seanron as. FCC WLAN 6GHz RF Exposure Report No. : FA272913A

FCC WLAN 6GHz RF Exposure

Applicant : Honeywell International Inc
Equipment : Mobile computer/Smart phone
Brand Name : Honeywell

Model Name . CT47X1N

FCCID : HD5-CT47X1N

Standard . FCC 47 CFR Part 2 (2.1093)

We, Sporton International Inc. (Kunshan), would like to declare that the tested sample has
been evaluated in accordance with the test procedures given in 47 CFR Part 2.1093 and
FCC KDB and has been in compliance with the applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without

written approval of Sporton International Inc. (Kunshan), the test report shall not be
reproduced except in full.
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seanron as. FCC WLAN 6GHz RF Exposure
1. Statement of Compliance

Report No. : FA272913A

The maximum results of Specific Absorption Rate (SAR) found during testing for Honeywell International
Inc, Mobile computer/Smart phone, CT47X1N, are as follows.

Reported SAR APD Scaled PD

Tx Frequency Phablet

Bl (MHz) Head Body Worn

Body Worn Phablet psPD

(1g SAR Wikg) (1g SAR Wikg) (109 SAR  Head (W/m"2) - =0y (WIm™2) Wimn2)

Wikg)
WLAN

6GHz
Date of Testing: 2022/12/9 ~ 2022/12/10

5925-7125

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the regulation limits or

requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and the
manufacturer takes all the responsibilities for the accuracy of product specification.

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg for Partial-Body 1g SAR, 4.0 W/kg for Product Specific 10g SAR) and Power
density exposure limits (1 mW/cm”2 = 10 W/m”"2) specified in FCC 47 CFR part 2 (2.1093), ANSI/IEEE
C95.1-1992 and FCC 47 CFR Part1.1310, and had been tested in accordance with the measurement
methods and procedures specified in IEEE 1528-2013 and FCC KDB publications.
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2. Administration Data

Sporton International Inc. (Kunshan) is accredited to ISO/IEC 17025:2017 by American Association for
Laboratory Accreditation with Certificate Number 5145.02.

Testing Laboratory

Test Firm Sporton International Inc. (Kunshan)

No. 1098, Pengxi North Road, Kunshan Economic Development Zone
Jiangsu Province 215300 People’s Republic of China

TEL : +86-512-57900158
FAX : +86-512-57900958

Test Site Location

Sporton Site No. FCC Designation No.

Test Site No.
SAR06-KS

FCC Test Firm Registration No.

CN1257 314309

Applicant

Company Name Honeywell International Inc
Address 9680 Old Bailes Rd, Fort Mill, SC 29707 United States

Manufacturer

Company Name Honeywell International Inc
Address 9680 Old Bailes Rd, Fort Mill, SC 29707 United States
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3. Guidance Applied

The Specific Absorption Rate (SAR) testing specification, method, and procedure for this device is in accordance with
the following standards.

FCC 47 CFR Part 2 (2.1093)

ANSI/IEEE C95.1-1992

IEEE 1528-2013

IEC/IEEE 62209-1528:2020

SPEAG DASY6 System Handbook

SPEAG DASY6 Application Note (Interim Procedure for Device Operation at 6GHz-10GHz)
IEC TR 63170:2018

IEC 62479:2010

FCC KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04

FCC KDB 865664 D02 SAR Reporting v01r02

FCC KDB 447498 D01 General RF Exposure Guidance v06

FCC KDB 648474 D04 SAR Evaluation Considerations for Wireless Handsets v01r03
FCC KDB 248227 D01 802.11 Wi-Fi SAR v02r02
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Report No. : FA272913A

4. Equipment Under Test (EUT) Information

4.1 General Information

Product Feature & Specification
Equipment Name Mobile computer/Smart phone

Brand Name Honeywell

Model Name CT47X1N

FCC ID HD5-CT47X1N

SIM1; 990019560050892
IMEI Code SIM2: 990019560050900

GSM850: 824 MHz ~ 849 MHz

GSM1900: 1850 MHz ~ 1910 MHz

WCDMA Band II: 1850 MHz ~ 1910 MHz
WCDMA Band IV: 1710 MHz ~ 1755 MHz
WCDMA Band V: 824 MHz ~ 849 MHz

LTE Band 2: 1850 MHz ~ 1910 MHz

LTE Band 4: 1710 MHz ~ 1755 MHz

LTE Band 5: 824 MHz ~ 849 MHz

LTE Band 7: 2500 MHz ~ 2570 MHz

LTE Band 12: 699 MHz ~ 716 MHz

LTE Band 13: 777 MHz ~ 787 MHz

LTE Band 14: 788 MHz ~ 798 MHz

LTE Band 17: 704 MHz ~ 716 MHz

LTE Band 25: 1850 MHz ~ 1915 MHz

LTE Band 26: 814 MHz ~ 849 MHz

LTE Band 30: 2305 MHz ~ 2315 MHz

LTE Band 38: 2570 MHz ~ 2620 MHz

LTE Band 41: 2496 MHz ~ 2690 MHz

LTE Band 42: 3450 MHz ~ 3600MHz

LTE Band 43: 3600 MHz ~ 3700MHz

LTE Band 48: 3550 MHz ~ 3700 MHz

LTE Band 66: 1710 MHz ~ 1780 MHz

LTE Band 71: 663 MHz ~ 698 MHz

WSS T g [o] [e[s Ao 5G NR n2 : 1850 MHz ~ 1910 MHz
Frequency Range 5G NR n5: 824 MHz ~ 849 MHz

5G NR n7: 2500 MHz ~ 2570 MHz

5G NR n12 : 699 MHz ~ 716 MHz

5G NR n14 : 788 MHz ~ 798 MHz

5G NR n25 : 1850 MHz ~ 1915 MHz

5G NR n30 : 2305 MHz ~ 2315 MHz

5G NR n66: 1710 MHz ~ 1780 MHz

5G NR n71 : 663 MHz ~ 698 MHz

5G NR n38 : 2570 MHz ~ 2620 MHz

5G NR n41 : 2496 MHz ~ 2690 MHz

5G NR n48 : 3550 MHz ~ 3700 MHz

5G NR n77: 3450 MHz ~ 3550 MHz, 3700 MHz ~ 3980 MHz
5G NR n78: 3450 MHz ~ 3550 MHz, 3700 MHz ~ 3800 MHz
WLAN 2.4GHz Band: 2412 MHz ~ 2462 MHz
WLAN 5.2GHz Band: 5180 MHz ~ 5240 MHz
WLAN 5.3GHz Band: 5260 MHz ~ 5320 MHz
WLAN 5.5GHz Band: 5500 MHz ~ 5720 MHz
WLAN 5.8GHz Band: 5745 MHz ~ 5825 MHz
WLAN 6GHz U-NII-5: 5925 MHz ~ 6425 MHz
WLAN 6GHz U-NII-6: 6425 MHz ~ 6525 MHz
WLAN 6GHz U-NII-7: 6525 MHz ~ 6875 MHz
WLAN 6GHz U-NII-8: 6875 MHz ~ 7125 MHz
Bluetooth: 2402 MHz ~ 2480 MHz

NFC: 13.56 MHz

GSM/GPRS/EGPRS
RMC/AMR 12.2Kbps

HSDPA
Sporton International Inc. (Kunshan) Page
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seamron Las. FCC WLAN 6GHz RF Exposure

Report No. : FA272913A

HSUPA
LTE: QPSK, 16QAM, 64QAM, 256QAM

WLAN 2.4GHz 802.11b/g/n HT20/HT40
WLAN 2.4GHz 802.11ax HE20/HE40
WLAN 5GHz 802.11a/n HT20/HT40

WLAN 6GHz 802.11ax HE20/HE40/HE80/HE160
Bluetooth BR/EDR/LE
NFC: ASK

5G NR : CP-OFDM / DFT-s-OFDM, PI/2 BPSK, QPSK, 16QAM, 64QAM, 256QAM

WLAN 5GHz 802.11ac/ax VHT20/VHT40/VHT80/VHT160/HE20/HE40/HE80/HE160

HW Version V1.0

SW Version 0S.21.001-HON.21.001

(eS| WA (S[E]HEMIENEE Class B — EUT cannot support Packet Switched and Circuit Switched Network
mode simultaneously but can automatically switch between Packet and Circuit Switched Network.

EUT Stage Identical Prototype

Remark:
1. The 2.4GHz/5GHz/6GHz WLAN can transmit in SISO and MIMO mode.
2. For 20M Bandwidth, the CH233 (Center Frequency = 7115MHz) is not supported.

3. For WLAN when transmit simultaneous with WWAN/BT, power reduction will be activated to head.

Sporton International Inc. (Kunshan)
TEL : 86-512-57900158 / FAX : 86-512-57900958
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5. RF Exposure Limits

5.1 Uncontrolled Environment

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

5.2 Controlled Environment

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

5.3 RF Exposure limit for below 6GHz

Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands. Wrists, Feet and Ankles

0.4 8.0 20.0

Limits for General Population/Uncontrolled Exposure (W/kQ)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

1. Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any 1gram of tissue
defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and ankles is averaged over any
10 grams of tissue defined as a tissue volume in the shape of a cube.
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5.4 RF Exposure limit for above 6GHz

According to ANSI/IEEE C95.1-1992, the criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio frequency (RF) radiation as specified in §1.1310. The unit of power density evaluation is wW/m? or

mwW/cm?.

Peak Spatially Averaged Power Density was evaluated over a circular area of 4cm? per interim FCC Guidance for
near-field power density evaluations per October 2018 TCB Workshop notes

Frequency range

Electric field strength

Magnetic field strength

Power density

Averaging time

(MHz) (V/m) (A/m) (mWicm?) (minutes)
(A) Limits for Occupational/Controlled Exposures
0.3-3.0 614 1.63 *(100) 6
3.0-30 1842/ 4.89/1| *(900/12) 6
30-300 61.4 0.163 1.0 6
300-1500 /300 6
1500-100,000 5 6
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/1| 2.19/1 *(180/12) 30
30-300 27.5 0.073 0.2 30
300-1500 /1500 30
1500-100,000 1.0 30

Note: 1.0 mW/cm? is 10 W/m?

Sporton International Inc. (Kunshan)
TEL : 86-512-57900158 / FAX : 86-512-57900958
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6. System Description and Setup

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

TEACH
PENDANT

‘:I [=)
@
MEASURMENT SERVER

LIGHT,
CURTAIN

)

ROBOT
REMOTE
CONTROL

M/,

o

) O I

}

DOOR
CONTACTS

£STOP

O o=

ROBOT
CONTROLLER

DIGIN
DIGOUT

11200

J

10 Q Z

cssc

i

1109

1602

PC

SIGNAL
LAMP
—

ooo
ooo

LIGHT BEAM

ELECTRO
OPTICAL
CONVERTER

a

.\b
&
ROBOT Q \
DAE
OPTICAL
CABLE
: PROBE*™ |
—— N
—+— PHANTOM

f t—j—o MEDIUM

A P

T _F DUT

F

& DEVICE

R " HOLDER

M

[
| |
ANT
ETH/GPIB BASE STATION

A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for accommodating the data

acquisition electronics (DAE).
An isotropic Field probe optimized and calibrated for the targeted measurement.
A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion, offset

measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.
The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the digital communication to the

SIMULATOR RF

DAE. To use optical surface detection, a special version of the EOC is required. The EOC signal is transmitted to the

measurement server.

The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the robot operation

and fast movement interrupts.
The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.
A computer running Windows 10 and the DASY®6 software.
Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.
The phantom, the device holder and other accessories according to the targeted measurement.

Sporton International Inc. (Kunshan)

TEL : 86-512-57900158 / FAX : 86-512-57900958
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7. Test Equipment List

Manufacturer Name of Equipment Type/Model Calibration
Last Cal. Due Date
SPEAG 6500MHz System Validation Kit D6.5GHzV2 1031 2021/3/1 2024/2/29
SPEAG 5G Verification Source 10GHz 1052 2022/9/2 2023/9/1
SPEAG Data Acquisition Electronics DAE4 1279 2022/10/26 2023/10/25
SPEAG Data Acquisition Electronics DAE4 690 2022/6/15 2023/6/14
SPEAG Dosimetric E-Field Probe EX3DV4 7764 2022/9/30 2023/9/29
SPEAG EUmmWYV Probe Tip Protection EUmMmMwWV4 9553 2022/9/9 2023/9/8
SPEAG mmWave Phantom mmWave 1065 NCR NCR
SPEAG SAM Twin Phantom SAM Twin TP-2022 NCR NCR
SPEAG Phone Positioner N/A N/A NCR NCR
Rohde & Schwarz Signal Generator SMB100A 100455 2022/1/5 2023/1/4
Keysight Preamplifier 83017A MY57280111 2022/7/11 2023/7/10
Agilent ENA Series Network Analyzer E5071C MY46104587 2022/5/24 2023/5/23
SPEAG Dielectric Probe Kit DAK-3.5 1071 2022/1/24 2023/1/23
Rohde & Schwarz Power Meter NRVD 102081 2022/7/14 2023/7/13
Rohde & Schwarz Power Sensor NRV-Z5 100538 2022/7/14 2023/7/13
Rohde & Schwarz Power Sensor NRV-Z5 100539 2022/7/14 2023/7/13
Rohde & Schwarz Power Sensor NRP50S 101254 2022/417 2023/4/6
R&S Spectrum Analyzer FSv7 101631 2022/1/5 2023/1/4
TES DIGITAC THERMOMETER 1310 200505600 2022/7/12 2023/7/11
Testo Thermo-Hygrometer 608-H1 1241332102 2022/1/6 2023/1/5
mini-circuits amplifier ZVE-3W-83+ 162601250 Note 1
MCL Attenuationl BW-S10W5+ N/A Note 1
MCL Attenuation2 BW-S10W5+ N/A Note 1
MCL Attenuation3 BW-S10W5+ N/A Note 1
Agilent Dual Directional Coupler 11691D MY48151020 Note 1
ET Industries Dual Directional Coupler C-058-10 N/A Note 1
ATM Dual Directional Coupler C122H-10 P610410z-02 Note 1

General Note:

1. Prior to system verification and validation, the path loss from the signal generator to the system check source and the
power meter, which includes the amplifier, cable, attenuator and directional coupler, was measured by the network
analyzer. The reading of the power meter was offset by the path loss difference between the path to the power meter
and the path to the system check source to monitor the actual power level fed to the system check source.

2. The dipole calibration interval can be extended to 3 years with justification according to KDB 865664 D01. The dipoles
are also not physically damaged, or repaired during the interval. The justification data in appendix C can be found
which the return loss is < -20dB, within 20% of prior calibration, the impedance is within 5 ohm of prior calibration for

each dipole.

Sporton International Inc. (Kunshan)
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8. SAR System Verification

8.1 SAR Tissue Verification

The tissue dielectric parameters of tissue-equivalent media used for SAR measurements must be characterized within a
temperature range of 18°C to 25°C, measured with calibrated instruments and apparatuses, such as network analyzers
and temperature probes. The temperature of the tissue-equivalent medium during SAR measurement must also be within
18°C to 25°C and within £ 2°C of the temperature when the tissue parameters are characterized. The tissue dielectric

measurement system must be calibrated before use. The dielectric parameters must be measured before the
tissue-equivalent medium is used in a series of SAR measurements.
The liquid tissue depth was at least 15cm in the phantom for all SAR testing

<Tissue Dielectric Parameter Check Results>
Liquid
Frequency Teqmp. Conductivity Permittivity Conductivity| Permittivity| Delta (o) Delta (g;)

Limit (%)

(&r) Target (o) | Target (g/)

6500 22.8 6.050 34.500 6.07 34.50 -0.33 0.00 +5 2022/12/10

8.2 SAR System Performance Check Results

Comparing to the original SAR value provided by SPEAG, the verification data should be within its specification of 10 %.
Below table shows the target SAR and measured SAR after normalized to 1W input power. The table below indicates the
system performance check can meet the variation criterion and the plots can be referred to Appendix A of this report.

<lg>
Frequenc Measured Targeted Normalized Deviation
Date (,?AHZ) y 1g SAR 1g SAR  1g SAR %)
(Wikg)  (Wikg) — (Wikg) °
2022/12/10 6500 50 1031 7764 1279 13.700 | 289.00 274 -5.19
<10g>

Measured Targeted Normalized .
Fr?&‘ﬁ)‘cy 10g SAR 10g SAR 10g SAR De‘%‘;‘;m”
(W/kg)  (W/kg)  (W/kg) °

2022/12/10 6500 50 1031 7764 1279 2.560 52.60 51.2 -2.66

Tuning z y
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"~ || Flat Phantom
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L
System Performance Check Setup Setup Photo
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8.3 PD System Verification Results

The system was verified to be within £0.66 dB of the power density targets on the calibration certificate according to the
test system specification in the user's manual and calibration facility recommendation. The 0.66 dB deviation threshold
represents the expanded uncertainty for system performance checks using SPEAG’s mmWave verification sources. The
same spatial resolution and measurement region used in the source calibration was applied during the system check. The
measured power density distribution of verification source was also confirmed through visual inspection to have no
noticeable differences, both spatially (shape) and numerically (level) from the distribution provided by the manufacturer,
per November 2017 TCBC Workshop Notes.

Frequency °C Probe DAE Distance  Prad Measured Targeted

N Deviation
Verification 4cm”2 4cm”2
(e Source =i i () ) (W/m~2)  (W/m”2) UE)

10G 10GHz_1052 9553 690 10mm 86.1 50.5 50.4 0.01 2022/12/9

System Verification Setup Photo
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9. RF Exposure Positions

9.1 Ear and handset reference point

Figure 9.1.1 shows the front, back, and side views of the SAM phantom. The center-of-mouth reference point
is labeled “M,” the left ear reference point (ERP) is marked “LE,” and the right ERP is marked “RE.” Each ERP
is 15 mm along the B-M (back-mouth) line behind the entrance-to-ear-canal (EEC) point, as shown in Figure
9.1.2 The Reference Plane is defined as passing through the two ear reference points and point M. The line
N-F (neck-front), also called the reference pivoting line, is normal to the Reference Plane and perpendicular to
both a line passing through RE and LE and the B-M line (see Figure 9.1.3). Both N-F and B-M lines should be
marked on the exterior of the phantom shell to facilitate handset positioning. Posterior to the N-F line the ear
shape is a flat surface with 6 mm thickness at each ERP, and forward of the N-F line the ear is truncated, as
illustrated in Figure 9.1.2. The ear truncation is introduced to preclude the ear lobe from interfering with
handset tilt, which could lead to unstable positioning at the cheek.

EEC N

i p '
1 ‘ear reference point
L =C - entrance to ear canal

Fig 9.1.2 Close-up side view of phantom showing the  Fig 9.1.3 Side view of the phantom showing relevant

ear region. markings and seven cross-sectional plane locations
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9.2 Definition of the cheek position

1.

Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece (flip cover), open the
cover. If the handset can transmit with the cover closed, both configurations must be tested.

Define two imaginary lines on the handset—the vertical centerline and the horizontal line. The vertical centerline
passes through two points on the front side of the handset—the midpoint of the width wt of the handset at the level of
the acoustic output (point A in Figure 9.2.1 and Figure 9.2.2), and the midpoint of the width wb of the bottom of the
handset (point B). The horizontal line is perpendicular to the vertical centerline and passes through the center of the
acoustic output (see Figure 9.2.1). The two lines intersect at point A. Note that for many handsets, point A coincides
with the center of the acoustic output; however, the acoustic output may be located elsewhere on the horizontal line.
Also note that the vertical centerline is not necessarily parallel to the front face of the handset (see Figure 9.2.2),
especially for clamshell handsets, handsets with flip covers, and other irregularly-shaped handsets.

Position the handset close to the surface of the phantom such that point A is on the (virtual) extension of the line
passing through points RE and LE on the phantom (see Figure 9.2.3), such that the plane defined by the vertical
centerline and the horizontal line of the handset is approximately parallel to the sagittal plane of the phantom.
Translate the handset towards the phantom along the line passing through RE and LE until handset point A touches
the pinna at the ERP.

While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical centerline is in the plane
normal to the plane containing B-M and N-F lines, i.e., the Reference Plane.

Rotate the handset around the vertical centerline until the handset (horizontal line) is parallel to the N-F line.

While maintaining the vertical centerline in the Reference Plane, keeping point A on the line passing through RE and
LE, and maintaining the handset contact with the pinna, rotate the handset about the N-F line until any point on the

handset is in contact with a phantom point below the pinna on the cheek. See Figure 9.2.3. The actual rotation angles
should be documented in the test report.

vertical vertical
center line center line

horizontal
line

horizontal

line A : : acoustic
A 5 : output
acoustic bottom of -
output B handset =
bottom of R
handset EREEE
1
1
wy/2 | wi/2
Fig 9.2.1 Handset vertical and horizontal Fig 9.2.2 Handset vertical and horizontal reference
reference lines—“fixed case lines—“clam-shell case”

LE

Fig 9.2.3 cheek or touch position. The reference points for the right ear (RE), left ear (LE), and mouth (M), which

establish the Reference Plane for handset positioning, are indicated.
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9.3 Definition of the tilt position

1. Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece (flip cover), open the
cover. If the handset can transmit with the cover closed, both configurations must be tested.

2. While maintaining the orientation of the handset, move the handset away from the pinna along the line passing
through RE and LE far enough to allow a rotation of the handset away from the cheek by 15°.

3. Rotate the handset around the horizontal line by 15°.

4. While maintaining the orientation of the handset, move the handset towards the phantom on the line passing through
RE and LE until any part of the handset touches the ear. The tilt position is obtained when the contact point is on the
pinna. See Figure 9.3.1. If contact occurs at any location other than the pinna, e.g., the antenna at the back of the
phantom head, the angle of the handset should be reduced. In this case, the tilt position is obtained if any point on the
handset is in contact with the pinna and a second point

Fig 9.3.1 Tilt position. The reference points for the right ear (RE), left ear (LE), and mouth (M), which define the
Reference Plane for handset positioning, are indicated.
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9.4 Body Worn Accessory

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and positioned
against a flat phantom in a normal use configuration (see Figure 9.4). Per KDB648474 D04v01r03, body-worn accessory
exposure is typically related to voice mode operations when handsets are carried in body-worn accessories. The
body-worn accessory procedures in FCC KDB 447498 D01v06 should be used to test for body-worn accessory SAR
compliance, without a headset connected to it. This enables the test results for such configuration to be compatible with
that required for hotspot mode when the body-worn accessory test separation distance is greater than or equal to that
required for hotspot mode, when applicable. When the reported SAR for body-worn accessory, measured without a
headset connected to the handset is > 1.2 W/kg, the highest reported SAR configuration for that wireless mode and
frequency band should be repeated for that body-worn accessory with a handset attached to the handset.

Accessories for body-worn operation configurations are divided into two categories: those that do not contain metallic
components and those that do contain metallic components. When multiple accessories that do not contain metallic
components are supplied with the device, the device is tested with only the accessory that dictates the closest spacing to
the body. Then multiple accessories that contain metallic components are test with the device with each accessory. If
multiple accessories share an identical metallic component (i.e. the same metallic belt-chip used with different holsters
with no other metallic components) only the accessory that dictates the closest spacing to the body is tested.
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Fig 9.4 Body Worn Position

9.5 Product Specific/Extremity Exposure

For smart phones with a display diagonal dimension > 15.0 cm or an overall diagonal dimension > 16.0, that can provide
similar mobile web access and multimedia support found in mini-tablets or UMPC mini-tablets and support voice calls next
to the ear, According to KDB648474 D04v01r03, the following phablet procedures should be applied to evaluate SAR
compliance for each applicable wireless mode and frequency band. Devices marketed as phablets, regardless of form
factors and operating characteristics must be tested as a phablet to determine SAR compliance

1. The normally required head and body-worn accessory SAR test procedures for handsets, including hotspot mode, must
be applied.

2. The UMPC mini-tablet procedures must also be applied to test the SAR of all surfaces and edges with an antenna
located at < 25 mm from that surface or edge, in direct contact with a flat phantom, for 10-g extremity SAR according to
the equivalent tissue dielectric parameters in KDB 865664 to address interactive hand use exposure conditions. The
UMPC mini-tablet 1-g SAR at 5 mm is not required. When hotspot mode applies, 10-g extremity SAR is required only for
the surfaces and edges with hotspot mode 1-g reported SAR > 1.2 W/kg.

9.6 Miscellaneous Testing Considerations

> Evaluate SAR using 6-7 GHz parameters per IEC/IEEE 62209-1528:2020.

> Per procedures of KDB Pubs. 447498 and 248227, and applicable product-specific procedures among KDB Pubs.
648474 (handsets/phablets).

> Where supported by the test system, also report estimated absorbed (epithelial) power density (for reference
purposes only, not specifically for compliance) and estimated incident PD, derived from measured SAR.

> In addition, for the highest SAR test configurations evaluate incident PD using the mmw near-field probe and
total-field/power-density reconstruction method (2 mm closest meas. plane)
] Adjust measured results per amount that measurement uncertainty exceeds 30 % (see e.g. IEC 62479:2010)
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10. WLAN 6GHz Output Power (Unit: dBm)

The detailed conducted power table can refer to Appendix E.

General Note:

1. The 6GHz WLAN can transmit in SISO/MIMO antenna mode, for SISO mode power is less than per chain power of MIMO mode.
For WLAN SISO & MIMO mode, the whole testing has assessed only MIMO mode by referring to their higher conducted power,
SAR and PD for MIMO was evaluated by making a measurement with both antennas transmitting simultaneously.

2. When the same maximum power is specified for multiple transmission modes in a frequency band, the largest channel bandwidth,
lowest order modulation, lowest data rate and lowest order 802.11a/g/n/ac mode is used for SAR measurement, on the highest
measured output power channel for each frequency band.

3. Per 201904 TCBC workshops, General principles of FCC KDB Publication 248227 D01 can be applied to determine the SAR Initial
Test Configurations and test reduction for 802.11ax SAR testing. For the table below the 802.11ax maximum power is SU
(non-OFDMA), and the SU maximum power also higher than RU (OFDMA)

4. In applying the test guidance, the IEEE 802.11 mode with the maximum output power (out of all modes) should be considered for
testing

5. For modes with the same maximum output power, the guidance from section 5.3.2 a) of FCC KDB Publication 248227 D01 should
be applied, with 802.11ax being considered as the highest 802.11 mode for the appropriate frequency bands
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11. Antenna Location

The detailed antenna location information can refer to SAR Test Setup Photos.
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12. RF Exposure Test Results

General Note:

1. Per KDB 447498 D0O1vO06, the reported SAR is the measured SAR value adjusted for maximum tune-up tolerance.

a. Tune-up scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit is the maximum rated power
among all production units.

b. For SAR testing of WLAN signal with non-100% duty cycle, the measured SAR is scaled-up by the duty cycle scaling factor which
is equal to "1/(duty cycle)"

c. For WLAN: Reported SAR(W/kg)= Measured SAR(W/kg)* Duty Cycle scaling factor * Tune-up scaling factor

2. Per KDB 447498 D0O1v06, for each exposure position, testing of other required channels within the operating mode of a frequency

band is not required when the reported 1-g or 10-g SAR for the mid-band or highest output power channel is:
< 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the transmission band is < 100 MHz
< 0.6 W/kg or 1.5 W/kg, for 1-g or 10-g respectively, when the transmission band is between 100 MHz and 200 MHz
< 0.4 W/kg or 1.0 W/kg, for 1-g or 10-g respectively, when the transmission band is = 200 MHz

3. Per KDB 865664 D01v01r04, for each frequency band, repeated SAR measurement is required only when the measured SAR is
>0.8W/kg.

4. Per KDB 648474 D04v01r03, when the reported SAR for a body-worn accessory measured without a headset connected to the
handset is < 1.2 W/kg, SAR testing with a headset connected to the handset is not required.

5. Per KDB648474 D04v01r03, this device is considered a phablet since the display diagonal dimension > 15.0 cm or an overall
diagonal dimension > 16.0 cm. Therefore, phablet SAR tests are required when wireless mode does not apply or if wireless router
1g SAR >1.2W/kg

6. For WLAN 6GHz doesn’t support wireless router capability.

7. Per FCC guidance, SAR was performed using 6.5 GHz SAR probe calibration factors.

8. Per October 2020 TCB Workshop Interim procedures, start instead with a minimum of 5 test channels across the full band, then
adapt and apply conducted power and SAR test reduction procedures of KDB Pub. 248227 v02r02.

9. Absorbed power density (APD) using a 4cm2 averaging area is reported based on SAR measurements.

10. For testing the WLAN 6GHz of this DUT, the selection of test channels was based on FCC guidance, with five channels selected
across the entire WLAN 6GHz Bands. For the U-NII-5/U-NII-7 band supporting Standard AP mode and indoor Client mode, the
higher output mode was measured among the selected channels.

11. Per FCC guidance, the WLAN 6GHz Sim-Tx analysis are using the SAR results with the conventional SPLSR etc procedures from
KDB 447498 DO1. And the Sim-Tx analysis result refer to Sporton SAR report no.: FA272913.

WLAN SAR Note:

1. When the reported SAR of the test position is > 0.4 W/kg, SAR is repeated for the 802.11 transmission mode configuration tested in
the initial test position to measure the subsequent next closet/smallest test separation distance and maximum coupling test position
on the highest maximum output power channel, until the report SAR is < 0.8 W/kg or all required test position are tested.

2. For all positions / configurations, when the reported SAR is > 0.8 W/kg, SAR is measured for these test positions / configurations on
the subsequent next highest measured output power channel(s) until the reported SAR is < 1.2 W/kg or all required channels are
tested.

3. The 6GHz WLAN can transmit in SISO/MIMO antenna mode, for SISO mode power is less than per chain power of MIMO mode.
For WLAN SISO & MIMO mode, the whole testing has assessed only MIMO mode by referring to their higher conducted power, so
only chose MIMO power to perform SAR testing. Per KDB 248227, SAR for MIMO was evaluated by following the simultaneous
SAR provisions from KDB 447498 by making a SAR measurement with both antennas transmitting simultaneously.

4. During SAR testing the WLAN 6GHz transmission was verified using a spectrum analyzer.

5. When SAR testing for 802.11ax is required

a. If the maximum output power is highest for OFDMA scenarios, choose the tone size with the maximum number of tones and
the highest maximum output power

b.  Otherwise, consider the fully allocated channel for SAR testing

c. When SAR testing is required on RU sizes less than the fully allocated channel, use the RU number closest to the middle of
the channel, choosing the higher RU number when two RUs are equidistant to the middle of the channel.
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12.1 Head SAR Test Result
<WLAN SAR>

Average Tune-Up Tune-up Duty CDuty

Power Measured Reported Measured

Pc;l;?fit)n ((;1?7'1)) Antenna Power State Ch. (F,\;ﬁg) Power Limit Scaling CycIeSCéﬁlr?g Drift 1g SAR 1g SAR

(dBm) (dBm) Factor % Factor dB) (W/kg) | (Wikg)
IWLAN6GHZ|802.11ax-HE160 MCSO| Right Cheek [Omm|Ant 9+10 Full 156025| 18.92 | 19.50 | 1.143 [97.18| 1.029 | 0.05 0.397 0.467 2.68
LAN6GHZ/802.11ax-HE160 MCSO| Right Tilted [Omm|Ant 9+10 Full 15(6025| 18.92 | 19.50 | 1.143 (97.18| 1.029 | 0.01 | 0.287 0.338 1.93
IWLAN6GHZ/802.11ax-HE160 MCSO| Left Cheek |Omm|Ant9+10 Full 15|6025| 18.92 | 19.50 | 1.143 (97.18| 1.029 | 0.09 0.323 0.380 2.18
IWLAN6GHZ|802.11ax-HE160 MCSO| Left Tilted [Omm|Ant 9+10 Full 15(6025( 18.92 | 19.50 | 1.143 |97.18| 1.029 | 0.07 0.228 0.268 1.54
01 WLAN6GHZ/802.11ax-HE160 MCSO| Right Cheek [Omm|Ant 9+10 Full 47 (6185 18.70 | 19.50 | 1.202 |97.18| 1.029 | 0.09 | 0.466 0.577 3.14
IWLAN6GHZ802.11ax-HE160 MCSO| Right Cheek [0mm|Ant 9+10 |[Simultaneous| 47 |6185| 16.75 | 17.50 | 1.189 |(97.18| 1.029 | 0.02 0.289 0.353 1.95
LAN6GHZ/802.11ax-HE160 MCSO0| Right Cheek [Omm|Ant 9+10 Full 111(6505| 17.61 | 18.50 | 1.227 |97.18| 1.029 | 0.01 | 0.254 0.321 1.71
LAN6GHZ/802.11ax-HE160 MCSO0| Right Cheek [Omm|Ant 9+10 Full 175(6825| 17.18 | 18.50 | 1.355 |97.18| 1.029 | 0.05 | 0.162 0.226 1.09
IWLAN6GHZ/802.11ax-HE160 MCSO0| Right Cheek |Omm|Ant 9+10 Full 207|6985| 18.12 | 19.00 | 1.225 [97.18| 1.029 | 0.02 0.122 0.154 0.822

12.2 Body Worn SAR Test Result
<WLAN SAR>

y

AverageTune-UpTune-up Duty Dl

Power Measured Reported Measured

Pc;rsei‘?it)n (%?2) Antenna Power State Ch. (qu) Power (bién#) SFt;iltIB? C%zlescc);l:ilr?g Drif; 1g SAR 1g SAR  APD

Factor
02 WLAN6GHZ 802.11ax-HE160 MCSO| Front |15mm| Ant 9+10 Full 1516025| 18.92 | 19.50 | 1.143 [97.18| 1.029 | 0.01 0.067 0.079 0.568
IWLAN6GHZ| 802.11ax-HE160 MCSO| Back [15mm| Ant 9+10 Full 1516025| 18.92 | 19.50 | 1.143 |97.18| 1.029 |-0.03| 0.064 0.075 0.550
IWLAN6GHZ 802.11ax-HE160 MCSO| Front (15mm|Ant 9+10 Full 47 16185| 18.70 | 19.50 | 1.202 (97.18| 1.029 |-0.04| 0.061 0.075 0.491
LAN6GHZ 802.11ax-HE160 MCSO| Front (15mm|Ant 9+10 Full 111(6505| 17.61 | 18.50 | 1.227 (97.18| 1.029 | 0.01 | 0.010 0.013 0.064
IWLAN6GHZ 802.11ax-HE160 MCSO| Front (15mm|Ant 9+10 Full 175|6825| 17.18 | 18.50 | 1.355 [97.18| 1.029 | 0.02 0.001 0.001 0.001
IWLAN6GHZ 802.11ax-HE160 MCSO| Front (15mm|Ant 9+10 Full 207|6985| 18.12 | 19.00 | 1.225 |97.18| 1.029 | 0.09 0.011 0.014 0.075

12.3 Product Specific SAR Test Result
<WLAN SAR>

AverageTune-Up Tune-up| Duty D;ctl}:a Power Measured Reported Measured

Test  Gap Freg. Drift 10g SAR 10g SAR  APD

Power | Limit Scaling |Cycle

FEEIHE i) MH2) (4Bm) | @Bm) Factor % SF;"’é't'QS’ dB) (Wikg) (Wkg) (WmA2)

WLAN6GHZ802.11ax-HE160 MCSO|  Front |omm|Ant9+10|  Full | 15|6025| 18.92 | 19.50 | 1.143 |97.18| 1.020 | 0.02 | 0152 | 0.179 | 351
WLAN6GH2|802.11ax-HE160 MCSO| Back |[omm|Ant9+10|  Full |15 |6025| 18.92 | 19.50 | 1.143 |97.18| 1.029 | -0.05| 0.125 | 0.147 | 2.89
WLAN6GH2|802.11ax-HE160 MCSO0| Left Side [omm|Ant9+10|  Full |15 |6025| 18.92 | 19.50 | 1.143 |97.18| 1.029 | 0.02 | 0351 | 0413 | 816
WLAN6GH2|802.11ax-HE160 MCSO| Right Side [omm| Ant 9+10|  Full |15 |6025| 18.92 | 19.50 | 1.143 |97.18| 1.029 | 0.01 | 0.101 | 0.119 | 228
WLAN6GH2|802.11ax-HE160 MCS0| Top Side [omm|Ant9+10|  Full |15 |6025| 18.92 | 19.50 | 1.143 |97.18| 1.029 | 0.05 | 0.157 | 0.185 | 3.77
03 WLAN6GH2|802.11ax-HE160 MCSO| Left Side [omm|Ant9+10|  Full |47 |6185| 18.70 | 19.50 | 1.202 |97.18| 1.029 | -0.06| 0.383 | 0474 | 8.92
WLAN6GH2|802.11ax-HE160 MCSO| Left Side [omm|Ant9+10|  Full  |111|6505| 17.61 | 18.50 | 1.227 |97.18| 1.029 |-0.01| 0230 | 0.290 | 547
WLAN6GH2|802.11ax-HE160 MCSO0| Left Side [omm|Ant9+10|  Full  |175|6825| 17.18 | 18.50 | 1.355 |97.18| 1.029 |-0.04| 0224 | 0312 | 539
WLAN6GH2|802.11ax-HE160 MCSO0| Left Side [omm|Ant9+10| Full  |207|6985| 18.12 | 19.00 | 1.225 |97.18| 1.029 | 0.02 | 0.239 | 0.301 | 561
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12.4 PD Test Result

Power Density General Notes:
1. The manufacturer has confirmed that the devices tested have the same physical, mechanical and thermal characteristics and are
within operational tolerances expected for production units.

Batteries are fully charged at the beginning of the measurements.
Absorbed power density (APD) using a 4cm”2 averaging area is reported based on SAR measurements.

Power density was calculated by repeated E-field measurements on two measurement planes separated by A/4.

The device was configured to transmit continuously at the required data rate, channel bandwidth and signal modulation, using the

highest transmission duty factor supported by the test mode tools.

6. Per FCC guidance and equipment manufacturer guidance, power density results were scaled according to IEC 62479:2010 for the
portion of the measurement uncertainty > 30%. Total expanded uncertainty of 2.68 dB (85.4%) was used to determine the psPD
measurement scaling factor.

7. IPD is measured for all edges and surfaces of the device with a transmitting antenna located within 25 mm from that surface or
edge.

8. Per April 2021 TCB Workshop, For the highest SAR test configurations also measure incident PD (total) using power-density
reconstruction method in 2 mm closest measurement plane.

9. Since this device is considered a phablet and there is no different PD limit on different exposure conditions, therefore select highest
phablet SAR at 0 mm test distance and configurations evaluate power density. Since there is no different PD limit on different
exposure conditions, therefore the PD test was performed of a 2mm separation between sensor and EUT surface to cover all
exposure conditions of phablet. And EUT other surfaces performed full power density testing using the maximum power density
among all channels.

10. The measurement procedure consists of measuring the PDinc at two different distances: 2 mm (compliance distance) and A/5. The

grid extents should be large enough to fully capture the transmitted energy. The grid step should be fine enough to demonstrate that

the integrated Power Density iPDn fulfill the criterion described below. Since iPD ratio between the two distances is> -1dB, the grid
step (0.0625) was sufficient for determining compliance at d=2mm.

IPD,(2mm)

o s Wb

10-fogiog—/——x > —
90TPD,(A/5) =
<WLAN PD>
Test ~ Average : iPD ratio Normal Total
Position Ch. Power D @ -1) psPD psPD
(dBm) (W/m”2)  (W/m”2)
WLAN6GHz | 802.11ax-HE160 MCSO | Left Side 2mm Ant 9+10 | 15 | 6025 18.92 0.0625 | 2.53 0.09 2.23 3.03
WLAN6GHz | 802.11ax-HE160 MCSO | Left Side | 10mm | Ant9+10 | 15 | 6025 18.92 0.15 | 2.48 ’ 2.54 2.85
WLAN6GHz | 802.11ax-HE160 MCSO | Left Side 2mm Ant 9+10 (207 | 6985 18.12 0.0625 | 2.16 0.82 1.88 2.26
WLAN6GHz | 802.11ax-HE160 MCSO | Left Side | 8.59mm | Ant9+10 207 | 6985 18.12 0.15 1.79 ’ 1.510 1.6

Duty . Scaling
Cycle it Factor for
Scaling ) Measurement
Factor Uncertainty

IWLAN6GHZ/802.11ax-HE160 MCSO| Left Side 2mm| Ant 9+10 | 15 [6025| 18.92 | 19.50 | 1.143 |97.18| 1.029 [0.0625 1.5535 -0.04| 2.230 | 4.07 3.030 | 5.54
LAN6GHZ/802.11ax-HE160 MCSO| Left Side [2mm| Ant 9+10 | 47 |6185| 18.70 | 19.50 | 1.202 [97.18| 1.029 |0.0625| 1.5535 -0.06 | 3.030 | 5.82 3.890 | 7.48
01 WLAN6GHZ|802.11ax-HE160 MCSO| Left Side [2mm| Ant 9+10 {111|6505| 17.61 | 18.50 | 1.227 |97.18| 1.029 (0.0625] 1.5535 -0.1 | 3.410 | 6.69 | 4.320 | 8.48
LAN6GHZ/802.11ax-HE160 MCSO| Left Side [2mm| Ant 9+10 (175|6825| 17.18 | 18.50 | 1.355 [97.18| 1.029 |0.0625| 1.5535 0.01 | 3.040 | 6.59 3.510 | 7.60
LAN6GHZ/802.11ax-HE160 MCSO| Left Side [2mm| Ant 9+10 (207|6985| 18.12 | 19.00 | 1.225 [97.18| 1.029 |0.0625| 1.5535 -0.12| 1.880 | 3.68 2.260 | 4.42
IWLAN6GHZ|802.11ax-HE160 MCSO| Front |2mm| Ant9+10 |111|6505| 17.61 | 18.50 | 1.227 (97.18| 1.029 [0.0625] 1.5535 -0.07| 1.200 | 2.35 1910 | 3.75
LAN6GHZ/802.11ax-HE160 MCSO| Back [2mm| Ant9+10 (111|6505| 17.61 | 18.50 | 1.227 [97.18| 1.029 |0.0625| 1.5535 0.06 | 0.894 1.75 1.550 | 3.04
IWLAN6GHZ/802.11ax-HE160 MCSO [Right Side|2mm| Ant 9+10 |111|6505| 17.61 | 18.50 | 1.227 |97.18| 1.029 [0.0625 1.5535 -0.06 | 0.452 | 0.89 0.588 1.15
IWLAN6GHZ/802.11ax-HE160 MCSO| Top Side [2mm| Ant 9+10 |111|6505| 17.61 | 18.50 | 1.227 |97.18| 1.029 [0.0625 1.5535 0.03 | 0.808 1.59 0.868 1.70

Power Normal
Drift
(dB)

AverageTune-UpTune-up Duty
Power Limit Scaling Cycle
(dBm) (dBm) Factor %

Test Freq.

R Antenna Ch'(MHz)

Position (mm)

Test Engineer : Martin Li, Varus Wang, Light Wang, Ricky Gu
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13. Uncertainty Assessment

Declaration of Conformity:

The test results with all measurement uncertainty excluded is presented in accordance with the regulation limits or
requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the manufacturer, and the
manufacturer takes all the responsibilities for the accuracy of product specification.

The component of uncertainly may generally be categorized according to the methods used to evaluate them. The
evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type An evaluation of
uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series of observation is termed
a Type B evaluation of uncertainty. Each component of uncertainty, however evaluated, is represented by an estimated
standard deviation, termed standard uncertainty, which is determined by the positive square root of the estimated
variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This includes
calculating the standard deviation of the mean of a series of independent observations; using the method of least squares
to fit a curve to the data in order to estimate the parameter of the curve and their standard deviations; or carrying out an
analysis of variance in order to identify and quantify random effects in certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant information
available. These may include previous measurement data, experience, and knowledge of the behavior and properties of
relevant materials and instruments, manufacture’s specification, data provided in calibration reports and uncertainties
assigned to reference data taken from handbooks. Broadly speaking, the uncertainty is either obtained from an outdoor
source or obtained from an assumed distribution, such as the normal distribution, rectangular or triangular distributions
indicated in table below.

Uncertainty Distributions Normal ‘ Rectangular Triangular U-Shape
Multi-plying Factor®® 1/k® 13 16 12

(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of
variations in the measured quantity
(b) kis the coverage factor
Standard Uncertainty for Assumed Distribution

The combined standard uncertainty of the measurement result represents the estimated standard deviation of the
result. It is obtained by combining the individual standard uncertainties of both Type A and Type B evaluation using
the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the positive square root of
the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within which
the measured value is confidently believed to lie. It is obtained by multiplying the combined standard uncertainty by a
coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor allows the true value of a
measured quantity to be specified with a defined probability within the specified uncertainty range. For purpose of this
document, a coverage factor two is used, which corresponds to confidence interval of about 95 %. The DASY
uncertainty Budget is shown in the following tables.

The judgment of conformity in the report is based on the measurement results excluding the measurement

uncertainty.
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Uncertainty Budget
According to IEC/IEEE 62209-1528
(Frequency band: 4 MHz - 10 GHz range)

- Uncert. Prob. : i) | (Ci) Standa_rd Standa_rd
Error Description Value Dist. Div. 1g 109 Uncertainty | Uncertainty
(%) (19) %)  (10g) (%)
Measurement System errors
Probe calibration 18.6 N 2 1 1 9.3 9.3
Probe calibration drift 1.7 R 1.732 1 1 1.0 1.0
Probe linearity and detection Limit 4.7 R 1.732 1 1 2.7 2.7
Broadband signal 2.8 R 1.732 1 1 1.6 1.6
Probe isotropy 7.6 R 1732 | 1 1 4.4 4.4
e 24 | w3 |af1| 2e | 2
RF ambient and noise 1.8 N 1 1 1 1.8 1.8
Probe positioning errors 0.006 N 1 05| 05 0.0 0.0
Data processing errors 4.0 N 1 1 1 4.0 4.0

Measurement of phantom

Phantom and Device Errors

Phantom deviation from target (¢',0)

1.9

N

1

0.84

1.9

L 2.5 N 1 0.78(0.71 2.0 1.8
conductivity (o)
Temperature effects (medium) 5.4 R 1.732 [0.78|0.71 2.4 2.2
Shell permittivity 14.0 R 1732 | 05| 0.5 4.0 4.0
Distance between the radiating
element of the DUT and the 2.0 N 1 2 2 4.0 4.0
phantom medium
Repeatability of positioning the
DUT or source against the 1.0 N 1 1 1 1.0 1.0
phantom
Device holder effects 3.6 N 1 1 1 3.6 3.6
Effect of operating mode on 24 R 1732 | 1 | 1 1.4 1.4
probe sensitivity
Time-average SAR 1.7 R 1.732 1 1 1.0 1.0
Variation in SAR due to drift in
output of DUT 25 N 1 1 1 2.5 25
Validation antenna uncertaint
(validation measurement only); oy N & ! & 0L oY
Uncertainty in accepted power 0.0 N 1 1 1 0.0 0.0

validation measurement onl
Correction to the SAR results
1

1.6

SAR scaling

0.0

Combined Std. Uncertainty

Coverage Factor for 95 %
Expanded STD Uncertainty

R

1.732

1

0.0
14.5%
K=2
29.0%

SAR Uncertainty Budget for frequency range 4MHz to 10GHz

0.0
14.4%
K=2
28.8%
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cDASY6 Module mmWave Uncertainty Budget
Evaluation Distances to the Antennas > A/2m
In Compliance with IEC TR 63170

Uncertainty Standard
Error Description Value Probability = Divisor (Ci) Uncertainty
(xdB)
Uncertainty terms dep endent on the measurement system
Probe Calibration 0.49 N 1 1 0.49
Probe correction 0.00 R 1.732 1 0.00
Frequency response 0.20 R 1.732 1 0.12
Sensor cross coupling 0.00 R 1.732 1 0.00
Isotropy 0.50 R 1.732 1 0.29
Linearity 0.20 R 1.732 1 0.12
Probe scattering 0.00 R 1.732 1 0.00
Probe positioning offset 0.30 R 1.732 1 0.17
Probe positioning repeatability 0.04 R 1.732 1 0.02
Sensor mechanical offset 0.00 R 1.732 1 0.00
Probe spatial resolution 0.00 R 1.732 1 0.00
Field impedance dependence 0.00 R 1.732 1 0.00
Amplitude and phase drift 0.00 R 1.732 1 0.00
Amplitude and phase noise 0.04 R 1.732 1 0.02
Measurement area truncation 0.00 R 1.732 1 0.00
Data acquisition 0.03 N 1 1 0.03
Sampling 0.00 R 1.732 1 0.00
Field reconstruction 2.00 R 1.732 1 1.15
Forward transformation 0.00 R 1.732 1 0.00
Power density scaling 0.00 R 1.732 1 0.00
Spatial averaging 0.10 R 1.732 1 0.06
System detection limit 0.04 R 1.732 1 0.02
Uncertainty terms dep endent on the DUT and environmental factors
Probe coupling with DUT 0.00 R 1.732 1 0.0
Modulation response 0.40 R 1.732 1 0.2
Integration time 0.00 R 1.732 1 0.0
Response time 0.00 R 1.732 1 0.0
Device holder influence 0.10 R 1.732 1 0.1
DUT alignment 0.00 R 1.732 1 0.0
RF ambient conditions 0.04 R 1.732 1 0.0
Ambient reflections 0.04 R 1.732 1 0.0
Immunity / secondary reception 0.00 R 1.732 1 0.0
Drift of the DUT R 1.732 1
Combined Std. Uncertainty 1.34
Expanded STD Uncertainty (95%) 2.68
PD Uncertainty Budget
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------ THE END------
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Measurement Report for Device, FRONT, Validation band, CW, Channel 10000 (10000.0 MHz)

Device Under Test Properties

Model, Manufacturer Dimensions [mm]

Source 10G, 100.0 x 100.0 x 172.0

Exposure Conditions

Phantom Section Position, Test Distance [mm] Band Group, UID Frequency [MHz], Channel Number Conversion Factor

5G FRONT, 10.00 Validation band Cw, 0—- 10000.0, 10000 1.0

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave - 1065 Air - EUmmWV4 - SN9553_F1-55GHz, 2022-09-09 DAE4 Sn690, 2022-06-15
Scans Setup Measurement Results

Scan Type 5G Scan Scan Type 5G Scan

Grid Extents [mm] 120.0 x 120.0 Date 2022-12-09

Grid Steps [lambda] 0.25 x 0.25 Avg. Area [cm?] 4.00

Sensor Surface [mm] 10.0 psPDn-+ [W/m?] 50.1

MAIA N/A psPDtot+ [W/m?] 50.5
psPDmod+ [W/m?] 52.8
Epmax [V/m] 188
Power Drift [dB] 0.10

sPDtot+ (4.0cm2, circ) [W/m#»2]
50.5




Date: 2022-12-10
System Check_Head_6500MHz
DUT:D6.5GHzV2 - SN:1031

Communication System: Validation band; Frequency: 6500.0
Medium: HSL. Medium parameters used: f= 6500.0 MHz; 6= 6.05 S/m; &, = 34.5
Ambient Temperature: 23.3°C; Liquid Temperature: 22.8°C

DASY6 Configuration:

- Probe: EX3DV4 - SN7764; ConvF(5.5, 5.5, 5.5); Calibrated: 2022-09-30
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1279; Calibrated: 2022-10-26

- Phantom: Twin-SAM V8.0 (30deg probe tilt); Serial: 2022

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (51.0 mm x 51.0 mm): Measurement Grid: 8.5 mm x 8.5 mm
SAR (1g)=10.2 W/kg; SAR (10g) = 2.48 W/kg;

Zoom Scan (22.0 mm x 22.0 mm x 22.0 mm): Measurement Grid: 3.4 mm x 3.4 mm x 1.4 mm
Power Drift =-0.04 dB

SAR (1g) =13.7 W/kg; SAR (10g) = 2.56 W/kg;

psAPD (4.0cm2, sq) = 62.05[W/m2]

SAR [W/kg]
13.7
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Appendix B. Plots of SAR Measurement

The plots are shown as follows.
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01_WLAN6GHz_802.11ax-HE160 MCSO_Left Side_2mm_Ch111

Device Under Test Properties
Model, Manufacturer Dimensions [mm] IMEL DUT Type

Device, 170.0 x 80.0 x 20.0 Phone

Exposure Conditions

Phantom Section Position, Test Distance [mm)] Band Group, UID Frequency [MHz], Channel Number Conversion Factor

5G EDGE LEFT, 2.00 U-NII-6  WLAN, 10755-AAC 6505.0, 111 1.0

Hardware Setup

Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave - 1065 Air - EUmmWV4 - SN9553_F1-55GHz, 2022-09-09 DAE4 Sn690, 2022-06-15
Scans Setup Measurement Results

Scan Type 5G Scan Scan Type 5G Scan

Grid Extents [mm] 120.0 x 120.0 Date 2022-12-09

Grid Steps [lambda] 0.0625 x 0.0625 Avg. Area [cm?] 4.00

Sensor Surface [mm] 2.0 psPDn+ [W/m?] 3.41

MAIA N/A psPDtot+ W/m?] 4.32
psPDmod+ [W/m?] 5.88
Epmax [V/m] 60.7
Power Drift [dB] -0.10

sPDtot+ (4.0cm2, circ) [W/m#»2]
4.32




Date: 2022-12-10

01 WLAN 6E_802.11ax-HE160 MCS0_Right Cheek_Omm_Ch47

Communication System: U-NII-5; Frequency: 6185.0
Medium: HSL. Medium parameters used: f=6185.0 MHz; 6= 5.67 S/m; &, = 35.0
Ambient Temperature: 23.3°C; Liquid Temperature: 22.8°C

DASY6 Configuration:

- Probe: EX3DV4 - SN7764; ConvF(5.5, 5.5, 5.5); Calibrated: 2022-09-30
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1279; Calibrated: 2022-10-26

- Phantom: Twin-SAM V8.0 (30deg probe tilt); Serial: 2022

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (120.0 mm x 200.0 mm): Measurement Grid: 8.5 mm x 8.5 mm
SAR (1g) = 0.406 W/kg; SAR (10g) =0.127 W/kg;

Zoom Scan (22.0 mm x 22.0 mm x 22.0 mm): Measurement Grid: 3.4 mm x 3.4 mm x 1.4 mm
Power Drift = 0.09 dB

SAR (1g) =0.466 W/kg; SAR (10g) =0.137 W/kg;

psAPD (4.0cm2, sq) = 3.14 [W/m2]

SAR [W/kel

0.466




Date: 2022-12-10

02 WLAN 6E_802.11ax_HE160 MCS0_Front_15mm_Ch15

Communication System: U-NII-5; Frequency: 6025.0
Medium: HSL. Medium parameters used: f= 6025.0 MHz; 6= 5.48 S/m; &, = 35.3
Ambient Temperature: 23.3°C; Liquid Temperature: 22.8°C

DASY6 Configuration:

- Probe: EX3DV4 - SN7764; ConvF(5.5, 5.5, 5.5); Calibrated: 2022-09-30
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1279; Calibrated: 2022-10-26

- Phantom: Twin-SAM V8.0 (30deg probe tilt); Serial: 2022

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (120.0 mm x 216.0 mm): Measurement Grid: 8.5 mm x 8.5 mm
SAR (1g) =0.078 W/kg; SAR (10g) =0.031 W/kg;

Zoom Scan (22.0 mm x 22.0 mm x 22.0 mm): Measurement Grid: 3.4 mm x 3.4 mm x 1.4 mm
Power Drift =0.01 dB

SAR (1g) =0.067 W/kg; SAR (10g) = 0.027 W/kg;

psAPD (4.0cm2, sq) = 0.568 [W/m2]

SAR [W/kel

0.1




Date: 2022-12-10

03 WLAN 6E_802.11ax_HE160 MCSO_L €ft Side Omm_Ch47

Communication System: U-NII-5; Frequency: 6185.0
Medium: HSL. Medium parameters used: f=6185.0 MHz; 6= 5.67 S/m; &, = 35.0
Ambient Temperature: 23.3°C; Liquid Temperature: 22.8°C

DASY6 Configuration:

- Probe: EX3DV4 - SN7764; ConvF(5.5, 5.5, 5.5); Calibrated: 2022-09-30
- Sensor-Surface: 1.4 mm

- Electronics: DAE4 Sn1279; Calibrated: 2022-10-26

- Phantom: Twin-SAM V8.0 (30deg probe tilt); Serial: 2022

- Measurement Software: cDASY6 V6.6.0.13926

Area Scan (48.0 mm x 204.0 mm): Measurement Grid: 8.5 mm x 8.5 mm
SAR (1g) = 1.44 W/kg; SAR (10g) = 0.392 W/kg;

Zoom Scan (22.0 mm x 22.0 mm x 22.0 mm): Measurement Grid: 3.4 mm x 3.4 mm x 1.4 mm
Power Drift =-0.06 dB

SAR (1g) = 1.49 W/kg; SAR (10g) = 0.383 W/kg;

psAPD (4.0cm2, sq) = 8.92 [W/m2]

SAR [W/kel

1.49
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Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.
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Calibration Laboratory of ‘i“\‘\\\i/_/j/"'z} S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG z ,———/__—_:\-\..\ = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'4‘ ;ﬁ\‘,\:‘“ S Swiss Calibration Service
Pl iy
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

client  Sporton Certificate No: D6.5GHzV2-1031_Mar21

CALIBRATION CERTIFICATE

Object D6.5GHzV2 - SN:1031

Calibration procedure(s) QA CAL-22.v6
Calibration Procedure for SAR Validation Sources between 3-10 GHz

Calibration date: March 01, 2021

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

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

Power meter NRP SN: 104778 01-Apr-20 (No. 217-03100/03101) Apr-21

Power sensor NRP-Z91 SN: 103244 01-Apr-20 (No. 217-03100) Apr-21

Power sensor NRP-Z91 SN: 103245 01-Apr-20 (No. 217-03101) Apr-21

Reference 20 dB Attenuator SN: BH9394 (20k) 31-Mar-20 (No. 217-03106) Apr-21

Type-N mismatch combination SN: 310982 / 06327 31-Mar-20 (No. 217-03104) Apr-21

Reference Probe EX3DV4 SN: 7405 30-Dec-20 (No. EX3-7405_Dec20) Dec-21

DAE4 SN: 908 14-Aug-20 (No. DAE4-808_Aug20) Aug-21

Secondary Standards ID # Check Date (in house) Scheduled Check

Power sensor R&S NRP33T SN: 100967 17-Oct-16 (in house check Dec-18) In house check: Dec-21

RF generator Anapico APSIN20G | SN: 669 28-Mar-17 (in house check Dec-18) In house check: Dec-21

Network Analyzer R&S ZVL13 SN: 101093 10-May-12 (in house check Dec-18) In house check: Dec-21
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician F — UL

\
Approved by: Katja Pokovic Technical Manager %%{”(
S

Issued: March 2, 2021

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of S,

; S N % S Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ c Service suisse d'étalonnage
Engineering AG ":,/}-"_——-\“‘\QF Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s fﬁ\\‘\“ S swiss Calibration Service
RUTIIT
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSl tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |EC/IEEE 62209-1528 ED1, “Measurement procedure for the assessment of specific absorption rate
of human exposure to radio frequency fields from hand-held and body-worn wireless communication
devices - Part 1528: Human models, instrumentation and procedures (Frequency range of 4 MHz to
10 GHz)”, draft 2019

Additional Documentation:
b) DASY®6 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna connector.
SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the nominal
SAR result.

* The absorbed power density (APD): The absorbed power density is evaluated according to
Samaras T, Christ A, Kuster N, “Compliance assessment of the epithelial or absorbed power density
above 6 GHz using SAR measurement systems’, Bioelectromagnetics, 2021 (submitted). The
additional evaluation uncertainty of 0.55 dB (rectangular distribution) is considered.

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

Certificate No: D6.5GHzV2-1031_Mar21 Page 2 of 6



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version %

DASY6 V6.14
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 5 mm with Spacer
Zoom Scan Resolution dx, dy = 3.4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

Frequency

6500 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 34.5 6.07 mho/m
Measured Head TSL parameters (22.0+0.2) °C 337+6% 6.12 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 29.0 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

289 W/kg = 24.7 % (k=2)

SAR averag;ad over 10 cm’® (10 g) of Head TSL

condition

SAR measured

100 mW input power

5.29 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52.6 W/kg + 24.4 % (k=2)

Certificate No: D6.5GHzV2-1031_Mar21
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.0Q-50jQ
Retumn Loss -26.0dB

APD (Absorber Power Density)

APD averaged over 1 cm® Condition

APD measured 100 mW input power 288 W/m?

APD measured normalized to 1W 2880 W/m® + 29.2 % (k=2)
APD averaged over 4 cm® condition

APD measured 100 mW input power 131 W/m?

APD measured normalized to 1W 1310 W/m® + 28.9 % (k=2)

*The reported APD values have been derived using psSAR10g. cDASY6 V6.16+ will use psSARB8g resulting in more accurate estimation of the
APD values. The estimated offset is less than — 0.15 dB,

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

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

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: D6.5GHzV2-1031_Mar21 Page 4 of 6



DASY6 Validation Report for Head TSL
Measurement Report for D6.5GHz-1031, UID 0 -, Channel 6500 (6500.0MHz)

Device under Test Properties

Name, Manufacturer Dimensions [mm] IMEI DUT Type
D6.5GHz 16.0x6.0x 300.0 SN: 1031 -
Exposure Conditions
Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL
Section, TSL Distance uiD [MHz] Factor [S/m] Permittivity
[mm]
Flat, HSL 5.00 Band Ccw, 6500 5.75 6.12 33.7
Hardware Setup
Phantom TSL Probe, Calibration Date DAE, Calibration Date

MFP V8.0 Center - 1182
Scan Setup

Grid Extents [mm]
Grid Steps [mm]
Sensor Surface [mm]
Graded Grid
Grading Ratio

MAIA

Surface Detection
Scan Method

HBBL600-10000V6

Zoom Scan
22.0x22.0x22.0
34x34x14

1.4

Yes

1.4

N/A

VMS + 6p
Measured

Recanstructed SAR [Wi/ka]
187

EX3DV4 - SN7405, 2020-12-30 DAE4 Sn908, 2020-08-14

Measurement Results

Zoom Scan
Date 2021-03-01, 11:30
psSAR1g [W/Kg] 29.0
psSAR10g [W/Kg] 5.29
Power Drift [dB] 0.00
Power Scaling Disabled

Scaling Factor [dB]

TSL Correction No correction
M2/M1 [%] 49.3
Dist 3dB Peak [mm] 4.8

Certificate No: D6.5GHzV2-1031_Mar21
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Impedance Measurement Plot for Head TSL

A,
Trel = Smith Ref1U Cal
S

Ch1 Center 6.5GHz
Trc2 dBMag 5dB/ Ref0dB Cal

Span 2 GHz
2

wn
w
(o]
o

dB

Ch1 Center 6,5GHz

Date: 14.JAN.2021 16:08:32

Span 2GHz

Certificate No: D6.5GHzV2-1031_Mar21
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SPORTON LAB.

D6.5GV2, Serial No. 1031 Extended Dipole Calibrations

Referring to KDB 865664 D01 v01r04, if dipoles are verified in return loss (<-20dB, within 20% of prior

calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and

the calibration interval can be extended.

D6.5GV2 — serial no. 1031
6500 Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) Impedance Impedance
Measurement (dB) (ohm) (ohm)
(ohm) (ohm)
2021.3.1 -25.966 49.996 -5.038
2022.2.28 -25.302 -2.56 49.238 -0.758 -5.2124 -0.174

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SPORTON LAB.

Dipole Verification Data> D6.5GV2, serial no. 1031

6500MHz — Head - 2022.2.28

P 511 Loy eay 1o 200k mes

| i 1.3 S0
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o e S Schweizerischer Kalibrierdienst
Schmid & Partner % ¢ Service suisse d'étalannage
Engineering AG T Servizio svizzero di taratura
Zeughsusstrasse 43, 8004 Zurich, Switzerland i@w‘ S Swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multifateral Agreemant for the recognition of calibration certificates

Cliet  Sporton Certificate No: SG-Veri10-1052_Sep22

CALIBRATION CERTIFICATE

Object 5G Verification Source 10 GHz - SN: 1052

Gallbration procadure(s) QA CAL-45.v3 _
Calibration procedure for sources in air above 6 GHz

Calibration date: September 02, 2022

This callbration cerificate documents the traceability 1o national standards, which realize the physical units of measurements (S1).
The measurements and the uncartainties wilh conlidence probability are glven on the foliowing pages and ara pan of the cenlificate,

Al calibrations have been conducted in the closed laboratary facility: envireriment temperalure (22 + 3)°C and humidity < 70%.

Calbration Equipment used (M&TE critical for calibration)

Primary Standards 10 # Cal Date (Cartificats No.) Sghaduled Calibration

Reference Prebe ELmmWY3E SN;-8374 2021-12-21(No. EUmmWV3-9374_ Dac21) Deg-22

DAESip SN 1602 2022-06-27 (No. DAE4ip-1602. Jur2) Jun-23

Secandary Standards D # Cheack Date (in housa) Scheduled Check

AF ganeralor Anaploo APSINZOG | SN: B27 18-Dag-18 (in house theck Dec-21) In houss check: Dec-23
Mame Function Signature

Callbrated by: Leif Kiysner Labarstory Technician W

Approved by, Sven Kihn Technicel Manager

S s

lssued: September 6, 2022
This calibration cerificate shall not be reproduced axcapt in full without written approval of the Inboratary,

Certificate No: 8G-Veri10-1052_Ssp22 Fage 10l 7



Calibration Laboratory of S,

Schweizerischer Kalibrierdienst

Schmid & Partner % Service suisse d'étalonnage
Engineering AG = Sarvizio svizzero di taratura
Y
Zeughausstrasse 43, 8004 Zurich, Switzerland 4, ‘.-T\I aF Swiss Calibration Service
Accraditid by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service is one of the signotories 1o the EA
Muttitateral Agreement for the recognition of calibration certificates

Glossary

CW

Continuous wave

Calibration is Performed According to the Following Standards

Internal procedure QA CAL-45-5Gsources

IEC TR 63170 ED1, "Measurement procedure for the evaluation of power density related to

human exposure to radio frequency fields from wireless communication devices operating
between 6 GHz and 100 GHz", January 2018

Methods Applied and Interpretation of Parameters

Coordinate System: z-axis in the waveguide horn boresight, x-axis is in the direction of the

E-field, y-axis normal to the others in the field scanning plane parallel to the horn flare and
hom flange.

Measurement Conditions: (1) 10 GHz: The radiated power is the forward power to the homn
antenna minus ohmic and mismatch loss. The forward power is measured prior and after
the measurement with a power sensor., During the measurements, the horn is directly
connected to the cable and the antenna ohmic and mismatch losses are determined by far-
field measurements. (2) 30, 45, 60 and 90 GHz The verification sources are switched on for

at least 30 minutes. Absorbers are used around the probe cub and at the ceiling to minimize
reflections.

Horn Positioning: The waveguide horn is mounted vertically on the flange of the waveguide
source to allow vertical positioning of the EUmmW probe during the scan. The plane is

parallel to the phantom surface. Probe distance is verified using mechanical gauges
positioned on the flare of the horn.

E- field distribution: E field is measured in two x-y-plane (10mm, 10mm + A/4) with a
vectorial E-field probe. The E-field value stated as calibration value represents the E-field-

maxima and the averaged (1cm? and 4cm?) power density values at 10mm in front of the
horn.

Field polarization: Above the open horn, linear polarization of the field is expected. This is
verified graphically in the field representation.

Calibrated Quantity

Local zpeak E-field (WmLand average of peak sgatiai cnmgonents of the poynting vector
(W/m?) averaged over the surface area of 1 cm? and 4cm? at the nominal operational
frequency of the verification source. Both square and circular averaging results are listed.

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

Certificate MNo: 5G-Ver10-1052_Sep22 Page 20l 7



Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY8 Module mmWave V3.0
Phantom 5G Phantormn

Distance Horn Aperture - plane 10 mm

XY Scan Resolution dx, dy = 7.5 mm

Mumber of measured planes

2 (10mm, 10mm + Afd)

Fregquency

10 GHz + 10 MHz

Calibration Parameters, 10 GHz

Circular Averaging

Distance Horn Aperture Prad' Max E-field | Unceralnty Avg Power Density Uncenainty
e Measurad Plane fmW) {Vim) k=2) Avg (psPDns; psPEtos. paPDmods) (k=2)
(Wirn®)
1em? 4.cm?
10 mm 86.1 146 1.27 dB 54.5 50.4 1.28dB
Square Averaging
Distance Hom Aperiure Prad' Max E-field | Uncerainty Ava Power Density Ungertainty
to Measured Flane {mW) {(V/m]) (k=2) AvD (psPOn-, psPDote, psPDmade) (k=2)
(Wim?)
1 cm? 4cm?
10 mm 86.1 146 1.27 dB 54.7 50.4 1.28 dB

! Assessed ohmic and mismatch loss plus numerical offsel 0.55 dB

Certificate No: 5G-Verl10-1052_Sep22
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DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 10 GHz 100.0 x 100.0x 172.0 SM: 1052 -

Exposure Conditions

Phantom Section Position, Test Distance  Band Group, Frequency [MHz], Conversion Factor
[mim] Channel Number
5G- 10,0 mm Validation band cw 10000.0, 1.0
10000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F1-55GHz, DAE4Sip Snlgld2,
2021-12-21 2022-06-27
Scan Setup Measurement Results
5G Scan 5G S5can
Grid Extents [mm)] 120.0x 120.0 Date 2022-09-02, 15:45
Grid 5teps [lambda) 0.25% 0.25 Avg. Area [cmd] 1.00
Sensor Surface [mm] 10.0 psPOn+ [W/m] 54.4
MAIA MAIA not used psPDtot+ [W/m?] 54.5
psPOmod+ [W/m?) 54.7
Emas [V/rm1] 146
Power Drift [dB] 0.01

sPDrots [1.0cm2, cire] [W/m*2]
54.5

Certificate No: 5G-Veri10-1052_Sep22 Page 4 of 7



DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 {10000.0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
5G Verification Source 10 GHz 100.0 x 1000 x 172.0 SN: 1052 -

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz],
[rrim] Channel Number
5G - 10.0 mm Validation band cw 10000.0,
10000

Hardware Setup

Phantom Medium Probe, Calibration Date
mmWave Phantom - 1002 Air EUmmWV3 - SN9374_F1-55GHz,
2021-12-21
Scan Setup Measurement Results
5G 5can
Grid Extents [mm] 120.0= 120.0 Date
Grid Steps [lambda) 0.25x 0.25 Avg. Area fcm?]
Sensor Surface [mm] 10.0 psPOns [W/m?]
MALA MALA not used psPDtot+ [W/im?
psPDmeds [Wmi]
Em [V/m]
Power Drift [dB]

sPDEob (4.0em2; crc) [WimA2]
50,4

Conversion Factor

1.0

DAE, Calibration Date
DAEdip 5n1602,
2022-06-27

5G Scan
2022-09-02, 15:45
4.00

50.2

50.4

50.5

146

0.01

Certificate No: 5G-Veri10-1052_Sep22 Page50f 7



DASY Report

Measurement Report for 5G Verification Source 10 GHz, UID 0 -, Channel 10000 (10000.0MHz)

Device under Test Properties
Mame, Manufacturer Dimensions [mm] IMEL DUT Type
5G Verification Source 10 GHz 100.0x 100.0x 172.0 SM: 1052 -

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MHz], Conversion Factor
[mm] Channel Number
5G - 10.0 mm Validation band ~ CW 10000.0, 1.0
10000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWWY3 - SN9374_F1-55GHz, DAE4ip Snl602,
2021-12-21 2022-06-27
Scan Setup Measurement Results
5G Scan 5G Scan
Grid Extents [mm] 120.0% 120.0 Date 2022-09-02, 15:45
Grid 5teps [lambda]) 0.25x 0.25 Avg. Area [em?] 1.00
Sensor Surface [mmy] 10.0 psPDn+ [W/m?] 54.5
MALA MALA not wsed psPDrot+ [W/m?) 54.7
psPDmod+ [W/m?] 548
Eren [V/fm] 146

Power Drift [dB]

APDMots [1.0cme, sq) [WiimAz]
=47

0.01

Certificate Mo: 5G6-Veri10-1052_Sep22 Page 6 of 7



DASY Report

Measurement Report for 5G Verification Source 10 GHg, UID 0 -, Channel 10000 (10000,0MHz)

Device under Test Properties
Name, Manufacturer Dimensions [mm] IMEI DUT Type
56G Verification Source 10 GHz 100.0% 100.0x 172.0 SN: 1052 -

Exposure Conditions

Phantom Section Position, Test Distance Band Group, Frequency [MiHz], Conversion Factor
[rim] Channel Number
5G- 10.0 mm Validation band cw 10000.0, 1.0
10000
Hardware Setup
Phantom Medium Probe, Calibration Date DAE, Calibration Date
mmWave Phantom - 1002 Air EUmmWY3 - SN9374_F1-556GHz, DAE4ip 511602,
2021-12-21 2022-06-27
Scan Setup Measurement Results
5G 5can 56 Scan
Grid Extents f[mm] 120,0 = 120.0 Date 2022-09-02, 15:45
Grid Steps [lambda) 0.25 % 0.25 Avg. Area [cm?) 4.00
Sensor Surface [mm] 10.0 psPOn+ [W/m?| 50.2
MAIA MAIA ot used psPOtot+ [W/im?] 50.4
psPDmod+ [W/m?) 50.5
Eras [V} 146
Power Drift [dB] 0.01

sPDtoL+ [4.0cmZ, 1) [Wimh2]
S04

Certificate Mo: 5G-Veri10-1052_Sep22 Page 7 of 7



Schmid & Partner Engineering AG s e a

Zeughausstrasse 43, B004 Zurich, Switzerland
Phone +41 44 245 8700, Fax +41 44 245 9779
www.speag.swiss, info@speag.swiss

IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is fixed using a screw, over tightening the screw may cause
the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the DAE
in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the DAE
from impacts during transportation. The package shall be marked to indicate that a fragile instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling of
the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given in
the corresponding configuration file.

Important Note:

Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

TN_EH190306AE DAE4.docx 07.03.2019
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The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Sporton

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: DAE4-1279 Oct22

[CALIBRATION CERTIFICATE |

Calibration procedure(s) QA CAL-06.v30

Calibration Equipment used (M&TE critical for calibration)

Calibration date: October 26, 2022

Object DAE4 - SD 000 D04 BM - SN: 1279

Calibration procedure for the data acquisition electronics (DAE)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 8)°C and humidity < 70%.

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Keithley Multimeter Type 2001 SN: 0810278 29-Aug-22 (No:34389) Aug-23

Secondary Standards ID # Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 24-Jan-22 (in house check) In house check: Jan-23

Calibrator Box V2.1 SE UMS 006 AA 1002 24-Jan-22 (in house check) In house check: Jan-23
Name Function Signature

Calibrated by: Adrian Gehring Laboratory Technician e

o
Approved by: Sven Kiihn Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

LG

Issued: October 26, 2022

Certificate No: DAE4-1279_0ct22
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

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

o AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

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

»  Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1279_Qct22 Page 2 of 5



DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, fullrange = -100...+300 mV
Low Range: 1LSB = 61nV fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.975 £ 0.02% (k=2) | 403.916 + 0.02% (k=2) | 404.645 + 0.02% (k=2)
Low Range 3.98327 + 1.50% (k=2) | 3.98953 + 1.50% (k=2) | 3.98835 + 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system

115.0°%1°

Certificate No: DAE4-1279_Oct22
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200034.90 -1.13 -0.00
Channel X + Input 20009.44 3.11 0.02
Channel X - Input -20004.77 1.04 -0.01
Channel Y + Input 200034.45 -2.04 -0.00
Channel Y + Input 20006.35 0.11 0.00
Channel Y - Input -20006.61 -0.64 0.00
Channel Z + Input 200033.12 -3.10 -0.00
Channel Z + Input 20006.36 0.25 0.00
Channel Z - Input -20007.38 -1.38 0.01
l.ow Range Reading (puV) Difference (uV) Error (%)
Channel X + Input 2001.52 -0.10 -0.00
Channel X + Input 201.61 -0.02 -0.01
Channel X - Input -198.26 0.11 -0.06
Channel Y + Input 2001.43 0.11 0.01
Channel Y + Input 200.84 -0.44 -0.22
Channel Y - Input -199.45 -0.80 0.40
Channel Z + Input 2000.94 -0.31 -0.02
Channel Z + Input 202.20 0.92 0.46
Channel Z - Input -199.39 -0.75 0.38
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -18.47 -19.68
- 200 21.01 19.98
Channel Y 200 4.92 4.78
- 200 -7.01 -6.98
Channel Z 200 6.57 6.64
- 200 -7.74 -7.89

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

Input Voltage (mV)

Channel X (uV)

Channel Y (uV)

Channel Z (uV)

Channel X 200 - 2.63 -2.91
Channel Y 200 8.25 - 4.52
Channel Z 200 9.47 5.48 -

Certificate No: DAE4-1279_0ct22
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4. AD-Converter Values with inputs shorted

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

High Range (LSB)

Low Range (LSB)
Channel X 15977 17342
Channel Y 15936 14788
Channel Z 15689 14543

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

Input 10MQ
Average (uV) min. Offset (uV) | max. Offset (uV) S l.;)::;atnon
Channel X 1.51 0.27 2.79 0.47
Channel Y -0.46 -1.94 0.76 0.38
Channel Z 0.32 -1.66 1.56 0.50
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vce) -0.01 -8 -9

Certificate No: DAE4-1279_0ct22
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Schmid & Partner Engineering AG s e a

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
www.speag.swiss, info@speag.swiss

IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit is a delicate, high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

Battery Exchange: The battery cover of the DAE4 unit is fixed using a screw, over tightening the screw may cause
the threads inside the DAE to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batteries and pack the DAE
in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the DAE
from impacts during transportation. The package shall be marked to indicate that a fragile instrument is inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling of
the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given in
the corresponding configuration file.

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

Important Note:

Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Important Note:

To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used when
disconnecting the probe from the DAE.

TN_EH190306AE DAE4.docx 07.03.2019




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  Sporton Certificate No: DAE4-690_Jun22

CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BM - SN: 690

Calibration procedurs(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 15, 2022

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

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

Keithley Multimeter Type 2001 SN: 0810278 31-Aug-21 (No:31368) Aug-22

Secondary Standards ID# Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 24-Jan-22 (in house check) In house check: Jan-23

Calibrator Box V2.1 SE UMS 006 AA 1002 24-Jan-22 (in house check) In house check: Jan-23
Name Function Signature

Calibrated by: Adrian Gehring Laboratory Technician y 2

<
{—-‘/

Approved by: Sven Kithn Technical Manager " \" gl y
\ W

Issued: June 15, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: DAE4-690_Jun22 Page 1 of 5



_ = R
Calibration Laboratory of S, Schweizerischer Kalibrierdienst

. ..\ \—/ )
Schmid & Partner ila‘\\\‘-:-‘//auEf-—!‘. Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland o, ;/,:\\\ N Swiss Calibration Service
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Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

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

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

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

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

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

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

o Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

e [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

«  Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 61nV, fullrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 404.752 + 0.02% (k=2) | 404.365 £ 0.02% (k=2) | 405.332 £ 0.02% (k=2)
Low Range 3.98042 + 1.50% (k=2) | 3.99583 £ 1.50% (k=2) | 3.93939 * 1.50% (k=2)

Connector Angle

Connector Angle to be used in DASY system 33.0°x1°
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (puV) Error (%)
Channel X + Input 199993.63 -0.94 -0.00
Channel X + Input 20006.82 4.81 0.02
Channel X - Input -19996.74 4.88 -0.02
Channel Y + Input 199994.77 0.28 0.00
Channel Y + Input 20001.86 -0.14 -0.00
Channel Y - Input -20000.85 0.90 -0.00
Channel Z + Input 199998.31 4.04 0.00
Channel Z + Input 19999.26 -2.78 -0.01
Channel Z - Input -20001.64 0.12 -0.00
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 2000.76 -0.28 -0.01
Channel X + Input 201.95 0.47 0.23
Channel X - Input -198.52 -0.04 0.02
Channel Y + Input 2000.74 -0.30 -0.01
Channel Y + Input 201.21 -0.12 -0.06
Channel Y - Input -198.14 0.35 -0.18
Channel 2 + Input 2000.95 -0.01 -0.00
Channel Z + Input 201.13 -0.09 -0.04
Channel Z - Input -198.70 -0.16 0.08
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (nV)
Channel X 200 14.76 13.32
- 200 -12.40 -14.39
Channel Y 200 5.07 3.58
- 200 5.1 -4.41
Channel Z 200 -1.75 -1.31
- 200 -1.35 -1.00

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

input Voltage (mV)

Channel X (uV)

Channel Y (uV)

Channel Z (uV)

Channel X 200 - -1.60 -3.98
Channel Y 200 7.10 - -1.60
Channel Z 200 6.41 5.81 -
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4. AD-Converter Values with inputs shorted

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

High Range (LSB) Low Range (LSB)
Channel X 16116 16315
Channel Y 16064 17275
Channel Z 16012 16139

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

Input 10MQ
Average (uV) min. Offset (V) | max. Offset (uV) Sie [():‘\;;atuon
Channel X 0.48 -1.94 1.74 0.51
Channel Y -0.08 -1.40 2.10 0.52
Channel Z 0.56 -0.92 2.61 0.64
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) -7.6

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
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Glossary

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DCP diode compression point

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

A/B C,D modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

Polarization © 1 rotation around an axis that is in the plane normal to probe axis (at measurement center), i.e., 8=0is

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) IEC/IEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific Absorption Rate Of Human Exposure
To Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices — Part 1528: Human
Models, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization # = 0 (f < 900MHz in TEM-cell; f > 1800 MHz: R22 waveguide). NORMx,y,z
are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field uncertainty inside TSL (see
below ConvF).

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

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

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer Standard for
f=800MHz) and inside waveguide using analytical field distributions based on power measurements for f >800MHz. The
same setups are used for assessment of the parameters applied for boundary compensation (alpha, depth) of which typical
uncertainty values are given. These parameters are used in DASY4 software to improve probe accuracy close to the
boundary. The sensitivity in TSL corresponds to NORMX,y,z * ConvF whereby the uncertainty corresponds to that given for
ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending the validity from
+50 MHz to £100 MHz.

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

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

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