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1. Test Regulations

The tests were performed according to the following regulations:

Test Standard FCC 47 CFR §20.19 ANSI C63.19-2011

- KDB 285076 D01 HAC Guidance v05
Test Method - KDB 285076 D03 HAC FAQ vO01
- TCB workshop updates

F-TP22-03 (Rev.00) 4/96 HCT CO.,LTD.
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2. ATTESTATION OF TEST RESULT OF DEVICE UNDER TEST

Test Laboratory

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: SAMSUNG Electronics Co., Ltd.

Model Name SM-A315G/DSL

Additional Model Name | SM-A315G/L

EUT Type: Mobile Phone
Application Type: Certification

2.1 Test Methodology

The Tests document in this report were performed in accordance with ANSI C63.19-2011 method of
Measurement of Compatibility between Wireless Communication Devices and Hearing Aids, FCC published
KDB 285076 D01 HAC Guidance v05, FCC Published KDB285076 D03 HAC FAQ v01 and TCB Workshop

updates .

F-TP22-03 (Rev.00) 5/96 HCT CO.,LTD.
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3. DEVICE UNDER TEST DESCRIPTION

3.1 DUT specification

Device Wireless specification overview

Band & Mode

Operating Mode

Tx Frequency

GSM850 Voice / Data 824.2 Mz ~ 848.8 M
GSM1900 Voice / Data 1850.2 Mz ~ 1 909.8 M
WCDMA 850 Voice / Data 826.4 Mz ~ 846.6 Mz
WCDMA 1700 Voice / Data 1712.4 Mz ~ 1 752.6 Mz
WCDMA 1900 Voice / Data 1852.4 Mz ~1907.6 Mz
LTE Band 2 (PCS) Voice / Data 1850.7 Mz ~ 1 909.3 MHz
LTE Band 4 (AWS) Voice / Data 1710.7 Mz ~1754.3 Mz
LTE Band 5 (Cell) Voice / Data 824.7 Wiz ~ 848.3 Iz
LTE Band 12 Voice / Data 699.7 Mz ~715.3 Wiz
LTE Band 13 Voice / Data 779.5 Wiz ~784.5 Mz
LTE Band 17 Voice / Data 706.5 Mz ~713.5 M
LTE TDD Band 41 Voice / Data 2498.5 Mz ~2687.5 Mz
LTE Band 66 (AWS) Voice / Data 1710.7 Mz ~1779.3 W
U-NII-1 Voice / Data 5180 Mz ~5 240 M
U-NII-2A Voice / Data 5260 Mz ~5 320 Mz
U-NII-2C Voice / Data 5500 Mz ~5720 M
U-NII-3 Voice / Data 5745 Wz ~5 825 Miz
2.4 Gz WLAN Voice / Data 2412 Wiz ~2 472 Wiz
Bluetooth / LE 5.0 Data 2402 NMHz ~2 480 M
Overall (Length x Width): 158.5 mm x 72 mm
Device Dimension Overall Diagonal: 168 mm
Display Diagonal: 160 mm
. Standard (Li-ion Polymer Batter

Battery Information Battery Mc()del Namey: EB—BA315y,g\BY (Samsung SDI)
HW version REVO0.1
SW version A315G.001
Device Serial Numbers | GSM850, GSM 1900 TA20935M

LTE TDD Band 41 TAMO399H

F-TP22-03 (Rev.00)
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4. HAC MEASUREMENT SET-UP

These measurements are performed using the DASY5 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 IV computer, near-field

probe, probe alignment sensor. The robot is a six-axis industrial robot performing precise movements.

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 consists of the HP Pentium

IV 3.0 GHz computer with Windows XP system and HAC Measurement Software 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.
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Figure 1. HAC Test Measurement Set-up

The DAE4 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.

Report No: HCT-SR-2002-FC006-R1
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5. SYSTEM SPECIFICATIONS

5.1 Probe
E-Field Probe Description

Construction One dipole parallel, two dipoles normal to probe axis

Built-in shielding against static charges

Calibration In air from 100 Mz to 3.0 GHz (absolute accuracy + 6.0 %, k =
2)

Frequency 100 Miz to > 6 GHz; Linearity: + 0.2 dB (100 Miz to 3 GHz)

Directivity + 0.2 dB in air (rotation around probe axis)
+ 0.4 dB in air (rotation normal to probe axis)
Dynamic 2 V/m to > 1000 V/m
Range (M3 or better device readings fall well below diode compression
point) [ E-Field Probe ]
Linearity + 0.2dB

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)

Distance from probe tip to dipole centers: 1.5 mm

F-TP22-03 (Rev.00) 8/96 HCT CO.,LTD.
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5.2 Phantom & Device Holder

Figure 2. HAC Phantom & Device Holder

The Test Arch phantom should be positioned horizontally on a stable surface. Reference markings on the
Phantom allow the complete setup of all predefined phantom positions and measurement grids by manually
teaching three points in the robot.

The devices can be easily, accurately, and repeatable positioned according to the FCC specifications.

5.3 Robotic System Specifications

Specifications

POSITIONER: Staubli Unimation Corp. Robot Model: TX90 XLspeag
Repeatability: 0.02 mm
No. of axis: 6

Data Acquisition Electronic (DAE) System
Cell Controller

Processor: Core i7

Clock Speed: 3.0 GHz

Operating System: Windows 7

Data Card: DASY5 PC-Board

Data Converter

Features: Signal Amplifier, multiplexer, A/D converter, and control logic
Software: DASYS5 software

Connecting Lines: Optical downlink for data and status info.

Optical uplink for commands and clock
PC Interface Card

Function: 24 bit (64 Miz) DSP for real time processing

Link to DAE

16 bit A/D converter for surface detection system
serial link to robot

direct emergency stop output for robot

F-TP22-03 (Rev.00) 9/96 HCT CO.,LTD.
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6. HAC RF Emmissions Test Procedure

The following are step-by-step test procedures.

a)Confirm proper operation of the field probe, probe measurement system and other instrumentation and
the positioning system.

b)Position the WD in its intended test position.

c)Set the WD to transmit a fixed and repeatable combination of signal power and modulation characteristic
that is representative of the worst case (highest interference potential) encountered in normal use.
Transiently occurring start-up, changeover, or termination conditions, or other operations likely to occur
less than 1% of the time during normal operation, may be excluded from consideration.

d)The center sub-grid shall be centered on the T-Coil mode perpendicular measurement point or the
acoustic output, as appropriate. Locate the field probe at the initial test position in the 50 mm by 50 mm
grid, which is contained in the measurement plane, refer to illustrated in Figure 1. If the field alignment
method is used, align the probe for maximum field reception.

e)Record the reading at the output of the measurement system

f) Scan the entire 50 mm by 50 mm region in equally spaced increments and record the reading at each
measurement point. The distance between measurement points shall be sufficient to assure the
identification of the maximum reading.

g)ldentify the five contiguous sub-grids around the center sub-grid whose maximum reading is the lowest
of all available choices. This eliminates the three sub-grids with the maximum readings. Thus, the six
areas to be used to determine the WD’s highest emissions are identified.

h)Identify the maximum reading within the non-excluded sub-grids identified in step g).

i) Convert the highest field reading within identified in step h) to RF audio interference level, in V/m, by
taking the square root of the reading and then dividing it by the measurement system transfer function,
established in
5.5.1.1 Convert this result to dB(V/m) by taking the base-10 logarithm and multiplying
by 20. Indirect measurement method
Replacing step i), the RF audio interference level in dB (V/m) is obtained by adding the MIF (in dB) to the
maximum steady-state rms field-strength reading, in dB (V/m), from step h). Use this result to determine
the category rating

j) Compare this RF audio interference level with the categories in Clause 8 (ANSI C63.19) and record the
resulting WD category rating

k)For the T-Coil mode M-rating assessment, determine whether the chosen perpendicular measurement
point is contained in an included sub-grid of the first scan. If so, then a second scan is not necessary. The
first scan and resultant category rating may be used for the T-Coil mode M rating.

Otherwise, repeat step a) through step i), with the grid shifted so that it is centered on the
perpendicular measurement point. Record the WD category rating.

F-TP22-03 (Rev.00) 10/96 HCT CO.,LTD.
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Figure 3. WD reference and plane for RF emission measurements
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7. System Specifications

E-field measurements are performed using the DASY52 automated dosimetric assessment system. The
DASY52 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland.

The DASY52 HAC Extension consists of the following parts:
Test Arch Phantom

The specially designed Test Arch allows high precision positioning of both the device and any of the

validation dipoles.

EF3DV3 Isotropic E-Field Probe

Construction: One dipole parallel, two dipoles normal to probe axis
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material

Calibration: In air from 100 MHz to 3.0 GHz(absolute accuracy £6.0%, k=2)
ISO/IEC 17025 calibration service available.

Frequency: 40 MHz — >6 GHz (can be extended to < 20 MHz);
Linearity: £0.2 dB (100 MHz — 3 GHz)
Directivity: 1+ 0.2 dB in air (rotation around probe axis)

1+ 0.4 dB in air (rotation normal to probe axis)
Dynamic Range: 2 V/m to > 1000 V/m; Linearity: £ 0.2 dB

Dimensions: Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 1.5 mm
Sensor displacement to probe's calibration point: <0.7 mm

Application: General near-field measurements up to 6 GHz
HAC measurements up to 6 GHz

Field component measurements

Fast automatic scanning in phantoms

F-TP22-03 (Rev.00) 12 /96 HCT CO.,LTD.
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8. SYSTEM VALIDATION

The test setup was validated when first configured and verified periodically thereafter to ensure proper
function. The procedure provided in this section is a validation procedure using dipole antennas for which
the field levels were computed by numeric modeling.

Procedure:
Place a dipole antenna meeting the requirements given in ANSI C63.19 in the normally occupied by the WD.

The dipole antenna serves as a known source for an electrical and magnetic output. Position the E-field
probe so that the following occurs:

- The probes and their cables are parallel to the coaxial feed of the dipole antenna.

- The probe cables and the coaxial feed of the dipole antenna approach the measurement area from
opposite directions

- The center point of the probe element(s) is 15 mm from the closest surface of the dipole elements.

Scan the length of the dipole with the E-field probe and record the two maximum values found near the
dipole ends. Average the two readings and compare the reading to the expected value in the calibration
certificate or the expected value in this standard.

Setup diagram

Electric Fiel
Probe ]L 15 mm to top edge

1

Dipole
RF
Signal Generator RF
p—
AR i Dual Dlitoctional Clouplor
RF
Power Meter

F-TP22-03 (Rev.00) 13/96 HCT CO.,LTD.
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8.1 SYSTEM Validation Result

Mode

MAX. Measured Average

Input
p from max.
Power

Date Dipole Type_Seria_ Freq.

Above
high end

Ccw 01/14/2020 | CD835V3_SN:1024 (835 M) 20 115.08 100.81 | 107.95 105.4 2.41 | 02/22/2019
CW | 01/14/2020 | CD1880V3_SN:1019_ (1880 M) 20 83.56 80.82 82.19 85.8 -4.21 | 02/22/2019
CW | 02/20/2020 | CD2600V3_SN:1019 (2600 Mz) 20 88.51 85.41 86.96 84.2 3.28 | 09/19/2019
Notes:
1) Deviation (%) = 100 * (Measured value minus Target value) divided by Target value.

2)

3)

ANSI-C63.19 requires values to be within 25 % of their targets. 12 % is deviation and 13 % is

measurement uncertainty.

The maximum E-field was evaluated and compared to the target values provided by SPEAG in the

calibration certificate of specific dipoles.
Please refer to the attachment for detailed measurement data and plot.

F-TP22-03 (Rev.00) 14 /96
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9. LTE TDD UPLINK-DOWNLINK CONFIGURATION

9.1 Uplink-Downlink Configuration Investigation

An investingation was performed on each supported power class for LTE TDD to determine the worst case
Uplink-Downlink configuratuin for RFE testing.

Per 3GPP TS 36.211, the total frame length for each TDD radio frame of length Tr = 307200 - Ts = 10ms,
where Ts is a number of time units equal to 1/(15000 x 2048) seconds. Additionally, each radio frame consists
of 10 subframes, each of length 30720 - Ts= 1 ms, and subframes can be designated as uplink (U), downlink
(D), or special subframe (S), depending on the Uplink-Downlink configuration as indicated in Table 4.2-2 of
3GPP TS 36.211. In the transmission duty factor calculation, the special subframe configuration with the
shortest UpPTS duration within the special subframe is used and will be applied for measurement. From 3GPP
TS 36.211 Table 4.2-1, the shortest UpPTS is 2192 - Ts which occurs in the normal cyclic prefix and special
subframe configuration 4.

See table below outlining the calculated transmission duty cycles for each Uplink-Downlink configuration:

: : Downlink-to-Uplink Subframe number Calcul_ate_d
Uplink-Downlink . . Transmission
configuration SR Duty Cycle

periodicity 8 9
0 5ms D|s|]UjlU|lU|D|S|U|JU]U 61.4
1 5ms D|s|UlU|D|D|S|U]|]U]|D 41.4
2 5ms D|S{U|D|D|D|S|U|D|D 21.4
3 10 ms D|S{U|lU|U|D|D|D|D]|D 30.7
4 10 ms D|S{U|lU|D|D|D|D|D]|D 20.7
5 10 ms D|S|{U|D|D|D|D|D|D]|D 10.7
6 5ms D|S|UJUJU|D|S|U|JU|D 51.4

Uplink-Downlink Configurations for Type 2 Frame Structures

LTE TDD was evaluated with the following radio configuration: channel 40620, 200z BW, 16QAM, 1RB, ORB
offset. All configurations (0-6) are supported. The configuration which resulted in the worst Audio Interference
Level was used for full testing. See Table for investigation results. The configuration determined in the
investingation below was used to measure the MIF values in 10-4 Table. See Table 9-1 below for result

Table 9-1 LTE TDD Power Class 3 UL-DL Configuration Results

RB Avg. Inteference o . Exclusion
) _ Limit Margin
Size | offset Filed Level Block
[dBV/m] [dB]
[V/Im] [dBV/m]
40620 0 16QAM | 20 | 1 0 43.55 29.61 35 539 | -3.17 | M4 none
LTE 40620 1 16QAM | 20 | 1 0 36.02 29.41 35 559 | -1.72 | M4 none
DD/ 40620 2 16QAM | 20 | 1 0 8.44 19.73 35 15.27 | 1.20 M4 none
Band 40620 3 16QAM | 20 | 1 0 8.46 17.26 35 17.74 | -1.29 | M4 none
a1 40620 4 16QAM | 20 | 1 0 8.63 19.13 35 15.87 | 0.41 M4 none
40620 5 16QAM | 20 | 1 0 16.01 27.21 35 7.79 | 3.12 M4 none
40620 6 16QAM | 20 | 1 0 33.15 27.82 35 718 | -2.59 | M4 none
9.2 Conclusion
Per the investingations above, UL-DL configuration 0 was used for LTE TDD.
F-TP22-03 (Rev.00) 15/96 HCT CO.,LTD.



| |
"'.'C,- Report No: HCT-SR-2002-FC006-R 1

HCTCO,,LTD.

10. Modulation Interference Factor

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF, expressed in
dB) may be developed that relates its interference potential to its steady-state rms signal level or average
power level. This factor is a function only of the audio-frequency amplitude modulation characteristics of

the signal and is the same for field-strength and conducted power measurements. It is important to
emphasize that the MIF is valid only for a specific repeatable audio-frequency amplitude modulation
characteristic. Any change in modulation characteristic requires determination and application of a new MIF.

10.1 Measuring Modulation Interference Factors

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF, expressed in
dB) may be developed that relates its interference potential to its steady-state RMS signal level or average
power level. This factor is a function only of the audio-frequency amplitude modulation characteristics of the
signal and is the same for field-strength and conducted power measurements.

The MIF is valid only for a specific repeatable audio-frequency amplitude modulation characteristic. any
change in modulation characteristic requires determination and application of a new MIF.

The MIF may be determined using a radiated RF field or a conducted RF signal:

a. Using RF illumination or conducted coupling, apply the specific modulated signal in question to
the measurement system at a level within its confirmed operating dynamic range.

b. Measure the steady-state RMS level at the output of the fast probe or sensor.

c. Measure the steady-state average level at the weighting output.

d. Without changing the square-law detector or weighting system, and using RF illumination or
conducted coupling, substitute for the specific modulated signal a 1 kHz, 80% amplitude modulated
carrier at the same frequency and adjust its strength until the level at the weighting
output equals the step d) measurement.

e. Without changing the carrier level from step e), remove the 1 kHz modulation and again
measure the steady-state rms level indicated at the output of the fast probe or sensor.

f. The MIF for the specific modulation characteristic is provided by the ratio of the step e)
measurement to the step b) measurement, expressed in dB (20 x log(step e))/step b)).

The following procedure was used to measure the MIF using the SPEAG audio interference Analyzer (AlA),
Serial No.:1060:

1. The device was placed into a simulated call using a base station simulator or set to transmit using test
software for a given model.

2. The device was then set to continuously transmit at maximum power.

3. Using a coupler if needed, the device output signal was connected to the RF In port of the AIA, which was
connected to a desktop computer. Alternatively, a radiated RF signal may be used with the AlA’s built-in
antenna.

4. The MIF measurement procedure in the DASY software was run, and the resulting MIF value was recorded.

5. Steps 1-4 were repeated for all CMRS air interfaces, frequency bands, and modulations.

The modulation interference factors obtained were applied to readings taken of the actual wireless device in
order to obtain an accurate audio interference level reading using the formula:

Audio interference Level [dB (V/m)] = 20 * log [Raw Field Value (V/m)] + MIF (dB)
Because the MIF value is output power independent, MIF values for a given mode should be constant across
all devices; however, per €63.19-2011 §D.7, MIF values should be measured for each device being
evaluated. The voice modes for this device have been investigated in this section of the report.

F-TP22-03 (Rev.00) 16 /96 HCT CO.,LTD.
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Base Station
Simulator

& MIF out-

MIF -Measurement-Setup-
for-licensed -mode.

Table 10-1
GSM850 GSM1900

GSM Modulation Interference Factors

Table 10-2
WCDMAS50 WCDMA1700 WCDMA1900
4132 4183 4233 1312 1412 1513 9262 9400 9538
12.2kbps | 55 74 | 2259 | -22.48 | -22.99 | 22.64 | 2331 | -23.46 | -23.35 | -22.58
RMC
UMTS
12ka:"’3 2288 | -22.83 | 22.71 | -23.42 | -23.20 | -2356 | -23.59 | -23.38 | -23.20
UMTS Modulation Interference Factors
Note :

Measured MIF value maybe lower than sample MIF values provide in ANSI C63.19-2011 Annex D.7 Table D.5 due to
manufacturing variations for each device. However per Annex D.7,the sample MIF values of table D.5 are not intended to
substitute for measurements of actual devices under test and their respective operating mode.

F-TP22-03 (Rev.00) 17 /96 HCT CO.,LTD.
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Table 10-3

é_;nEd Fre?';:he]ncy Channel Ban[?ﬂmidth Modulation SRiEe o:\f)?et ['\élg:]
2 1880 18900 20 16QAM 1 0 -9.98
4 1732.5 20175 20 16QAM 1 0 -10.27
5 836.5 20525 10 16QAM 1 0 -9.94
12 707.5 23095 10 16QAM 1 0 -10.83
13 782 23230 10 16QAM 1 0 -10.55
17 710 23790 10 16QAM 1 0 -9.74
66 1745 132322 20 16QAM 1 0 -10.08
17 710 23790 10 QPSK 1 0 -14.32
17 710 23790 10 64QAM 1 0 -14.22
17 710 23790 10 16QAM 1 24 -10.44
17 710 23790 10 16QAM 1 49 -10.31
17 710 23790 10 16QAM 25 0 -16.1
17 710 23790 10 16QAM 50 0 -16.65
17 710 23790 5 16QAM 1 0 -10.59
17 710 23790 3 16QAM 1 0 -10.42
17 710 23790 14 16QAM 1 0 -9.86

LTE FDD Modulation Interference Factors

Table 10-4
Frequenc Bandwidth . RB RB
?MHz] y Channel (] Modulation Size offset
41 2593 40620 20 16QAM 1 0 -3.17
41 2593 40620 20 QPSK 1 0 -3.31
41 2593 40620 20 64QAM 1 0 -3.22
41 2593 40620 20 16QAM 1 50 -3.11
41 2593 40620 20 16QAM 1 99 -3.10
41 2593 40620 20 16QAM 50 49 -3.34
41 2593 40620 20 16QAM 100 0 -3.37
41 2593 40620 15 16QAM 1 74 -3.10
41 2593 40620 10 16QAM 1 49 -3.10
41 2593 40620 5 16QAM 1 24 -3.09
41 2498.5 39675 5 16QAM 1 24 -3.11
41 2545.8 40148 5 16QAM 1 24 -3.09
41 2640.3 41093 5 16QAM 1 24 -3.11
41 2687.5 41565 5 16QAM 1 24 -3.10

All FDD LTE bands were found to have substantially similar MIF values given similar RB,BW and modulation configurations.

LTE TDD Modulation Interference Factors
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Table 10-5
LTE Band 41 _ 5 M Bandwidth _ Receiver ON

width

5 Mz

Max. Average Power [dBm] MPR Allowed
Band . RB RB v e
Modulation Size Offspt 39675Ch. 40148Ch. 40620 Ch. 41093 Ch. 41565 Ch. Per GPP
2498.5 Mz | 2545.8 Mz 2593.0 Mz 2640.3 Miz 2687.5 M

1 0 20.28 20.62 20.42 20.39 20.37 0 0
1 12 20.50 20.83 20.63 20.53 20.55 0 0
1 24 20.27 20.61 20.44 20.28 20.38 0 0
QPSK 12 0 20.34 20.66 20.51 20.45 20.46 0-1 0
12 6 20.45 20.81 20.60 20.52 20.52 0-1 0
12 11 20.48 20.82 20.61 20.50 20.50 0-1 0
25 0 20.39 20.73 20.53 20.44 20.45 0-1 0
1 0 20.41 20.71 20.56 20.51 20.47 0-1 0
1 12 20.61 20.91 20.71 20.62 20.63 0-1 0
1 24 20.40 20.69 20.54 20.39 20.45 0-1 0
16QAM | 12 0 20.31 20.62 20.44 20.39 20.39 0-2 0
12 6 20.40 20.73 20.56 20.47 20.49 0-2 0
12 11 20.44 20.76 20.55 20.45 20.43 0-2 0
25 0 20.43 20.75 20.58 20.47 20.46 0-2 0
1 0 19.97 20.28 20.13 20.08 20.08 0-2 0
1 12 20.20 20.51 20.30 20.22 20.23 0-2 0
1 24 20.00 20.31 20.12 19.97 20.03 0-2 0
64QAM | 12 0 19.34 19.72 19.50 19.45 19.48 0-3 1
12 6 19.44 19.81 19.60 19.51 19.51 0-3 1
12 | 11 19.46 19.81 19.62 19.48 19.49 0-3 1
25 0 19.39 19.76 19.57 19.49 19.47 0-3 1

LTE Band 41 _ 10 Mz Bandwidth _ Receiver ON

Band _ = | e Max. Average Power [dBm] MPR Allowed MPR
. Modulation  _. 39700 Ch. | 40160 Ch. 40620 Ch. 41080 Ch. 41540 Ch. Per 3GPP
width Size Offset [o]2]]
2501 Mz 2547z 2593z 2639MHz 26851z [dB]
0
1 24 20.49 20.83 20.66 20.56 20.58 0 0
1 49 20.41 20.68 20.55 20.34 20.43 0 0
QPSK 25 0 20.39 20.70 20.60 20.50 20.48 0-1 0
25 12 20.42 20.79 20.64 20.51 20.46 0-1 0
25 | 24 20.46 20.81 20.64 20.49 20.45 0-1 0
50 0 20.40 20.73 20.61 20.50 20.47 0-1 0
1 0 20.48 20.82 20.69 20.68 20.53 0-1 0
1 24 20.60 20.95 20.77 20.66 20.60 0-1 0
1 49 20.52 20.79 20.66 20.44 20.56 0-1 0
10 Mz | 16QAM | 25 0 20.45 20.71 20.60 20.53 20.50 0-2 0
25 12 20.49 20.79 20.68 20.53 20.44 0-2 0
25 | 24 20.48 20.79 20.64 20.49 20.45 0-2 0
50 0 20.43 20.75 20.63 20.51 20.48 0-2 0
1 0 20.07 20.41 20.28 20.29 20.15 0-2 0
1 24 20.19 20.52 20.34 20.27 20.18 0-2 0
1 49 20.10 20.35 20.23 20.05 20.16 0-2 0
64QAM | 25 0 19.44 19.81 19.63 19.57 19.53 0-3 1
25 12 19.48 19.81 19.61 19.58 19.51 0-3 1
25 24 19.53 19.83 19.67 19.53 19.45 0-3 1
50 0 19.41 19.74 19.61 19.50 19.44 0-3 1
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LTE Band 41 _ 15 Mz Bandwidth _ Receiver ON

Max. Average Power [dBm] MPR Allowed

Band RB  RB 39725 | 40173 40620 41068 41515 MPR

i A latonl e o it A Ch. Ch. Ch. ch, | FPersGPP g

2503.5MHz2548.3Miz 2593.0MHz 2637.8Miz 2682.5MHz
0 20.33 | 20.69
1 36 | 20.52 | 20.83 | 20.65 | 20.57 | 20.42
1 74 | 20.37 | 20.59 | 20.44 | 20.26 | 20.30
QPSK 36 0 20.41 | 20.74 | 20.61 20.55 | 20.44
36 | 18 | 20.46 | 20.83 | 20.60 | 20.55 | 20.47
36 | 39 | 20.52 | 20.75 | 20.61 20.47 | 20.40

0-1
0-1
0-1
75 0 20.41 20.67 | 20.54 | 20.44 | 20.35 0-1
0-1
0-1
0-1

1 0 20.38 | 20.77 | 20.63 | 20.65 | 20.42
1 36 | 20.61 | 20.89 | 20.76 | 20.74 | 20.60
1 74 | 20.53 | 20.70 | 20.58 | 20.36 | 20.46

2R A O0O0O0O|0|0|0|0|0|0|0|0|0(0(o|o|o

15 W | 16QAM | 36 0 20.37 | 20.70 | 20.56 | 20.49 | 20.37 0-2
36 | 18 | 20.46 | 20.69 | 20.54 | 20.46 | 20.44 0-2

36 | 39 | 20.39 | 20.70 | 20.54 | 20.40 | 20.32 0-2

75 0 20.44 | 20.67 | 20.52 | 20.44 | 20.38 0-2

1 0 20.02 | 20.37 | 20.25 | 20.25 | 20.00 0-2

1 36 | 20.21 | 20.52 | 20.32 | 20.35 | 20.21 0-2

1 74 | 20.11 20.27 | 20.14 | 19.95 | 20.05 0-2

64QAM | 36 0 19.32 | 19.71 19.50 | 19.52 | 19.39 0-3
36 | 18 | 19.43 | 19.71 19.55 | 19.46 | 19.46 0-3

36 | 39 | 1947 | 19.68 | 19.59 | 19.41 19.36 0-3

75 0 1942 | 19.67 | 1955 | 19.44 | 19.36 0-3

LTE Band 41 _ 20 W Bandwidth _ Receiver ON

Max. Average Power [dBm] MPR Allowed

Band RB  RB 39750 | 40185 40620 41055 41490 MPR

wigih | Modulation o ottset [N Ch. Ch. Ch. ch, | FersGPP g

2506.0Miz 2549 50t 2593.0z 263650 2680.0Mz 0B

0 20.28 | 20.63 | 20.47 | 20.46 | 20.20 0 0

1 49 | 20.59 | 20.87 | 20.70 | 20.65 | 20.53 0 0

1 99 | 20.39 | 20.51 20.41 20.11 20.28 0 0

QPSK 50 0 20.39 | 20.61 20.45 | 20.51 20.33 0-1 0
50 | 25 | 20.43 | 20.67 | 20.53 | 20.47 | 20.39 0-1 0

50 | 49 | 20.49 | 20.61 20.53 | 20.36 | 20.29 0-1 0

100 | O 20.45 | 20.69 | 20.57 | 20.46 | 20.31 0-1 0

1 0 20.39 | 20.72 | 20.60 | 20.66 | 20.31 0-1 0

1 49 | 20.69 | 20.94 | 20.78 | 20.75 | 20.62 0-1 0

1 99 | 20.50 | 20.60 | 20.51 20.25 | 20.37 0-1 0

20 Mz | 16QAM | 50 0 2042 | 20.58 | 20.54 | 20.55 | 20.36 0-2 0
50 | 25 | 20.47 | 20.66 | 20.60 | 20.50 | 20.42 0-2 0

50 | 49 | 20.55 | 20.63 | 20.56 | 20.39 | 20.31 0-2 0

100 ] O 20.48 | 20.71 20.58 | 20.50 | 20.32 0-2 0

1 0 19.98 | 20.30 | 20.19 | 20.30 | 19.91 0-2 0

1 49 | 20.28 | 20.54 | 20.37 | 20.34 | 20.22 0-2 0

1 99 | 20.09 | 20.20 | 20.08 | 19.82 | 19.99 0-2 0

64QAM | 50 0 19.39 | 19.70 | 19.54 | 19.50 | 19.33 0-3 1
50 | 25 | 1948 | 19.70 | 19.58 | 19.48 | 19.38 0-3 1

50 | 49 | 1947 | 19.65 | 19.59 | 19.33 | 19.27 0-3 1

100 O 19.45 | 19.67 | 19.57 | 19.47 | 19.30 0-3 1

F-TP22-03 (Rev.00) 20/96 HCT CO.,LTD.



w
hC'- Report No: HCT-SR-2002-FC006-R1

HCTCO, LTD.

Table 10-6

. «
RF-In« MIF -Out-

MIF-Measurement-Setup-
for-unlicensed-mode.

802.11b MIF Measurements [dB]

Data Rate [Mbps]

2 5.5
802.11b -13.66 -12.96 -10.37 -9.83
2.4GHz WLAN 802.11b Modulation Interference Factors

802.11g MIF Measurements [dB]
Data Rate [Mbps]
12 18 24 36

802.11g -10.69 -9.96 -9.46 -8.86 -8.47 -8.59 -9.05 -9.27
2.4GHz WLAN 802.11g Modulation Interference Factors

802.11n MIF Measurements [dB]
Data Rate [Mbps]
19.5 26 39 52

802.11n -10.59 -9.39 -8.82 -8.56 -8.66 -9.07 -9.3 -9.52
2.4GHz WLAN 802.11n Modulation Interference Factors

802.11a MIF Measurements [dB]

Data Rate [Mbps]
12 18 24 36
802.11a -10.7 -9.98 -9.47 -8.88 -8.47 -8.61 -9.05 -9.29

5GHz WLAN 802.11a Modulation Interference Factors

F-TP22-03 (Rev.00) 21796 HCT CO.,LTD.
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802.11n MIF Measurements [dB]

Data Rate [Mbps]
19.5 26 39 52

802.11n -10.7 -9.46 -8.9 -8.63 -8.72 -9.13 -9.34 -9.58
5GHz WLAN 802.11n Modulation Interference Factors

802.11ac MIF Measurements [dB]
Data Rate [Mbps]
26 39 52
802.11ac | -10.73 -9.5 -8.9 -8.63 -8.69 -9.04 -9.28 -9.51 -9.83
5GHz WLAN 802.11ac Modulation Interference Factors

802.11n40 MIF Measurements [dB]
Data Rate [Mbps]

802.11n -8.95 -8.15 -8.34 -8.87 -9.81 -10.01 -10.23 -10.25
5GHz WLAN 802.11n40 Modulation Interference Factors

802.11ac40 MIF Measurements [dB]
Data Rate [Mbps]
54 81 108 121.5
802.11ac -9 -8.12 -8.35 -8.82 -9.73 -9.84 -9.92 -9.98 -10.01
5GHz WLAN 802.11ac40 Modulation Interference Factors

802.11ac80 MIF Measurements [dB]
Data Rate [Mbps]
117 175.5 234 263.3 292.5 351

802.11ac

5GHz WLAN 802.11ac80 Modulation Interference Factors
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11. Analysis of RF Air interface Technologies

An analysis was performed, following the guidance of 4.3 and 4.4 of the ANSI standard, of the RF air interface
technologies being evaluated. The factors that will affect the RF interference Potential were evaluated, and the
worst case operating modes were identified and used in the evaluation. A WD'’s interference potential is a
function both of the WD’s average near-field field strength and of the signal’s audio-frequency amplitude
modulation characteristics. Per 4.4, RF air interface technologies that have low power have been found to
produce sufficiently low RF interference potential, so it is possible to exempt them from the product testing
specified in Clause 5 of the ANSI standard. An RF air interface technology of a device is exempt from testing
When its average antenna input power plus its MIF is < 17dBm for all of its operating modes.

The worst case MIF plus the worst case average antenna input power for all modes are investigated below to
determine the testing requirements for this device.

11.1 Air Interfaces and Operating Mode

Simultaneous

. Transmissions Name of Voice Power
Air-Interface Band (M) Type HAC Tested Note: Not to be service Reduction
tested
850 .
VO Yes Yes: BT, WLAN CMRS Voice N/A
GSM 1900
GPRS /EDGE DT N/A Yes: BT, WLAN google Duo N/A
850
1700 VO No! Yes: BT, WLAN CMRS Voice N/A
WCDMA
1900
HSPA DT N/A Yes: BT, WLAN google Duo N/A
700 (B12)
700 (B17)
780 (B13)
LTE (FDD) 850 (B5) VD Not Yes: BT, WLAN VOLT;’J%OOgle N/A
1700 (B4)
1700 (B66)
1900 (B2)
LTE (TDD) 2600 (B41) VD Yes Yes: BT, WLAN VOLT;’J%OOgle ves
2450
5200(UNII 1
WLAN 5300((UNII ZA)) VD No! Yes: GSM, WCDMA, or LTE VOWIFI Yes
google Duo
5500(UNII 2C)
5800(UNII 3)
BT 2450 DT N/A Yes: GSM, WCDMA, or LTE N/A N/A
Type Transport Note
VO = CMRS Voice Service 1. Evaluated for MIF and low power exemption.
DT = Digital Transport
VD = CMRS IP Voice Service and Digital Transport
F-TP22-03 (Rev.00) 23 /96 HCT CO.,LTD.
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11.2 Individual Mode Evaluations

_ M:\)/(;Tazz Worst case Total 063..19

Air Interface MIF (Power + MIF) Testing

Power [dBm] [dBm] Required

[dBm]

GSM850 34.0 3.53 37.53 Yes
GSM1900 30.5 3.53 34.03 Yes
UMTS Band 2 24.5 -22.48 2.02 No
UMTS Band 4 24.5 -22.64 1.86 No
UMTS Band 5 25.0 -22.58 2.42 No
LTE Band 2 24.5 -9.98 14.52 No
LTE Band 4 24.5 -10.27 14.23 No
LTE Band 5 25.0 -9.94 15.06 No
LTE Band 12 25.0 -10.83 14.17 No
LTE Band 13 25.0 -10.55 14.45 No
LTE Band 17 25.0 -9.74 15.26 No
LTE Band 41 215 -3.09 18.41 Yes
LTE Band 66 24.5 -10.08 14.42 No
802.11b(2.4GHz) 19.0 -9.83 9.17 No
802.11g(2.4GHz) 17.0 -8.47 8.53 No
802.11n (2.4GHz) 17.0 -8.56 8.44 No
802.11a(5GHz) _20 M 17.0 -8.47 8.53 No
802.11n (5GHz) _20 M 16.0 -8.63 7.37 No
802.11ac(5GHz) 20 M 16.0 -8.63 7.37 No
802.11n (5GHz) _40 M 15.0 -8.15 6.85 No
802.11ac(5GHz) 40 M 15.0 -8.12 6.88 No
802.11ac(5GHz) _80 M 14.0 -8.33 5.67 No

Max. Average Power + MIF calculations for Low Power Exemptions

Note(s):
1.WLAN, LTE Band 41 mode was applied RCV-On Back-off during the Voice call mode.
2. Max tune-up limit.
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11.3 Low-Power Exemption Conclusions

Per ANSI C63.19-2011, RF Emissions testing for this device is required only for GSM, and LTE TDD voice
modes. All other applicable air interfaces are exempt.
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12. TEST PROCEDURE

Test Instructions

» Confirm proper operation of

probes and instrumentation

= Position WD
» Configure WD TX operation

Per 5.4.1.2 (1-3)

|

# Initialize field probe
» Scan Area

Per 5.4.1.2 (4-6)

|

# Identify exclusion area.
» Rescan or reanalyze open area

to determine maximum

> Direct method: Record RF

Audio Interference Level, in

dB(V/m)

» Indirect method: Add the MIF

to the maximum steady state
rms field strength and record
RF Audio Interference Level,

in dB(V/m)
Per 5.4.1.2 (7-9) & 5.4.13

h

» Identify and record the

category
Per 54.1.2 (9-10)

Figure 6. WD near-field emission automated test flowchart
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The evaluation was performed with the following procedure:

1. Confirm proper operation of the field probe, probe measurement system and other instrumentation and

the positioning system.

2. Position the WD in its intended test position. The measurement should be performed at a distance 1.5 cm

from the probe elements so the gauge block can simplify this positioning.

3. Configure the WD normal operation for maximum rated RF output power, at the desired channel and other

operating parameters, as intended for the test.

4. The center sub-grid shall be centered on the center of the WD output (acoustic or T-Coil output), as

appropriate.

5. A Surface calibration was performed before each setup change to ensure repeatable spacing and roper

maintenance of the measurement plane using the HAC Phantom.

. Locate the field probe at reference location and measure the field strength.

7. Scan the entire 5 cm by 5 cm region at 5 mm increments and record the reading at each measurement
point.

8. Identify the maximum field reading within the non-excluded sub-grids identified in Step 7.

9. Move the probe to the location of maximum scan measurement and then 360° rotating the probe to align
it for the maximum reading at that position.

10. Locate the field probe at the reference location and measure the field strength for drift evaluation.

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

11. Convert the maximum field strength reading identified in Step 8 to V/m or A/m, as appropriate. For probes
which require a probe modulation factor, this conversion shall be done using the appropriate probe
modulation.

12. Repeat Step 1 through Step 11 for both the E-field measurements.

»
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13. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

The EUT must meet the following M3 or M4 category:

E-field emissions

Emission Catdegories dB [V/m]
< 960 Mz > 960 Mz
Category M1 50to 55 40 to 45
Category M2 45 to 50 351040
Category M3 40 to 45 30to 35
Category M4 <40 <30

Telephone near-field categories in linear units
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14. MEASUREMENT UNCERTAINTIES

Std.
Probe . ()] (Ci) Unc.

Uncertainty
Error Description value

[£96] Dist.

Measurement System

Probe Calibration 5.1 N 1 1 1 5.1
Axial Isotropy 4.7 R V3 1 1 2.7
Sensor Displacement 16.5 R V3 1 0.145 9.5
Boundary Effects 2.4 R V3 1 1 1.4
Phantom Boundary Effect 7.2 R \3 1 0 4.1
Linearity 4.7 R V3 1 1 2.7
Scaling with PMR calibration 10.0 R V3 1 1 5.8
System Detection Limit 1.0 R V3 1 1 0.6
Readout Electronics 0.3 N 1 1 1 0.3
Response Time 0.8 R V3 1 1 0.5
Integration Time 2.6 R V3 1 1 1.5
RF Ambient Conditions 3.0 R V3 1 1 1.7
RF Reflections 12 R V3 1 1 6.9
Probe Positioner 1.2 R V3 1 0.67 0.7
Probe Positioning 4.7 R V3 1 0.67 2.7
Extrap. and Interpolation 1.0 R V3 1 1 0.6
Test Sample Related

Device Positioning Vertical 4.7 R V3 1 0.67 2.7
Device Positioning Lateral 1.0 R V3 1 0.6
Device Holder and Phantom 2.4 R V3 1 1.4
Power Drift 5.0 R V3 1 2.9
Phantom and Setup Related

Phantom Thickness 2.4 R ‘ V3 ‘ 1 ‘ 0.67 1.4
Combined Std. Uncertainty (k=1) 16.3
Expanded Std. Uncertainty on Power (Coverage Factor for 95%, k =2) 32.6
Expanded Std. Uncertainty on Field (Coverage Factor for 95%) 16.3
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15. HAC TEST DATA SUMMARY

E-Field Measurement Result (GSM850/GSM1900)

. Audio
Conducted | Time Avg. Inteference usi
Channel Margin MIF Result Exclusion

R I R SR R Block
128 33.34 38.28 35.19 45 9.81 3.53 M4 none 1
C;?g" 190 | 3349 | 3548 | 3453 45 | 1047 | 353 | M4 | none | 2
251 33.49 37.33 34.97 45 10.03 3.53 M4 none 3
512 29.84 19.48 29.32 35 5.68 3.53 M4 none 4
fgso'\g 661 | 29.66 1995 | 2051 35 549 | 351 | M4 | none | 5
810 29.97 18.56 28.83 35 6.17 3.46 M4 none 6

E-Field Measurement Result (LTE TDD)

RB

RB

Time
Avg.

Audio

Inteference

FCC

FCC

Mode Channel  Modulation | BW Size offset Filed i Limit Margin MIF  Result
[Vim]  [dBvim] [dBV/m]  [dB]
39675 16QAM | 5 1 24 | 24.27 | 24.59 35 1041 | -3.11 M4 none | 7
LTE 40148 16QAM | 5 1 24 |29.85| 26.41 35 8.59 | -3.09 | M4 none | 8
Band | 40620 16QAM | 5 1 24 | 3544 | 27.90 35 71 -3.09 | M4 none | 9
411 41003 | 16QaM | 5 | 1 | 24 |2825| 2591 | 35 | 909 |-311| M4 | none | 10
41565 16QAM | 5 1 24 | 2443 | 24.66 35 10.34 | -3.10 | M4 none | 11
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16. HAC TEST EQUIPMENT Chamber LIST

The test sites and measurement facilities used to collect data are located at

SAR 1 Room(HAC)
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17. HAC TEST EQUIPMENT LIST

Manufacturer ‘ Type / Model

‘ Calib. Date ‘Calib.lnterval Calib.Due

SPEAG HAC Phantom - N/A N/A N/A
HP SAR System Control PC - N/A N/A N/A
Staubli TX90 XLspeag F11/5K3RA1/A/01 N/A N/A N/A
Staubli CS8Cspeag-TX90 F11/5K3RA1/C/01 N/A N/A N/A
Staubli Teach Pendant (Joystick) S-1203 0309 N/A N/A N/A
SPEAG DAE4 1417 01/25/2019 Annual 01/25/2020
SPEAG E-Field Probe EF3DV3 4034 02/22/2019 Annual 02/22/2020
SPEAG DAE4 868 09/04/2019 Annual 09/04/2020
SPEAG E-Field Probe EF3DV3 4067 01/21/2020 Annual 01/21/2021
SPEAG Dipole CD835V3 1024 02/22/2019 Annual 02/22/2020
SPEAG Dipole CD1880V3 1019 02/22/2019 Annual 02/22/2020
SPEAG Dipole CD2600V3 1019 09/19/2019 Annual 09/19/2020
SPEAG Audio Interference Analyzer 1060 N/A CBT* N/A
Agilent Power Meter E4419B MY41291386 10/07/2019 Annual 10/07/2020
Agilent Power Sensor 8481A SG1091286 10/07/2019 Annual 10/07/2020
Agilent Power Sensor 8481A MY41090873 10/07/2019 Annual 10/07/2020
Agilent Power Meter N1911A MY45101406 09/10/2019 Annual 09/10/2020
Agilent Power Sensor N1921A MY55220026 09/06/2019 Annual 09/06/2020
Agilent Signal Generator N5182A MY47070230 05/08/2019 Annual 05/08/2020
Agilent 11636B/Power Divider 58698 02/28/2019 Annual 03/06/2020
TESTO 175-H1/Thermometer 40331949309 01/29/2019 Annual 01/29/2020
TESTO 175-H1/Thermometer 40331949309 01/29/2020 Annual 01/29/2021
EMPOWER RF Power Amplifier / 2001-BBS3Q7EBK 1041D/C0508 07/03/2019 Annual 07/03/2020
MICRO LAB LP Filter / LA-15N 10453 10/07/2019 Annual 10/07/2020
MICRO LAB LP Filter / LA-30N - 10/07/2019 Annual 10/07/2020
Apitech Attenuator (3dB) 18B-03 1 06/04/2019 Annual 06/04/2020
Agilent Attenuator (20dB) 33340C 13311 05/08/2019 Annual 05/08/2020
H.P Attenuator (10dB) 8493C 07560 07/02/2019 Annual 07/02/2020
Agilent Directional Bridge 3140A03878 06/12/2019 Annual 06/12/2020
Anritsu Radio Col\r;‘ggigﬂon Tester 6201502997 | 08/09/2019 | Annual | 08/09/2020
Agilent WlRELESSE(;(SD]'_\AS'\éUNICAﬂON MY48361100 | 10/07/2019 Annual 10/07/2020
Agilent MXA Signal Analyzer N9020A MY50510407| 10/29/2019 Annual 10/29/2020
*Note: CBT (calibrated Before Testing).Prior to testing, AIA Perform self calibration procedures.
F-TP22-03 (Rev.00) 32/96 HCT CO.,LTD.
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18. CONCLUSION

The HAC measurement indicates that the EUT complies with the HAC limits of the ANSI-C63.19-2011.
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.

F-TP22-03 (Rev.00) 33 /96 HCT CO.,LTD.



| |
""C'- Report No: HCT-SR-2002-FC006-R 1

HCTCO,,LTD.

Attachment 1. HAC RF Emission Test Plots
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Plot No.1

GSM850 E-Field 128ch
DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 824.2 MHz;Duty Cycle: 1:8.30042
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 50.99 V/m; Power Drift = 0.01 dB

Applied MIF = 3.53 dB

RF audio interference level = 35.19 dBV/m

Emission category: M4

MIF scaled E-field
Grid 1 M4 Grid 2 M4 Grid 3 M4
34.08 dBV/m |34.85 dBV/m |34.41 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
34.4 dBV/m [35.07 dBV/m |34.66 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
34.6 dBV/m [35.19 dBV/m|34.74 dBV/m

Cursor:

Total = 35.19 dBV/m

E Category: M4

Location: -1, 22.5, 7.7 mm

dB

-0.96

-1.91

-2.87

-3.82

-4.78

0 dB=57.45V/m = 35.19 dBV/m

F-TP22-03 (Rev.00) 35/96 HCT CO.,LTD.
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Plot No.2

GSM850 E-Field 190ch
DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 46.47 V/m; Power Drift = 0.02 dB

Applied MIF = 3.53 dB

RF audio interference level = 34.53 dBV/m

Emission category: M4

MIF scaled E-field
Grid 1 M4 Grid 2 M4 Grid 3 M4
33.42 dBV/m |34.01 dBV/m |33.41 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
33.77 dBV/m|34.3 dBV/m [33.84 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
33.92dBV/m|34.53 dBV/m |34.08 dBV/m

Cursor:

Total = 34.53 dBV/m

E Category: M4
Location: -1, 24, 7.7 mm

dB

-1.09

-2.19

-3.28

-4.38

-h.47

0 dB =53.29 V/m = 34.53 dBV/m

F-TP22-03 (Rev.00) 36 /96 HCT CO.,LTD.
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Plot No.3

GSM850 E-Field 251ch
DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 848.8 MHz;Duty Cycle: 1:8.30042
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 51.06 V/m; Power Drift = -0.05 dB

Applied MIF = 3.53 dB

RF audio interference level = 34.97 dBV/m

Emission category: M4

MIF scaled E-field
Grid 1 M4 Grid 2 M4 Grid 3 M4
34.04 dBV/m |34.75 dBV/m |34.21 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
34.42 dBV/m|34.97 dBV/m |34.35 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
34.69 dBV/m|34.95 dBV/m |34.25 dBV/m

Cursor:

Total = 34.97 dBV/m
E Category: M4
Location: 0, 1, 7.7 mm

dB

-0.96

-1.92

-2.89

-3.85

-4.81

0 dB =56.07 V/m = 34.97 dBV/m

F-TP22-03 (Rev.00) 37/96 HCT CO.,LTD.
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Plot No.4

GSM1900 E-Field 512ch
DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1850.2 MHz;Duty Cycle: 1:8.30042
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 7.841 V/m; Power Drift = 0.14 dB

Applied MIF = 3.53 dB

RF audio interference level = 29.32 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
28.29 dBV/m|28.21 dBV/m |25.7 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
23.45 dBV/m |24.95 dBV/m |24.94 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
28.18 dBV/m|29.32 dBV/m |28.83 dBV/m

Cursor:

Total = 29.32 dBV/m

E Category: M4
Location: -1, 25, 7.7 mm

dB

-1.95%

-3.90

-h.Bb

-7.81

-9.76

0 dB =29.25V/m = 29.32 dBV/m

F-TP22-03 (Rev.00) 38/96 HCT CO.,LTD.
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Plot No.5

GSM1900 E-Field 661ch
DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 12.74 VV/m; Power Drift = -0.08 dB

Applied MIF = 3.51 dB

RF audio interference level = 29.51 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
29.37 dBV/m[29.51 dBV/m |27.75 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
25.52 dBV/m|25.76 dBV/m |24.72 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
27.03dBV/m|28.23 dBV/m |27.93 dBV/m

Cursor:

Total = 29.51 dBV/m

E Category: M4

Location: 5.5, -25, 7.7 mm

dB

-1.93

-3.85

-h.78

-F.70

-9.63

0 dB =29.88 V/m = 29.51 dBV/m

F-TP22-03 (Rev.00) 39/96 HCT CO.,LTD.



w
‘—rC'- Report No: HCT-SR-2002-FC006-R1

HCTCO,,LTD.

Plot No.6

GSM1900 E-Field 810ch
DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1909.8 MHz;Duty Cycle: 1:8.30042
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 13.23 V/m; Power Drift = 0.03 dB

Applied MIF = 3.46 dB

RF audio interference level = 28.83 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
27.74 dBV/m|27.87 dBV/m |26.46 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
24.23 dBV/m|25.63 dBV/m |25.43 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
28.1 dBV/m [28.83 dBV/m |28.08 dBV/m

Cursor:

Total = 28.83 dBV/m

E Category: M4
Location: 0, 25, 7.7 mm

dB

-1.94

-3.87

-h.81

-F.74

-9.68

0 dB =27.63 V/m = 28.83 dBV/m

F-TP22-03 (Rev.00) 40/96 HCT CO.,LTD.
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Plot No. 7
LTE Band 41 5MHz 16QAM 1RB 24offset 39675ch

DUT: SM-A315G/DSL;Type: Bar

Communication System: UID O, LTE Band 41 FCC (0); Frequency: 2498.5 MHz;Duty Cycle: 1:1.58016
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4067; ConvF(1, 1, 1); Calibrated: 2020-01-21,
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn868; Calibrated: 2019-09-04

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 21.87 V/m; Power Drift = 0.04 dB

Applied MIF = -3.11 dB

RF audio interference level = 24.59 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
23.84 dBV/Im[24.59 dBV/m |23.41 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
21.47 dBV/m|22.6 dBV/m |22 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
17.99 dBV/m |20.43 dBV/m |20.22 dBV/m

Cursor:

Total = 24.59 dBV/m

E Category: M4
Location: 1, -25, 7.7 mm

dB

-2.77

-h.b4

-8.30

-11.07

-13.84

0 dB=16.96 V/m = 24.59 dBV/m

F-TP22-03 (Rev.00) 41796 HCT CO.,LTD.
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Plot No. 8
LTE Band 41 5MHz 16QAM 1RB 24offset 40148ch

DUT: SM-A315G/DSL;Type: Bar

Communication System: UID O, LTE Band 41 FCC (0); Frequency: 2545.8 MHz;Duty Cycle: 1:1.58016
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4067; ConvF(1, 1, 1); Calibrated: 2020-01-21,
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn868; Calibrated: 2019-09-04

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 23.59 V/m; Power Drift = -0.14 dB

Applied MIF = -3.09 dB

RF audio interference level = 26.41 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
26.41 dBV/m[26.41 dBV/m |24.28 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
23.74 dBV/m|23.85 dBV/m |22.73 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
19.46 dBV/m |20.26 dBV/m |20.12 dBV/m

Cursor:

Total = 26.41 dBV/m

E Category: M4
Location: 9, -25, 7.7 mm

dB

-2.73

-h.45

-8.18

-10.90

-13.63

0 dB =20.92 V/m = 26.41 dBV/m

F-TP22-03 (Rev.00) 421796 HCT CO.,LTD.
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Plot No. 9
LTE Band 41 5MHz 16QAM 1RB 24offset 40620ch

DUT: SM-A315G/DSL;Type: Bar

Communication System: UID 0, LTE Band 41 (0); Frequency: 2593 MHz;Duty Cycle: 1:1.58016
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4067; ConvF(1, 1, 1); Calibrated: 2020-01-21;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn868; Calibrated: 2019-09-04

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 30.58 V/m; Power Drift = -0.01 dB

Applied MIF = -3.09 dB

RF audio interference level = 27.90 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
27.86 dBV/m|27.9 dBV/m [25.59 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
25.42 dBV/m|25.66 dBV/m |24.21 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
21.08 dBV/m|21.55 dBV/m |21.03 dBV/m

Cursor:

Total = 27.90 dBV/m

E Category: M4

Location: 6.5, -25, 7.7 mm

dB

-2.76

-h.h2

-8.28

-11.04

-13.80

0 dB =24.82 V/m = 27.90 dBV/m

F-TP22-03 (Rev.00) 43 /96 HCT CO.,LTD.
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Plot No. 10
LTE Band 41 5MHz 16QAM 1RB 24offset 41093ch

DUT: SM-A315G/DSL;Type: Bar

Communication System: UID O, LTE Band 41 FCC (0); Frequency: 2640.3 MHz;Duty Cycle: 1:1.58016
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4067; ConvF(1, 1, 1); Calibrated: 2020-01-21;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn868; Calibrated: 2019-09-04

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 24.32 VV/m; Power Drift = -0.07 dB

Applied MIF =-3.11 dB

RF audio interference level = 25.91 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
25.86 dBV/m[25.91 dBV/m |23.96 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
23.58 dBV/m|23.8 dBV/m [22.72 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
19.75 dBV/m |19.96 dBV/m |19.48 dBV/m

Cursor:

Total = 25.91 dBV/m

E Category: M4

Location: 6.5, -25, 7.7 mm

dB

-2.22

-4.44

-b.67

-8.89

-11.11

0dB=19.75V/m = 25.91 dBV/m

F-TP22-03 (Rev.00) 4496 HCT CO.,LTD.
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Plot No. 11
LTE Band 41 5MHz 16QAM 1RB 24offset 41565ch

DUT: SM-A315G/DSL;Type: Bar

Communication System: UID O, LTE Band 41 FCC (0); Frequency: 2687.5 MHz;Duty Cycle: 1:1.58016
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4067; ConvF(1, 1, 1); Calibrated: 2020-01-21;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn868; Calibrated: 2019-09-04

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (101x101x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 23.20 V/m; Power Drift = -0.12 dB

Applied MIF = -3.10 dB

RF audio interference level = 24.66 dBV/m

Emission category: M4

MIF scaled E-field

Grid 1 M4 Grid 2 M4 Grid 3 M4
24.6 dBV/m [24.66 dBV/m|22.71 dBV/m
Grid 4 M4 Grid 5 M4 Grid 6 M4
22.88 dBV/m|23.16 dBV/m |21.93 dBV/m

Grid 7 M4 Grid 8 M4 Grid 9 M4
19.61 dBV/m |19.89 dBV/m |19.06 dBV/m

Cursor:

Total = 24.66 dBV/m

E Category: M4
Location: 6, -25, 7.7 mm

dB

-1.97

-3.94

-h.40

-F.a7

-9.84

0dB=17.09 V/m = 24.65 dBV/m

F-TP22-03 (Rev.00) 45/96 HCT CO.,LTD.
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Attachment 2. System Validation Plots
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DUT: HAC Dipole 835 MHz; Type: CD835V3

Communication System: UID 0, CW (0); Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (41x381x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 62.77 V/m; Power Drift = -0.00 dB

Applied MIF = 0.00 dB

RF audio interference level = 41.22 dBV/m

Emission category: M3

MIF scaled E-field

Grid 1 M3 Grid 2 M3 Grid 3 M3
41.14 dBV/m|41.22 dBV/m |40.91 dBV/m

Grid 4 M4 Grid 5 M4 Grid 6 M4
35.79 dBV/m |35.87 dBV/m |35.66 dBV/m

Grid 7 M4 Grid 8 M3 Grid 9 M4
39.98 dBV/m [40.07 dBV/m |39.87 dBV/m

Cursor:

Total =41.22 dBV/m

E Category: M3

Location: 1, -74.5, 9.7 mm

dB

-1.84

-3.68

-h.51

-f.35

-9.19

0dB =115.1 V/m = 41.22 dBV/m

F-TP22-03 (Rev.00) 47196 HCT CO.,LTD.
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DUT: HAC Dipole 1880 MHz; Type: CD1880V3

Communication System: UID 0, CW (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4034; ConvF(1, 1, 1); Calibrated: 2019-02-22;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1417; Calibrated: 2019-01-25

Phantom: HAC Test Arch with AMCC

Measurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (41x181x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 66.62 V/m; Power Drift = -0.01 dB

Applied MIF = 0.00 dB

RF audio interference level = 38.44 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.33 dBV/m[38.44 dBV/m |38.21 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
35.57 dBV/m|35.58 dBV/m |35.5 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
38.03 dBV/m[38.15 dBV/m |37.94 dBV/m

Cursor:

Total = 38.44 dBV/m

E Category: M2

Location: 0.5, -33.5, 9.7 mm

dB

-0.90

-1.80

-2.71

-3.61

-4.51

0 dB =83.52 V/m = 38.44 dBV/m
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DUT: HAC Dipole 2600 MHz; Type: CD2600V3

Communication System: UID 0, CW (0); Frequency: 2600 MHz;Duty Cycle: 1:1
Medium parameters used: 0 = 0 S/m, & = 1; p = 0 kg/m?3
Phantom section: RF Emission Section

DASY Configuration:

Probe: EF3DV3 - SN4067; ConvF(1, 1, 1); Calibrated: 2020-01-21;
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn868; Calibrated: 2019-09-04

Phantom: HAC Test Arch with AMCC

easurement SW: DASY52, Version 52.8 (8);

Device E-Field measurement (E-field scan for ANSI C63.19-2007 & -2011 compliance)/E Scan - ER3D:
15 mm from Probe Center to the Device/Hearing Aid Compatibility Test (41x181x1): Interpolated grid:
dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 78.14 V/m; Power Drift = -0.04 dB

Applied MIF = 0.00 dB

RF audio interference level = 38.94 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.38 dBV/m[38.63 dBV/m |38.55 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
37.99 dBV/m [38.15 dBV/m |38.08 dBV/m

Grid 7 M2 Grid 8 M2 Grid 9 M2
38.74 dBV/m [38.94 dBV/m |38.81 dBV/m

Cursor:

Total = 38.94 dBV/m

E Category: M2

Location: -0.5, 23, 9.7 mm

dB

-1.41

-2.82

-4.24

-h.65

-7.06

0 dB =88.51 V/m = 38.94 dBV/m
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Report No: HCT-SR-2002-FC006-R1

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zoughausstrasse

43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service &5 one of the signatories to the EA
Mustilateral Agresment for the recognition of calibration certificates

The and the

with confi

Al caibrations have been

ducted n the diosed lab

wow

Schwokzerischer Kalibrierdionst
Service suisse d'étalonnage
Sarvizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

This calbration canficate documants the iracealiity to natianal standsrds, which reslizs the physical units of b (SI).

probabilty are givan on tha following pages and sre part of the certificate

Cafbeation Equipment used (MATE critical for callbration)

y faclity: o {22 £ 3)°C and humiaity < 70%

Primary Standanis o Cai Date (Cartficate No.) S Calivration
Power meter NRP SN 14778 03-Apr-18 (No. 217-02862X12893) Apr-20
Power sensor NRP-Z31 SN 106244 03-Ape-18 (No. 217-028582) Apr-20
Power ssnsor NRP-Z31 SK. 103245 03-Apr-19 (No. 217-02003) Ape-20
Refarence 20 ¢B Atlenusgtor SN 85277 (20m) D4-Apr-18 (No, 217-02854) Ape-20
DAES SN 763 27-Dec-19 (No. DAE4-788_Dec1d) Dec-20
Probe ER3OVE SN: 2528 05-Oct-18 (Na. ER3-2328_0ci19) Ocl-20
Standards 18] Cneck Date {in house) Schaduled Check
Powsar matar E44188 5N: GB412633874 08-Apr-16 {in house chack Jun-18) N houss check: Jun-20
Fower sensoe E44124 SN; MY41498087 05-Apr-16 {in house chaok Jun-18) In houss check: Jun-20
Power sensor E44124 SN 000110210 05-Apr-16 (in house chack Jun-18) In houss check: Jun-20
|_RF ganevatar HP 8548C SN: US38420001700 O04-Aug-89 (in house check Jun-18) In housa check: Jun-20
Natwork Anslyzer ERSS8A SN USA1080477 51-Mar-14 (In houss check Oct-18) In house check: Oct-20
Function
Callorated by con K :
Appraved by
This calibration certficate shall not be reproduced sxospt in full without written appeove of (he iaboratory,
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Report No: HCT-SR-2002-FC006-R1

Calibration Laboratory of

PR ,,7’

Schmid & Partner N
Engineering AG z &
zmﬁm:ga 8004 Zurich, Switzarland "-a,,f'\m\\_s'
ISME

Accrediled by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Servics is one of the signatories to the EA
Mutltilateral Agreement for the recognition of callbration cartificates

Py -

Kallbrierd
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

wuoon

Accreditation No.: SCS 0108

Glossary:

NORMx,y,z sensitivity in free space

DCP diode compression point

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

A B CD moedulation dependent linearization parameters

En Incident E-field onentation normal to probe axis

Ep Incident E-field orientation paralle! to probe axis

Polarization ¢ @ rotation around probe axis

Polanzation § § rotation around an axis that is in the plane normal to probe axis (at measurement center),
lLe., 8 =0 s normal to probe axis

Connector 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 1309-2005, * |IEEE Standard for calibration of electromagnetic field sensors and probes, excluding

antennas, from 8 kHz to 40 GHz", December 2005

b) CTIA Test Pian for Hearing Aid Compativility, Rev 3.1.1. May 2017

Mothods Applied and Interpretation of Parameters:

NORMSx,y,z! Assessed for E-fleld polarization 8 = 0 for XY sensors and 9 = 90 for Z sansor (f s 900 MHz in
TEM-cell;, f > 1800 MHz: R22 waveguide}.

NORM(f)x.y.z = NORMx.y,z * frequency._response {see Frequency Response Chart),

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

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

Ax.y.z; Bx,y,z; Cx,y,z; Dx,y,2z; VRx,y,2: A, B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

Sphencal isctropy (3D deviation from isotropy): in a locally homogeneaous field reslized using an open
waveguide setup.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis}. No tolerance required.

Cannector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: EF3-4067 _.fan20
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EF3DV3 ~ SN:4067 January 21, 2020

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4067

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Noem (uVAVIm)*) 0.82 1.04 1.12 101 %
DCP (mV)" 96.5 98.0 97.8
Calibration results for Frequency Response (30 MHz ~- 6 GHz)
Frequancy | Target E-Field Measured Deviation Measured Deviation Une (k=2)
MHz Vim E-field (En) E-normal E-field (Ep) |  E-normal %
Vim in % Vim in %
30 77.3 77.2 -0.2% 774 0.1% +5.1%
100 77.3 78.3 1.3% 717 0.5% +51%
450 779 78.1 1.3% 77.6 0.6% +5.1%
800 77.1 778 0.9% 77.3 0.2% +51%
750 77.2 77.7 0.7% 77.2 0.1% +51%
1800 1433 139.4 27% 139.7 -2.5% +5.1%
2000 1352 1316 -2.6% 131.8 -2.5% +651%
2200 127.7 1236 -3.2% 124.9 -2.2% +5.1%
2500 124.9 122.0 -2.4% 123.2 -1.4% +51%
3000 79.5 75.8 -4.7% 76.9 -3.3% +51%
3500 256.1 247.8 -3.3% 2457 A41% +51%
3700 250.9 2402 -4.2% 238.3 -5.0% +51%
5200 49.1 49.6 1.0% 499 1.6% £51%
5500 49.6 48.3 -0.6% 48.3 -2.6% +5.1%
5800 48.9 48.7 -0.5% | 496 1.4% +51%
The reported uncertainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

¥ Numenical lnearzation paramesar: uncestainty not regured
¥ Uncertainty is datermined using the max. devastion from
field value.

P applying gular distribution and Is sxpressed for tha squers of the

Cartificate No: EF3-4067_Jan20 Page 3 of 22
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DASY/EASY - Parameters of Probe: EF3DV3 - SN:4067
Calibration Results for Modulation Response

uiD Communication System Name A B8 c D VR Max Max
d8 | dBVuv B mv dev. Unc*
(k=2)
0 cw X | 000 | 0.00 1.00 000 | 1776 | 233% | £4.7 %
Y | 000 | 0.00 1.00 1528
Z | 000 | 0.00 1.00 1635
10352- | Pulse Waveform (200Hz, 10%) X | 218 | 6404 | B60 | 1000 | 600 | +33% | £98%
AAA Y | 1500 | 87.86 | 20.30 60.0
Z | 500 | 7400 | 13.00 50,0
10353 | Pulse Wavelorm (200Hz, 20%) X | 125 | 6248 | 686 | 699 | 800 | +12% | 296 %
AAA Y | 1500 | €921 | 19.61 80.0
Z | 158 | 6433 | 801 80,0
10354- | Pulse Waveform (200Hz, 40%) X | 058 | 6083 | 506 | 398 | 050 | +08% | z96%
AAA Y | 1500 | 9148 | 19.15 95.0
Z | 080 | 6299 | @.47 95.0
10355- | Pulse Waveform (200Hz, 60%) X | 034 | 6037 | 305 222 | 1200 | £08% | 296 %
AAA Y | 1500 | 8361 | 18.77 1200
Z | 029 | 8017 | 452 120.0
10387- | GPSK Wavedorm, 1 MHz X | 041 | 6000 | 486 | 000 | 1500 | £29% | =06 %
AAA Y | 074 | 6251 | 808 1500
Z | 039 | 6000 | 353 50.0
10388- | QPSK Waveform, 10 MHz X | 222 | 6947 | 1653 | 000 500 | £11% | 296%
AAA Y | 245 | 69.80 | 16.82 150.0
Z | 212 | 8901 | 16.41 50.0
10396- | 64-GAM Waveform, 100 kHz X | 215 | 67.85 | 17.89 | 301 | 1500 | =14% | t86%
AAA Y | 307 | 7214 | 19.83 50.0
Z | 187 | 6532 | 1658 150.0
10399~ | 64-QAM Wavelorm. 40 MHz X | 342 | 6733 | 1601 | 00D | 1500 | +18% | +8.6%
AAA Y | 344 | 6691 | 1578 150.0
Z | 331 | 6694 | 1584 150.0
10414~ | WLAN CCDF, 84-QAM, 40MHz X | 468 | 6605 | 1587 | 000 | 3500 | 234% | £96%
AAA, Y | 475 | 6540 | 1550 150.0
Z | 452 | 6568 | 1566 150.0

Nete: For detalls on UID parameters see Appendix

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

" Numerical insarization parameter uncenainty oot reguired

‘ umt‘tsmtybmmmd uging the max. deviation from linear response apphing rectanguiar ditribution and ls expressed lor The square of the
fald valus,

Caentificate No: EF3-4067_Jan20 Page 4 of 22
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DASY/EASY - Parameters of Probe: EF3DV3 - SN:4067

Sensor Frequency Model Parameters

Sensor X Sensor Y Sensor Z
Frequency Corr. (LF) 0.03 -0.01 5.32
Frequency Corr. (HF) 2.82 2.82 2.82
Sensor Model Parameters
C1 c2 a T T2 T3 T4 T5 T6
fF F \ s ms.V? | msV™ ms A v
X | 316 210.04 37.15 7.16 0.00 4.98 0.31 0.12 1.00
Y | 473 | 31171 | 3652 | 1388 | 052 5.07 0.68 0.28 1.01
Z | 2889 189.77 36,39 6.76 0.00 498 0.00 0.14 1.00
Other Probe Parameters
Sensor Arrangement Rectanguiar
Cannector Angle (*) B28
Mechanical Surface Detection Mode enabled
" Optical Surface Detection Mode disablad
Probe Overall Length 337 mm
Probe Body Diameter 12 mm
Tip Length 25 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 15mm
Probe Tip to Sensor Y Calibration Point 1.5mm
Probe Tip to Sensor Z Calibration Point 1.5mm
Certificate No: EF3-4067_Jan20 Page 5of 22
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM,0° =1800 MHz,R22,0°
' hee - Vo ™ Q
. . ° ) B . ] .
Tat X Y Z Tot Y Z

Receiving Pattern (¢), 9 = 90°

=600 MHz, TEM,90° =1800 MHz R22,90°
+ . = . \ ® 4
o B - . .
Tot x Y 2 Tot X Y rd
Certificate No: EF3-4067_Jan20 Page 6 of 22 B
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Receiving Pattern (¢), 9 = 0°

g | |
E‘ 00 mhﬂmn—vﬁ—*—*—‘m * Wmm—'—‘-
w i i 1

a5 4 i

| TUJ O S Y A | I - | W U T - A - A Al M TV V.,
-‘.!-0 -1}10 -40 J = Sll'l ‘ 100 I}JD
° . iae 0 s
ml;«z &JS'Q‘!‘.- wﬁ"dn_- :5:.'-31*4:
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Receiving Pattern (¢), 9 = 90°

o :
;001!»0 'v'vv.';*’.—..—‘i ‘ >~ o gcoo
G : E ' i

05L- il i

L 1 i L 4 . A ' ' . - 1 ] i 1 i 1 1 |
5 -1bo % T 0 1éo 130
: . Rol [}
- L
mb'Hc 603*!': \&tﬁ'dvc xﬁd‘:
Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
Cartificate No: EF3-4067_Jan20 Page 7 of 22
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Dynamic Range f(E-field)
(TEM cell, f = 900 MHz)
10* ¥
1:’
o i
ol .
1057 ‘l—.!- :
':’/ .
/."
- i
o~ Y 8
P :
o ) H t 15 "’ 33237
w ‘Dl.‘ ———d- S -—t - ”'. ¢ e ot PV i
i
& .
103~ : i3
PSR W (4 14} | i
7 ! R
7’ |11}
- | . il
i L S 1 1| A.l..il‘
100 " 10 100
E tatal [Vim)
=] =]
not compensated compensatod

. -

14 Vo 50 50 U5 5 5 5 AN SRS S 0 U615 5 N1 SO SO U R mmani
%*’- St s S e = eess ]
RS .

2 : ] 1 *

100 101 102 10
) E total [Vim] .
Le) LR
not compeansatad compensated
Uncertainty of Linearity Assessment: £ 0,6% (k=2)
Cartficate No: EF3-4067_Jan20 Page 6 of 22
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Deviation from Isotropy in Air
Error (¢, 8), T = 900 MHz
-10 -08 08 -04 -02 00 0.2 04 08 0.8 1.0
Uncertainty of Spherical Isotropy Assessmeont: £ 2.6% (k=2)
Cenificato No: EF3-40687_Jan20 Page @ of 22
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Appendix: Modulation Calibration Parameters
uib Rev | Communication System Name Group PAR Unc"
(@8) | (x=2)
0 cw CwW 000 | 247 %
10010 | CAA_| SAR Vaikdation (Square, 100ms_ 10ms) Test 10.00 | 296 % |
10011 | CAB | UMTS-FDD (WCOMA) WCDMA 291 | 296% |
10012__| CAB | IEEE B02.11b WiFi 2.4 GHz (DSSS_1 Mbps) WLAN 87 | 286% |
10013 | CAB_| [EEE 802.11g WiFi 2.4 GHz (DSSS-OFOM, 6 Mbps) WLAN 46 | 98 %
1002 DAC | GSM-FDD GMSK) GSM 39 | +96% |
10023 | DAC | GPRS-FDD (TOMA. GMSK, TN 0) GSM 57 | +96% |
10024 | DAC | GPRS-FDD (TOMA, GMSK, TN 0-1) GSM 658 | 296%
10025 | DAC | EDGE-FDD {TDMA, BPSK, TN 0) GEM 1262 | 296 %
10026 | DAC | EDGE-FDD (TDMA, BPSK, TN 0-1) GSM 955 | *96%
10027 | DAC | GPRSFDD (TOMA, GMSK, TN 0-1-2} GSM 480 | 298%
10028 | DAC | GPRS-FDD (TOMA. GMSK. TN 0-1-2-3) GSM 355 | =06% |
10029 | DAC_ | EDGE-FDD (TDMA, 8PSK. TN 0-1-2) GSM 778 | 296%
10030 | CAA | [EEE B02.15.1 Bluetooth (GFSK, DH1) Bluetooth 530 | 296 %
0035 | CAA | IEEE 802.15.1 Bluetooth (GFSK, DH3) Blustooth 187 | 206 %
| 10032 | CAA | IEEE B02.15.1 Bluetooth (GFSK, DHS) Bluetooth 16| +96%
10033 | CAA_| IEEE B02.15.1 Bluatooth (P4-DGPSK, DH1) Bluetooth T74_| £96% |
10034 | CAA | IEEE 802.15.1 Blueloolh (PV4-DQPSK, DH3} Bluetooth 453 | 296%
10035 | CAA | |EEE 802.15.1 Blustoath (PI4-DAPSK, DHS) Bistooth 383 | =96%
10036 | CAA | IEEE 802,151 Bluetooth {8-DPSK, DH1) Biuetooth B.01 | +96%
10037 | CAA | IEEE 802.15.1 Blugtooth (8-DPSK, DH3) Blustooth 477 | 296 %
10038 | CAA | IEEE 802.15.1 Bluetooth (8-DPSK, DH5) Biuetooth 410 | =96 %
10038 | CAB_| GDMA2000 (1xRTT, RC1) COMAZ000 | 457 | 296 %
10042 | CAB | I5-54 /1S-136 FOD (TOMAFDM, PU4-DAPSK, Haifrate) AMPS 778 | +9¢
10044 | CAA | ISO1EINTIA-G63 FDD F AMPS 0.00 | 296%
10048 | CAA | DECT (TDD, TOMAFDM. GFSK, Full Siol, 24) DECT 1380 | 96 % |
0048 | CAA | DECT (TDD, TOMAFDM.GFSK, Double Siot, 12) DECT 1079 | 96 %
0056 | CAA | UMTS-TDD (TD-SCDMA, 128 Mcps) TD-SCDMA | 1101 | 29.6%
| 10058 | DAC | EDGE-FDD (TDMA, 8PSK. TN 0-1-2-3) GSM 52 | 29¢
10058 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mbps) WLAN 212 | 496%
10060 | CAB_| IEEE 802.11b Wiri 2.4 GHz (DSSS, 5.5 Mbps) WLAN 83 | 296 %
0061 | CAB | IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 Mops). WLAN 60 | 296% |
| 10062__| CAC | IEEE 802 11ah WiFi 5 GHz (OFDM, 6 Mbps) WLAN 68 | +96%
0063 | CAC | IEEE 802 11auh WiFi 5 GHz (OFDM, 9 Mbps) WLAN 63 | 296%
10064 | CAC | IEEE 802.11am WIFI 5 Gtz (OFDM, 12 Mops] WLAN 909 | +96%
100685 | CAC | IEEE 802.11ah WiFl 5 GHz (OFDM, 18 Mbps) WLAN 9.00 | $96%
10066 | CAC | IEEE 802.11ah WiFi 5 GHz (OFDM, 24 WLAN 838 | $96% |
10067 | CAC | IEEE 8021 1ah WIFI 5 GHz (OFDM, 38 WLAN 10.12 | 296%
10068 | CAC | IEEE 802.11am WiFi 5 GHz (OFDM, 48 Mbps) VILAN 1024 | 356 % |
10069 | CAC | IEEE 802 11a/h WIFI 5 GHz (OFDM, 54 Mbos) WLAN 10.56 | +9.6% |
10071 | CAB | IEEE 802 11g WiF| 2.4 GHz (DSSS/OFDM, 8 Mbps) WLAN 983 | 496%
10072 | CAB | IEEE B02.11g WiFi 2.4 GHz (DSSSIOFDM, 12 Mbps) WLAN 962 | +906%
10073 | CAB | IEEE 802 11g WIFI 2.4 GHz (DSSSIOFDM, 18 Mbgs) _ WLAN 984 | +9.6% |
10074 | CAB | IEEE 802.11g WiFi 2.4 GHz (DSSS/OFDM, 24 Mbgs) WLAN 10,30 | +56%
10075 | CAB | IEEE B02.11g WiFi 24 GHz (DSSS/OFDM, 36 Mbps) WLAN 10.77_| $9.6% |
10076 | CAB | [EEE B0Z.11g WiFi 2.4 GHz (DSSSIOFDM, 48 Mbps) WLAN 1094 | +96%
10077 | CAB | [EEE 802.11g WiFi 2.4 GHz (OSSSIOFDM, 54 Mbps) WLAR 11.00 | +96%
10081 | CAB | CDAMAZO0D (1xRTT, RC3) CDMAZ000 | 387 | £9.8%
10082 | CAB | 15-54 /15-136 FOD (TDMA/FDM, Pi4-DQPSK, Fullrate) AMPS 477 | 06%
10080 | DAC | GPRS-FDD (TDMA, GMSK, TN 0-4) GSM 656 | +868%
10087 | CAB | UMTS-FDD (HSOPA) WCDMA 48 | $96%
10088 | C UMTSFOD (HSUPA, Sublest 2)_ WCOMA BB | 08 %
0088 | DAC | EDGE-FDD (TDMA, BPSK. TN 0-4) GSM §66 | +0.6%
0100__| CAE | LTE-FDOD (SC-FDMA, 100% RS, 20 MHz, QPSK) LYE-FOD 567 | +96%
101 | CAE | LTE-FDD (SC-FOMA, 100% RB, 20 MHz,_16-QAM) LTE-FDO 542 | 296% |
102__| CAE | LTE-FDO (SC-FOMA, 100% RB, 20 MHz, 64-QAM) LTE-FDO B0 | £96%
103 | CAG | LTE-TDD (SC-FDMA, 100% RB, 20 MHz, QFS LTE-TDD 29 | 206 %
10104 | CAG | LTE-TOD (SC-FDMA, 20 MHz, 160 LTE-TDD 97 | 496% |
| 10105 | CAG | LTE-TDD (SC-FOMA, 100% RS, 20 MHz, 540/ LTE-TDD 10.01 | 296 %
[10108__| CAG | LTE-FDO (SC-FDMA, 100% R8_10 MHz, QPSK) LTE-FDD 580 | +96%
Cartificate No: EF3-4057_Jan20 Page 10 of 22
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10108 CAG | LTE-FDD (SC-FOMA, 100% RB, 10 Mz, 16-0AM) LTE-FDD 643 | $96% |
10110 | CAG ne"‘"-mn'jg““ DMA, 100% RB. 5 MHz, GPSK) LTE-FDD 575 | 296%
10113 | CAG | LTE-FDD (SC-FOMA. 100% RB, 5 MHz._16-QAM) LTE-FOD 644 | +96%
10112__| CAG | LTE-FDD (SC-FDMA, 100% RB, 10 MHz, 64-QAM) LTE-FDD 659 | 206% |
10113 | CAG | LTE-FDD (SC-FOMA. 100% RB, 5 MHz. 64-GAM) LTE-FDD 62 | £9.6% |
10114 | CAC | IEEE B02.11n (HT Greenfigid, 13. BPSK) WLAN 10 | 296%
1011 CAC_| IEEE 802.11n (HT Greenfield, 81 Mbps, 16-QAM) WLAN 48 | 306% |
1011 C IEEE 802.11n (HT Greenfield, 135 Mbps. 64-0AM) WLAN 315 | 206%
101 CAC | IEEE 802.11n (HT Mixed, 13.5 Mbps, BPSK WLAN 3.07 | $96%
10116__| CAC | IEEE B0Z.11n (HT Mixed, 81 Mbps, 16-GAM) WLAN 359 | £9.6% |
10118 | CAC | IEEE 802.11n (HT Mixed, 135 Mops, 64-QAM) WLAN 813 | $96%
101480 | CAE | LTE-FDO (SC-FOMA, 100% RB, 15 MHz. 16-GAW) LTE-FDD 649 | +96% |
10141 | CAE | LTE-FDO (SC-FOMA. 100% RB, 15 MHz._64-QAM) LTEFDD 653 | +0.6%
10142 | CAE | LTE-FDO (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-FDD 73| 206 %
10143 | CAE | LTE-FDO (SC-FOMA, 100% RB, 3 MHz, 16-QAM) LTE-FDD 635 | +0.6%
10144 | CAE | LTE-FDD (SC-FOMA_ 100% RB, 3 MHz, 64 LTE-FDD 665 | +96% |

10145 __| CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 MHz, OPSK) TE-FOD 576 | £08.6% |
10146 | CAF_| LTE-FOD (SC-FDMA, 100% RB, 1.4 Mz, 16-OAM) LTE-FDD A1 | 196%
10147 | CAF | LTE-FDD (SC-FOMA, 100% RB, 1.4 Mrz, 54-QAM) LTE-FOD 72| 06%
10148 | CAE | LTE-FDO (SC-FOMA, 50% RS, 20 MHz, 16-GAM) _ LTE-FDD 42 | +96%
10150 | CAE | LTE-FDO (SC-FOMA, 50% RB, 20 MHz, B4-QAM) LTE-FDD €60 | £9.6% |
10151 | CAG | LTE-TOD (SC-FOMA, 50% RB, 20 MHz, OPSK) LTE-TDD. 928 | +0.6%

710152 | CAG | LTE-TDD (SC-FOMA, 50% RB, 20 MHz, 16-QAN(] LTE-TDD G892 | +96%
10153 | CAG | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 64-QAM) LTE-TDD 1005 | +0.6%

10154 | CAG | LTE-FDD (SC-FOMA, 60% RB. 10 MHz, QPSK) LTE-FDD 575 | +9.6%
10156 | CAG_| LTE-FDD (SC-FDMA, 50% RB, 10 MHz, 16-GAM) LTE-FDD 43 | +96%
10156 | CAG | LTE-FDO (SC-FOMA, 50% RB, 5 MHz, QPSK) LTE-FOD 79 | £0.6% |
10157 | CAG | LTE-FDD (SC-FOMA, 50% RB, 5 MHz, 16-CAM) LTE-FDD 549 | +06%
10158 | CAG | LTE-FDD (SC-FOMA, 50% RB, 10 MHz, 654-OAM) LTE-FDD 62 | +96%

10158 __| CAG_| LTE-FDO (SC-FDMA, 50% RB, 5 MHz, 64-GAM) LTE-FDD 56 | 9.6 % |
10160 | CAE | LTE-FOD (SC-FOMA, 50% RB. 15 MHz, QPSK) LTE-FDD 582 | +9.6%
10161 | CAE | LTE-FDO (SC-FOMA, 50% RS, 15 MHz u&m LTEFDD 43 | $96%
10162 | CAE | LTE-FDO (SC-FOMA, 50% RB. 15 MHz, 64-QAM) LTE-FOD 658 | +06% |
10166 | CAF | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, OPSK) LTE-FDD 546 | $96%
10167 | CAF | LTE-FDO (SC-FOMA, 50% RB, 1.4 MHz, 16-0AM) LTE-FDD 621 | +06%
10168 | CAF | LTE-FDD (SC-FOMA, 50% RB. 1.4 MHz,_64-QAM) LTE-FOD 670 | 296%

10169 | CAE | LTE-FDD (SC-FOMA, 1 RB, 20 MHz QPSK) LTE-FDD 73 | +06%
10170 | CAE | LTE-FDD (SC-FOMA, 1 RB, 20 MHz. 16-QAM) LTE-FOO 652 | +98%
10171__| AAE | LTE-FOD (SC-FOMA, 1 RB, 20 MHz_64-QAM) LTE-FDD 549 | +96%
10172 | CAG | LTE-TDD (SC-FDMA, 1 RB, 20 MHz QPSK) LTE-TDD 921 | 296 %
10173 | CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz,_16-QAM) LTE-TDO 48| 206%

10174__| CAG | LTE-TDD (SC-FOMA, 1 RB, 20 MHz. 64-QAM) LTE-TDO 1025 | =06 %
10175 | CAG | LTE.FDD (SC-FOMA, 1 RB, 10 QPSK) LTE-FDD 572 | 208 %
10176 | CAG | LTE-FOD {SC-FOMA, { RB, 10 MHz_16-QAM) LTE-FDO 652 | +06%
10177 | Al | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, QPSK) LTE-FCO 573 | 06 %
10178 | CAG_| LTE-FDD (SC-FDMA, t RB,5 MHz, 16-GAM) LTE-FDO 52 | =96%
10178 | CAG | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-FOD 50 | =06%
10180 | CAG | LTE-FDD (SC-FOMA, 1 RB, 5 MHz, 64-QAM) LTE-FDD 650 | 296%
10181 | CAE | LTE-FDD (SC-FOMA, 1 RB, 15 MHZ QPSK) LTE-FOD 572 | =06%

10182 | CAE L"IE-FI.'.'!JEFD:MAE: 1RB, 15 MHz, 16-GAM) LTE-FOO 52 | 296%
10183 | AAD | LTE-FDD (SC-FDMA, 1 RB, 15 MHz,_64-QAM) LTE-FCD 50 | £96%
10184 | CAE | LTE-FOD (SC-FOMA, 1 RB, 3 MHz, GPSK) LTE-FDD 73| 206%
10185 | CAE | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16-QAM) LTE-FDO 51 | 296%
10186 | AAE | LTE-FDD (SC-EOMA, 1 R aa",“_ﬁ"'smqs MHz2, LTE-FOD 50 | 296%
10187 _| CAF | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, QPSK) LTE-FOD 73 | 2096%
10788 | CAF | LTE-FDD {SC-FDMA, 1 RB, 1.4 Mz, 16-Q LTE-FDD 52 | +96% |

10189 | AAF | LTEFDD (SCFDMA, 1 RB, 14 MHz, e4-c LTE-FOD 50 | £96% |
10193 | CAC | IEEE 802 11n m'emes_@m WLAN 05 | 496%
10194 | CAC | IEEE 802 11n (HT G WLAN 12 | 296%

10195 | CAC | IEEE 802.11n w-cmasm_hps wmm WLAN 521 | 296 %
10198 | CAC | IEEE 802 11n (HT Mixed_ 6.5 Mbps, BPSK) WLAN 510 | +96%
10187 | CAC | IEEE 802 11n (HT Mixed. 39 Mbps. 168-QAM) WLAN 513 | 296 %
10198 | CAC | IEEE 802.11n (HT Mixed. 65 Mbps, 64-QAM) WLAR B.27 | 496%
10219 | CAC | IEEE BO2 11n (HT Mixed, 7.2 Mbps, BPSK) WLAN 803 | +96%
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10220 | CAC | IEEE 802.11n (HT Mixed. 43.3 Mbps, 16-QAM) WIAN 813 | +96%
10221 CAC | IEEE 802.11n (HT Mixed, 72.2 64-QAM) WLAN 8.27 +9.6% |
10222 | CAC | IEEE 802 11n (HT Mixed, 15 Mbps. BPSK) WLAN 06 | 396%

110223 | CAC_| IEEE 802.11n (HT Mixed. 90 Mbps, 16-DAM)_ WLAN 48 | $96% |

| 10224 | CAC | TEEE 802.11n (HT Mixed, 150 Mbps. B4-QAM) WLAN 08 | +96% |
10225 | CAB_| UMTS-FDD (HSPA*) WC 597 | +8968%
10226 | CAB | LTE-TOD (SC-FDMA, 1 RB, 1.4 Mz, 16-QAM] LTE-TOD 943 | +96% |

| 10227 | CAB | LTE-TOD (SC-FDMA, 1 RB, 1.4 MHz, 64-QAM) LTE-TDD 1026 | 96% |
10228 CAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MiHz, QPSK) LTE-TOD 9.22 196%

(10229 | CAD | LTE-TDD (SC-FOMA, 1 RB, 3 Mz, 16-GAM) LTE-TOD 948 | 396%
10230 | CAD | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, 64-0AM) LTE-TDD 1025 | 56%
10231 | CAD | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, QPSK) LTE-TDD 919 | $06% |

10232 | CAG | LTE-TDD {SC-FDMA, 1 RB, 5 MHz, 1 LTE-TDD 948 | +96%
10235 | CAG | LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64-QAM) LTE-TDD 1025 | 496%

| 10234__| CAG | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, QPSK) LTE-TOD 921 | 396% |

| 10235 | CAG | LTE-TOD (SC-FDMA, 1 RB, 10 MHz, 16-QAM) LTE-TOD 948 | 496%

| 10236 | CAG_| LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64-QAM) LTE-TDD 1025 | +96% |
10237 CAG | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, QPSK) LTE-TDD 9.21 296% |
10238 CAF | LTE-TDD (SC-FOMA, 1 RB, 15 MHz, 16-QAM) LTE-TDD 9.48 496%
10239 | CAF | LTE-TCD (SC-FDMA, 1 RB, 15 MHz, 64-GAM) LTE-TOD 1025 | 296 % |
10240 | CAF | LTE-TDD (SC-FOMA, t RB, 15 MHz, QPSK) LTE-TDD 921 | 496 % |

10241 | CAB | LTE-TDD (SC-FDMA, 50% RB. 1.4 MHz,_ 16-QAM) LTE-TDD 382 | 96 % |
10242 | CAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM) LTE-TOD 186 | 296 %
10243 | CAB | LTE-TOD (SC-FDMA, 50% RB. 1.4 MHz, QPSK) LTE-TDD 046 | 496%

| 10244 | CAD | LTE-TDD (SC-FDMA, 50% R8. 3 Mz, 16-QAM) LTE-TDD 1006 | 296% |
10245 | CAD | LTE-TOD (SC-FDMA, 50% RS, 3 MHz, 64-QAM} LTE-TDD 1008 | 296% |

’__@_248 CAD | LTE-TOD (SC-FDMA, 50% RB. 3 MHz. OPSK) LTE-TDD 9.30 $96% |
10247 | CAG | LTE-TOD (SC-FOMA, 50% RB. 5 MHz, 16-0AM) LTE-TDD 991 | 96%

| 10248 | CAG | LTE-TDD (SC-FDMA, 50% RB. 5 MHz, 54-QGAM) LTE-TOD 1008 | 296% |
10248 CAG_| LTE-TDD (SC-FOMA, 50% RB. § MHz. QPSK) LTE-TOD .29 296%

| 10260 | CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 16-0AM) LTE-TDD 81 | 96%
10251__| CAG | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, 64-0AM) LTE-TDD 1017 | 496%
10252 | CAG | LTE-TOD (SC-FDMA, 50% RB, 10 MHz, QPSK) LTE-TOD 924 | 396%
10253 | CAF | LTE-TOD (SC-FDMA, 50% RB, 15 MHz. 16-0AM) LTE-TDD 930 | 486%
10254 CAF | LTE-TDD {SC-FDMA, 50% RB, 15 MHz, 654-QAM) LTE-TDD 1014 | 296 %
10256 | CAF | LTE-TOD (SC-FDMA, 50% RB, 15 MHz, QPSK) LTE-TDD 820 | $96% |

10256 | CAB | LTE-TDD (SC-FOMA, 100% R8, 1.4 MHz, wﬁ%’” LTE-TDD 996 | +96% |
10257 | CAB_| LTE-TDD (SC-FOMA, 100% K8, 1.4 MHz_64-QAM) LTE-TOD 10.08 | $96% |
10258 | CAB | LTE-TDD (SC-FDMA, 100% RS, 1.4 MHz, QPSK) LTE-TDD 934 | 496%

10259 | CAD | LTE-TDD DMA, 100% RE, 3 MHz. 16-QAM) LTE-TOD 998 | $96% |
10260 | CAD | LTE-TDD DMA, 100% RB, 3 MHz, 64-0AM] LTE-TDD 157 | 456 %
10261 | CAD | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, QPSK) LTE-TDD )24 | +56% |
10262 CAG | LTE-TDD DMA, 100% RB, 5 MHz. 16-QAM) LTE-TDD )83 $96%

10263 | CAG | LTE-TDD {SCFDMA. 100% RB, 5 MHz_ 64-0AM) LTE-TDD 1016 | +96%

10264 | CAG | LTE-TDD {SCFDMA, 1 5 MHz,_QPSK) LTE-TDD 923 | :+96% |

10265 | CAG | LTE-TDD {SCFDMA, 100% RB, 10 MHz, 16-QAM] LTE-TDD 992 | £0.6% |
10266 | CAG | LTE-TDD (SC-FOMA, 100% RB, 10 MHz,_64-QAM) LTE-TDD 1007 | +96%

(10267 | CAG | LTE-TDD !EE-F'DMAL-_ﬂ D0% RB, 10 MHz, QPSK) LTE-TDD 930 | +96%
10268 | CAF | LTE.TDD (SC-FDMA. 100% RB, 16 MHz_16-QAM) LTE-TDD 10.06 | +86%

10263 | CAF_| LTE-TDD (SC-FDMA_100% RB, 15 € LTE-TDD 1013 | +96%
10270 | CAF | LTE-TDD (SC-FOMA. 100% RB, 15 MHz Q LTE-TDD 958 | +0.6% |

D274 | CAB_| UMTS-FDD (HSUPA_ Sublest 5, 3GPP Ral8.10) WCOMA 487 | +98%

10275 | CAB | UMTS-FDD (HSUPA_ Sublest 5, 3GPP Reis.4) WCDMA 396 | 496%

| 10277 | C PHS (QPSK) PHS 1181 | +06% |

[ 10278__| CAA | PHS (QPSK. BW 834MHz, Rooft 0.5) PHS 1181 | +96%

(10279 | CAA_| PHS (QPSK, BW 884MHz, Roliofl 0.38) PHS 1218 | +66%

| 10290 | AAB | CDOMA2000, RC1. SO55, Full Rate COMAZ000 | 381 | +66%

10281 | AAB_| COMA2000, RC3, SO55, Full Rate COMA2000 46 | +96%

10282 | AAB | CDMA2000, RC3. S032, Full Rate COMA2000 | 338 | 0.6 %

10293 | AAB_| COMA2000, RC3, 503, Full Rate CDMA2000 | 350 | £8.6%
10285 | AAB | CDMAZ2000, RC1. SO3. 1/8th Rata 25 ir. COMAZ000 | 1249 | =96 %

[ 10297 | AAD | LYE-FDD (SC-FOMA, 50% RS, 20 NHz, QPSK) LTE-FDO 81 | 296%
10298 | AAD | LTE-FDD (SC-FOMA, 50% RB. 3 Mz, QPSK) LTE-FOO 72 | +96%
10299 | AAD | LTE-FDD (SC-FOMA, 50% RB. 3 MHz, 16-QAM] LTE-FDO 539 | £96%
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10300 | AAD | LTE-FDD (SCFDMA, 50% RB, 3 MHz_64-QAM) LTE-FDD 680 | +96%
10307 | AAA | IEEE B02.165 WIMAX (28:18, Smis, 10MHZ, Q P_s_:g, PUSC) WiMAX 1203 | 298%
10302 | AAA | IEEE B02.16e WIiMAX (29.18, 5ms, 10MHz, QPSK, PUSC, 3 CTRL | WIMAX 1257 | 296%
10303 | AAA | IEEE 802166 WIMAX (31:15, 5ms, 10MHz, 64QAM, PUSC) WIMAX 1252 | £96% |
10304 | AAA | IEEE B02.160 WIMAX (25:18, 5ms, 10MHz, G4QAM, PUSC) WIMAX 1186 | 296%

0305 | AAA | IEEE B02.16e WIMAX (31:15, 10ms, 10MHZ, B40AM, PUSC, 15 WIAX 1524 | 196%
SM)
10306 | AAA | IEEE B02.166 WIMAX (25.18, 10ms, 10MHz, 64QAM, PUSC, 18 WIMAX 1467 | 296%
Symbois) s s
10307 | AAA | IEEE 802.16¢ WiMAX (25:18, 10ms, 10MHz, QPSK. PUSC. 18 WIMAX 1448 | x96%
10308 | AAA | IEEE B02.16¢ WIMAX (25.18, 10ms, 10MHz, 16GAM, PUSC) WIMAX 1446 | 296%
10308 | AAA | [EEE 802,168 WIMAX (28:18, 10ms, 10MHzZ, 160AM, AMC 2x3, 18 | WIMAX 1458 | 956 %
symbols)
10310 | AAA | IEEE 802.16¢ WiMAX (29:18, 10ms, 10MHz, QPSK, AMC 2x3, 18 | WIMAX 1457 | +96%
symbois)
10311 | AAD | LTE-FDD (SC-FDMA_100% RB, 15 MHz QPSK) LTE-FDD 606 | +66% |
10313 | ARA | IDEN 1.3 iDEN 1051 | +86%
10314 | AAA | IDEN 1:6 iDEN 1348 | $96% |
10315__| AAB | IEEE 802,11b WiFi 2.4 GHz (DSSS, 1 Mbps. 96pc duty cyale) WLAN 71| 256%
0 AAB | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, & Mbps, 96pc duly cycie) | WLAN 838 | +9.6%
0317 _| AAC | IEEE 802.11a WiFI 5 GHz (OFDM, 6 Mbps, BBpe duty cycle) WLAN 836 | +66% |
10352 | AAA | Pulse W, {2008z, 10%) Generic 10.00 | +96%
10353 | AAA Wavelom Generic 609 | $06%
10354 | AAA | Pulse Wavelorm (200Hz, 40% Generic 358 | +06% |
10355 | AAA | Pulse WaveSorm (200Hz, 60% G 222 | 298%
10356 | AAA_| Pulse Wavaform BO% Ganeric 097 | +96% |
| 10387 | AAA_ | OPSK Waveform, 1 MHz Ganeric 510 | +9.6% |
10388 | AAA | QPSK Waveform, 10 MHz Generic 522 | +86%
10396__| AAA | GA-QAM W 100 kHz Generic 627 | $96% |
| 10388 [ AAA | 64-QAM Waveform, 40 MHz Generic 327 | +96% |
10400 | AAD | IEEE 802.11ac WiFi (20MHz. 64-0AM, 89pc duly cycle) WLAN 137 | $96%
0401 | AAD | [EEE 802.11ac WiFi (40MHz, 64-QAM. 99pc duty cycle) WLAN 60 | +0.6% |
10402 | AAD | IEEE 802.11ac WiFi (B0MHz. 64-QAM, ) WLAN 853 | +96%
10403 | AAB | COMA2000 (1xEV-DO, Rev. 0) CDMA2000 | 376 | +96%
10404 | AAB | COMAZ000 (1XEV-DO, Rev. A} CDMA2000 | 377 | +86%
10406 | AAB | COMA2000, RC3. S032, SCHO, Full Rate CDMA2000 | 522 | +96%
10410 | AAG | LTE-TDO (SC-FOMA, 1 RB, 10 MHz, OPSK, UL LTE-TDD . +08%
Subframe=2,3.4,.7.8 8 Sublrame Conf=4)
10414 [ AAA | WLAN CCOF, 84-QAM, 40MHz Generic 851 | +06%
10415 | AAA | IEEE 802.11b WIF) 2.4 GHz (DS5S, 1 Mbps, 99pc duly qde) WLAN 54 | 206%
10416__| AAA | IEEE 802.11g WiFi 2.4 GHz (ERP-OFDM, 6 Mbps WLAN 823 | +0.6% |
10417 | AAB | TEEE 802.11a/h WiFi 5 GHz (OFDM, e&,g_sgcamycyqe_) WLAN 823 | +96%
10418 | AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, 880c duty cycle, | WLAN 814 | £0.6%
Long preambule)
10419 [ AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 6 Mbps, B9pc duty cycie, | WLAN 518 | t98%
Short preambue) Saaks
10422 | AAB | IEEE 802.11n (HT Greenfield, 7.2 BPSK) WLAN 832 | +06%
10423 | AAB | IEEE 802.11n (HT Greenfield, 43.3 Mbps. 16-GAM) WLAN 847 | 06 %
10424 | AAB | IEEE 802.11n (HT Greanfisid, 722 Mbps, B4-GAM) WLAN 40 | =06%
10425 | AAE | IEEE 802.11n (HT Greenfield, 15 Mbps, BPSK) WLAN A1 | 206% |
10426 | AAB | JEEE 802.11n (HT G 90 Mbps, 16-QAN) WLAN A5 | 08%
10427 | AAB | IEEE 802.11n (HT Greenfield, 150 Mbps, 64-QAM) WLAN 41 | =96 %
10430 | AAD | LTE-FDD (OFDMA. 5 MHz E-TM 3.1) LTE-FDO 28 | 2868%
10431 | AAD | LTE-FDD (OFDMA, 10 MiHz, E-TM 3.1) LTE-FDO 38| 96%
10432 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) LTE-FDD 34| =08 %
10433 | AAC | LTE-FDD (OFDMA. 20 MHz. E-TM3.1) LTE-FDOD 34 | 298%
10434 | AAA | W-COMA (BS Test Model 1, 64 DPCH) WCDMA B0 | 96%
10435 | AAF | LTE-TOD (SC-FDMA, 1 RE, 20 MHz QPSK. UL LTE-TDO 782 | 296 %
Sublrame=2,3.4.7,8,9) .
10447 | AAD | LTE-FDD (OFDMA. 5 MHz E-Th 3.1, Clipping 44%) LTE-FDO 766 | 296%
10448 | AAD | LTE-FDD (OFDMA, 10 MHZ, E-TM 3.1, Clippin 44%) LTE-FOD 753 | 296% |
| 10449 | AAC | LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, Cliping 44%) LTE-FDD 751 | 296% |
(10450 | AAC | LTE-FDD (OFOMA, 20 MHz, E-TM 3.1, Clipping 34%) LTE-FOD [48 | 296%
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10451 [ AAA_ | W-COMA (BS Tesl Model 1, 62 DPCH. Clipping 44%) WCDMA 750 | +96%
10453 | AAD | Validation (Squara, 10ms_ 1mes) Test 1000 | £96%
10456 | AAB | IEEE B02.11ac WiFi (1600Hz, 64-QAM. 89p0 duly cycle) WLAN 563 | £08 %
10457 | AAA_ | UMTS-FDD (DC-HSDPA) WCDMA .62 | +06%
10458 | AAA | COMAZ2000 (1XEV-DO, Rev, B, 2 camers) COMA2 555 | +9.6% |
10458 | AAA | COMAZ2000 (1xEV-DO. Rov. 8, 3 camiers) Cl 000 25 | +96%
10460 | AAA | UMTS-FDD (WCDMA,_AMR) WCDMA 233 | +06%
10467 | AAB | LTE-TDD (sc-znm 1RE, 1.4 MHz QPSK, UL LTE-TDD 762 | +96%

. 4,7.8.8)
10462 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHZ 16-0AM, UL LTE-TOD 830 | +96%
Subframe=2.3.4.7.8.9)
10463 | AAB | LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz. B4-GAM, UL LTE-TDD 856 | t06%
Subframe=234,7,8.9)
10464 | AAC | LTE-TDD {SC-FDMA, 1 RB, 3 M-z, GPSK, UL LTE-TDD 782 | +36%
24789
10465 | AAC | LTE-TDD (SC-FDMA, 1 RS, 3 Mz, 16-QAM, UL LTE-TDD 832 | +96%
Subframe=2.3.4,7,8.9)
10466 | AAC | LTE-TOD {SC-FDMA, 1 RB, 3 MHz, 64-QAM, UL LTE-TDD 857 | £96%
Sublrame=2.3.4,7,8.9)
10467 | AAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, GPSK, UL LTE-TOD 782 | +96%
Subframe=2.3.4,7.8,9)
10468 | AAF | LTE-TDD (SC-FDMA, 1 RB, 5 Mz, 16-QAM, UL LTE-TOD 832 | 96 %
Subframe=2,34,7,8,9)
10463 | AAF | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, 64-QAM, UL LTE-TDD 856 | +66%
Subframe=2.34,7,8.9)
10470 | AAF | LTE-TDD {SCFDMA, 1 RB, 10 MHz, QPSK, UL LTE-TOO 782 | 296%
Subframe=23.4,7,8.9)
10471 | AAF | LTE-TDD {SC-FDMA, 1 RB, 10 MHz, 16-QAM, UL LTE-TOD 832 | £96%
Subframe=23.4,7,8 2
10472 | AAF | LTE-TOD (SC-FDMA, 1 RB, 10 MHz, 64-GAM, UL LTE-TOD 857 | 186%
Subframe=2.34,7,8.8)
10473 | AAE | LTE-TOD (SC-FDMA, 1 RB, 15 MHz, GPSK, UL LTE-TOD 782 | 296%
Subframe=2.34.7 8.9)
10474 | AAE | LTE-TDD {SC-FDMA, 1 BB, 15 MHz, 16-QAM, UL LTE-TOD 832 | £96%
Subframe=23 4,7 8.9} ]
10475 | AAE | LTE-TDD [SC-FDMA, 1 RB, 15 MHz, 64-QAM, UL LTE-TOD 857 | 96 %
34,7.89)
10477 | AAF | LTE-TDD (SC-FOMA, 1 RB, 20 MHz, 16-GAM, UL LTE-TDD 832 | +66%
Subframe=234789)
10478 | AAF | LTE-TDD [SC-FDMA, 1 RB, 20 MHz, 64-QAM, UL LTE-TOD 857 | +96%
Subframe=23.4,7,8.9)
10473 | AAB | LTE-TDD (SC-FOMA, 50% RB, .4 MHz, QPSK, UL LTE-TDD 774 | t96%
Subframe=234.7,8.8)
10480 | AAB | LTE-TDD (SC-FDMA, S50% RB, 1.4 MHz, 16-QAM, UL LTE-TDD 418 | 296%
Subframe=234.788)
10481 | AAB | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 845 | 196%
Subtrame=2,34,7.8.9)
10482 | AAC | LTE-TDD (SC-FDMA, 50% RB, 3 MHz, QPSK, UL LTE-TDD 771 | 296%
Subframe=2.34,7.8.6)
10483 | AAC | LTE-TDD (SC-FDMA_ 50% RB, 3 MHZ, 16-QAM, UL LTE-TDD 839 | +06%
Subframe=2,3,4,7,8.9)
10484 | AAC | LTE-TDD (SC-FDMA. 60% RB, 3 MHz, 64-GAM, UL LTE-TDD 847 | +96%
Subframes2 3 .4,7,8.9)
10485 | AAF | LTE-TDD (SG-FOMA, 50% RB, 5 MHz, QPSK, UL LTE-TDD 758 | +98%
Sublrame=2,34,7.8.9)
104886 | AAF | LTE-TDD (SC-FOMA_ 50% RB, 5 MHz, 16-QAM, UL LTE-TOD 536 | :96%
Subframe=2,34.7.8.9)
10487 | AAF | LTE-TDD (SC-FDMA, 50% RB, 5 MHz, 64-QAM, UL LTE-TDD 060 | 206%
Subérame=2,3.4,7.8.9)
10488 | AAF | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, QPSK, UL LTE-TOD 770 | £86%
3.4,7.8.8)
10483 | AAF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 16-QAM, UL LTE-TDD 831 | £66%
Sublrame=2.34.7.8.9)
10450 | AAF | LTE-TDD (SC-FOMA, 50% RB, 10 MHz, 64-QAM, UL LTE-TDD 858 | £96%
Subframe=2,3,4,78,9
0481 | AAE | LTE-TDD (SC-FDMA, 50% RB. 15 MHz, GPSK. UL LTE-TOD 774 | 298 %
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Subframe=2.34,7,8.9) ]
10492 AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, 16-QAM, UL LTE-TDD 841 2986%
Subframe=234,789
10433 | AAE | LTE-TDD (SC-FDMA, 50% RB, 15 MHz, §4-QAM, UL LTE-TDD B85S | 296%
Subframe=2.347.8.9) ]
10404 AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. QPSK, UL LTE-TOD 774 296%
Subframe=234.7.8.9)
10485 | AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, 16-QAM, UL LTE-TDD 8.37 +96%
34789
10496 AAF | LTE-TDD (SC-FDMA, 50% RB, 20 MMz, 64-QAM, UL LTE-TDD 8.54 +56%
Sublrames2 3.4,7,8.8)
10497 AAB | LTE-TDD (SC-FOMA, 100% RB, 1.4 MHz, QPSK, UL LTE-TDD 787 +96%
Subframe=2.3,4,7.8.9) ol
10488 AAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 16-QAM, UL LTE-TDD a40 +96%
Subframe=2,3.4.7.8.9)
10499 AAB | LTE-TDD (SC-FDMA, 100% RB, 1.4 MHz, 64-QAM, UL LTE-TDD 868 +56%
Subframe=2.34.78.9) be
10500 AAC | LTE-TDD (SC-FOMA. 100% RB, 3 MHz, QPSK, UL LTE-TDD 187 +96%
Sublrame»2,3,4,7 8.9)
10501 AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, 16-QAM, UL LTE-TDD 8.44 +96%
Subirame=2.3.4.7.8.9)
10602 AAC | LTE-TDD (SC-FDMA, 100% RB, 3 MHz 64-QAM, UL LTE-TDD 852 +96%
Subframe=234.7 8.6)
10503 | AAF | LTE-TDO (SC-FOMA, 100% RB, 5 MHz. QPSK, UL LTE-TDD 172 +96%
Subframe=2,34.7 8.8)
10504 | AAF | LTE-TDO (SC-FDMA, 100% RB, 5 MHz, 16-QAM, UL LTE-TDD 831 | £86%
Subframe=2.34.7 8.9)
10505 AAF | LTE-TDO (SC-FDMA, 100% RB, 5 MHz, 64-QAM, UL LTE-TDD a54 +88%
Subframe=2,3,4.7.8.9) o
10506 AAF | LTE-TDD (SC-FDMA, 100% RB, 10 MHz, QPSK, UL LTE-TDD 774 +86%
| Sublrame=2,3,4.7.8.9)
10507 AAF | LTE-TDOD (SC-FDMA, 100% RB, 10 MHz, 16-QAM, UL LTE-TDD 436 £96%
Subframe=2,3,4.7.8.9)
10508 AAF | LTE-TDD (SC-FOMA, 100% RB, 10 MMz, 64-QAM, UL LTE-TDD 8.55 +906%
S w234788
10509 AAE | LTE-TDO (SC-FDMA, 100% RB, 15 MHz, QPSK, UL LTE-TDD 7.99 +086%
Subframe=234.7.89)
10510 AAE | LTE-TDD (SC-FOMA, 100% RB, 15 MHz, 16-QAM, UL LTE-TDD 849 +08%
Subframe=2,2.4.7.6.9)
10511 AAE | LTE-TDD (SC-FDMA, 100% RB, 15 MHz, 84-0AM, UL LTE-TDD 851 +96%
Subframe=2,3.4.7.8.9)
10612 AAF | LTE-TDD (SC-FDMA, 100% RS, 20 MHz, QPSK, UL LTE-TDO 774 £06%
Subtrame=2,34.7.8,8
10513 AAF | LTE-TDD (SC-FDMA, 100% RS, 20 MHz, 18-QAM, UL LTE-TOO BA42 *896%
Subframe=2,3,4.7.8,9)
10614 AAF | LTE-TDD (SC-FDMA, 100% RB. 20 MHz, 64-QAM, UL LTE-TDD BA45 $96%
Subframe=2,3,4.7.8.9)
10515 | AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 Mops, 99pc duty cydo) WLAN 158 | 06%
10516 AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 WLAN 157 0.6 %
10517 AAA | IEEE 802.11b Wi 2.4 GHz (DSSS, 11 Mips, 989pc duty cycie) WLAN 158 £96%
10518 AAB | IEEE 802.11ah WiFi 5 GHz (OF 9 WLAN .23 296%
10519 | AAB | IEEE 802 11ah WIFI 5 GHz (OFOM, 12 Mbps, 89pc duly cycle) WLAN 39 | 296%
10520 | AAB | IEEE 802 11am WIFi 5 GHz (OFDM. 18 Mbps. 99pc duty cycle) WLAN 12 | 286%
10521 | AAB_| IEEE 802 11a/n WIFI 5 Griz (OF DM, 24 Mops, 89pc duty cycle) WLAN 87 | 496%
10522 AAB_ | IEEE BO2.11am WiFi 5 GHz (OF DM, 38 Mbps. 99pc duty cyclo) WLAN B.45 296 %
| 10623 AAB | IEEE 802 11a/ WIFI S GHz (OFDM, 48 Mps, 99pc duty cycle) WLAN 8.08 296%
10524 | AAB | IEEE BO2 1 1ah Wikl 5 GHz (OFDM, 54 Mbps, 99pc duty ycla) WLAN 827 | 296%
10525 | AAB | IEEE 802 11ac WiFi (20MHz, MCS0, 99pc duty cycls) WLAN B36 | 296 %
(10526 | AAB | IEEE B2 11ac WIFI (20MHz, MCS1, 99pc duty cyda) WUAN B42 | 296%
10527 AMB | B0Z 11ac WiFi {20MHz, MCS2, 89pc duty cydie) WLAN .21 +96 %
| 10528 AAB | |EEE 802 11ac WIFi MCS3, WLAN .36 196%
| 10529 | AAB | IEEE B02.11ac Wikl (20MFz, MCS4, 89pc Guty cycio) WLAN 836 | 296%
10531 AAB | IEEE 802.11ac WiFi MCS6 WLAN 3.43 296 %
(105632 | AAB | IEEE B02,11ac WIFI (200MHz, MCS7, Sopc duly cyce) WLAN 329 | +96%
10533 | AAB | IEEE B02.11ac WiFi (20MEz, MCSB, $9pc duty cycie) WLAN 838 | +66%
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10534 AAB | IEEE 802.11ac WIFi {40MHz, MCS0, WLAN 8.45 £96%
10635 AAB | IEEE 802.11ac WiFi (40M MCS1, Mpc“ygydo) WLAN §.45 +96%
10536 | AAB | IEEE 802.11ac WIFI (40MHz, MCS2, 99pc duty cycie) WLAN 32 | +98%
10637 | AAB | IEEE 802.11ac WIF| (40MHz, MCS3, 99pc duty cycie) WLAN 44 | +06% |

| 10538 AAB | [EEE 802.11ac WIF| {40MHz, MCS4 WLAN .54 +96%

0540 AAB | IEEE 802.11ac WiFi (40MHz, MCSE WLAN .39 296 %
0541 AAB | IEEE 802.11ac WiFi ¢ 40MHz, MCS7, 99pc duty cycie WLAN 346 +96%
| 10542 AAB | IEEE 802.11ac WiFi (40 WLAN 3.65 +96%
0543 AAB | IEEE 802.11ac WiFi (40MHz, MCSS, 99pc duty cycle) WLAN 3.65 296%

10544 AAB | IEEE 802.11ac WiFi (80MHz, MCSD, 99pc duty cycle) WLAN ) 47 +96%

10545 | AAB | [EEE 802.11ac WiFi (80MHz, MCST, WLAN 5.55 | 96 %
| 10545 | AAB | IEEE 802.1 Bc WiFi (80MHz, MCS2. 98pc duly cycle) WLAN 35 298 %

10547 AAB | IEEE 802.118c WiFi (BOMHz, MCS3, WLAN 449 296 % |

10548 | AAB | TEEE 802.11ac Wiri (B0MHz, MCSA4, 99pc duty cycle) WLAN 37 | 296%
| 10550 | AAB | IEEE B02.11ac WIFI (B0MHz, MCSE, 88pe duty cyclo) WLAN 530 | 96 %

10551 AAB | IEEE 802.11ac WiFi (B0MHz, MCS7. 99pc duty cycle) WLAN B8.50 +96
| 10552 | AAB | IEEE 802.11ac WiFI (80MHz, MCSB, 99pc duly cycle) WLAN B42 | =96%

10653 AAB | IEEE 802.11ac WiFi (BOMMz, MCS9, di WLAN B.45 296 %
| 10554 | AAC | IEEE 802.11ac WiFi (160MHz, MCS0, 98pc duly cycio) WLAN A8 | 296%

10555 | AAC | IEEE 802.11ac Wiri (160MHz, MCS1, w WLAN A7 | =06%
| 10556 AAC | IEEE 802.11ac WiFi (1 WLAN .50 296%

0557 AAC | IEEE 802,11ac WiFi (160MHz, MCS3, 99pc gtz cycle} WLAN 52 298%
| 10558 | AAC | IEEE 802.11ac WiFi (160MHz, MCS4, 89pc duty cycle) WLAN 61 +08.6%

10560 | AAC | IEEE 802.11ac WiFI (160MHz, MCSE, eemum) WLAN 5.73_| 296 %
| 10561 AAC | IEEE 802.11ac WiFi ( MCSY. WLAN .56 296%

10562 | AAC | IEEE 802.11ac WIFI (162’_&_#,_@8& 98pc duly cycle) WLAN 69 | £96%

0563 AAC | IEEE 802.11ac WiFi (160MHz, WLAN 77 296%

10664 AAA | [EEE 802.11g WIFi 2.4 GHz (Dsssomu 2 Mbps, 995¢ duty WLAN B.25 286%

cycle)

10565 | AAA | IEEE 802.110 WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, B9pc duty WLAN 645 | £96%

MGI

10566 AAA | IEEE 802,11g WiFi 2.4 GHz (DSSS-OFDM, 18 Mbps, 88pc duty WLAN B.13 296%

cycio)

10667 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, S9pc dity WLAN 8.00 296%

cycle)

10568 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 38 Mbps, 85pc duty WLAN 8.37 296%

cycle) . ey

10569 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 42 Mbps, 99pc duty WLAN B.10 296%

cycle)

10670 AAA | IEEE 802.11g Wi 2.4 GHz (DSSS-OFDM, 54 Mbps, Btpc duty WLAN B.30 £96%

cycie)

10571 AAA | IEEE 802.11b WiFI 2.4 GHz (DSSS, 1 Mbps, S0pc duty cycle) WLAN 1.99 +96%

10572 | AAA | IEEE 802 11b WiFi 2.2 GHz (DSSS, 2 Mbps, S0pc duty cycla) WLAN 199 | $96% |

10573 AAA | IEEE 802.11b WiFi 2.4 GHz (DSSS, $.5Mb di WLAN 1.98 296%

10574 AAA | IEEE 802 11b WiFi 2.4 GHz (DSSS, 11 Mbps, S0pc duty cycie) WLAN 1.98 +96%

10575 | AAA | IEEE B802.11g WiFi 2.3 GHz (DSSS-OFDM, 6 Mbps, 90pc duty WLAN 859 | $96%

cycie)

10576 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 9 Mbps, 90pc duty WLAN 8.60 +96%

cyce) st

10577 AAA | IEEE 802.11g WiFi 2.4 GHz (DSSS-OFDM, 12 Mbps, 80pc duty WLAN 8.70 *96%

cycle)

10578 AAA | IEEE 802.11g WIFi 24 GHz (DSSS-OFDM, 18 Mbps, 90pe duty WLAN 849 +96%

cycla) —

10579 AAA | IEEE B02.11g WiFi 2.4 GHz (DSSS-OFDM, 24 Mbps, 90p: duty WLAN 838 +96%

cycle)

10580 AAA | IEEE B02.11g WIFI 24 GHz (DSSS-OFDM, 36 Mbps, 90pc duty WLAN 876 £96%
e cycle)

10581 AAA | IEEE 802,11g WIFI 2.4 GHz [DSSS-OFDM, 48 Mbpe, 90pc duty WLAN 835 +98%

10582 AAA | |IEEE 502,119 WiFI 24 GHz (DSSS-OFDM, 54 Mbps, 90pe duty WLAN 867 +£986%

cycle)

10583 AAB | |EEE B02.11ah WiF: 5 GHz (OFDM, 6 cycle) WLAN 8.59 +96%
| 10584 AAB | |IEEE 802.11ah WiFi 5 GHz (OFDM. 8 WLAN 860 +9.8
110585 ' AAB | IEEE 802 11a/h WiFi 5 GHz (OFDM, 12 Mbps. m duly olde) WLAN 870 £968%

10586 AABIEEE 802.11a/h Wi 5 GHz (OFDM, 18 M WLAN 840 £8.6 %
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10567 | AMAB | IEEE B02.11a/h WiFi § GHz (OFDM, 24 WLAN 538 | +56% |
10588 | AAB | IEEE B02.11a/h WiFi 5 GHz (OFDM, 38 Mbps, S0pc duty cycie) WLAN 376 | +96%

10589 | AAB | [EEE BO2.11a/h WiFi 5 GHz (OFDM, 48 WLAN 35 | 49.6%
10590 | AAB | IEEE 802.11a/h WiFI 5 GHz (OFDM, 54 Mbps, 80pc duty cycie) WLAN 867 | +98%
0501 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCSD, 90pc duty cycie) WLAN 563 | +96%
10582 | AAB | IEEE 602.11n (HT Mixed, 20MHz, MCS1 WLAN 79 | +96% |
10593 | AAB | IEEE B02.11n (HT Mixed, Z0MHz, MCS2. 90pc duty cycia) WLAN B4_| $96%
| 10584__| AAB | [EEE 802.11n (HT Mixed MCS3 WLAN 74| 466% |
10585 | AAB | IEEE B02.11n (HT Mixad, 20MHz, MCS4, 80pc duly cyce) WLAN T4_| £96% |
10806 | AAB | IEEE B02.11n (HT Mixnd, 20MHz, MCSS, WLAN 71 | 466%
10587 | AAB | IEEE 802.11n (HT Mixed, 20MHz, MCSE, 90pc duty cycie) WLAN 72 | £96% |
10598 | AAB | IEEE 802.11n (HT MCS7. WLAN 150 | +9.6% |
10599 | AAB | IEEE 802.11n (HT Moed, 0MHz, MCS0, 90pc duty cyc) WLAN 79 | 496% |
0600 | AAE | [EEE B02.11n (HT Mixed, 40MHz, MCS1, 90pc duty cycie) WLAR 88 | $96%
0601 | AAB | IEEE 802.11n (HT Mixed, 40MHz, MCS2, S0pc duty cycs) WLAN 882 | +96%
| 10602 | AAS | |EEE 802.11n (HT Mixod, MCS: WLAN 894 | +06% |
10603 | AAB | [EEE B02.11n (HT Mixed, 4 MCS4, WLAN 903 | +96%
0604 | AAB | IEEE 802.11n (HT Mixed, 400z, MCSS, WLAN 878 | $96%
10805 | AAB | IEEE 802.11n (HT Mixpd, 40MHz, MCS8, WLAN 897 | £9.6% |
10606 | AAB | IEEE 802 11n (HT Mixed, 40MHz, MCS7, 90pc duty cycia) WLAN 882 | £9.6 %
10607 | AAB | IEEE 802.11ac WiFi (20MHz. MCS0, S0pc duty cycie) WLAN 64 | +5.6%
10608 | AAB | IEEE 802.11ac WiFi (20MHz, MCS1, WLAN J7_| $96%
10602 | AAB | IEEE 802.11ac WiFi MCS2, 30pc duty cyde) WLAN 57 | 296% |
10610 | AAB | IEEE B02.13ac WiFi (20Miz, MCS3, 50pc duty cyce) WLAN 78 | 466%
(10611 | AAB | IEEE B02.11ac WiFi (20MHz, MCSA4 WLAN 70| 20¢
10612 | AAB | IEEE B02.11ac WiFi (20MHz, MCSS5, 90pc duty cyce) WLAN 877 | +96%
10613 | AAB | IEEE BO0Z 11ac WiFi MCSE, WLAN 94 | 306%
0614 | AAB | IEEE B02.11ac WIFI (20MHz, MCS7, S0pc Guty cyde) WLAN 59 | 296%
10695 | AAB | IEEE B02.13ac WiFi , MCS8, $0pc duty cycés) WLAN 82 | 496%
10616 | AAB | IEEE B0Z.11ac WIFI (40MHz, MCSO0, 90pc duty cyce) WLAN 82 | 296% |
10617 | AAB | |EEE B02.11ac WiFi (40MHz, MCS1, WLAN 881 | 496%
10618 | AAB | IEEE 802.11ac WIF) (4 MCS2 ¢ WLAN 58 | 296% |
10619 | AAB_| IEEE B02.11ac WIFI (40MHz, MCS3, 90pc duty cyde) VILAN 86 | 496%
| 10620 | AAB | IEEE 802 11ac WiFi (40MHz, MCS4 WLAN 87 | 296% |
10821 | AAB | IEEE 802 11ac WIFI (40MHz, MCSS, 30pc duty cycie) WLAN 877 | £96% |
(10622 | AAB | IEEE B02.11ac WiFi (40MHz, MCSG WLAN 568 | 496%
10623 | AAB | IEEE 802 11ac WIFI WMCST cyde) WLAN 8.82 | +96% |
10624 | AAB | IEEE 602 11ac WIFl (40MHz, MCS8, S0pc duty cyda) WLAN 896 | 298%
| 10625 | AAB | IEEE B02.11ac WIFi (40MHz, MCS9, c WLAN 896 | 296% |
| 10628 | AAB | IEEE 802 11ac WIFI (80MHz, MCSO0, 90pc duty cycie) WLAN 83 | 296% |
(10627 | AAB | IEEE B02.118c Wil (BOMHz, MCS1, 90pc duty cycie) WLAN 88 | +96%
10628 | AAB | IEEE 802.17ac WiFi (80MHz, MCSZ, 90pc outy cyce) WLAN 371_| 296% |
10629 | AAB_ | IEEE 802 11ac WIFL WLAN 585 | +96%
10630 | AAB | IEEE B02 11ac WiFl {80MHz, MCS4, 90pc duty cycie WLAN 872 | 206 % |
10831 | AAB | IEEE 802 11ac WIFI (B0MHz, MCSS, 80pc duty cycie) WLAN 81| 296% |
10632 | AAB | IEEE 802 11ac WiFI (80MHz, MCS6, 90pc duty cycis) WLAN 74 | $96% |
10633 | AAB | IEEE 802.1tac WiFi WMCST ) WLAN 3.83_| $96% |
10634 | AAB | IEEE 802.11ac WIFI (BOMHz, MCSB, S0pc Guty cydie) WLAN 380 | 296 %
10635 | AAB | IEEE BO2.11ac WIFl (80MHz, MCS9 WLAN 581 | 296 %
10636 | AAC | IEEE 802 11ac WIFI {160MHz, MCSO0, 90pe duty cycie) WLAN 883 | 96 %
10637 | AAC | IEEE 802 11ac Wikl (160MHz, MCS1, 90pc duty cyde) WLAN 578 | 496 %
10838 | AAC | IEEE 802 11ac WiFi (180MHz MCS2, 90pc duty cycle) WLAN 8.86 | 296% |
10639 | AAC | IEEE 802 11ac WIFi {160MHz, MCS3, 90pc duty cycie) WLAN 885 | 496%
10640 | AAC | IEEE 802 11ac Wi (160MHz. MCES4. 90pc duty cycle) WLAN 898 | 296%
10841 | AAC | IEEE B02.11ac WIFI (160MHz, MCSS, 90pc duty cycie) WLAN 006 | +96%
10642 | AAC | IEEE 802 11ac WiFi (160MHz, MCSS WLAN 506 | +96% |
10843 | AAC | IEEE 802.11ac WIFI (160MHz, MCS7, 90pc duty cycia) WLAN B89 | +96% |
10844 | AAC | IEEE 802 11ac WIFi (160MHz. MCS8. 80pc duty cycle) WLAN 806 | 296%
10645 | AAC | IEEE 802 11ac WIFi (160MHz, MCS9, WLAN 911 | 296% |
10648 | AAG | LTE-TDD (SC-FDMA, 1 RB, 5 Mz, QPSK, UL Subframe=2.7] LTE-TOD 1188 | 496 %
10647 | AAF_| LTE-TDD {(SC-FDMA, 1 RB, 20 MHz, QPSK. UL Sublrame=2.7) LTE-TDD 11986 | 296%
10848 | AAA | CDMA2000 (1x Advanced) CDMAZ000 | 325 | 296 %
| 10852 | AAE | LTE-TDD (OFDMA, 5 MHz, E-TM 3.1, Clipping 44%) LTE-TDD 681 | 296% |
10653 | AAE | LTE-TDD (OFDMA, 10 MHz E-TM 3.1, Clipping 44%) LTE-TDD 742 | 496%
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10654 | AAD | LTE-TDD (OFDMA. 15 MiHz, E-TM 3.1, Clipping 44%) LTE-TDD 696 | 296%
10655 | AAE | LTE-TDO (OFDMA, 20 Mz, E-TM 3.1, Clipping 44%) LTE-TDD 721 | $96% |

| 106858 | AAA | Pulse Waveform (200Hz. 10%) Tes! 1000 | *96%
10858 | AAA | Pulse Waveform (200Hz, 20%) Test 699 | 496%

0660 | AAA | Puise Wavefonn (200Hz. 40%) Test 398 | 296% |
10661 | AAA | Pulse Waveform (200Hz. 50% Tast 222 | 296%
10662 | AAA | Pulse Waveform {200Hz, 50%) Tes! 097 | +98%
10670 | AAA Enorgy Blustooth 219 | +96%
10671 | AAA | IEEE 802.11ax (20MHz, MCSD0, 90pc duty cydie) WLAN 908 | 296%
10672 | AAA | IEEE 802.11ax (20MHz, MCS1, 90pc duty cycis) WLAN B57 | +96% |
10673 | AAA | IEEE 802.11ax (20MHz, }CSZ, 90pc duty cyde) WLAN B.78 | 2896%

| 10674 | AAA | IEEE 802.11ax (20MHz, MC WLAN 874 | :96%

0675 | AAA | [EEE 802.11ax (20MHz, MCS4, 90, WLAN 80 | =06%

0676 | AAA | IEEE 802.11ax (20| 3ACSS5, 90pc duty cycle) WLAN T7 | £96%

0677 | AAA | IEEE B0Z,11ax (20MHz, MCS8, WLAN 873 | 296%

| 10678 | AAA | IEEE 802 11ax (20MHz, MCS7, S0pc duly cycle) WLAN 78 | £96%

0679 | AAA | [EEE 802.11ax (20MHz, MCS8, 90, WLAN B9 | £06% |

| 10680 | AAA | |EEE 802 11ax (20MHz, MCS9 du WLAN B0 | +86%
10681 | AAA | IEEE B02.11ax (20MHz, MCS10. d WLAN 862 | £96%
10682 | AAA | IEEE B02,11ax (20MHz, MCS11, d WLAN 883 | =98%

0683 | AAA | [EEE B0211ax (20MHz, MCS0, 99pc duly cyclo) WLAN 42 | 296 %

| 10684 | AAA | IEEE 802.11ax (20MHz, MCS1, 99pc duty cycle) WLAN 26 | £96% |

0685 | AM\_| [EEE B0Z.11ax (20MHz, MCS2, 98pc duty cycle) WLAN .33 | £06%

| 10686 | AAA | IEEE 802.11sx (20MHz, MCS3, WLAN 28 | £96% |

0687 | AAA | IEEE 802.115x (20MHz, MCS4, 89pc duty cycle) WLAN 845 | £86%

0688 | AAA | IEEE 802 11ax (20MHz, MCS5. 99pc duty cycle) WLAN 820 | £96%

| 106888 | AAA | IEEE B02.11ax (20MHz, MCS6, 99pc duty cycle) WLAN 155 | =86 %

0690 | AAA | IEEE 802 11ax (20MHz, MCS7, 99pc duty cycle) WLAN 320 | £96%

| 10681 | AAA | IEEE B02.11ax Hz, MCS8, 99pc duty cycle) WLA 3256 | £06% |
10682 | AAA_ | IEEE 802.11ax (20 MCS3 WLAN 320 | £96%
10693 | AAA | IEEE 802 11ax (20MHz, MCS10, O WLAN 325 | £96%
10694 | AAA | IEEE B02.11ax (20MHz, MCS11, 98pc duly cycle) WLAN 57 | 288%
10685 | AAA | IEEE B02.11ax (40MHz, MCS0. 90pc duty cycle) WLAN 78 | £98%

0698 | AAA | IEEE 802.11ax (40MHz, MCS1, 90pc duty cycle) WLAN 191 | 9.6 %

| 10687 | AAA | IEEE B02.11ax (40MHz, MCS2, 90pt duty cycie) WLAN 361 | £96%

| 10688 | AAA | |EEE B02.11ax (40MHz, MCS3, 90pc WLAN B9 | £96%

| 10689 | AAA | IEEE 802.11ax (40MHz, MCS4, 90 WLAN B2 | 296% |

0700 | AAA | IEEE 802 11ax {40MHz, MCSS5, S0pe duly cycle WLAN 73 | £86%

| 1070 AAA | IEEE 802 11ax (40MHz, MCS8. 90pc duty cycle) WLAN 86 | £96%

0702 | AAA_ | IEEE 802.11ax (40MHz, MCS7, 80pc duty cycle) WLAN 70 | =98%

| 10703 | AAA | IEEE 802, 11ax (40MHz, MCSS, 90pc duty cycle) WLAN 182 | £968%
| 10704 | AAA | IEEE B02.11ax (40MHz, MCSS, 90 WLAN 58 | £96% |
10705 | AAA | IEEE 802.11ax (40MHz, MCS10. 80pe duly cycle) WLAN 60 | £06%

0706 | AAA | IEEE 802 11ax (40MHz. MCS11. 90pc duty cycle) WLAN 66 | £98%
10707 | AAA | IEEE 802 11ax (40MHz, MCS0, 89pc duty cycie) WLAN 32 | £96% |
10708 | AAA | IEEE 802.11ax (40MHz, MCS1, 99pc duly cycio) WLAN 55 | +06%
10709 | AAA | [EEE 802.11ax (40MHz, MCS2, 99pc duty cycle) WLAN 33 | £96%
10710__| AAA | IEEE 802 11ax (40MHz, MCS3, 89pc duty cycle) WLAN 29 | £06% |
10711 | AAA | IEEE 802 11ax (40MHz, MCS4, 99pc duty cycls) WLAN 839 | £98%
10712 | AAA | IEEE 802.11ax (40MHz, , 99pc duty cycle) WLAN B67 | =0
10713 | AAA | IEEE 802 11ax (40MHz. MCS®6, 99pc duty cycle) WLAN 833 | £96%
10714__| AAA | IEEE 802.11ax (40MHz, MCS7, 99pc duty cycle) WLAN 26 | *96%
10715 | AAA_ | IEEE 802.11ax (40MHz, MCS8, 99pc duty cycle) WLAN 845 | 296%

716__| AAA | IEEE 802,118x (40MHz, MCS9, 88pc duty cycls) WLAN 830 | 96%
717 _| AAA | IEEE 802 11ax (40MHz, MCS10, 89pc duty cycle) WLAN 48 | =06 %
718 | AAA_ | IEEE 802.11ax (40MHz, MCS11, 98pc duty cycle) WLAN 24 | £06%

0719 | AAA | IEEE 802.11ax {80MHz, MCS0, 90pc duty cycie) WLAN 81 | z06%

0720 | AAA | IEEE 802.11ax (80MHz, MCS1, S0pc duty oycle) WLAN 87 | 298%

0721__| AAA | IEEE 802 11ax (80MHz, MCS2, 80pc duty cycle) WLAN 76 [ 298%

0722 | AAA | IEEE 802.11ax (80MHz, MCS3, 90pc duty cydie) WLAN 55 | 296 % |

0723 | AAA | IEEE 802 11ax (80MHz, MCS4, 80pc duty cyce WLAN 70 | £96%

0724 | AAA | IEEE 802.11ax (80MHz, MCSS5, S0pc duty cyce WLAN 80 | 296%

0725 | AAA | IEEE 802.11ax Hz, MCS6 WLAN 374 | 296%
10728 | AAA | IEEE 802 11ax (80MHz, MCS7, S0pc duty cyce) WLAN 3.72 | £96%
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10727 | ARA | [EEE B02.11ax (BOMHZ. MCS8, BOpe duly cycle) WLAN 866 | £+96% |
10728 | AAA | IEEE BD2.11ax (BOMHz, MCSS. 90pc duly cyclo) WLAN 865 | +06% |
10729 | AAA_| IEEE B02.11ax (80MHz, MCS10, 90pc duly cycle) WLAN 864 | £96%
0730 | AAA | [EEE 802.11ax (80MHz, MCS11, B0pc duty cycie) WLAN 167 | $96% |
10731 | AAA | IEEE B0D2.11ax (BOMH2, MCSC. 99pc duly cycle) WLAN 42 | +96% |
10752 | AAA_ | [EEE 802.11ax (BOMHz, MCS1, 99pc duty cycls) WLAN 46| +68%
10733 | ARA | IEEE 802, uu 1ax (80MHz, MCS2, 98pc duly cycle) WLAN 40 | +96% |
10734 | AAA | IEEE B02.11ax (BOMHz. MCS3, 89pc duty cycle) WLAN 825 | +96% |
0735 | AAA | IEEE 802, 1¢x BOMHz, MCS4, WLAN 833 | +96%
10736 | AAA_| [EEE 802.11ax (BOMHz, MCSS, 99pc duly cycle) WLAN 827 | +06% |
0737 | AAA_| IEEE 802.11ax (BOMHz, MCS8. 99pc y_tx cycle) WLAN 336 | +96% |
10738 | AAA | IEEE 802.11ax (80MHz, MCS7. WLAN 342 | £96% |
10738 | AAA_ | [EEE 802.11ax (S0MHz, MCSS, s_s;Lany_c,g) WLAN 28 | +96% |
10740 | AAA | IEEE 802.11ax (80MHz, MCSS WLAN j.48_ | £9.6 %
10741 | AAA_| IEEE 802.11ax (B0MHz, MCS10, 99pc duty cycie) WLAN 540 | +06%
10742 | AAA | IEEE 802.1 _wax;aoMHr. MCS11, 99pc duty cycle) WLAN 843 | +06%
10743 | AAA | IEEE 802.11ax (160MHz, MCS0, 90p: duly cycle) WLAN 894 | +06% |
10744 | AAA | [EEE 02.11ax (160MHz, MCS1, 90pc duty cycle) WLAN 316 | +9.6% |
10745 | AAA_| IEEE 802.11ax (160MHz, MCSZ, 90pc duty cycle) WLAN 893 | +96%
10746 | AAA | IEEE 802.11ax (160MHz, MCS3, 90pc duty cycle) WLAN 311 | +08 %
10747 | AAA | IEEE 802.11ax (160MHz. MCS4, 90 WLAN 04 | £06%
10748 | AAA_| IEEE 802.11ax (160MHz, MCSS5, 90p: duly cycle) WLAN 03 | +06% |
30748 | AAA_| IEEE 802.11ax (160MHz, MCSS, WLAN 100 | +06%
10750 | AAA_| IEEE 802 11ax (160MHz, MCS7, 80pc duly cycle) WLAN 79 | £06%
10751 | AAA_| IEEE 802.11ax (160MHz, MCS8, 90pc duty cycle) WLAN 382 | £96% |
10752 | AAA | IEEE 802.11ax (160MHz, MCSS. 90pc duty cycle) WLAN BBl | +96%
107563 | AAA | IEEE 802.11ax (160MHz, MCS10, 80pc duly cycle) WLAN 900 | +06%
10764 | AAA | [EEE 802.11ax (180MHz, MCS11, 90pc duty cycle) WLAN 894 | :88%
10755 | AAA_| IEEE 802.11ax (160MHz, MCS0, 99pc duty cycle) WLAN 864 | +96%
10756 | AAA_| IEEE 802 11ax (160MHz, MCS1 WLAN BT7 | :96%
10767 | AAA_ | IEEE 802.11ax {160MHz, MCSZ, WLAN B77 | +968%
10768 | AAA | IEEE 802.11ax {160MHz, MC WLAN 860 | =06 %
10759 | AAA reseaoumreounz,ucsa sspc_lml-) WLAN 858 | 206 %
10760 | AAA | IEEE 802.11ax (160MHz, MCSS. WLAN 140 | £068%
10761 | AAA | IEEE 802.11ax (160MHz, MCS6, 89pc duty cycle WLAN 58 | =08 %
10762 | AAA | IEEE 802.11ax {160MHz, MCS7, 99 WLAN 49 | =98%
10763 | AAA | IEEE 802 11ax (160MHz, MCS8 WLAN 53 | =06 %
10764 | AAA | IEEE 802 11ax (160MHz, MCSB, 89pc duty cyclo) WLAN 54 | =96%
107656 | AAA_ | IEEE 802.11ax {160MHz, MCS10 WLAN 854 | =96%
10766 | AAA | IEEE 802 11ax (160MHz, MCS11. du WLAN BS51 | 206%
10767 | AAB | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK. 15 kHz) SGNRFRT | 799 | +9.6%
DD

10768 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz QPSK, 15 kHz) SGNRFR! | B01 | =96 %
oD

10768 | AAB | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 15 kHz) SGNRFR1 | BO1 | £96%
10D

10770 | AAB | 5G NR (CP-OFDM, 1 RB, 20 MHz, QPSK._ 15 kHz) SGNRFRT | BOZ | 206 %
TOD

10771 | AAB | 5G NR (CP-OFDM, 1 RB, 25 MHz, QPSK, 16 kiHz) SGNRFR1 | BO2 | +98%
TOD

10772 | AAB | 5G NR (CP-OFDM, 1 RB, 30 MHz. QPSK, 15 kiz) SGNRFR1 | B23 | £9.6 %
10D

10773 | AAB | 5G NR (CP-OFDM, 1 RB, 40 MHz. QPSK. 15 kiHz) SGNRFR1 | B03 | =96%
DD

10774 | AAB | 5G NR (CP-OFDM, 1 RB, 50 MHz, OPSK, 15 kHz) SGNRFR1 | BO0Z | 296 %
oD

10776 | AAB | 5G NR (CP-OFDM, 50% RB, 10 MHz, GPSK, 15 kHz) SGNRFR1 | B30 | £9.6 %
TOD

10778 | AAB | 5G NR (CP-OFDM, 50% RB, 20 MHz, QPSK, 15 kHz) SGNRFR1 | Ba4 | 286%
TOD

10780 | AAB | 5G NR (CA-OFDM, 50% RB, 30 MHz, QPSK, 15 kHz) SGNRFR! | B3B8 | =096%
TOD

10781 | AAB | 5G NR (CP-OFOM, 50% RS, 40 Mz, QPSK, 15 kHz) SGNRFR1 | B3B8 | £96%
TOD

10782 | AAB | 5G NR (CP-OFDM. 50% RB. 50 MHz, QPSK, 15 kHz) GGNRFRI | 843 | =06 %
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TOD
10783 | AAB | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 15 kHz) SGNRFR1 | 831 | £96%
10784 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK. 15 kiHz) geﬁ FR1 | G20 | +96%
70785 | AAB | 5G NR (CP-OFDAM, 100% RB, 15 MHz, QPSK, 15 kHz) ;go NRFRY | 640 | 296%
10786 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz QPSX. 15 ki z) :gom FR1 | B35 | 296% |
10787 | AAB | 5G NR (CP-OFDM. 100% RB, 25 MHz. QPSK, 15 kHz) ;g‘im FR1 | 644 | 206% |
10788 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz QPSK. 15 kiz) 5130 NRFRY | B39 | 296%
10789 | AAB | 5G NR (CP-OFDM, 100% RB, 40 MHz, GPSK, 15 kiHz) ;gom FR1 | 647 | 2956%
10750 | AAB | 5G NR (CP-OFDM, 100% RB, 50 MHz. OPSK_ 15 kHz) Stg%R FR1 | 639 | =06%
10781 | AAB | 5G NR (CP-OFDM, 1 RB, 5 MHz, QPSK, 30 kHz) SGNRFRT | 7.83 | =96 %
10762 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz, GPSK, 30 kHz) SGNRFR1 | 782 | +0.6%
10792 | AAB | 5G NR (CP-OFDM, 1 R, 15 Mz, GPSK, 30 kHz) ;g‘:m FR1 | 785 | 206%
10784 | AAB | 5G NR (CP-OFDIM, 1 RB, 20 MHz, OPSK, 30 kHz) S'gtl’ﬂﬂ FR1 | 782 | =96%
10785 | AAB | 5G NR (CP-OFDM, 1 RS, 25 MHz, GPSK, 30 kHz) ng?ua FRY | 784 | 296%
10796 | AAB | 56 NR (CP-OFDM, 1 RB, 30 Mz, QPSK, 30 kHz) g%k FR1 | 782 | 460%
10787 | AAB | 5G NR (CP-OFDM, 1 RB, 40 MHz, GPSK, 30 kHz) srg%’ﬁt 801 | £06%
10788 | AAB | 5G NR [CP-OFDM, 1 RS, 50 MHz, QPSK, 30 kHz) g?m FR1 | 769 | £86%
10799 | AAB | 5G NR(CP-OFDM, 1 RB, 60 MHz, GPSK, 30 KHz) ng‘zm FR1 | 7683 | +06%
10801 | ANB | 5G NR (CP-OFDM, 1 RS, B0 MHz, QPSK, 30 kHz) ng?m FRT | 768 | z06%
10802 | AAB | 5G NR (CP-OFDM, 1 RS, 80 Mz, QPSK, 30 kHz) ng?m FR1 | 7.87 | +96%
10803 | AAB | 56 NR (CP-OFDM, 1 RS, 100 MHz, GPSK, 30 kHz) srgom FR1 | 703 | 86%
10805 | AA8 | 5G NR (CP-OFDM, 50% RB, 10 MHz, QPSK. 30 kHz) ng?un FR1 | B34 | =06 %
10606 | AAB | 5G NR (CP-OFDM. 50% RB, 15 MHz, QPSK, 30 kHz) ng?m FRY | B37 | 298%
10808 | AAB | 5G NR (CP-OF DM, 50% RB, 30 MHz. QPSK. 30 kHz) gﬁ? B34 | 296%
10810 | AAB | 5G NR (CP-OFDM, 50% RB, 40 MHz. QPSK, 30 kHz) wm.;m FRT | 834 | 206%
10812 | AAB | 5G NR (CP-OFDM, 50% RB, 60 MHz, GPSK, 30 kHz) ng(:m FRT | 835 | 06%
10817 | AAB | 5G NR (CP-OFDM, 100% RB, 5 MHz, QPSK, 30 kHz) scng?qn FRY | B35 | £06%
10816 | AAB | 5G NR (CP-OFDM, 100% RB, 10 MHz, QPSK, 30 kHz) ;g(r,m FR1 | B34 | 286%
10819 | AAB | 5G NR (CP-OFDM, 100% RB, 15 MHZ QPSK, 30 kHz) ga FR1 | 833 | 266%
10820 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK, 30 kHz) ngona FR1 | 830 | 296%
10821 | AAB | 5G NR (CP-OFDM, 100% RB, 25 MHz QPSK. 30 kiz) scmouiﬁa 841 | 296%
10822 | AAB | 5G NR (CP-OFDM, 100% RB, 30 MHz QPSK, 30 kHz) gonn FRT | B41 | =06 %
10823 | AAB | SG NR (CP-OFDM, 100% RB, 40 MHz, QPSK. 30 kHz) ;goNR FRY | B35 | =96%
10824 | AAB | 6G NR (CP-OFDM, 100% RB, 50 MHz, QPSK_ 30 kiz) sTgo NRFRT | 839 | 296%
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10825 | AAB | 5G NR (CP-OFDM, 100% RB, 60 MHz, QPSK, 30 kHz) SGNRFR1 | 841 | £86%

10827 | AAB | 5G NR (CP-OFDM, 100% RB, 80 MHz, GPSK, 30 kiiz) ;g‘:n’ﬁ1 847 | 296%
10828 | AAB | 5G NR (CP-OFDM, 100% RB, 90 MHz, QPSK, 30 kFz) —ng—?w‘ﬁrm 643 | 196%
10829 | AAB | 56 NR (CP-OFDM. 100% RB, 100 MHz, GPSK, 30 KHz) g?m FR1 | 840 | £96%
10830 | AAB | 5G NR (CP-OFDM, 1 RB, 10 MHz, QPSK, 60 kHz) ng?m FRY | 763 | =06 %
10831 | AAB | 5G NR (CP-OFDM, 1 RB, 15 MHz, QPSK, 60 kHz) smn FR1 | 7.73 | £86%
10832 | AAB | 5G NR (CP-OFDM, 1 B8, 20 MHz, OPBK, 60 kHz) ;g(:m FR1 | 7.74 | £96%
10833 | AAB | 5G NR (CP-OFDM, 1 RB, 25 Mz, OPSK, 60 kHz) 5Gm%n FRT | 7.70 | 96%
10834 | AAB | 5G NR (CP-OFDM, 1 RB, 30 MHz, QPSK, 60 kHz) gom FR1 | 7.75 | £6.6%
10835 | AAB | 5G NR (CP-OFDM, 1 RB, 40 MHz, OPSK, 60 kHz) stg%a FRY | 7.70 | 06%
10836 | AAB | 5G NR (CP-OFDM, 1 RB, 50 MiHz, QPSK, 60 kHz) ng%n FRT | 766 | £96%
10837 | AAB | 5G NR (CP-OFDM, 1 RB, 60 MHz. OPSK, 0 kHz) ssmom 768 | £06%
10838 | AAB | 5G NR (CP-OFDM, 1 RB, 80 MHz, OPSK, 60 kHz) ng':m FRT | 7.70 | =06 %
10840 | AAB | 5G NR (CP-OFDM, 1 RB, 90 MHz, QPSK, 60 kHz) ng?m FRT | 7.67 | £0.6%
10841 | AAB | 5G NR (CP-OFDM, 1 RB, 100 MHz, OFSK, 60 kHz) smn FR1 | 7.71 | £96%
10843 | AAB | 5G NR (CP-OFDM, 50% RB, 15 MHz, QPSK, 60 kHZ) ng?m FRT | 649 | =95%

10844 | AAB | 56 NR (CP-OFDM, 50% RB, 20 MHz, GPSK, 60 kHz) :g?m FRT | B34 | 206%

LT“om AAB | 5G NR (CP-OFDM, 50% R8, 30 MHz, OPSK, 60 kHz) g?m FR1 | B41 | =98%
10854 | AAB | 5G NR (CP-OFDM, 100% RB, 10 MHz QPSK, 60 kHz) 5Tg?m FR1 | 834 | 206%
10855 | AAB | G NR (CP-OFDM, 100% RB, 15 MHz, QPSK, 60 kiz) .Igc:m FRT | 836 | =98%
10856 | AAB | 5G NR (CP-OFDM, 100% RB, 20 MHz, QPSK. 60 kHz) g‘:m FRY | 837 | £96%
10857 | AAB | 5G NR (CP-OFDM, 100% RB, 25 MHz QPSK, 60 kHz) ;g?un FR1 | 635 | 206%
10858 | AAB | 5G NR (CP-OFDM, 100% RB, 30 MHz. QPSK. 60 kHz) ngc:m FR1 | 836 | £96%
10850 | AAB | 5G NR (CP-OFDM, 100% RB, 40 MHz. QPSK, 60 kHz) ;g':m FRT | 834 | z06%
10860 | AAB | 5G NR (CP-OFDM, 100% RB, 50 MHZ QPSK. 60 kHz) ng?m FRT | 841 | £96%
10861 | AAB | 5G NR (CP-OFDM, 100% RB, 60 MHz. QPSK, 60 kHz) ng‘:m FR1 | 840 | +06%
10863 | AAB | 5G NR (CP-OFDAM, 100% RB, 80 MHz QPSK, 80 krz) ;g?m FRT | 841 | =056 %
10864 | AAE | 5G NR (CP-OFDM. 100% RB, 20 MHz, QPSK, 60 kHz) ng%n FR1 | Ba7 | 96%
10865 | AAB | 5G NR (CP-OFDM. 100% RB, 100 MHz, QPSK, 60 kHz) srg?m FR1 | 841 | z06%
10866 | AAB | 5G NR (DF T-s-OFDM, 1 RB, 100 MHz, QPSK, 30 kHz) ng?qn FRY | 568 | £0.6%
10868 | AAB | 5G NR (DF T-4-OFDM. 100% RE, 100 Mz, GPSK, 30 kHz) g?ua FR1 | 588 | +96%
10868 | AAC | 6G NR (DFT-5-OFDM, 1 RB, 100 MHz, QPSK, 120 kHz) stg?un FRZ | 5756 | +0.6%
10670 | AAC | 5G NR (DFT-5-OF DM, 100% RB, 100 MHz, GPSK, 120 kHz) g:m FR2Z | 586 | £06%

Cartificats No: EF3-4067_Jan20 Page 21 of 22

F-TP22-03 (Rev.00) 71196 HCT CO.,LTD.



o
hC'- Report No: HCT-SR-2002-FC006-R1

HCTCO, LTD.
EF3DV3 ~ SN-4067 January 21, 2020
DO

10871 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 100 MHz, 16QAM, 120 kHz) SGNRFRZ | 575 | 06 %
10872 | AAC | 5G NR (DFT-5-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) ng%R FR2 | 652 | +98%
10873 | AAC | 5G NR (DFT-5-OFOM, 1 RB, 100 MHz, G4GAM, 120 kHz) .Zg?qﬂ FRZ | 661 | $96%
10874 | AAC | 5G NR (OF T-5-OFOM, 100% RB, 100 MHz, GAQAM, 120 &kHz) srg%ﬁz 665 | 206%
10875 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz QPSK, 120 kHz) ng?m FRZ | 7.78 | 96%
10876 | AAC | 5G NR {CP-OFDM, 100% R8, 100 MHz, QPSK, 120 kHz) g?m FRZ | 8.8 | £66%
10877 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHZ 16GAM, 120 kHz) ng?m FR2 | 785 | £+96%
10878 | AAC | 5G NR (CP-OFDM, 100% RB, 100 MHz, 16QAM, 120 kHz) g%‘n‘ﬁi’z 841 | 206%
10879 | AAC | 5G NR (CP-OFDM, 1 RB, 100 MHz B4QAM, 120 kHz) ngr:nn FRZ | 812 | £56%
10880 | AAC | 5G NR (CP-OFDW, 100% KB, 100 MHz, 64QAM, 120 kHz) IE%R FR2 | 838 | 29.6%
10881 | AAC | 5G NR (DFT-s-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) ;g?un FR2 | 675 | £96%
10882 | AAC | 5G NR (DF T-2-OFDM, 100% RB, 60 MHz, QPSK, 120 kHz) ngin FRZ | 506 | 296%
10883 | AAC | 5G NR (DFT-2-OFDM, 1 RB, 50 MHz, 16QAM, 120 kHz) srg«:m FRZ | 657 | +96%
10884 | AAC | 50 NR (DFT-5-OFDM, 100% RB, 50 Mz, 16QAM, 120 kHz) .Igc:m FRZ | 653 | 96%
10885 | AAC | 5G NR [DFT-5-OFDM, 1 RB, 50 MHz, 64QAM, 120 KHz) ngc:an FRZ | 661 | $06%

10886 | AAC | 5G NR (DF T-5-OFDM, 100% RB, 50 MHz, GAGAM, 120 kHz) .:g:m FRZ | 665 | #9.6%
10887 | AAC | 5G NR [CP-OFDM, 1 RB, 50 MHz, QPSK, 120 kHz) g?m FR2 | 778 | z06%
10BB8 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, QPSK, 120 kHz) ngza FRZ | 845 | z06%

10868 | AAC | 5 NR (CP-OFDM, 1 RB. 50 MHz, 16QAM, 120 kHz) g?m FRZ | 802 | =06%
10880 | AAC | 5G NR (CP-OFDM, 100% RB, 50 MHz, 16QAM, 120 kiz) sg%nm 8B40 | =96 %
10881 | AAC | 5G NR (CP-OFDM, 1 RB, 50 MHz, G4QAM, 120 kHz) ssmom e | B3 | 198% |
10892 | AAC | 6G NR (CP-OFDM, 100% RB, 50 MHz, B4QAM, 120 kHz) gm FRZ | 841 | 296%

¥ Uncertsinty i datarminad Laing the mux. devisticn Som linear bying rectangudar distribution and s expressed far the square of the

fiald value.
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Zeughausstrasse 43, 8004 Zurich, Switzeriand 7 NS/ Swiss Calibration Service
Accredited by the Swiss Accreditation Secvics (345) Accreditation No.: SCS 0108

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

Client

Ooject

Cafibeation procedure(s)

Catbration date

This calincation cortificate documents the traceabdity 1o national standards, which reakze the physical units of {50,
The ts and the inties with confidence probabiiity are given on the following pages and are part of the cartficate.

Al calibrations have been conducted N the tlosed leboratory faciity. snvironment temparature (22 2 2)°C and humidty < 70%.

Calibration Equipment used (METE crticsi for calibration)

Primary Standards D Cal Date {Cenficata No ) Scheduled Calbention

Powst meler NRP SN 1M778 04-Apr-18 (No. 217-02672X2673) Ape-15

Power sensor NRP-Z91 SN 103244 04-Apr-13 (No. 217-02572) Ape-19

Power sensot NRP-Z91 SN 103245 04-Apr-18 (No. 217-02673} Apr-19

Referencs 20 4B Atlenustor | SN: 85277 (20x) 04-Apr-18 (No. 217-02682) Apr-19

DAE4 SN, 783 14-2an-19 (No. DAE4-789_Jan19) Jen-20

Raferenca Probe ERIOVE SN: 2326 08-Oct-18 (N0, ER3-2328_Oct18) Oct-19

Secondsry Standards (2] Check Daté (in house) Schaduled Check

Power metar E44198 SN: GBA 1293674 06-Apr-16 (in house chack Jin-18) n house chock: Jun-20

Power sansoe E4412A SN MYA4 1496087 06-Ape-18 {in house chack Jun-15) in house check.! Jun-20

Pawer sanscc E4412A SN- 000110210 DE-Ape-16 (in house cheack Jun-16) In house check: Jun-20

RF generator HP 5548C SN US3IB42U01700 Od4-Aug-99 (in house check Jun-18) In house check: Jun-20

Network Analyzer E8IS3A SN US41060477 31-MAar-14 (in house check Oct-18) In house check: Od-18
Name Function

Approved by

tssue¢ February 23, 2019

This calibration caailicate shall not be reproduced except in full without witten approval of the Rboratory,

Certificate No: EF3-4034_Feb19 Page 10f8
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Multitateral Agreament for the recognition of calibration certificates

Glossary:

NORMx.y,z sansitivity in free space

DCP diode compression point

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

A B CD modulation dependent linearization parameters

En incident E-field orientation normal to probe axis

Ep incident E-field orientation parallel to probe axis

Polarization ¢ i ratation around probe axis

Polarization 8 8 rotation around an axis that is in the piane normal to probe axis (a8t measurement center),

i.e., 8 =0 s nomal o probe axis
Connector 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 $td 1308-2005, * IEEE Standard for calibeation of electromagnetic field sensors and probes, excluding

antennas, from 9 kHz to 40 GHz", December 2005

b) CTIA Test Plan for Hearing Aid Compatibiity, Rev 3.1.1, May 2017

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

NORM(fix.y,.z = NORMx,y,z * frequency_response {see Frequency Response Chart).

DCPx,y,2: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor madia,

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

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

Spharical isotropy (3D deviation from isotropy). in a locally homogeneous field realized using an open
waveguide setup,

Sensor Offset; The sensor offset cormesponds to the offset of virtual measurement center from the probs tip
(on probe axis). No lolerance required

Cannector Angle: The angle is assessed using the information gained by determining the NORMX (no
uncertainty required)

Certficate No: EF3-4034_Feb18 Page 208
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EF3DV3 - SN:4034 Febeuary 22, 2018

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4034

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(VIm)") 0.96 0.78 1.24 +£10.1 %
DCP (mV)" 97.2 100.0 a8.0
Calibration results for Frequency Response (30 MHz — 6 GHz)
Froquency | Target E-Field Measured Deviation Measured Deviation Unc (k=2)
Mz Vim E-field (En) E-normal E-field (Ep) E-normal %
Vim in % Vim in %
30 773 77.0 -0.4% 77.4 0.1% +51%
100 772 78.1 1.2% 77.7 0.6% +51%
450 77.0 78.0 1.3% 776 0.7% 51 %
600 772 778 0.8% 7.4 0.3% +61%
750 771 715 0.4% 77.0 0.2% +51%
1800 140.3 136.7 -2.6% 136.7 -2.5% +51%
2000 133.0 129.2 -2.9% 120.4 2.7% +61%
2200 125,0 1215 2.8% 122.4 -21% +51%
2500 123.7 120.6 -2.5% 121.5 -1.8% +51%
3000 78.9 749 -5.1% 76.0 -3.8% +51%
3500 256.8 2487 -3.1% 246.4 4.1% £+51%
3700 249.7 239.4 4.1% 238.4 -4.5% £+51%
5200 50.8 50.9 0.2% 51.2 0.8% £51%
5500 49.6 49.0 -1.3% 48.8 -1.7% £51%
5800 48.9 49.2 0.6% 494 1.0% £51%
Calibration Results for Modulation Response
ulo Communication System Name A B c D VR Max Une"
dB dBVuV dB mv dev. (=2}
0 CW X 0.0 0.0 1.0 000 | 1470 | £+35% | 247 %
Y 0.0 0.0 1.0 1735
Y 0.0 0.0 10 1738
The reported uncertainty of measuremenlt 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%.
* Numencal linearization parsmeter: uncertainty not required.
wmysdmmamhmx.‘— an from Inoar applying gular distributon and is expressed for the square of the
Caertificate No- EF3-4034_Feb19 Page 3 of 8
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EF3DV3 ~ SN:4034 February 22, 2019

DASY/EASY - Parameters of Probe: EF3DV3 - SN:4034

Sensor Frequency Model Parameters

Sensor X Sensor Y Sensor Z

Frequency Corr. (LF) 0.23 0.15 6.33
Frequency Gorr. (HF) 282 2.82 2.82

Other Probe Parameters
Sensor Arrangement Rectangutar |
Connecior Angle (%) 73
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disablad
Probe Overall Length 337 mm
Probe Body Diameter ‘ 12 mm
Tip Length | 25 mm
Tip Diameter 4 mm

“Probe Tip to Sensor X Calibration Paint T 15mm
Probe Tip 1o Sensor Y Calibration Point 1.5mm
Probe Tip 1o Sensor Z Calibration Point 1.5mm

Centificate No: EF3-4034_Feb19 Page 4 of 8
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EF3DVY ~ SN:4034 February 22, 2019
Receiving Pattern (¢), 8 = 0°
f=600 MHz TEM,0° f=1800 MHz.R22,0°
- o b
. . . 0 . ° .
Receiving Pattern (¢), 8 = 90°
f=600 MHz, TEM,90° f=1800 MHz,R22.90°
> t ©
& . o B : e 2
Tot ) 4 Tt X
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EF3DV3 - SN:4034 February 22, 2019

Receiving Pattern (¢), 3 = 0°

=
2
5 °
u~‘ -
-0 5.._.
L_;_._)_-,_J,_,;_r__ deehdd— i ] 1 ! (I | T - 1 ' - . -
Ak 100 40 d <0 100 50
‘e . Rell [
[ " > 2
1 ah:du zchl]—u t afb’dm 21600 Thiz
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
H - o
Receiving Pattern (¢), 9 =90
os !
g [
'S' ']{1'.H~0-0—H0—’—‘—H—0—00—. ——a—aio -
s
05 . = i -~
| LY 2 fand [N B AT | el a0 o 4 4 g 8 ot % . 3 N & o .o b
-150 -1bo 0 ) P 100 o
o Aol [
L) o <
-oﬁ'llﬂz sn:n'-ﬂ’-i: 1680 W2 20T Wz
Uncertainty of Axial isotropy Assessment: £ 0.5% (k=2)
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EF3DV3 -~ SN.4D34

Input Signal [uv]
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February 22. 2018

Dynamic Range f(E-field)
(TEM cell, f = 900 MHz)

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EF30V3 —SN:4034 February 22, 2019
Deviation from Isotropy in Air
Error (¢, 8), f=900 MHz
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: EF3.4034_Feb19 Pape 8of 8
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Calibeation Equipment used (MATE crtical for calibeatian)

2‘57\\\\53: \.,. -

S Schweizerischer Kallbrierdienst
c Service suisse d'étalonnage

/5 s Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

Mwmmmmtnmmmmmmmmmm.wcmwm<m

Primary Standards 0¥ Cal Date (Cortificate Na.) Scheduled Calibraticn
Power meler NAP SN; 104778 04-Apr-18 (No. 217-02672/02673) Ape-19

Powar sensar NRP-297 SN: 103244 04-Apr-18 (No. 217-02672) Apr-14

Power sensor NAP-Z91 SN: 103245 D4-Apr-18 (No. 217.02673) Apr-19

Referance 20 dB Attanuator SN 5054 (20k) 04-Ape-18 (No. 217-028862) Apr-19

Type-N mismatch combinagion SN:5047.2/06327  04-Apr-18 (No, 217-02683) Ape-19

Probe EFI0V3 SN: 4013 03-Jan-18 (No, EF3-4013_Jan19) Jan-20

DAES SN; 781 OfJan-12 (No, DAE4-781_Jan19) Jen-20

Secondary Standeards 0¥ Chack Date (in houes) Schedulad Chieck
Pawar meter Agllent 44198 SN: GH42420101 08-Oct-09 (In house chack Oct-17) In house checic Oct-20
Power sensor HP E4412A SN: US38485102 05-Jan-10 {In house check Owt-17) In house check: Oct-20
Power sensee HP 84824 SN US37295507 08-Oct08 (in house check Oct-17) in house chack; Oct-20
AF generstor RES SMT-06 SN: 632283011 27-Aug-12 (In house chack Oct-17) I house check: Oct-20
Network Anatyzer HP 83584 SN: US41060477 31-Mar-14 (in housa check Oct-18) In house check: Oct-19
Calbrated by

Approved by:

Issued: February 26, 2012

rmwbmnmumumwmnmmmmmmwmmmm.
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References

)

ANSI-C63.19-2011

American Nationa! Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(maunted on the table) towards its feed point batween the two dipole arms, x-axis Is normal to the other axes.
In coincidence with the standards [1 ], the measurement planes (probe sensor center) are selectedto be at a
distance of 15 mm above the top metal edge of the dipole arms.

Measurernent Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipofe connector
is set with a calibrated power meter connecled and monitorad with an auxiliary power meter connected fo a
directional coupler. While the dipole under test is connected, the forward power is adjusted to the same level,

Antenna Positioning: The dipole is mounted on a HAC Test Arch phantomn using the matching dipole
positioner with the arms haorizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its amms are perfectly in a
line. it is instalied on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able 10 move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance 1o the probe is adjusted after dipole mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference peint (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offset. The vertical distance fo the probe is essential for the
accuracy.

Feed Point Impedance and Return Loss: These parameters are measured using a HP B753E Vector Network
Analyzer, The Impedance is specified at the SMA connector of the dipoie. The influence of reflections was
eliminating by applying the averaging function while maving the dipole in the alr, at least 70cm away from any
obstacles,

E-field distribution: E field is measured in the x-y-ptane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with (1], the scan area is 20mm wide. its length
exceeds the dipole arm length {180 or 80mm), The sensor center is 15 mm (in Z) above the metal top of the
dipole arms. Twe 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined 10
compensate for any nan-paralielity 1o the measurement plane as well as the sensor displacement. The E-field
value stated as calibration value represents the maximum of the interpolated 3D-E-field, in the plane above
the dipole surface.

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 1o 4 coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given onpage 1.

DASY Version DASYS V52102
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy =5 mm
Frequency 835 MHz + 1 MHz
Input power drift <0.05dB

Maximum Field values at 835 MHz
E-field 15 mm above dipole surface condition Interpolated maximum

Maximum measured above high end

100 mW Input power

105.7 Vim = 40.48 ¢BY/m

Maximum measured above low end

100 mW input power

105.1 V/m = 40.43 dBV/m

Averaged maximum above arm

100 mW input power

105.4 V/im = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

800 MHz 224d8 45.70Q-59iQ
835 MHz 282dB 5360+19iQ
880 MHz 165dB 6240-1151Q
900 MHz 175dB 501Q-13512
945 MHz 22.8 08 19604+72(Q

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the

enhanced bandwidth,

The dipole is bullt of standard serningid coaxial cable, The internal matching line is open ended. The antenna is

therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to ben
damaged. After excessive mechanical stress or overheati

internal matching network is not affected,

After long term use with 40W radiated power, only a shght warming of the dipole near the feedpoint can be measured.

d. The soldered connections near the feedpoint may be
ng, check the Impedance characteristics 1o ensure that the

Certificate No: CD835V3-1024_Feb19
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Impedance Measurement Plot
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DASYS5 E-field Result

Date: 22022019

Fest Laboratory: SPEAG Lab?2
DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: CDS35V3 - SN: 1024

Communication Systern: UID 0 - CW - Frequency: 835 MHz
Medium parameters used: a=08/m. g, = 1. p=0kg/m’
Phantom section: RF Section

Measurement Standard: DASYS (IEEEAEC/ANSI 063, 19-2011)

DASY 52 Configurstion

¢ Probe: EF3DV3 - SN4013; ConvF(1, 1, 1) @ 835 MHz; Calibrated: 03.01.2019
*  Sensor-Surface: (Fix Surface)

* Electronics: DAE4 Sn781; Calibrated: 09.01.2019

*  Phantom: HAC Test Arch with AMCC: Type: SD HAC PO1 BA; Serial: 1070

* DASY52 52.10.2{1495); SEMCAD X 14.6 12(7450)

Dipole E-Field measurement @ 835MHz /E-Scan - $35MHz d= ISmnvHearing Aid Compatibility Test (41x361x1):
Interpolated grid: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Relerence Value = 126.1 Vim: Power Drift = 0,04 dB

Appled MIF = 0.00 B

RF audio interference level = 40,48 dBV/m

Emission category: M3

MIF scaled E-field

Gnd 1 m4 Grid 2 M3 Gnd 3 M3
39.86 dBV/m |40.43 dBV/m |40.42 dBV/m
Grid 4 ma Grid 5 M4 Grid 6 M4
35.32 dBV/m |35.71 dBV/m |35.7 dBV/m
Grid 7 M3 Grid 8 M3 Grid 9 M3
40.12 dBV/m |40.48 dBV/m |40.43 dBV/m

-1.56

-9.45

0dB » 105.7 V/m = 40.48 dBV/m

Certdficate No: CD835V3-1024_Feb19 Pago 5ot s
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This calibeation certificate documents the traceabi

Calltestion Equipment used (M&TE critical for calibration)

uymmmmm.mmmummam(sn.
mmmmMmmmmmm&nyamgmnmmuwnwmem-mmdhm.

nwummmmnnmwwwmmmmmmmzm-cmmw< 0%,

S Schwalzerischer Kalibrierdionst

c Service suisse d'étalonnage

s Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power matar NRP SN; 104778 04-Agr18 (No. 21 T02672/02673) Apr-19

Power sensor NAP-291 SN: 103244 04-Apr-18 (No. 217-02672) Apr19

Power sensor NRP-281 SN: 103245 04-Apr-13 (No. 217-02673) Ape-19

Refarence 20 dBl Attenuator SN: 5058 (20x) D4-Apr-18 (No. 217-02642) Ape19

Type-N mismaich combinstion SN: 5047.2 / 06327 O4-Ape-18 (No. 217-02683) Apr19

Probe EF3DVS SN: 4013 03-Jan-19 (No. EF3-4013_Jan19) Jan-20

DAES SN: 781 08-Jan-19 (No. DAES-761_Jan19) Jan20

Secondary Standards 10w Check Date {in house) Scheculed Chack

Powar meler Agilent 44198 SN: GB42420191 08-0ct-08 (in house chedk Oct-17) In house check: Oct-20

Power sensor HP E4412A SN: US38485102 05-Jan-10 {in house check Oct-17) In house check: Oct-20

Power sonsor HP BaE2A SN; US37295597 08-0ct-08 (in house check Oct-17) In houss check: Oct-20

AF genemtor R&S SMT-06 SN: B32283/011 27-Alig-12 (in house check Oct-17) In house check: Oct-20

Network Analyzer HP 83584 SN: US41080477 31-Mar-14 (in housa check Oct18) In house chack: Oct-19
Function

Cai by: -

Agproved by:

mmmmwmwwmummwmanmm.

Issuad: February 25, 2018
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References

] ANSI-C63.19-2011

American National Standard, Methods of Measurement of Compatibifity between Wireless Communications
Devices and Hearing Aids,

Methods Applied and Interpretation of Parameters:

* Coordinate System. y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its feed point batween the two dipole arms. x-axis is normal to the other axes,
In coincidence with the standards [1), the measurement planes (probe sensor center) are selected to be at a
distance of 15 mm above the top metal edge of the dipole arms.

*  Measurement Conditions: Further details are available from the hardcopies at the end of the certificate. All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
Is set with a calibrated power meter connected and monitored with an auxiliary power meter connected to a
directionat coupier, While the dipole under test is connected, the forward pawer is adjusted to the same level.

¢ Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positionar with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in & shielded room with absorbers around the setup to reduce the reflections.
It is verified batore the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom, The vertical distance to the probe is adjusted after dipole mounting with a DASYS Surdace
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. Tha
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe} considering the probe sensor offset. The vertical distance to the probe is essential for the
accuragy.

« Feed Point Impedance and Retumn Loss: These parameaters are measured using a HP B753E Vector Network
Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of reflections was

eliminating by applying the averaging function while moving the dipole in the air, at least 70cm away from any
obstacles.

*  E-field distnbution: E field is measured in the x-y-plane with an isotropic ER3D-field prabe with 100 mW
forward power to the antenna feed point, In accordance with [1]. the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 30mm). The sensor center is 15 mm {in 2) above the metal top of the
dipole arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are
perfectly in one fine, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to
compensate for any non-parallelity to the measurement plane as well as the sensor displacement, The E-fisld
value stated as calibration value represents the maximum of the interpolated 3D-E-fiekd, in the plane above
the dipcle surface.

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

Centificate No: CD1880V3-1018_Feb19 Page 20of5
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Measurement Conditions
DASY system configuration, as far as not given onpage 1.

DASY Version DASYS5 V52.10.2
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15 mm
Scan resolution dx, dy = 5 mm
Frequency 1880 MHz + 1 MHz
Input power drift <0.05 dB

Maximum Field values at 1880 MHz
E-field 15 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW Input power 86,6 Vim = 38.75 dBV/m
Maximum measured above low end 100 mW input power 84.9 V/m = 38.58 dBV/m
Averaged maximum above arm 100 mW input power 85.8 V/im = 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters
Frequency Return Loss Impedance
1730 MHz 31.6d8 52604+ 080
1880 MHz 19.6 dB 56.1 Q2+ 932
1800 MHz 19.0dB 5960+780
1950 MHz 225dB 5800-13jQ
2000 MHz 283 dB 51.30Q+37jQ

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a buill-in two stub matching network, which leads to the

enhanced bandwidth.

The dipole |s built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is

therefore open for DC signals.

Do not apply force to dipole arms, as they are liable to band.
damagead, After excessive mechanical stress or overheating,

internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The soldered connections near the feedpoint may be
check the impedance characteristics to ensure that the
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Impedance Measurement Plot
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DASYS5 E-field Result

Date; 22.02.2019
Test Luboratory: SPEAG Lah2
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: CD1880V3 - SN: 1019

Communication System: UID 0 -CW | requency: 1880 MHz
Medium parameters used: 6 =0 S/m. 6= 1: p=10kg/m

Phantom section: RF Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS52 Configuration

* Probe: EF3DV3 - SNAD13; ConvF(1, 1, 1) @ 1880 MHz; Calibrated: 03.01.2019
* Sensor-Surface: (Fix Surface)

*  Electronics: DAE4 Sn781; Calibrated: 09.01.2019

* Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Senal: 1070

*  DASY52 52.10.2{1495); SEMCAD X 14.6.12{7450)

Dipole E-Field measurement @ 1880MHz /E-Sean - 1880MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolased gric: dx=0.5000 mm, dy=0.5000 mm

Device Reference Point: 1), 0, -6.3 mm

Reference Value = 145.5 Vim; Power Drift = 40.00 dB

Applied MIF = 0,00 dB

RF audio interference level = 38.75 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.34 dBV/m |38.75 dBV/m [38.72 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
35.65 dBV/m |35.93 dBV/m |35.92 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 M2
38,15 dBV/m |38.58 dBV/m |38.55 dB8V/m

-2.92

-3.89

-4.86

0dB =86.63 V/m = 38.75 dBV/m
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Client

Accreditation No.; SCS 0108

Object

Calibration procediure(s)

Casbration date:

This caloration cerificsts documents tha traceabilty to national standards, which raalize tha physical units of measuraments (S1).
The measuremants and the uncertainties with confidence probability are given on the following pages and ara part of the certificate.

Al calbrations have bean conductad in the Cosed laboratory fadllity: emdrcament temparature (22 = 3)°C and humidity < T0%.

Calibeation Equipment used (MATE cntical for calibration)

Primary Standards D= Cal Date (Cectificate No.) Scheduded Calibraton

Pawer meter NRP SN 104778 03-Apr-18 {No, 217.02862/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-16 {No, 217-02862) Apr-20

Power sansor NRP-Z91 SN 103245 03-Apr-19 {No, 217.02863) Apr-20

Referance 20 48 Aternator SN: 5056 {20&) 04-Apr-19 (No. 217.02894) Ape-20

Type-N mismatch combination SN: 5047.2 ) 08327 04-Apr-19 [No. 217-02885) Apr-20

Probe EF3DV3 SN: 4013 03-Jan-18 (No. EF3-4013_Jan1%) Jan-20

DAE4 8N: 781 08-Jar-18 (No, DAE4-781_Jan19) Jan-20

Sacondary Standanrds 1D # Check Date (in house) Scheduled Chock

Pawer mater Agilent 44198 SN. GB4242011 09-0ct-08 {In house check Oct-17) In house check: Oct-20

Power sensor HP E44124 SN: US3B4BS 102 05-Jan-10 {in house check Oct-17) In house check: Oct-20

Power senmor HP B4B2A SN: US37205597 08-0c1-08 {in housa check Oct-17) In house check: Oct-20

RF generator R&S SMT-08 SN: 8376334005 10-Jan-19 (in house check Jan-19) In house chedk: Oct-22

Notwork Anatyzer Agilent EB3S3A | SN; US41080477 31-Mar-14 (in house check Oct-18) In house chack: Oct-19
Name Function Signature

Calivrated by:

Approved by

This calibration carificate shall not e reproduced except in full without written approvd of the Iaboratory.

issued September 20, 2019
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References

[11  ANSI-C63.19-2011
American National Standard, Methods of Measurement of Compatibility between Wireless Communications
Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

» Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
(mounted on the table) towards its fead point between the two dipole arms, x-axis is normal to the other axes.
In coincidence with the standards {1], the measurement pianes (probe sensor canter) are selected to be ata
distance of 15 mm above the top metai edge of the dipole arms.

« Measurement Conditions: Further details are avallable from the hardcopies at the end of the certificate, All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is set with a calibrated power meter connected and monitored with an auxifiary power meter connected 1o a
directional coupler, While the dipole under test is connected, the forward power is adjusted to the same lavel.

* Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflactions.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line, It is instalied on the HAC dipole positioner with its arms paraliel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY5 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference paint (tip
of the probe) considering the probe sensor offset. The vertical distance to the probe Is essential for the
accuracy.

» Feed Point impedance and Return Loss: These parameters are measured using a Vector Network Analyzer.

The impadance i specified at the SMA connector of the dipole. The influence of reflections was eliminating by

applying the averaging function while moving the dipole in the air, at least 70cm away from any obstacles,

o E.field distribution; E field is measured in the x-y-plane with an Isotropic E-field probe with 100 mW forward
power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length exceeds the
dipole arm length (180 or 90mm). The sensor center is 15 mm (In 2) above the metal top of the dipale arms,
Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly in one
line, the average of these two maxima (in subgrid 2 and subgrid 8) Is determined to compensate for any non-
parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, in the plane above the dipole surface.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multipiled by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.10.2
Phantom HAC Test Arch
Distance Dipole Top - Probe Center 15mm
Scan resolution dx, dy = 5 mm
Frequency 2600 MHz £ 1 MHz
Input power drift <0.05dB

Maximum Field values at 2600 MHz

E-fieid 15 mm above dipole surface condition Interpolated maximum
Maximum measured abave high end 100 mW input power B4.5 Vim = 38.53 dBV/m
Maximum measured abave low end 100 mW input power 83.9 Vim = 38,48 dBV/m
Averaged maximum above arm 100 mW input power 84.2Vim £ 12.8 % (k=2)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters

Frequency Return Loss Impedance

2450 MHz 19.3d8 A300-74i02
2550 MHz 305d8 4780+191Q2
2600 MHz 33.7d8 51.2Q+1.711
2650 MHz 30.0 d8 5330n-0210
2750 MHz 18.3dB 5020-1231

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a built-in two stub matching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable, The internal matching line is open ended. The antenna is
therefore open for DC signals.

Do not apply force to dipole arms, as they are |iable to bend. The soidered connections near the feedpoint may be
damaged. After excessive mechanical siress or overheating, check the Impedance characteristics to ensure that the
Internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipofe near the feadpoint can be measured.
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Impedance Measurement Plot
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DASYS5 E-field Result

Date: 19.09,2019

Fest |aboratory: SPEAG Lab2
DUT: HAC Dipole 2600 MHz; Type: CD2600V3; Serial: CD2600V3 - SN: 1019

Communication System: UID 0 - CW! Frequency: 2600 MHz
Medium parameters used: ¢ = 0 S/m, g, =~ lip=0 kg/m’
Phantom section: RF Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63,19-2011)

DASYS52 Configuration:

* Probe: EF3DV3 - SN4013; ConvF(L, 1, 1) @ 2600 MHy; Calibrated: 03.01.2019
* Sensor-Surface: {Fix Surface)

e Electronics; DAE4 Sn781; Calibrated: 09.01.2019

»  Phantom: HAC Test Arch with AMCC; Type: 5D HAC P01 BA; Serial: 1070

» DASY5252.10.2(1504); SEMCAD X 14.6.12(7470}

Dipole E-Field measurement @ 2600MHzE-Scan - 2600MHz d=15mm/Hearing Aid Compatibility Test (41x181x1):
Interpolated grid: dx=0.5000 mm, dy-<0.5000 mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 62.69 Vim; Power Drift ~ -0.00 dB

Applied MIF = 0,00 dB

RF audio interference level = 38.53 dBV/m

Emission category: M2

MIF scaled E-field

Grid 1 M2 Grid 2 M2 Grid 3 M2
38.17 dBV/m |38.48 dBV/m |38.41 dBV/m

Grid 4 M2 Grid 5 M2 Grid 6 M2
37.74 dBV/m |37.96 dBV/m |37.9 dBV/m
Grid 7 M2 Grid 8 M2 Grid 9 m2
38,29 dBV/m |38.53 dBV/m |38.42 dBV/m

daB

-1.40

-2.80

-4.20

5.60

-1.00

0 dB = 84.46 V/m = 38.53 d8V/m
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