934 | AAA | 5G NR(DFT 1B, 40 MHz, GPSK, 16 &1z) G NR FR1 FOD 51 | £9.6 % .
10035 | AAA | 5G NR (OFT-=-OFDM, 1 RB, 50 Mz, GPSK. 15 kHz) GG NRFRTFDD | 551 | 06% |
10936 | AAA | BG NR (DFT-5-OFOM, 50% RB, 5 MHz, GPSK. 16 kHz] 55 NP FR1 FDO 90 | +86%
10837 | AAA se; NR m RB, 10 MHz, QPSK, 15 K NR FR1 FDO 77| 29.6% |
10838 | AR NR {DFT-5-OFOM, 50% RB, 15 MHz, QPSK, 14 kHa| 5G NR FR1 FOO 500 | £06%
10835 | AAA {DFT-2-OF DM, 50% RB. 20 MHz. QPSK. 15 kHa SGNRFRIFOD | 5B2 | +9.6% |
10820 | AAA | 56 NR {DF T-5-OF DI, 50% RB, 25 MHz, QPSK, 15 hHz SCNRFRIFDD | 569 | +86% |
10841 | AAA | 56 NR (DFT-5-OFDM, 50% RB, 20 MHz, QPSK, 15 KHZ, 5G NR FR1 FOO 583 | £96%
| 10862 |AAA | 5G NR (DFT--GFOM, 50% RB, 40 MHz, QPSK. 15 KHz 5G NAR FR1 FDO 85 [ +56%
10943 | AAA | 5G NR( M, 50% RB, 50 MHz, QPSK, 16 kHz) 5G NR FR1FDO 95 | +06%
10964 | AAA | 5C NR (DFT-=-OF DI, 100% RB, 5 Mz, QPSK, 15 kHz) 5G NR PRI FO0 81 | +98%
10845 | AAA | 5G NR (DFT- , 100% RE, 10 Mz, OPSK, 15 kHz] SGNRFRITOD | 585 | +96%
10846 | AAA saﬁ"ﬁ"‘“—nmuAmnmsm PSR, 15 5G NR FR1 FOO B3 | +96 % |
10847 | AAA R (DF T-=-OF DM, 100% RB. 20 Mz, GPSK, 15 ki 5G NR FR1 FDO BT | +96%
10548 | AAA | 5G NR (DFT-s-OFDM, 100% RB, 25 Mz QPSX, 15 kHz 5G NR FRI FOD 94 | +96%
10545 | AAA_| 5G NR (DFT-5-OFDM, 100% RB, 30 MHz. QPSK, 15 5G NR FR1 FOD 87 | +965
10650 | AAA | 5G NR (DFT-5-0FOM, 100% RB. 40 MHz. QPSK, 15 5G NR FR1 FOD 594 | +96%
10857 | AAA | 5G NR (DFT-5-OFOM, 100% RB. 50 MHz. QPSK, 15 kHz) 5G NR FR1 FOD 92 | t06%
10952 AAA | BG NR DL (CP-OFDM, TM 3.1, 5 MH2, 64-QAM, 15 kMz) 5G NR FR? FOD .25 +96%
10853 | AAA | 5G NR DL (CP-OFOM, TM 4.1, 10 MHz, B3:0AM, 15 kHz) 5G NR FR1 70D 315 | 956 %
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(10954 | AAA | 5G MR DL (CP-OFDM, T 3.1, 15 MHZ 64-0AM, 15 kRz) 5G NR FR1 FOD 825 | 206 %
10955 | AAA | 5G NR DL (GP-OFDM, T™ 3.1, 20 MHz. 63-QAM. 15 kHz) &G NR FR1 FDD 42 | +96%
10956 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, B4-QAM, 30 %H7) 5G NR FR1 FOD 14 | +96%
10857 | AAA | 5G NR DL (CP-OF DM, TM 3.1, 10 MHz, 84-00M. 30 kH7) 5G NR FR1 FDD B31 | 296%
10958 | AAA | 5G NR DL (CP-OFDM. TM 3.1, 15 MHz. 64-QAM. 30 kHz) 5G NR FR1 FDD B61 | 206%
10968 | AAA | 5G NR DL (CP-OFDM. TM 4.1, 20 MHz. 64-OAM. 30 kHz) 5G NR FR1 FOD B33 | 2068%
10860 | AAA™ | 5G NR DL (CP-OFDWM, TM 3.1, & MHz, 54-QAM, 15 kHZ) SGNRFR1TDD | 632 | 486%
10861 | AAA_ | 5G NR DL (CP-OFDM, TM 3.1, 10 MHZ. 64-QAM. 15 kHaz) 5G NR FR1 10D 36 | 296 %
10962 | AAA | 5G NR DL (CP-OFDM, TM 3.1. 15 MHz, B4-QAM, 15 kHz) §G NR FR1 TDD 940 | 40.6%
10963 | MAA | 5G NR DL (CP-OFDM. TM 3.1, 20 Mz, 64-0AM. 16 kHz) 5G NR FR1 10D 955 | 206%
10358 | AMA | 5G NR DL (CP-OFDM, TM 3.1, 5 MHz, B3-0AM, 30 kHz) | SGNR FR171DD 920 | 295%
10365 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 10 MHz. 64-QAM. 30 kRz} 5G NR FR1 100 937 | *06%
10966 | AAA | 5G NR DL (CP-OFDM, TM 3.1, 15 MHz. 64-QAM. 30 kHz) 5G NR FR1 TDD 955 | 296%
10967 | AAA | 5G NR DL (CP-OFDM, TM 3.1. 20 MHz. 64-GAM. 30 kRz) SG NR FR1 10D 042 | 296%
108968 | AAA | 5GNR DL (CP-OFDM, TM 3.1. 100 MHz, 64-GAM, 30 KHZ) 5G NR FR1 TDD 049 | 298%

* Unoartainty is determined using the max. Sevation fom finees f applyng rectangular dstnbuton and Is sxpressed 10¢ the square of the
Sold value.,
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Accredited by the Swass Aocreditation Service (SAS)
The Swiss Accroditation Service Is one of the signatories to the EA
Multilateral Agroement for the recognition of calibration cartificates

Client

Ovjec

Cadbration procedura(s)

Caibration date

HCTCO, LTD.
Calibration Laboratory of S Schweizerischer Kalibrierdionst
Schmid & Partner C Service sulsse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibeation Service

Accreditation No.: SCS 0108

This catbration certificate documents the traceability to naonal standards, which realize the physi

units of {S)
The measurements and the uncenaintas with coafidence peobabiity are given on the folowing pages and are part of the certificate.

All cafbrations have been conducted in the closad y facility: er Tt temp (22 £ 3)°C and humidity < 705

Calibration Equipment used (MATE ctical for callbeation)

Primary Siandards D# Cal Date (Cortificate No.) Schaguled Calibration

Pawer meter NRP SN: 104778 01-Apr-20 (No. 217-03100VD3101) Apr21

Pawar sansor NRP-Z91 SN: 103244 01-Apr-20 {No. 217-03100) Apr-21

Pawor sensor NRP-Z#1 SN: 103245 01-Apr-20 (No. 217-03101) Apr21

Roforence 20 o8 Attenuator SN: BHEIB4 (20%) 31-Muar-20 (No, 21703108) Ape-21

Typa-N mesmatch combinaton SN: 310082 / 06327 31-Mar-20 (No, 21703104) Apr-21

Roference Probe EX30DV4 SN: 7349 20-Jun-20 (No., EX3-7349_Jun20) Jun-21

DAE4 SN: 801 27-Dec-18 (No. DAE4-80T_Dec19) Dec-20

Secondary Standards D#¥ Chieck Date (in houss) Scheduled Chack

Pawer meler E44198 SN: GBINS12475 30-0ct-14 (in house check Feb-18) In house check: Oct-20

Pawer sersor HP 8481A SN: US37292783 07-0ct-15 (in house check Oct-18) In housa chack: Oct-20

Pawer sersor MP 84814 SN MY 41082317 07-0¢01-15 {in house check Oct-18) In house check: Oct-20

RF generator RES SMT-06 SN 100972 15-Jun-15 (in house check Oce-18) In housa chack: Oct-20

Netwark Analyzar Aghant ES3584 | SN. USA1080477 31-Mar-14 (in house check Oct-19) In house check: Oct-20
Name Functian Signature

Appraved by:

Issued: August 31, 2020

This calibeation certificate shall not be reproducad axcapt i full without written appraval of the laboratory,
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FCC ID: ACI9TGWL20A

Report No: HCT-SR-2011-FI005

Ay

Calibration Laboratory of AN S  Schweaaerischor Kallbrierdienst

Schmid & Partner % C  Service suisse détalonnage
Engineering AG g Servizlo svizzero di tarsturs

Zeughausstrasse 43, 8004 Zurich, Switzerland SN S swiss Calibration Service

Accredited by the Swise Accreditaion Secvice (SAS)

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA

Multiiateral Ag: for the ition of callbration certificates.
Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

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

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

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

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

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

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

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

SAR measured: SAR measured at the stated antenna input power,

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

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

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

Cartificate No: D2450V2-1048_Aug20
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Measurement Conditions

DASY system configuration. as far as not ghven on page 1.

DASY Version DASYS V52104

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mhoim

Measured Head TSL parameters (220+02)°C 389+6% 1.84 mha/m + 6 %

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

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

SAR measured 250 mW input power 13.0 Wikg

SAR for nominal Head TSL parameters normakized to 1W 51.4 Wikg £17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condltion

SAR measured 250 mW input pawer 6.06 Wikg

SAR for nominal Head TSL parameters normalized to 1W 241 Wikg £ 16.5 % (k=2)
Certificate No: D2450V2-1049_Aug20 Page 3of 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4350+85|0

Return Loss -214dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.181 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line s directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipotes, small end caps
are added 1o the dipole arms in order to Improve matching when loaded sccording 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 (o the Standard.

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

Additional EUT Data

Manufactured by ] SPEAG ]
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DASYS Validation Report for Head TSL
Date: 26.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1049
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o = 1.84 S/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011)
DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2450 MHz; Calibrated: 29,06.2020
= Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 27.12.2019
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

» DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

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

Reference Value = 115.7 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.06 W/kg

Smallest distance from peaks to all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 51.3%

Maximum value of SAR (measured) = 21.4 Wrkg

dB

-4.40
-8.80
-13.20
-17.60

-22.00

0dB=21.4 Wkg=13.30 dBW/kg

Certificate No: D2450V2-1049_Aug20 Paga5of 7
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Impedance Measurement Plot for Head TSL
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Appendix: Transfer Calibration at Four Validation Locations on SAM Head'

Evaluation Condition
| Phantom [ SAM Head Phantom For usage with cSAR3DV2-RIL
SAR result with SAM Head (Top = C0)
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR for nominai Head TSL parameters

normadized to 1W

54.8 Wikg £17.5 % (k=2)

SAR averaged over 10 em” (10 g) of Hoad TSL

condition

SAR for nominal Head TSL parameters

normalized to 1W

25.6 Wikg £ 16.9 % (k=2)

SAR result with SAM Head (Mouth = F90)

SAR averaged over 1 cm® (1 g) of Head TSL

Condition

SAR for nominal Mead TSL parameters

normalized to 1W

55.9 Wikg £17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to 1W 26.9 Wikg £ 16.9 % (k=2)
SAR result with SAM Head (Neck = H0)

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

SAR for nominal Head TSL parameters normalized to 1W 52.6 Wikg £ 17.5 % (k=2)

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

SAR for nominal Head TSL parameters normalized to W 245 Wikg £ 16.9 % (k=2)
SAR result with SAM Head (Ear = D90)

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

SAR for nominal Head TSL parameters normalized to 1W 33.7 Wikg £17.5 % (k=2)

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

condition

SAR for nominal Head TSL parameters

normalized to 1W

17.1 Wikg £ 16.9 % (k=2)

! Additionat ASSRIEMANS oulside fe current scope of SCS 0108
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FCC ID: ACI9TGWL20A

Report No: HCT-SR-2011-FI005

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradited by tha Swiss Accredilation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

for the

Calitration proceduns{s)

Calbration oele

This calitiration cedificate documents the Y
The measurements and the uncartainties with conlidence probabiity ara gven on the following pages and are part of the certificase
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Calioration Equipment used {MATE oritical far calibration)

, which realtzs the piy

| units of v

wts (SI),

All calibeations have been conducted In the cosed laboratory facdity: environment lemoeraturs (22 « 3)°C and humidity < 70%.

Primary Stand: iD# Cal Date (Cortiti No.) Scheduled Callbration

Powesr metar NAP SN: 104778 O1-Apr-20 (No, 21 7-03100/03101) Ape-2t

Powar sensor NRP-281 SN 103244 01-Ape-20 (No, 217-03100) Ape2t

Power senscoe NRP-Z91 8N: 106245 01-Ape-20 {No. 217-03101) Apc-21

Relecence 20 dB Attanuaton SN: BHE264 (20k) 31-Maar-20 (No. 217-03106) Apr-21

Type-N mismaich combination SN: 310862 [ 06327 J1-Mar-20 (No. 21703104) Apr-21

Retarence Prabe EXADVA SN: 3503 31-Dec19 (No. EX3-3503 Dectd) Dec-20

DAES SN 601 27-Dec-18 (No. DAE4-601_Dec1®) Osc20

Secondary Standarts 1D # Check Date {In housa) Scheduted Check

Fowar matar E44168 SN: GBIBS12475 F0-0¢t-14 (In house chack Fab-19) In house check: Oct-20

Powar sensor HP BaB1A SN: US37292783 07406115 {In housa chack Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41082317 07-0ct-15 {in house chack Oc-18) Inhouse check: Oct-20

RF genarator AAS SMT-08 SN: 100872 15-Jun-15 (in house check Oct-18) In house checkc Oct-20

Natwork Analyzor Aglent ES358A | SN: US41080477 J1-Mar-14 (in houss check Oot18) In house chedk: Oct-20
Narne Fundtion Signature

Callbrated by \ston Kostmtt  Laboralery Technician

Approved by: Xalja Foxovic Tachrecal Managar

s

Issued: Augast 31, 2000

This callbeation canFcate shall nol be reproducad axcept I full without writien approval of the laboratary
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Calibration Laboratory of S, §  Schweizerischer Kafibrierdienst

Schmid & Partner " G Service auisse d'étslonnage
Engineering AG z 3 Servizic svizzero di taratura

Zeughsusstrasse 43, 6004 Zurich, Switzedand % 4/:;.\\-\\"‘3 S Swiss Calibration Service

Accradited by the Swiss Accredeation Sarvics (SAS) Accreditation No.: SCS 0108

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

Multitatersl Ag for the recognition of calibration certificatos

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured at the stated antenna input power.
SAR nomalized: 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%.

Certificato No: D5GHzV2-1253._Aug20 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1

DASY Version DASYS V52104

Extrapolation Advanced Extrapolation

Phantom Modular Fiat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 10.0 mm, dz = 10.0 mm Graded Ratio = 1.4 (Z direction}
5250 MHz = 1 MHz

Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Tempoerature Permittivity Conductivity
Nominal Head TSL parameters 220'C 359 471 mho/m
Measured Head TSL parameters (220+02)*C ME+8% 448 mho/m =6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.04 Wikg
SAH for nominal Head TSL parameters normalized to 1W 79.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 231 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 22.8 Wikg + 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mhoim
Measured Head TSL parameters (220=:02)"C 342:6% 4.83 mho/m + 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.31 Wiy

SAR for nominal Head TSL parameters

normalized to 1W

82.2 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.38 Wikg
SAR for pominal Head TSL. parameters normalized to 1W 23.5 Wikg = 19.5 % (k=2)
Cartificate No: D5GHzV2-1253_Aug20 Page 3ci8
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Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220"C 354 5.22 mhoim

Measured Head TSL parameters {(220=02)°C 340+6% 4.88 mho/m + 6 %

Head TSL temperature change during tes! <05°C - —_
SAR result with Head TSL at 5750 MHz

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

SAA measured 100 mW input power B.04 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.6 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.30 Wikg

SAR for nomanal Head TSL parameters normalized 1o 1W 22.7 Wikg = 19.5 % (k=2)
Certilicate No; DEGHzV2:1253_Aug20 Page 4 of &
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed paint S020-4412
Retumn Loss -271dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to feed point 520Q+18Q
Retumn Loss «31.86dB
Antenna Parameters with Head TSL at 5750 MHz
Impedancs, transformed 1o fead point 5580+23jQ
Retumn Loss -246d8
General Antenna Parameters and Design
[ Electrical Delay (one direction) T 1.186 ns ]

After jong term use with 100W radiated powes, only a slight warming of the dipole near the faedpoint can be measured,

The dipole 1s made of standard semingid coaxial cable. The center conductor of the feading line is directly connected 1o the
second am of the dipole. The antenna is thetefore shornt-circunted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 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 ength is still

according to the Standard,
No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feadpoint may be damaged.
Additional EUT Data
| Manufactured by SPEAG |

Cartificate No: DSGHzV2-1253_Aug20

PageS5ot8

F-TP22-03 (Rev.00)

98 /101

HCT CO.,LTD.



|
ha FCC ID: ACI9TGWL20A Report No: HCT-SR-2011-FI005

HCTCO,LTD.

DASYS5 Validation Report for Head TSL

Date: 31.08.2020
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency; 5600 MHz, Frequency: 5750 MHz
Medium parameters used; f = 5250 MHz; 6 = 4,48 S/m; ¢, = 34.6; p = 1000 kg/m’ .

Medium parameters used: f = 5600 MHz; ¢ = 4.83 S/m; &, = 34.2; p = 1000 kg/m* ,

Medium parameters used: f = 5750 MHz; ¢ = 4.98 S/m; & = 34.0; p = 1000 kg/m’

Phantom section: Flut Section

Measurement Stundard: DASYS (IEEEAEC/ANSI C63,19-2011)

DASY52 Configuration:

»  Probe: EX3DV4 - SN3503; ConvF(5.5, 3.5, 5.5) @ 5250 MHz,
ConvF(5.1, 5.1, 5.1) @ 5600 MHz, ConvF(5.08, 5.08, 5.08) @ 5750 MHz: Calibrated: 31.12.2019

+ Sensor-Surface; L.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 27.12.2019

*  Phantom: Flat Phuntom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001
*  DASYS252.104(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.63 V/im: Power Drift =-0.07 dB

Peak SAR (extrapolated) = 27.8 Wikg

SAR(1 g) = 8.04 W/kg: SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 69.8%

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan, dist=1.4mm
(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 77.49 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 31.3 Wikg

SAR(1 g) = 8.31 Wikg; SAR(10 g) = 2.38 W/kg

Smallest distance from peaks 10 all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 66.9%

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan, dist=1.4mm
(8x8x7)Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 75.13 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 31.8 Wikg

SAR(I g) = 8.04 W/kg; SAR(10 g) = 2.30 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Rutio of SAR at M2 to SAR at M1 =65.3%

Maximum value of SAR (measured) = 19.4 Wikg

Certficato No: DSGHzV2-1253_Aug20 Page8of8
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-6.00

-12.00

-18.00

-24.00

-30.00

0dB = 19.7 Wrkg = 12,94 dBW/kg
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Impedance Measurement Plot for Head TSL
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