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Motorola Solutions Inc.

Handheld Portable - 136 — 174 MHz, 6.25kHz/12.5kHz/25kHz. Capable of digital
and analog FM transmission. Also capable of TDMA transmission and BT
transmission.

CW (PTT);

5.9W (LMR); 0.01W (BT)

5.5W (LMR); 0.01W (BT)

136-174 MHz (LMR); 2.402-2.480GHz (BT)

FM, TDMA,; FHSS (BT)

H51KDH9PW7AN (MUD2601)

H51KDH9PW7AN (MUD2601), H51KDF9PW6AN(MUD2603),

H51KDF9PW6AN (MUD3309A), H51KDHIPW7AN (MUD3310)
426TNH0030

Occupational/Controlled

Motorola Solutions Inc.

8000 West Sunrise Boulevard, Fort Lauderdale, Florida 33322

AZ489FT3828; LMR 150.8-173.4MHz; Bluetooth 2.402-2.480 GHz

This report contains results that are immaterial for FCC equipment approval, which
are clearly identified.

IC: 109U-89FT3828

This report contains results that are immaterial for ISED equipment approval,
which are clearly identified.

Serial Number(s):

Classification:
Applicant Name:
Applicant Address:
FCC ID:

ISED Test Site registration: 24843
FCC Test Firm Registration
Number: 823256

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF Exposure limits of 8 W/kg averaged
over 1 gram per the requirements of FCC 47 CFR § 2.1093 and RSS-102 (Issue 5).

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 4.0 of this report (no deviation
from standard methods). This report shall not be reproduced without written approval from an officially designated representative of the Motorola
Solutions Inc EME Laboratory.

| attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent with
the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)
evaluated. N
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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number H51KDH9PW7AN (MUD2601). This
device is classified as Occupational/Controlled. The information herein is to show evidence
of Class Il Permissive Change compliance based on the SAR evaluation of newly offered
batteries PMNN4424B, PMNN4448B, NNTN8128C and PMNN4491C.

2.0 FCC SAR Summary

Table 1

Max Calc at | Max Calc at
Frequency band | Body (W/kg) | Face (W/kg)

Equipment Class (MH2)

1g-SAR 19-SAR

TNF 150.8-173.4 1.85* 0.87*

Note:

* indicates that “Max Calc at Body” and “Max Calc at Face” reflects the new SAR compliance value
at the face for this FCC ID (Previous filed highest reported SAR value for body and face exposure
conditions are 1.39 & 0.62 W/kg respectively).

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

EME: Electromagnetic Energy

DUT: Device Under Test

NA: Not Applicable

PTT: Push to Talk

SAR: Specific Absorption Rate

RSM: Remote Speaker Microphone

TDMA: Time Division Multiple Access

TNF: Licensed Non-Broadcast Transmitter Held to Face

Audio accessories: These accessories allow communication while the DUT is worn
on the body.

Body worn accessories: These accessories allow the DUT to be worn on the body of
the user.

Maximum Power: Defined as the upper limit of the production line final test station.
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4.0

Referenced Standards and Guidelines

This product is designed to comply with the following applicable national and international
standards and guidelines.

IEC62209-1 (2016) Procedure to determine the specific absorption rate (SAR) for hand-
held devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65, FCC,
Washington, D.C.: 1997.

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

American National Standards Institute (ANSI) / Institute of Electrical and Electronics
Engineers (IEEE) C95. 1-1992

Institute of Electrical and Electronics Engineers (IEEE) C95.1-2005

International Commission on Non-lonizing Radiation Protection (ICNIRP) 1998

Ministry of Health (Canada) Safety Code 6 (2015), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

RSS-102 (Issue 5) — Radio Frequency (RF) Exposure Compliance of Radio communication
Apparatus (All Frequency Bands)

Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2014)

ANATEL, Brazil Regulatory Authority, Resolution No. 303 of July 2, 2002 "Regulation of
the limitation of exposure to electrical, magnetic, and electromagnetic fields in the radio
frequency range between 9 kHz and 300 GHz." and “Attachment to resolution # 303 from
July 2, 2002”

IEC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).

FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

FCC KDB - 865664 D01 SAR Measurement 100 MHz to 6 GHz v01r04
FCC KDB - 865664 D02 RF Exposure Reporting v01r02

FCC KDB - 447498 D01 General RF Exposure Guidance v06
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50 SAR Limits
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Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)

Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0  Description of Device Under Test (DUT)

These portable devices operate in the LMR band using either frequency modulation (FM)
with 100% transmit duty cycle or TDMA signal with 50% transmit duty cycle. For
conservative assessment, FM signal with higher average power was tested.

This device operates in a half duplex system. A half duplex system only allows the user to
transmit or receive. This device cannot transmit and receive simultaneously. The user must
stop transmitting in order to receive a signal or listen for a response, regardless of PTT
button or use of voice activated audio accessories. This type of operation, along with the
RF safety booklet, which instructs the user to transmit no more than 50% of the time,
justifies the use of 50% duty factor for this device.

These devices also incorporate Class 1 Bluetooth device which is a Frequency Hopping
Spread Spectrum (FHSS) technology and The Bluetooth radio modem is used to wireless
link audio accessories. The maximum duty cycle for BT is 76.1%.

The models represented under this filing utilize removable antennas capable of transmitting
in the 136-174 MHz band. The nominal output powers are 5.0 W with maximum output
powers of 5.9 W as defined by upper limit of the production line final test station.

The intended operating positions are “at the face” with the DUT at least 2.5cm inch from
the mouth, and “at the body” by means of the offered body worn accessories. Body worn
audio and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio. Operation at the body without an audio accessory attached is
possible by means of wireless BT accessories.
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7.0 Optional Accessories and Test Criteria

These devices are offered with optional accessories. The following sections identify the test
criteria and details for each accessory category applicable for this PCII filing only. Detailed
listings of all the approved offered accessories are available in the original filing report.

7.1 Antenna

There is only one antenna applicable for this PCII filing. The Table below lists its
descriptions.

Table 3
Anltleonna Antenna Models Description Selett:i:‘l ers Tested
1 NARG593A VHF/GPS (136-174M|—_|z; 1_575MHz) Yes Yes
Y4 wave, -7dBi gain

7.2 Batteries

There are four new batteries applicable for this PCII filing. The Table below lists their
descriptions.

Table 4
EICR] Battery Models Description SHgr Tested | Comments
No. for test
1 PMNN4424B Battery IMPRES Li-ION 2350mAh Typical Yes Yes
2 PMNN4448B Battery IMPRES Li-ION 2800mAh Typical Yes Yes
3 PMNN4491C Battery IMPRES Li-ION 2100mAh Typical Yes Yes
4 NNTN8128C Battery IMPRES Li-ION 2000mAh Typical Yes Yes

7.3 Body worn Accessories

There are two body worn applicable for this PCII filing. The Table below lists the
body worn accessory and its descriptions.

Table 5
Body worn Selecte
No. Body worn Models Description d for | Tested Comments
test
Leather carry case with 2.5” swivel Tested with
1 PMLNG0O85A belt loop Yes Yes NTN5243A
Tested with
2 NTN5243A Carry strap Yes Yes PMLNG6085A

7.4 Audio Accessory
No audio accessory is applicable for this PCII filing.
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 7
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 (ngﬁz}ff;
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2  Description of Phantom(s)

Table 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gz’m _ | Human Model +/_2(;T‘2Tn | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+-1 | 600x400x190
Loss Tangent =
<0.05

8.3  Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured amount
of De-ionized water into a large container. Each of the dried ingredients are weighed
and added to the water carefully to avoid clumping. If the solution has a high sugar
concentration the water is pre-heated to aid in dissolving the ingredients.

The simulated tissue mixture was mixed based on the Simulated Tissue Composition
indicated in Table 9. During the daily testing of this product, the applicable mixture
was used to measure the Di-electric parameters at each of the tested frequencies to
verify that the Di-electric parameters were within the tolerance of the tissue
specifications.

Simulated Tissue Composition (percent by mass)

Table 9
Ingredients Lo0his
Head | Body
Sugar 55.4 | 49.7
De ionized
Water 38.35 | 46.2
Salt 5.15 3.0
HEC 1.0 1.0
Bact. 0.1 0.1
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9.0  Additional Test Equipment

Report ID: P17694/17695/18260/18261-EME-00001

The Table below lists additional test equipment used during the SAR assessment.

Table 10
Equipment Type NI\L/JIr?r1dtfelr Serial Number Calg);f\etlon Calibration Due Date

SPEAG Probe* EX3DV4 7485 01/23/2019 01/23/2020
SPEAG Probe EX3DV4 7533 11/06/2019 11/06/2020
SPEAG Probe EX3DV4 7534 07/25/2019 07/25/2020
SPEAG Probe* EX3DV4 7364 01/23/2019 01/23/2020
SPEAG Probe EX3DV4 7486 10/24/2019 10/24/2020
SPEAG Probe EX3DV4 7511 10/24/2019 10/24/2020
SPEAG DAE* DAE4 688 01/10/2019 01/10/2020
SPEAG DAE DAE4 1488 07/23/2019 07/23/2020
SPEAG DAE DAE4 374 07/17/2019 07/17/2020
SPEAG DAE* DAE4 1483 01/10/2019 01/10/2020
SPEAG DAE DAE4 850 10/16/2019 10/16/2020
SPEAG DAE DAE4 729 10/16/2019 10/16/2020

Amplifier 10w1000C 312859 CNR CNR

Amplifier 50W 1000A 14715 CNR CNR

Amplifier 5S1G4 313326 CNR CNR
Bi-Directional Coupler 3020A 40295 09/12/2019 09/12/2020
Bi-Directional Coupler 3020A 41931 07/11/2019 07/11/2020
Power Meter E4418B MY45100911 08/30/2019 08/30/2021
Power Meter E4419B MY45103725 06/10/2019 06/10/2021
Power Meter E4416A MY50001037 08/30/2019 08/30/2021
Power Meter E4419B MY40330364 09/21/2018 09/21/2020
Power Meter E4418B MY45107917 07/01/2019 07/01/2021
Power Meter E4418B MY 45100739 12/09/2019 12/09/2020
Power Sensor E9301B MY55210003 04/26/2019 04/26/2020
Power Sensor* E9301B MY55210006 12/19/2018 12/19/2019
Power Sensor E9301B MY50290001 05/06/2019 05/06/2020
Power Sensor E9301B MY41495733 04/19/2019 04/19/2020
Power Sensor* 8481B 5641090248 12/20/2018 12/20/2019
Power Sensor* E4412A US38488023 03/24/2019 03/24/2020
Power Sensor 8481B 3318A10982 02/05/2020 02/05/2021
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Vector Signal Generator SMA100A 111386 07/19/2019 07/19/2021
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Vector Signal Generator E4438C MY42081753 09/05/2019 09/05/2021
Vector Signal Generator E4438C MY45091270 08/13/2018 08/13/2020
Temperature & Humidity Logger* TM320 12253047 10/30/2018 10/30/2019
Temperature & Humidity Logger DSB 16326820 11/20/2019 11/20/2020

Note: * indicates equipment used for SAR assessment before calibration due date

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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Table 10 (continued)

Report ID: P17694/17695/18260/18261-EME-00001

Equipment Type NI\L/JIr?]dtfelr Serial Number Calgagtaet 1on Calibration Due Date
Temperature & Humidity Logger* DSB 16326831 11/28/2018 11/28/2019
Thermometer™ HH806AU 080307 12/05/2018 12/05/2019
Thermometer 1523 3492108 05/03/2019 05/03/2020
Thermometer* HH202A 35881 12/26/2018 12/26/2019
Temperature Probe* 80PK-22 06032017 12/05/2018 12/05/2019
Temperature Probe* 80PK-22 05032017 12/26/2018 12/26/2019
Temperature Probe PR32 | WNWR020579 | 07/06/2019 07/06/2020
Dielectric Assessment Kit* DAK-12 1069 01/08/2019 01/08/2020
Dielectric Assessment Kit DAK-12 1051 07/11/2019 07/11/2020
Network Analyzer* E5071B MY 42403147 12/19/2018 12/19/2019
Network Analyzer E5071B MY42403218 09/13/2019 09/13/2020
SPEAG Dipole* CLA150 4005 02/09/2018 02/09/2020
SPEAG Dipole CLA150 4016 10/10/2018 10/10/2020

Note: * indicates equipment used for SAR assessment before calibration due date

10.0 SAR Measurement System Validation and Verification

DASY output files of the probe/dipole calibration certificates and system verification test

results are included in appendices B, C & D respectively.

10.1  System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table1l
Probe Calibration Probe WISt VT Validation
Dates Point SN Parameters _ _ :
c | & Sensitivity | Linearity | Isotropy
CW

09/24/2019 Body 150 7534 0.83 59.3 Pass Pass Pass
09/11/2019 Head 150 0.73 50.9 Pass Pass Pass
*03/09/2019 Body 150 7364 0.79 59.1 Pass Pass Pass
*03/14/2019 Head 150 0.73 50.5 Pass Pass Pass
*03/08/2019 Body 150 7485 0.81 59.2 Pass Pass Pass
*03/07/2019 Head 150 0.75 51.2 Pass Pass Pass
11/22/2019 Body 150 7533 0.82 59.7 Pass Pass Pass
11/20/2019 Head 150 0.74 51.7 Pass Pass Pass
11/04/2019 Body 150 7486 0.77 59.7 Pass Pass Pass
11/05/2019 Head 150 0.77 51.3 Pass Pass Pass
11/26/2019 Body 150 7511 0.79 59.6 Pass Pass Pass
11/26/2019 Head 150 0.73 49.8 Pass Pass Pass

Note: * indicates that the probe verification check covers until the due date and replace with new probe

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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10.2  System Verification

Report ID: P17694/17695/18260/18261-EME-00001

System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.

Table 12
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VISR 13PE | DITpello (K06 Serte e (W/kg) Measured normalized to 1W Date
(Wikg) (Wikg)

7485 FCC Body 3.84 +/- 10% 3.94 3.94 10/08/2019
IEEE/IEC Head 3.77 +/- 10% 3.94 3.94 09/27/2019#
4.20 4.20 12/19/2019
7533 | FCCBody 384 +/-10% 4.16 4.16 01/15/2020
IEEE/IEC Head| SPEAG CLA150/ | 3.77 +/- 10% 4.09 4.09 01/16/2020#
7534 FCC Body 4005 3.84 +/- 10% 4.04 4.04 10/25/2019
IEEE/IEC Head 3.77 +/- 10% 3.86 3.86 10/21/2019#
7364 |IEEE/IEC Head 3.77 +/- 10% 3.85 3.85 11/17/2019
7486 FCC Body 3.84 +/- 10% 4.17 4.17 01/15/2020
IEEE/IEC Head 3.77 +/- 10% 4.01 4.01 01/16/2020
4.16 4.16 03/29/2020
7511 FCC Body SPEAa(iI(_aAlsol 3.95 +/- 10% 103 103 04/09/2020
IEEE/IEC Head 3.64 +/- 10% 3.76 3.76 03/30/2020#

Note: # indicates that the system verification check covers next testing day (within 24 hours)
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Equivalent Tissue Test Results

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.

Table 13
Frequenc . Conductivi Dielectric Constant| Conductivit: Dielectric
(|\(}|HZ) | Tissue L Target (S/r’r?)/ Target Meas. (S/m)y CRAns;int Uit Defte
0.78 59.5 10/08/2019
FCC Body 0.79 62.2 0.80 59.2 10/25/2019
140 (0.75-0.83) (59.0-65.3) 0.77 59.4 01/15/2020
0.76 60.4 01/15/2020%#
0.79 53.3 09/26/2019%#
IEEE/ 0.75 52.8 0.74 52.1 10/21/2019#
IEC Head (0.72-0.79) (50.1-55.4) 0.72 53.4  |01/15/2020#
0.74 50.3 01/16/2020%#
0.79 59.2 10/08/2019
0.82 59.0 12/19/2019
0.81 58.9 10/25/2019
FCC Body 0.8 61.9 0.77 50.1 | 01/15/2020
(0.76-0.84) (58.8-65) 0.77 60.1 01/15/2020#
0.79 61.2 03/29/2020
150 0.78 60.3 04/09/2020
0.79 52.7 09/26/2019%#
0.75 51.7 10/21/2019#
IEEE/ 0.76 52.3 0.73 50.0 11/17/2019
IEC Head (0.72-0.8) (49.7-54.9) 0.72 52.9 01/15/2020#
0.74 49.8 01/16/2020#
0.72 54.1 03/29/2020#
0.79 59.2 10/08/2019
0.8 61.9 0.81 58.8 10/25/2019
FCCBody | (4.76.0.84) (58.8-65) 0.7 501 | 01/15/2020
0.80 61.2 03/29/2020
151 0.78 60.3 04/09/2020
0.79 52.7 09/26/2019%#
IEEE/ 0.76 52.3 0.74 49.9 11/17/2019
IEC Head (0.72-0.8) (49.6-54.9) 0.72 52.8 01/15/2020#
0.74 49.8 01/16/2020%#
0.82 61.3
173 FCI(E:EBEo/dy (0_7(?_7% 86) (58 53162 4.4) 0.83 58.4 12/19/2019
IEC Head (0.74-0.82) (48.7-53.8) 0.74 530 03/29/2020#

Note: # indicates that tissue date is covered for next test day (within 24 hours)
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11.0 Environmental Test Conditions

The EME Laboratory’s ambient environment is well controlled resulting in very stable
simulated tissue temperature and therefore stable dielectric properties. Simulated tissue
temperature is measured prior to each scan to insure it is within +/- 2°C of the temperature
at which the dielectric properties were determined. The liquid depth within the phantom
used for measurements was at least 15cm. Additional precautions are routinely taken to
ensure the stability of the simulated tissue such as covering the phantoms when scans are
not actively in process in order to minimize evaporation. The lab environment is
continuously monitored. The Table below presents the range and average environmental
conditions during the SAR tests reported herein:

Table 14
Target Measured
_ . Range: 18.0 - 25.0°C
Ambient Temperature 18-25°C Avg. 22.1°C
_ . Range: 18.5-23.4°C
Tissue Temperature 18-25°C Avg. 21.2°C

Relative humidity target range is a recommended target

The EME Lab RF environment uses a Spectrum Analyzer to monitor for extraneous large
signal RF disturbances that could possibly affect the test results. If such unwanted signals
are discovered the SAR scans are repeated.

12.0 DUT Test Setup and Methodology

12.1 Measurements

SAR measurements were performed using the DASY system described in section
8.0 using zoom scans. Oval flat phantoms filled with applicable simulated tissue
were used for body and face testing.

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 15
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+ 1mm Y-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

<2 GHz: <15 mm
2-3 GHz: <12 mm

3-4GHz: <12 mm
4—-6 GHz: <10 mm

Maximum area scan spatial resolution: AxArea, AyArea

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

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

<2 GHz: <8 mm
2 -3 GHz: <5 mm*

3 -4 GHz: <5 mm*
4 — 6 GHz: <4 mm*

Maximum zoom scan spatial | uniform grid: AzZoom(n)

<5 mm

3-4GHz: <4 mm
4—-5GHz: <3mm

resolution, normal to
phantom surface 5-6 GHz: <2 mm
Note: 3 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard
IEEE P1528-2011 for details.

* When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures
of KDB 447498 is < 1.4 W/kg, < 8 mm, < 7 mm and < 5 mm zoom scan resolution may be applied,
respectively, for 2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

12.2 DUT Configuration(s)
The DUT is a portable device operational at the body and face as described in
section 6.0 while using the applicable accessories listed in section 7.0.

12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and
illustrated in Appendix G.

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with and without the offered
audio accessories as applicable.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front side separated 2.5cm from the
phantom.
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12.4 DUT Test Channels

The number of test channels was determined by using the following IEEE 1528
equation. The use of this equation produces the same or more test channels
compared to the FCC KDB 447498 number of test channels formula.

N, =2*roundup[10* (f;;, — fio, )/ f 141

Where

N¢ = Number of channels
Fnigh = Upper channel
Fiow = Lower channel

F. = Center channel

12,5 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
19-SAR” in the data Tables is determined by scaling the measured SAR to account
for power leveling variations and drift. Appendix F includes a shortened scan to
justify SAR scaling for drift. For this device the “Max Calc. 1g-SAR” are scaled
using the following formula:

—Drift

Max _Calc =SAR_meas-10 ° .

P_max'
P_int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

SAR_meas = Measured 1-g or 10-g Avg. SAR (W/kg)

DC = Transmission mode duty cycle in % where applicable
50% duty cycle is applied for PTT operation

Note: for conservative results, the following are applied:
If P_int > P_max, then P_max/P_int = 1.
Drift =1 for positive drift

Additional SAR scaling was applied using the methodologies outlined in FCC KDB
865664 using tissue sensitivity values. SAR was scaled for conditions where the
tissue permittivity was measured above the nominal target and for tissue
conductivity that was measured below the nominal target. Negative or reduced SAR
scaling is not permitted.

12.6 DUT Test Plan

The DUT was assessed at the body and face using the highest applicable
configuration found during initial compliance assessment on filed with the FCC and
ISED. All modes of operation identified in section 6.0 were considered during the
development of the test plan. All tests were performed in CW 50% duty cycle was
applied to PTT configurations in the final results.
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13.0 DUT Test Data

13.1  Assessment for FCC, US

The new batteries PMNN4424B, PMNN4448B, PMNN4491C & NNTN8128C were
assessed using the accessories indicated in section 7.0 which represent the highest
applicable configurations at the body and face found during the initial compliance
assessment on file with the FCC. SAR plots of the highest results for body and face
(bolded) are presented in Appendix E.

Table 16
Max
. Meas.
Init [SAR Calc.
Antenna Battery ey Cable —\Test Freq| o | prige| 19- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (Wikg) SAR
(Wi/kg)
Body
PMNN44248 | PMLN6085A 5.44|-008 244 | 135 | CK(NDABAI0Z:
w/

NARG593A |PMNN4448B| \ Tn5243A None 150.8000 | 5-29 |-0.29| 227 | 135 | CK-AB-191008-11
PMNN4491C wlo 5.80(-0.34| 2.00 | 1.10 | ZZ-AB-200115-09
NNTNs128c| Beltloop 5.75|-0.29| 3.38 | 1.85 | BL-AB-200329-12

Face
PMNN4424B 5.41|-0.12| 1.45 | 0.81 |ZZ-FACE-191117-11
PMNN4448B 5.70|-0.11| 157 | 0.83 BL'FACE}QOQN'
Front @

NAR6593A None 150.8000 - - _

PMNN4491C|  2.5cm 550(0.66| 1.63 | 087 | %4 FAC(E#ZOOHG
] ZZ(MA)-FACE-
NNTN8128C 5.74|-0.14| 153 | 0.81 00117124
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13.2  Assessment for ISED, Canada

The new battery PMNN4424B and PMNN4448B were assessed using the
accessories indicated in section 7.0 which represent the highest applicable
configurations at the body and face found during the initial compliance assessment
on file with ISED. SAR plots of the highest results for body and face (bolded) are
presented in Appendix E.

Table 17
Max
Meas. | Calc.
Init |[SAR| 1g- 1g-
Carry Cable [Test Freq| Pwr |Drift] SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |(W/kg)|(W/kg) Run#
Body
PMNN4424B | ppi N60SSA 5.45|-0.27| 3.30 | 1.90 CK(NZ)'ggB'lglm'
w/
NARG593A | PMNN4448B | \TN5243A None 1397 |535(-0.38] 3.38 | 2.03 | AN-AB-191008-14
PMNN4491C B\I,;,/IO 5.81|-0.30| 3.08 | 1.68 | ZZ-AB-200115-11
elt loo
NNTN8128C P 5.62|-0.29| 2.54 | 1.43 |FAZ-AB-200116-02#
Face
ZZ(NZ)-FACE-
PMNN4424B 5.421-0.53| 1.92 | 1.18 191022-024#
PMNNA448B | o o 572|042 191 | 109 | BLFACEAN0%2T
NAR6593A 2 Bem None 139.7
PMNN4491C 5.79|-0.23| 1.82 | 0.98 ZZ'FACOE'#ZOOMG'
ZZ(MA)-FACE-
NNTN8128C 5.791-0.26| 1.84 | 1.00 200117-14#

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value as

shown below.
Table 18
Max
Meas. | Calc.
Init [SAR| 1g- 1g-
Carry Cable Test Freq| Pwr |Drift| SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB)]|(W/kg)|(W/kg) Run#
Body
PMLNG085 139.7000 | 5.35|-0.38| 3.38 | 2.03 | AN-AB-191008-14
Aw/
NAR6593A | PMNN4448B | NTN5243A None 150.8000 | 5.29 |-0.29| 2.27 | 1.35 | CK-AB-191008-11
wio 173.4000 | 5.48 |-0.64| 1.37 | 0.85 1Z-AB-191219-05
Belt loop
Face
ZZ(NZ)-FACE-
139.7000 | 5.42 |-0.53| 1.92 | 1.18 191022-02%
NAR6593A | PMNN4424B F£05ném@ None 150.8000 | 5.41|-0.12| 1.45 | 0.81 |ZZ-FACE-191117-11

BL-FACE-200330-
06#

173.4000 | 5.46 |-0.10| 1.09 | 0.60
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13.3  Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration from FCC was performed
to validate the SAR drift of the full DASY5™ coarse and zoom scans. Note that the
shortened scan represents the zoom scan performance result; this is obtained by first
running a coarse scan to find the peak area and then, using a newly charged battery,
a zoom scan only was performed. The results of the shortened cube scan presented
in Appendix F demonstrate that the scaling methodology used to determine the
calculated SAR results presented herein are valid. The SAR result from the Table
below is provided in Appendix F.

Table 19
Max
Meas. | Calc.
Init |SAR| 1g- 1g-
Carry Cable Test Freq| Pwr |Drift| SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB) |(W/kg)|(W/kg) Run#
PMLNG6085A
w/
NAR6593A |NNTN8128C | NTN5243A None 150.8000 | 5.65 [-0.01| 3.28 | 1.72 | NZ-AB-200409-08
w/o
Belt loop
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14.0 Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and ISED Canada Frequency bands, the highest Operational Maximum Calculated 1-gram
SAR values found for this filing:

Table 20
Frequency Max Calc at Body | Max Calc at Face
Designator band (W/kg) (Wikg)
(MHz) 19-SAR 19-SAR
FCC US
LMR | 150.8-1734 | 1.85* | 0.87*
ISED Canada
LMR | 138174 | 2.03 | 1.18**
Overall
LMR | 136-174 | 2.03 | 1.18

All results are scaled to the maximum output power.
Note:

* indicates that “Max Calc at Body” and “Max Calc at Face” reflects the new SAR compliance value
at the body and face for this FCC ID (Previous filed SAR value for body and face are 1.39 & 0.62
WI/Kkg respectively)

** jndicates that “Max Calc at Face” reflects the new SAR compliance value at the face for this IC
ID (Previous filed SAR value for face is 0.90 W/kg). No degradation observed for body, the on file
SAR value at the body, 2.39 W/kg is remains unchanged.

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of FCC 47 CFR §
2.1093 and RSS-102 (Issue 5).
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15.0 Variability Assessment
Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg (Occupational).

16.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value Occupational exposure is less than 7.5W/kg.

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test, for 150 MHz

Measurement System

Probe Calibration E21]| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E22 | 47 R 1.73 | 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22 | 96 R 1.73 | 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 | 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E2.4 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E.26 | 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E27 | 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E6.1| 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 | 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance | E.6.2 | 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E63 | 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int.,

avg.) E5 | 34 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41 | 40 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 | 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E31 ]| 40 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E.32 | 5.0 R 1.73 064 | 043 1.8 1.2 0
Liquid Conductivity

(measurement) E.33 ] 33 N 1.00 0.64 | 043 2.1 1.4 0
Liquid Permittivity (target) E.32 | 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) | E.3.3 | 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty
f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty
component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E22 | 4.7 R 1.73 1 1 2.7 2.7 0
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0 0
Boundary Effect E23 | 10 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25 | 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E27 | 11 R 1.73 1 1 0.6 0.6 o
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 0
RF Ambient Conditions - Noise E6.1 | 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E6.1 | 00 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E6.2 | 04 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E63 | 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance Ei.z 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement | 8,6.62 | 5.0 R 1.73 1 1 2.9 2.9
Phantom and Tissue Parameters

Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3 o
Liquid Conductivity (target) E32 | 50 R 173 | 0.64 | 0.43 1.8 1.2 S
Liquid Conductivity (measurement) E33 | 33 R 1.73 | 0.64 | 0.43 1.2 0.8 o
Liquid Permittivity (target) E32 | 50 R 1.73 | 0.6 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E33 | 19 R 1.73 | 0.6 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.
b) Tol. - tolerance in influence quantity.
c) Prob. Dist. — Probability distribution
d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty

component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the

expanded uncertainty
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Appendix B
Probe Calibration Certificates
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= NORMx Y.z = NORM: .z * frequancy_response [see Frequency Respondgs Chir). The linsanzaton is
implamanted in DASYY software versions laer than 4.2, The uncertainty of the requency responss is incluged
i e samind uncertainty of Con®.

¢ DCPy.z- DCP are renencal linganization paramalers assessed based on the data of power sweep with CW
signal (no uncenainty reguined), DCP does noft depend on froquency nof Mmedia.

+ PAR: PAR s the Peak to Aversge Fiatio thael i nol calibrabed bul determined hased on the signal
chamcleristics

s Anper Bryr oy Deyr VR r A, B, C, I are numerscal Enearization paramaiers assessed based on
the data of power sweep for speciic modulaticn signal. Tha parameters do not depend on frequency nor
media, VR s the manimunn calibvation mage expressed in RMS vwoltage across the diade.

= ComdF and Boonoary Effect Paramelers: Assessed in flal phantom using E-fold (or Temperatue Transdar
Sinrdard for § £ SO0 MHz) and inside waveguicds uing analytical field dstributions based on power
msasurames for | = 800 MHZ. The aama setups ane used for assessment of the paramelers applied for
boundary compenzation {alpha., depth) of which fypical uncertainky values ane gheen, Thede paremelon an
used in DASYS softwane 10 imperve probe accuracy close to the boursdary. The sensdanly in TEL cormesponds
16 NORMx, T ™ ComwF whereby the uncertainty cormesponds o thal green for CoavF, A freguency dependent
Canvf 5 used in DASY version 4.4 and highes which slows axiending e validty from £ 50 MHz to £ 100
MHZ

»  Spharical isotropy (3D deviabon from isolropyd: in o fieid of low gradients realiped waing 8 el phanbam
eapased by & paich snienna.

s Sensor Offset: The senscr offsel comesponds bo the offset of vilual measurement center from the probe tip
fon probe axis). Mo loleranos recured.

= Connecior Angle: The angle is assesssd using The indormation gamed by determmining tha NORMY (no
unCprianty requined),

Canficalo Mo EXO-T485_Jan1S Pags 2 of 17
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EXI00VA — G TS Aarugay 23, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Basic Calibration Parameters
! E Semor X Bansor ¥ Sanaor 2 Une [w=2]
Heam EL“E;"l;'P?_ 046 [T [XT3 £10.1 %
DCP (mv] 100.5 o 4 1061
Calibration Results for Modulation Response
LB | Communicalion System Hame | | A B [ o ¥R | Max | Une"
d8 | BV @ | mv | dev. | (ed)
] oW X [T 0.0 [ o0 | 1525 | =A% | 24T %
Y [05] 0.0 10 1750
T [0=] 0 14 131.8
Mot For details on UID parsmetors soo Appasndi
The uncertainty of measurement is stated as the standard uncedainty of Mmeasurement
multiplied by the factor k=2, which for a normal distribution corresponds 1o a coverage
probability of B5%.

(Frsmter bbb <l e g

Proirmese il

¥ drartpirty in S uSing e mae . deviakion from inear responss appiying reclangular Siafrita o Sfe] 8 00esed 107 the sguars ol the
Aa] vaius

Cormtfcats Mo EXO-T485_Jan13 Page 3 of 17
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EXIDVE= SHT4RS January 23, M19

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Sensor Model Parameters

Other Probe Parameters

Bens0r Arangemant Traruias
Conratine Anghe (] 12
Mecharecal Suriace Detection Mode ki
Optical Suriace Cbecton Made isakied
Froba Crvarall Length 33T mm
[ Frots Body Clameter 0 mm
[ Tip Length 9 mm
Tip Dismeser 25 mem
Probe Tip 10 Sensor X Calibrabion Point Tmm
Probe Tip o Senser ¥ Galbraton Poin Tmm
| Frote Tip 1o Senscr £ Calbraton Pont Tmm
Racommended Measuremenl Distance Som Surlacs 1.4 mem
Conilicate Mo: EX3-T485_Jan19 Pargs 4 of 17
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EXI00Va- EM-T405 January 23, 2HE

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Callbration Parameter Determined in Head Tissue Simulating Media

1 Moz} © m' w ConvF X | ConvFY | ConvFZ | Mipha® nﬁ‘ IEE_
150 E21 O.TE 14 28 14.29 14.28 Q.00 1.00 *133%
00 453 O.aT 1310 13.10 1310 0.08 1.40 * 133 %
450 S35 DT 11.85 11.85 11.85 013 1.20 * 13.3 %
-1} £1.8 111 10,90 1090 1090 042 0.83 * 120 %
B35 £1.5 .50 1053 10.53 1053 034 0.87 = 120% |

| 500 41.5 .87 1026 10.26 026 0.33 1.1 = 120 %
1450 £0.5 1.20 B.56 .58 B.56 Q.40 0.53 = 120 %
- 0.0 i.40 B.25 .05 B85 035 0.B4 = 120%
1800 | &0 L] B.T0 .10 B.T0 0.3z 0.5 = 120 %
2100 0.8 1.48 B.ED B.80 BED 031 0.8+ £ 120%
2] 0.5 1.67 821 B B Q.29 .88 E120%
2450 0.2 1.80 TE4 T84 T84 036 .60 & 120 %
2600 0.0 1,968 754 T4 154 0.3% .85 & 120 %
3500 g Rl .36 ] T35 028 1.28 131 %
3700 T 312 7.03 703 103 024 1,30 £131%

© Freduesscy vkt sbowe 300 Mz of ¥ mmmmhmﬂmnmhm:iﬁqu“hnmmm
Uy 1 e RS ol the Cove uncariaindy 0 LS00 By B T uncarmarey for e nchoaind agquency Send Froadusioy valkily
Dbt 300 BHE & # 10, 25, 40 BT and 70 M bor ConeF asssrsmanss ot 30, 54, 1238, 50 and 320 MMz seapaciieely. Vialddy of Comnf ddasied 0l
B M & -0 WHE, v Cornf iidassed ol 13 MHr & 510 MHe Abdvs § GHz freguancy vakily Cin e nnsnced o + 110 M
* A& bmqesnciss below 1 G, B walicly of Husus panameteny [t and 2] can ba relased By u 10% i Bguid compeneation forsuls in appksd io
e SAE waluen A5 brorpurzard dbow 3 Db, M valoity of S fararsetirs jo and o) 6 eltrcted 15 1 5% The uhcertansy m the IS of
pwmhmwﬂum

e deinrmangd during calibraiion EPEAL waran Bat e e i e v wifect afler companastion

shrys los than ¢ V% for begqueccies bolow 3 Gkg and balow 1 ﬂhmmuh:nmmm_hmu
ihasTrpdi boim e Dodmdary
Coribicate Mo EXD-T485_Jantd Paga 5of 17
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X34 SN T4ES danuary 23, 2009

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Calibration Parameter Determined in Body Tissue Simulating Media

H Relative | Comductivity . Depih ™ Une
| T{MHz) " | Permstivity Comf X | ConvF¥ | ConvFZ | Alpha” | (mm) fen2y
| 150 61.9 0,80 13,55 1155 1355 | 000 | 1.00 | $133% |
| 300 58.2 0.5 12.62 1262 1262 | 0.04 190 | #133%
| 450 56.7 .64 12 52 1252 1252 | 006 | 120 | #133%
750 55,5 0,55 LTS8 1075 075 | 057 143 | #120%
(5] 55.2 0,97 143 10,43 1043 | 045 | 084 | »120%
B0 55.0 1,08 10.x2 1032 10.32 031 opa | =i20%
1450 54.0 1,30 8,01 .01 201 020 | 080 | £120% |
110 53.3 1.52 8.47 BAT BAT 037 | o84 | =120%
1800 533 1.52 523 8z 823 28 | ome | s120%
100 £3.2 1.62 Bd1 Bt B.41 028 | ome | s120%
2300 £38 1 A0 B0 BAD 039 | o082 | #120%
2450 BT 185 | 8o B9 BOD o 115 | =120%
2800 525 2.18 758 7.88 7.88 02s | o9 | #120%
3500 51.3 3.3 . .41 71 0,25 120 | z13a%
3700 51.0 3.55 7.08 T.08 706 023 i28 | z139%
tFﬂ—a' abown 3050 MHE of £ 100 BHz only apples i DASY wil.d o eghar (s Page 71 sl & madricied 1o ¢ 50 M-z Tha

inCerigrty 8 T of the CormvF wrosrtinty A calibnafen Foguinsy B P USSRy o e indioaied fequincy band . Frogusncy valkiny
Dembomey 00 Mk ap i B0 3, 40, 50 and 0 MHE Ry CoenF addesssirits ol 30, B4 128 150 and F) MHE respaciveely. Valkdily of Cornd iidisaa ol
8 iz by A6 W, wedd ol swsesred of 11 MMz i §-10 Mz Abows 5 GHE frecuirsy wiliity fin b axdavked i & 110 MHe
P A Frocasarcien bakow 3 GHE, W valaly of B850 Sarameters (1 wnd o] oan be selasd 50 8 10 o Sguid compeneston dommal i apped i
e SAR valuss. A Ireguesncies b 3 G, e valiy of Inaue paramalen o and of & ndicied 1 1 5% Th uaderiardy o e FESS of
mewmmmm

AphaTasth bha et during Calbreson. SPEAG warares B e ssmaereng derealion tus i e boundary eflec! afier comparastion n
byl i P 1 1% R Wbusncies w5 GH2 i bilow + 7% for freguencess Detesen 1-0 G o any datancs larger Fan ha Ba probe i
amator From Ha Soondery

Carificals Mo- EXJ-T485_Jan19 Paga .of 17
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EX300Vd- SM-TERS January 23, 218

Frequency Response of E-Field
(TEM-Cell:ii110 EXX, Waveguide: R22)

Uncertainty of Frequency Response of E-field: £ 6.3% [k=1)

Certficalo Mo: EX3-T485_Janil Paga T ol 1T

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 32 of 131



FCC ID: AZ489FT3828/ IC: 109U-89FT3828 Report ID: P17694/17695/18260/18261-EME-00001

EXAA - BN TAAS Jarusty 23, 219

Receiving Pattern (¢), 3 = 0°

=600 MHz.TEM =1800 MHz R22
3 B = e
5 kS B
- B . '-:bl '.:; wi i_l." an b El'b i W )
i - 1 i - ol e
. 3 i ¥
L] ! | [
* . - *
A L =} w
- - - o]
L L] L] [ ] L] LN
Tad n ¥ I Tad ] ¥ |

o E : - - T T N

o Wi @b w8
Uncartainty of Axial lsctropy Assessment: £ 0.5% (k=)
Cortificate Mo EX3-T445_ 2l Page Bof 17
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el , fpur= 1

1

Rl

1 I TTITA
. Wl LU LU, | I
gt B I
g | H i | -
2 | |{lig |
1 i el . i
=
Uncertainty of Linearity Assessment: + 005% [k=2)
Cortificate Moo EX3-T485_Jan1d Paga 9 of 17
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EXI0NE= SRET48%

Januany 23, 2019

Conversion Factor Assessment

= B35 MHEWIGLE RS (H_come) 1= 1800 MHz WGELS R22 [H_conwF)

-\

A [s gl
= w

Deviation from Isotropy in Liquid
Error (4, &), f= 900 MHz

£ o2

£ oo

-8 <08 08 04 D3

a0 ox 04
Uncertainty of Spherical isotropy Assessment: £ 2.8% (k=2

o6 a0

Gartificals Mo: EX3-7485_Jan19
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EXI0NE= SMETARS J-H.!Iﬂﬂﬂlﬂ
wmmmmmw
CCommunication System HEme | A [] [ o VR Ung"
dB dBy Y L] i (k=2
[ oW X [T} a0 10 000 1325 38 %
v] oo | oo [ 10 1.0
P T [T 10 1318
0011- | UMTS-FOD (WCLMA] X | 3s7 w4 | T8 | 281 14z.4 T
| CAR
¥ | aoe | sa5 | 188 M7
YT %5 | 200 1434
TO7- | UMTSF 00 (ME0ra) % | 44z 550 e | as8 | 1279 T % |
| CAR
¥ | 4 B48_| 173 T46.5
Z| 482 | er8 | was —_ | ez
'1:? UMTE-FOD (HEUPA, Sublost 2) x| a4z a5 g Wo | 388 | 1284 TR
¥ | 428 | a8 | 174 140.2
Z | 4n2 674 | 191 128.2
0i00-  | L 100% RE, 20 x| &n o8z | 1B | GB7 | 1343 | m=Im
| CAE | W GRS
¥ | smn | sz | a4 (1]
Z| 62 672 | 187 138
Tﬁ_mn LTEEOD 1W1mmm x| 13 B70 | 168 | Ga2 | 4Ew | o2
| CAE | MHz 15040
¥ | 7o B2 | 192 Ei ]
| Im B78 | 2n1 1439
10108. | LTE-FDD (SC-FOMA, 100% RB, 10 x| e 881 | tB0 | 480 | 1318 %
CAG | MHz, CIPSH)
¥ | 8o G66.3 a2 o, o]
Z| &1z g68 | w7 132.1
10108 | LTE-FDOD [BL-FOMA, 100% FH, 10 x| e B89 e | 643 | 1382 25N |
CAG “'II.'IM‘!]
Y| 888 | 63 | wa %u
Z| rm B4 | 201 1387
0110 | LTEFDD [SG-FOMA, 100% AB,5MHE, | X | &71 B5T | s | %98 | 927 25%
CAG GPEK)
¥ | 817 658 | 180 W51
Z | 584 6T | 1o8 [FI
ﬁi“' Liﬁm 100'% RB, 5 MHz, x T3 EE 10 .84 1 8%
CAL 1E-CAME —
¥ | 657 | ee0 | 182 L))
Z| am 6ra | @02 1337
T117- | IEEE BOZ.11n (HT Mixed, 135 Niga, x| om Y] 0 | BOT | WaE Bo% |
AL BESK)
¥ 8n B75 | 208 L)
Z| om T | 213 1]
';I:’Llﬂ- LTE-F O (SC-F DMA, 100% KB, 15 x| Tz T E] 108 | OAw | 44D | =22
| MHz, 15-ClANGD
¥ | 78 B84 | 164 ‘-g%_
Z [ 7am 87,7 ma LS
Eﬂ_mum X | 574 BES | 193 | 573 | WrT | =ia% |
Y | ssa 5.8 189 [F=X]
3 583 873 20 1484
10048 | LTE-FDD [SC-FOMA, 100% B, 3MHz, | X | 643 BT | 185 | B35 | TEAT min |
| CAE 16-ChAg) - _
Y | &as 6.8 08 TA8
z 8.3 BT 5 201 1300
100d5- | LTE-FD0 [ S-FOMA, 105 AE, 1.4 x| mse BG.7 w4 | 578 | 14z0 ni% |
CAF | Wiz, OPGH)
Codificate Mo EX)-T485_Jlanit Page 110l 17
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EXMVE- SHCTa0S Jarwary 23, 2019
¥ | 530 | 688 | 190 EIE N
I z | s5a 73 | o0 LEL]
nﬂ;m LTE-FI;‘ﬂ{El:-FM1m.l.I x| Ba7 e | ma | o4l 1443 FrEL S
Wiy, 604K
¥ | a8z &74_| 200 LT
z | aa7 5 | 2007 1451
10145 | LTE-FDD (SC-FDMA, 50 FB_ 200, | % | 659 EA8.H e | 842 | 1383 0%
(CAE | 16-DAM]
¥ | 8@ 6.2 [FF] 1335
|z | 78 BT 4 2.1 1384
i0i54- | LTE-FDO (SC-FOMA, 50% RB, WO MHZ, | % | 513 575 | 147E | ZE% |
i [ 658 185 PR
¥ 57O [T 180 H_ﬁfe'l
_E_ 5.82 B5E 188 1 o
0158 | LTE-FOD (SL-FOMA, 507% F, 10 Mz, B.70 657 | 185 | 643 | 1308 | =I%
| GG 16-CiAM]
BB EEZ | 194 1283
— 68 | e74 | 02 [F=X3
101 L 50% REL 5 Mz, &M [~ 1] [E [EF] 1463 223 %
| CAG QPSK)
57 B5.7 100 ]
a1 | 61 189 _| T ]
ElEs |I. 5% RE, § W, 843 588 108 | 848 | 1270 | Hio% |
.50 B7.1 108 TaoA
54 678 | 203 127 6

B4 LR iR [ a4 HE%

k- | LTE-FOD [BL-FOMA, 50% B8, 15 MHz,
| CAE RS

3

T

z

X

¥

z

x

¥

z

X

Y| 603 | a8 | e 1205
: Z| &z | ern | 1er 133.1
10183- | LTE-FOD [SC-FOMA, 50% FB, 15 Wz, | X | 7.00 ) a8 | 643 | 1383 | 5% |
CAE | 16-GAM)

¥ | o6bf | es3 | 154 4

P AT 678 | m2 e 1381
0086 | LTEFD0 (SC-FOMA, 50% RB 1AM, | X | 485 T w3 | 8 134,3 %
(caF | oPsk) =

¥ | 4487 | eas | 180 EF

Z | sor | ers | 204 };J
WHET- | LTE-F00 (GG FOMA, s B0, 14 -, | % | 572 BTS | 200 | B2 A 237 %
| CAF 1A-CIAN) Fith

¥ | 588 | sto | wa 1324

Z | 560 | sar | 200 1375
018 | LTE-PO0 (SC-POMA,_ 1 HB, 20 MHz, X | 478 K] W4 | 573 | 900 | #Tm
| CAE ] -

¥ | 489 | bam | o8 13EE

Z | a8 | #75 | 2043 [E
TGIT- | LTE-FLID (G- A, 1 i, 20 MHE, X | BB BAO 206 | B52 | WBT | 2%
[ CAE | TE-CAM) i o

¥ | 548 | 673 | 203 1863

Z| 548 | &80 | 20 %n
s L 1 10 N, X | ara [E] [LE] X F FF T 5%
| CAG QPER)

¥ | 488 BEE | 108 [

F 488 i) 04 1904
TOIT6- | LTE-FOD {S0-FOMA, 1 R, 10 Wz, x| oobe B0 | =208 | BA% | g Bi% |
Al 16-0AM) i

¥ | 847 | &rz | =02 1863

Z| 547 | a0 | 208 [FLE]
Cortiicabe No: EXO-T4BS_Jpn 19 Page 120l 17
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EXI0a= ENT485 Jamary 23, 2016
mﬁm‘ LTE-FDD (SC-FOMA, 1 1D, 5 Wiz, X[ am BG4 184 | 573 | 1300 | D% |
¥ | aBm 1] 188 k]
Z | am BTH 1305
_ﬁamm L 1 R, & R T B0 | s | 852 | 1408 E2% |
¥ | 548 [5F] 202 148,
4 & 53 6A.2 Ha 1277
18-
::-.EE LTE-FDO 1RH, X| am B84 Wd | 572 | D00 | miow |
¥ | ama &1 156 148 1
4 4 53 7.7 2.4 1ML T
TGiEE | LTEFD0 (SCFOMA. TR, 15 W T S LW
x| 538
Peod B8O | 208 | B52 | WAE | iZ
¥ | &5 674 | 204 146,
z | s B4 1 For ) Tr.T
5 349 205 LI
Tw .:'ET 1 RE. 3 MHz, X | arr BE4 94 | 673 | 1mT FrFL )
¥ 4 28 BaE _11.! 148.3
Z 485 675 2004 30,2
10185 | LTEFDD (SC-FOMA, 1 AR, 3 WMz, 16 A X} x|
ELL : x| 538 Ba1 B51
20T TN ] ]
hd 5.48 &r.3 0 T4
Z | sam &R0 | o Ter 4
V0T8T | LTEFDOD (SC-FOMA, 1 RB, 1.4 Wiz, BT 154 i
f.-.1|= %ﬂ 1RE. 1.4 x| im 8R4 15.4 573 135 9%
¥ Bid | 195 1485
S— EE— Z| am 8T8 | 204 130.3
TE-FoO 1.4 MHz, T T ®
10 s x| sar BAD | 208 | 652 | HAG ]
¥ | 548 &2 | =09
_— JR—— Z| 84w gl 1.0 [Fik]
el
A mﬁﬁ Mtps. X | a5 £8.3 g | B | iaE =2T%
¥ | s3s aTa 208 L6
Z| 660 | 688 | 214 [EE]
Llf.'o- UMTEFOD [HEPAT) x| arm &0 194 | GET | t389 2I1%
v a7 | ees | w2 EX]
N— Z | & E7.7 0.0 L]
[ UMTS-FO0 (HSUPA, Subles 5, X | 578 BG.7 1 48T | 1 T g% |
: ; BT ¥ HE%
¥ | sm4 [ 1032 1314
——— — Z | sm (1K 0 1385
275 | UMTS-FO0 (HSUPA, Sataesl 5, X | 440 | eae TA06 | W59 | 6% |
CAB ] ay e e b e
¥ | a2 | es4 | 1a0 T
v : Fa & 57 [ K] 196 1458
0% R, ELm |
103 MHz | X | &oa 6.3 102 1 [ 135 | 7% |
¥ | g3 | mr2 0.8 (L)
Z| 8w | erz | e 1300
mmau- LTE 5% RBL, 3 x| 55 K] 194 | 632 | 1439 $18% |
Y| 5s B6.5 T 1304
: ' Z | sm k7.7 | w2 T
™ TEFUD (S-FOMA, 507% R, 3 Wbz iTE
e x 15 8.0 0. [ -] TS EE]
¥ Bt 675 201 1436
Z £ B0 (.1 2.8 1481
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EXIONE- SM THBE Janiany 2, D9
31 | L 1 8 X | BB | BAT | 194 | B8 | 1385 | 2%

¥ | 648 [ 183 15

z | 674 | 200 360
#0815~ Emimﬁuﬁiﬁ‘l b 4 [7-R ] 188 154 1488 1.7 %
AAR Mifips. SS9pc duty cycie]

¥ | 213 | &7A | 1m0 i

z| 390 | T8 | o 1483
T0816- IEEE BOZ.11g ﬁﬁ E.Iﬁim X SRl B3 2114 823 1377 2T %
AMS | OFDM, & Mibps, Spc duty cycl)

¥ | B | ere | om Ik

Z | ooe T | s 383
10418 g A i 3.50 (=4 21 a.14 1281 12T %

¥ | Bag W7 | w8 T30.9

£ 9,55 -0 214 137
TO4aS. | LTE-TD0 [SL-FOMA, 1 FB, 30 MHE. X | 558 a0 | =z | 7B2 | WeB | =5% |
AAF LK, UL St 34,7 8.9) b

¥ | 534 74 .4 WZ3

z| 547 | eas 16
10457, | UMTS-FOD (DC-HSDPRy x| eoa BaT | 1808 | Gb2 | M0 | 2%
AAA

¥ | T 683 | w3 1282

z| sos | er1 | 168 543
A | UMTS-FOD (WCDMA, AMA) X | aor BAE | B8 | 299 | 183 LI
AhA

¥ | 284 B7.0 181 1368

z | arm | 7as | 70 [EEE]
iG4ET- | LTE-TDD TRH, 1.4 MHZ, M| sa2 [T 217 | 7Bz | 1IBW e |
LN QPGE, UL Subdmmes 34,7 B5) -

T 538 BT.5 S ALEN-]

z| ss0 | san | 23 [FCE]
[GEE- | LTE-TOD [SCFOMA_ 1 AB, 14 MHZ, x| 6o 9.4 27 | 830 | 14EE 0%
Ahs $6-0AM, UL Sublrame=2.3,4.7,8.6)

¥ | s/ | Ba1 | HP 1381

Z | toa A | 234 464
1048~ | LTE-TOD (SC-FOMA_ 1 RS, 36z, FA T 8e0 | 1 | TE | a3 %
| AAB | OPSE LA Sublmme=s 34, 7,8.5)

¥ | 530 B7.1 FIK] [[FE]

[Z | s 87 | 228 1500
G- | LTE-TCD 1 RS, 36, 1 x| 8o %) ZxT | 832 | 461 9%
AAE CIAM, UL Sublrame=2,3.4,7 8.9} i B

Y| &3 618 | 118 [ECF]

| a4 TOE | 4 | | WTE
TMET- | LTE-TOD 1 X | 557 B85 | 221 | 78z | WAz non |
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarland

Schweizerischer Kalibrierdianst
Servics suisse d'émlonnage

Servizio svizzerc di taratura
Swiss Calibration Servce

Accredtad by ihe Swiss Accraditalion Sarvice (SAS) Accrediation Mo.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the E&
Multilateral Agreement for the recognition of calibration cerfifcates

cient  Motorola Solutions MY

|CALIBRATION CERTIFICATE

Ciject EX30DV4 - SN: 7533

Cortificate No: EX3-T533_Nov19

Calibration procadere(s) QA CAL-01.v3, OA CAL-12.vD, OA CAL-14 w5, Q8 CAL-23.v5,
QA CAL-254T

Calibration procedurs for dosimetric E-field probes

Cabbration date:

Nevarmber &, 2019

This calibraticn cerficate documants the aceabilly to national standards, which reslize the phyaical unils of measurements {50
The messuraments and ths uincertsinties with canfidence probability are glven en the folowing pages and are part of fe canificate,

Al cafibrations hawa been conducted in the cedad laborstory facillty: ersdranment lamgenatues (22 = 3 and humidity = $0%

Calibralien Equipment used (METE critical for cafibration)

Frimary Slandands [+ 28l Drate {Certificats Mo ) Sichedled Caraton o

Powear mater MRP Skt 104778 C-Ape-19 (Mo, 21T-02892102803) Ape-20

Powgr sansor NRP-291 SH: 103244 DE-Ape-18 (Mo, 217-02632) Spr-20

Power sanaor NRP-Z91 SH: 103245 03-Apr-18 (Mo 21 72893 Ag-21

Ratergntce 20 dB Sianuaior SN SE2TT [20x) (H-Apr-18 (Mo, 21 7-02804) Agr-2

CWEd M GED 07-Det=18 (Mo DAEA-SE0_ Cct1D) Chct-20

Reference Probe ES30VE SN 3013 21-0s-14 (Mo, ES3-3013_Dhes18) Diec-19

Secondany Sandends (%] Chich Date (in house) Schatulad Chack

Powar mater 44190 SH: GE412ETL 0F-Ap1-18 (in boiss dheck Jun-18] Im house check: Jun-20

Powar sansar E44124 SN MY41498087 Di=hgr-16 [ howse chack Jun-18) I howuse eheck: Jun-20

Powar sansor E44124, SN 000 10210 CE-Ape-18 (in house chack Jun-18) I house check: Jun-20

RF generator HP 66480 SN S A521700 D-ALG-89 (in house clhedk Jun-18) I housa chack: Jun-20

Mabwork Analyzer EB35EM SH: US410B0477 31-Mar-14 (in houss check Oct19) In housa chack: Oct2
Mame Furiction Sigriaiune

Calrated by Jetan Kastas Laborstony Techrician f

Approved By Kata Pokoic Technizal Managar

X

|sgued: Mewvermnbar 8, 2019

This caboration canficats shal not be repraduced excepd in full without written aporoval of fhe labaratory,
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Calibration Laboratory of 2T e
SN 5 Schwaizerischer Kalibrierdienst
Schid 8 Partner % G R @ Sorvico suksse dutsonnage
nginaering E2 = Servizio svizzero di laratura
Zeughausstrasse 43, 5004 Zurich, Switzeriand % mw‘; “'%.- ¢£ s Swiss Calibration Service

Accredited by the Swiss Accredieation Service (S05) Accredidation Me.: SCS 0108
The Swiss Accreditalion Service is one of the signataries o the B4
Multilateral Agreement for the recognilion of calibeation cerificates

Glossary:

TEL tissue simulsting liquid

NORM: .z sansdivity in frae space

ComvF sansiivity in TSL / NORMxy, 2

DCP dicde compression point

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

ABC D modulation dapendent inearization parameters

Pelarization ¢ ip rodetion around probe axls

Pelarization & & rofation around an axis that is in the plane nomal to probe axis (3t measurement center),
i.e., &= 0is normal ko probe axis

Conmacion Angle information wsed in DASY system to align probe sensor X to the robat coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE St 15258-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Ratle (SAR) in the Human Head from Wireless Communications Devicas, Measuremeant
Technigues®, June 2013

b) 1EC §2208-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-maounted devices used next to the ear (frequency range of 300 MHz to § GHz)", July 2016

¢} IEC 6Z208-Z, “Frocadure fo determine the Specific Absorption Rate (SAR) for wireless communication devices
used in closa proximity to the human body (frequency rangs of 30 MHz to 6§ GHz)®, March 2010

dl KDB 865664, "SAR Measurement Reguiraments for 100 MHz fo B GHz"

Methods Applied and Interpretation of Parameters:

»  NORMyy.z: Assessed for E-field polarization 8 = 0 (f £ 200 MHz in TEM-call; = 1800 MHz R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty nside TSL (see below ConvF).

s NORMx 2 = NORMx .2 * frequéncy_response (see Frequency Responsa Chart). This inearization is
implemented in DASYY software versions lates than 4.2, The uncertainty of the frequency responsa is included
in the stated uncerainty of ConwF.

= DCPy .z DCP are numerical linsarzation paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depand on fraquency nor media,

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

o Axyz Beyz Crye Oxpz VRepz A, B C, D are nurmerical linearization parameters assessed basad 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 dode.

= Convi and Boundary Efect Paremefers: Azsessed in fiat phantom using E-field (or Temperature Transfar
Standard for f = 800 MHz) and inside waveguide using analytical fisld distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters appbad for
boundary compensaftion (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to Improve probe accuracy close fo the boundary. The sensitivity in TSL correspends
to NORMy, 2 ¥ ComiF whereby the uncertainty correaponds to that given for ComeF, A frequency dependent
Comd |5 used In DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o = 100
MHz

«  Spheical isafropy (3D dewviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antanna.

*  Sensor Ofiset The sensor offset comesponds bo the offset of virual measurement center from the probe tp
{on probe axiz). Mo tolerance required.

= Connactor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncartznty required).

Cantificate Mo; EX3-THX)_Mov18 Page 2 af 12
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EX3DV4 = BN;TE33 Mowvember §, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533
Basic Calibration Parameters
Sensor X Sensor Y Semszor £ U-I‘!IT{_'F?]'—
Norrm (uvitvim)*)” 0.42 047 041 +10.1%
DCR {m\V)” [ 09.1 103.6

Calibration Results for Modulation Response

LA Communication System Name A B C o VR “Hax T
48 | dBViV | dB mv dev. | (k=2)
0 cw X 0.0 00 | 10 000 [ 1452 | 338 % | 7T %
¥ 0. 0.0 1.0 169.8
i 0.0 0.0 1.0 1485

Mote: For details on UID parameters see Appendix

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

* The unceainlies of Mom X¥,Z da not affedd the Bl uncertainty inside TSL (5ea Pages 5 and §).

¥ mumerical linsarization parameler. wiserlanly o regured

;l.;mr:.lalrt,l Iz determined wsing the mas. deviation fram linear response applyng rectanguiar distibulion and is expressad for the sguare of the
- L11-H

Certificate Moo EX3-r533_Moi8 Fage 3 of 12
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EXADVE= SH:THI3

Report ID: P17694/17695/18260/18261-EME-00001

Movamber &, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Other Probe Parameters
Sensor Arrangaement Triangular
Caormectar Angle (7) 58.2
Mechanical Surface Delecton Mode enabiad
Optical Surface Detection Mode disablad
Probe Qwarall Langth 337 mm
Probe Body Dlameter 10 mm
Tip Length 9 mm
Tip Crameter 25mm
Probe Tip to Sensor X Calbration Point 1 mm
Frobe Tip to Sensor Y Calibration Point 1 mim
Probe Tip to Sensor Z Calibration Point 1 mm
Recommendad Measurement Distance from Surface 1.4 mm

Corificete Mo: EX3-F533 MorS Page 4 of 12
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EX3DVa— BMN:iTHI3 Novamber &, 2019

DASY/EASY - Parameters of Probe; EX3DV4 - SN:7533

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conduetivity Depth ™ Unic

fiMHz)" | Permittivity” {5dm)F ConvEX | ConvFY | ComfFZ | Alpha% |  (mm) {k=2)
150 523 0.76 13.81 13.81 13.81 0.00 1,00 =133 %
300 45.3 087 12.94 12.94 12.84 D.08 1.20 +133%
450 43.5 0.87 11.84 11.84 11.84 0.12 1.30 £13.3%
750 419 0.89 10.71 10,74 10.71 0.38 0.93 £12.0%
B35 41,5 .80 10,47 10,47 1047 0.48 0.88 £12.0%
800 41.5 0.7 10.25 10.25 10.25 0.31 1.04 £120%
2450 30.2 1.80 TET T.67 T.67 0.3z 0.82 +12.0%
5250 35.9 4.71 5.35 5.35 535 0.40 1,80 £13.1%
5500 356 4,96 4.89 4.89 4,89 0.40 1.80 +13.1%
SHO0 355 5.07 4.74 4.74 4.74 0,40 1.80 +13.1%
5750 35.4 5.22 4.90 4.90 4.90 040 | 180 | £131%

# Friquen iy validity oy 300 MHz of 2 100 MHz criy appbes Tor DBSY w84 ard higher {52 Fage ), slse It Is resicted bo = 50 MHz. The
uncanainty i the R3S of the Cont uncertarty at calibrstion frequency and the uncerlairty far the indiceted frequency bard. Frequency walidity
bealow 300 MHz is = 10, 25, 40, 50 and 70 MHz far Corwf sssessments al 30, 64, 128, 150 and 220 MHz respeciivaly. Validily of Canvi assessed al
?HI‘I:H-!-’!-MH:. and CordF assessed at 13 MHz 5 3-10 MHE. Abave § GHz fregquency validity can ba exlendad o £ 190 MHz

Al fraquancies below 3 GHE, ha validity of issue paramaters (& and o) can be relaxed Lo+ 10% # liquid compensation Sormuda s applied o
maasured SAR values, A1 frecuencies abave 3 GHz, the validity of tiesus paramatars (e and ) I8 resiricled bo = 5% The uncortainty i e RSS of
g&aﬂawF uncertainty for indicated target issus parametans.

AlphaiDepth are determingd during callbration. SPEAG warrants that the remaining devation due fo the boundary effect alter compansation is
abways bass than & 1% for frequencies below 3 GHE and belaw + 2% for reguencies betwean 3-8 GHz at any distance larger than hall the prcios tip
diameater from the bourdany.
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EXIDVa= SM;TEX MNovember &, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc

fiMHz) " | Parmittivity™ | (Sim)" ComvF X | ConwFY | ConvFZ | Alpha® |  (mm) (k=2]
150 61.9 0.80 13.50 13.50 13,50 0.00 1.0 | 2133 %
300 58.2 082 12.69 12.69 12.80 0.03 120 | £133%
450 56.7 0.94 12.06 12.06 12.06 0.06 1.30 +133%
750 55.5 0.96 10.58 10.58 10.58 0.44 .86 +12.0 %
B35 55.2 0.97 1023 | 1023 10.23 0.45 0.80 +120%
200 55.0 1.06 8.95 895 8.35 0.50 0.80 +12.0%
2450 527 1.95 7.79 7.7% 7.78 0.35 0.92 +12.0%
5250 48.9 5.36 4.80 4.80 4.80 0.50 1.90 | £131%
5500 48.8 5,65 4.22 422 4.22 0.50 1.90 | 2131 %
5800 4B.5 577 4.10 4.10 410 | 050 1.80 £131%
5750 48.3 5.94 4.23 423 4.23 060 180 | 2134%

* Fraquancy validity above 300 MHz of + 100 MHz oty applies for DASY w84 and higher (586 Fage 2], elss il s resticted ta & 50 MHz, Tha
umcertesty is the R53 of the Comd uncertainly at Gdibration frequancy and the uncestainty for the indicated freguency bard. Frequancy waldily
Dl 300 MHE is £ 10, 25, 40, 50 and 70 MHz for Comed assessments & 30, B4, 128, 150 and 220 MHz reapactively. Vabidiy of CornF aesassed s
6 MHE s 4-2 MHE, a9d CornF asseased at 13 MHz 15 515 MHz, Sbove 5 GHz frequenty walidily can be adended jo = 110 bMHz,

" Al frequencias bakw 3 GHz, the validity of Bzaue parsmebars (& and o) can be refaxed 0 + 10% If Bouid compensaticn formula b appliad 1o
measuned SAR values. At frequencies above 3 GHz, the uslidity of Heeus paramsbars (o and o) & restricted 1o £ S, Tho urcsdtaicky is the RSS of
e Comd uncartainly for indicated tamgeal e parameters.

: AlphiaiTeath are deleminged during calbralion. SPEAS warrants that the remaining devistion dus o the baundery effed BRar Com penealion is
ahveys less than & 1% for frequendies below 3 GHz and balow + 2% for frequencias betwean 3-6 GHz ot any distance largar than hall the grobe fin
diameter fram the boundary:
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EX3DWA— SMITS33 Mowamber &, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22}
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Uncertainty of Frequency Response of E-field: *6.3% (k=2)
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EX3DN4—- BN.TS33 MNovember 6, 2019

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Carificate Mo: EX3-T533_Novid Fage B of 12
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EX3DV4- EN:TEI Nowvember &, 2018
Dynamic Range f(SAR..q)
(TEM cell , fova= 1900 MHz)
105+
3 10
z
g
g
Rl
107 100 100 108 108
SAR [mWiem3]
nat compensated carmpensated
10¢
Uncertainty of Linearity Assesament: t 0.6% (k=2)
Corificate No: EX2-T533_MowlD Page 9of 12
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EXIDN A= SHN 783 Movermber &, 2005

Conversion Factor Assessment

f= B35 MHZ.WGLS RS (H_com) = 2450 MHz WELS R22 (H_conwF)
#|
%5 I
= ar.-!
1E '\.‘ of s
+m I“. |
= o @ 5 -'5‘2- W
5 a0 \ -
[ ¥ M|
- A |
1& W s |
W e L
r.-:IE 3 4 LB
E | L
=1 R T - - n i e 1 . el i
i A 5 =|:;"'l:;“] = J':I -] i) o 3 + 6 ;P:::“I l.| - a0
ard :-u .q.%..l.e-u :u{{.lu m-:'l:nn-r
Deviation from Isotropy in Liquid
Error (i, 3], f =900 MHz
B
E
=10 -084 05 04 02 00 02 04 06 OB 1.0
Uneertainty of Spherical lsotropy Assesement: £ 2.6% (k=3)
Carlificabe Moo EX3-7533_Now1d Page 10 of 12
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EXIONE— BN 753 Movermber 6, 2013

Appendix: Modulation Calibration Parameters

UiD Communication System Mame A B c o VR Wax Unce |
dB dE v dB my dev, k=2)
0 oW X 0.0 0.0 1.0 0.00 1452 | X3E% | t4.7 %
¥ 0.0 0.0 1.0 1508
i s . £ 0 o0 1.0 148.5
0117- IEEE B2 11n (HT Minad, 13.5 x Ba3 BT.8 mTy any 1356 | £230% [ 247 %
CAC | Mbps BPSK)
¥ 4.78 68.0 208 148.2
Z .86 £0.3 1.0 139.0
10196- IEEE 802_11n (HT Mized, 6.5 x 944 876 206 B.10 1203 | 227 % | £4.7 %
CAC Mbps, BPSK)
i G40 674 208 1418
2 .48 #a.2 21.0 1326
10415- IEEE BOZ.11b WiFi 2.4 GHz % 253 5.8 164 1.54 1368 | 206% | +47 %
Al DS5S, 1 Mbps, 99oc duty cycle}
247 6.8 17.8 14408
- 339 7248 T 140.5
10417- IEEE 8011w WiFi & GHz 851 7.6 0.7 823 1278 | 225% | 147 %
L] (OIFDA, & Mogrs, 88pc duly cyoha)
4,40 67.49 08 1418
956 B8 b 1316
10525- IEEE 802.11ac WiF (20/Hz, 974 6T R 0.9 8.36 1307 | 227 % | 247 %
AR MCS0, 989pc duty cycle)
368 68,1 2.1 1435
G9.7H 683 .2 133.9
1534- IEEE 802,11 ac Wi (40MHz, 10,28 6a.3 214 B.45 1370 | t30% [+47%
| AAH MCS0, F9pe duty cyde)
8,85 678 20.7 1243
1031 BB, 214 1408

105£4- IEEE 802.11ac WiFi (30Hz,
AMB | MOSO, 98pc duty cycle)

10050 GE.5 214 &.47 1428 | £233% | £47 %

10.08 67.7 | 207 128.7
10,63 80.0 | 214 1470
10571- | IEEE 802.110 WiFi 2.4 GHz 260 B5.8 170 | 199 | 1326 | :0.7% | 247 %
ARA (DSSS, 1 Mbps, S0pe duly aycls)
3_ 1) 67.1 18.2 1448
364 747 214 136.4

10583 IEEE B0Z.11am WiFi & GHz
ALH {OFDM, 6 Mbps, 90pe duty cyide)

9.64 LT 2.0 6.5 1263 | £25% | 247 %

9.55 67.8 214 136.8

0.85 6.1 23 12687
10581 - IEEE S0 11n (HT Mined, 200Hz, 475 BT.7 1.0 8,63 126.7 2T % | 4T %
AAE MCSD, 90pe duly cytla)

2.68 &67.9 21.2 1307

282 68,3 2.4 131.0

10568- IEEE 802.11n {HT Miad, 40MHz,
AAR MCS0, S0pc duly cycle)

10,38 883 | 214 | 879 | 1342 | 133% | 247 %

P ] MM s M) e =] E ] s sk ]

1024 6.4 24 1467
10,37 8.0 21.6 137.3
Cerificate Mo: EX3-7533_MNovid Page 11 of 12
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EX30V4— SN:T533 Nowember 6, 2019
10607 - IEEE 802.11ac WiFl (20MHz, X 9.TE 87 8 214 864 1269 | £33% | 247 %
ARE MCE0, 90pc duty cycie)

¥ 9.68 67.9 21.2 1348

Z 9.83 68.3 21.4 131.1
10616- IEEE B02.11ac WiFi (#0MHz, X 1041 BE.3 214 a.82 1344 | £33% | 247%
AR MES0, S0pe duly cpcle)

Y 1026 BE.4 214 146.8

__ e Z | a3 B84 HE I
T0626E- IEEE 802, 11ac Wi (20MHz, X 10,71 G856 21.4 883 1388 | 23.5% | 247 %
AR MCS0, S0pc duly cycha)

¥ 1047 67.6 20,8 125.5
i 10.74 88.0 2.6 143.7

"‘ Uncestalnty is determaned using the mas. deviation from linear resporse appiying mctangular distrbation and = expressed far the souama of the
hald valua,

Cerificate No: EX3-7533_Novid Page 12 of 12
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Calibration Laboratory of
Schimid & Partner

Engineering AG
Zeoghiussirasse &1, BI04 Purich, Switoarisnd

Accreditg by th Swiek Accreditalion Senvice (SAF)
Tow Swinn Accredatice Serdos ls one of Pe Sgnstones 1o the E&
Muklsteral dagresman for e protgrition of caldbration cersficaisy

R
CALIBRATION CERTIFICATE

St EX3DV4 - 5N:T534
Craon pHnoehEns] QA CAL-01.v8, QA CAL-12.v8, QA CAL-14.v5, O CAL-23.v5,
QA CAL-Z5.47

Calibration procedure for desimetric E-fiekd probes
Caltnston daty July 25, 2019

Than califrption peiicain dotumends the taceatdiity io rason sienderds, which maloe Tin physcs! units of measarTents (B
mmﬂﬂm-ﬁmm“mmﬁmmm“mﬂnm

) iRt i B Sonduchid s B ciodied ebonsiony Laciity. mevimnment ismpemtuee (72 1 350 and Bumidity « T

Caltwator Foupmaend used (MATE oritea dor Caftwaton|

Primary Standesds [1E] Cal Dt | Cartilfinna P § _| Setduised Cabiration
o e 1R ST | D3:Ape 30 (Mo, 317-008G2002860) Ape-20
| Power sisrcsr WRP-T g B DA 10 [hew 1 PLorr) Apel
Power pesaay MRFP-29 BN BIOME O-Apr-10 Mo, 21T0Q801) | Apeat
limt 20 dib A5 SN SEITT (208 Da-Ape 10 (s 1 T{oRa) Ape
DWES SN B8 19D 18 (e DAESL858 Dec1B) Dac-15
Resence Probe ESIDNZ | SN 3313 A1-Tiws- 10 (0. EG33013, Du 15 Dise-14
B T — Chack Diate fin houss) fiehask e Lk
Pomess mater E44 18 Sk OB N DE-Ar- 1 fin Roass ohelh Jun- 18] I8 P chwck Jun-30
o pyngor L4124, SR WOV AGE08T Cfi-Ar- 18 {0 Ptaie chack Jun- 1) 1 e Chech s 28
| P Surricr EE4124 S Q001 W) | OAipe 18 (i Pousss shch Jun-1H) I Bcnpse chachke Jus-20 ]
| RF genemor HP BB460C S USSR TO0 (- 35 [in s chok June18) i Ponsne check Jur 20
Patwerk Anabiror EAXIER 4 US41D8MTT | 390148 i st chwc Dt 1) by B chache Ced- 180
M Funisben Segrustura
Carliamd iy i Bt Lsbormiony T @
Appmesed Pt} Pobavi Tachrical Marager iﬁ#
Rt by 35, 7019

This catbption cortfcats shal nol be reproduned asees i bal welhoul writlen aporoval of e bomiony

e

Cortficaig Mo EX3-TEH,_hile Fage ¥ of 17
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Calibration Laboratory of o, f-u'"l-\ g = ek Kalltwierd
w&ﬁlﬂiﬂé £ Service sisse d itakenage
Engineanng A Barvites svitbodo & Laelury
Toughausarasaa &3, $0M4 Zurich, Switzarized ) 5 st Catention Sarvice
B gt By Ton Swad ACTyeSeaton Seroes (L) Accredastion Mo . SC5 0108
Thiy Swiss Acorpditation Bsrvice b ona of the sgasioried o e EA

Multilateral Agresment Tor the recogniion of calibration corificaion

Glossary:

T5L tissun simaulating

ROy, 2 sansithity in fres space

Connf sensithvity in TSL I HORMy.x

oCe diode comprassion point

CF ereat fpcter {1iduty_cycls) of the RF signal

ABC D madulabion dependent lInaarizalion paneEmnalen

Polasization ¢ o rotafion arourd probe axis

Podasization & B rotation arcund an sods that b in the plane nonmal to probe axis (sl measuremant canter),

ia., & = s normal bo proba axis
Conracior Angle imdormation usad in DASY sysiom o aign probe senor X io e rmobod cocrdinate system

Calibration is Performed According to the Following Standards:

a) [IEEE Sid 1528-2013, "IEEE Ratommendid Practice for Determmining the Peak Spatial-Aversgod Specihc
Absceplion Rate (SAR) in the Human Head from Winsless Commiamcations Devices: Massunemant
Tachriguas™, Juna 2013

b) IEC 622081, =, "Massureman] procedure for Ta assessment of Speciic Absomplion Rate (SAR) from hand-
haed Bned body-mermded dirvicns used next bo the gar irequency moge of 300 MHz 10 6 GHz)", July 2016

¢} IEC BZ209-2, Proceduny bo determing the Specific Abscrpiion Flate (S5AR) for wireless communication dendces
usied fin close proximity 1o the human body (requency renge of 30 Mz 1o 8 GHz)®, March 2010

o) EDB BS54, “SAR Measurement Requirements for 100 MHz 10 § GHz™

Methods Applied and Interpretation of Parameters:

s« MORMY Yz Assessed for E-fald polarzation § = 0 (f £ 800 MHz in TEM-call; f:lmhll-b'lﬂiu?m
MORMy z are only intermaodiale values, Le, the uncertaingies of NORMy 7 does not affect the E”-fed
urcatainly inside TEL (eee balow Comd).

o NORMT )z = NORMe .2 * froquency_reaponse (s Fromesncy Responss Char). This hneanizeson is
implamenied in DASYY softwre versions later than 4.2, The uncerininty of the frequency response b8 inchded
in ther stated uncestainty of Comd.

»  DCPxyz DCF ane nemenical lineanzaton paramabers ssessed based on the dabs of pover sweaep with CW
signal (no uncertainty required), DCP does not depend on frequancy ror media,

= PAR: PAR is the Peak o Average Ratio thal s not calibrated but determined based on the signal
characleristes

s Anyr Bryr Copr Dryr VAxy r A, B, C, D are numencal lincantzation paramaiers assossed based on
ihe data of pawer sweep for speciic modulation signal, The parameters do nol depend on frequency nor
mresdia, VIR is the maximum calibealion rangs expressed in AMS voltage atross the dode.

=  Convi® and Boundary Effect Parsmalers: Assessed in flat phantom wsing E-field {or Tempsraiure Transfer
Standard for [ £ BO0 MHz) and insite wanseguite wsing analytical el distibutions based on power
mesngureemEnts for | = B00 MHz. The same sebups ane used for assessment of the parsmelers sgphied for
bolndary companaaten (alpha, Septh) of which fypecal uncenainty values an ghven. These paramelsrs any
usad in DASYS soltwane ko Improve probe acounacy cicse o the boundary, The sensitivity in TSL coresponds
o NORMx .z * Comd™ whereby the uncertainty comesponds 1o that given for Coned, & frequency degandant
Convf s used in DASY version 4.4 and higher which allows exiending the validity from 2 50 MHz 1o 2 100
MHz

= Sphancal issirapy (30 deviston fom Sotropy): in o ekl of kow gradiants realizad using o el phamom
axpodad by & patch antenna.

= Sensor Ofsel: The sensor offset comesponds o he offsal of virual measurement cenbsr from S probe tip
[N probes axi). Mo olsrance equined.

#  Connecior Angie: The angle is assessed using the information gained by detamining the MOy (na
unceriaingy reguired).

Certifioats Mo: EX3-TEM_ulth Page 2of 17
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EXIDNY = SH: 504 Sy 25, MN9

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Basic Calibration Parameters

Ganuar X Senuar ¥ Beriar Une (=2
Noem (VTV} 0.48 040 050 _ 101 %
“I;rl;e‘-l_?_[q'p'nl'_l BT 88.1 1030
Modulation Callbration Parameters .
UiD T Eommemication System Hams & B e o VR Unet
a8 dBy W dB my =2}
] oW X | oo o0 14 000 | 1948 25% |
- ¥ oo _oa 1.0 1414 —
z | oan i id A

Hale: For dotails on UID parameters soe Appendix

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
miultiplied by the factor k=2, which for a normal distribution comesponds (0 a coverage
probability of 5%,
* T whcerisicben of Mo JUY. 7 do aol iect (he E* ekl urcesisinty raide TEL (ves Pages 5 e 8)
:wmmu—w g e

Ll‘m-mHl-m darwirlon From braar resgonan appiyg elangian andl for e pguaes of e
Conifioms Mo EX3-753_kil19 Page 3ol 1T
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EX30V4- ENTHM July 25, H0G

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Other Probe Parameters

“Sorsos Arrargemsent Trangular
" Connector Angle () BE3
Machanical Surfaca Detection Mide snabled
Optical Surface Deaection Mode disabled
" Probe Crvaral Lengsh 33T mm
Probe Body Dinmeher 10 mm
Tip Length o mm
Tip Diamater 25 mm
Probe Tip o Sensar & Caliomaton Poant 1 men
Probe Tip 1o Sensor ¥ Calbraton Pot — imm|
"Frobe Tip 1o Sensor Z Calbeation Point 1 mm
Recammanded Measuemen] DS@nce rom Sunace 1.4 mm
Cartifioads Moo EXC1-7534_Ail19 Pogo 4 of 17
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determined in Head Tissue Simulating Media

L]
| rong® | pemmy” | (s’ | onvex | Come ¥ | convez | atpha® =
150 523 0.76 1378 iare | i37e | 000 1.00 1133 %
300 453 0.87 1260 | 1260 | 1260 | 008 | 130 | £133%
450 435 087 156 | 1188 | 1150 | 092 | 130 | £133%
750 418 0.88 1047 10,17 1047 0.35 004 +120% |
B35 415 0.80 2.90 950 | 900 | 049 | 083 | £120%
800 s 0.7 984 B4 | 984 | 049 | 080 | +120%
1450 408 120 8.73 BTa T3 | 037 | 080 | £120% |
1810 4000 140 _ B3 B.13 8.13 034 oag £12.0%
| 1900 400 140 | BO5S | BOS B.05 0.3 0.88 £12.0%
2100 398 145 B.04 B.04 804 | 033 | o088 | 2120% |
| F300 5 187 T.E3 T.83 T.E3 03 0.0 £120%
2450 382 1.80 758 758 T.58 038 | 060 | =120%
200 o 1,58 .20 18 T.28 034 .90 £130%
| 3so0 | 318 291 B 681 | B61 | 030 | 130 | +131%
] JrT 112 48 .48 G48 0.30 1.3 131 %

£ - 1 resivieied 1o & 50 MHE T
Fepapanncy ke 500 MHE of & 100 M2 only appios for DASY il 4 and Righer [se Page Z). slse
ety R of e Cornd unstrtinnty o cabbraon ireguency and the ercerimaty for e edcated Begoency L. Fi vakrdty
Deloss 200 MIET i 1 90 35, 40, 50 mael T MHE for CorwF smssssmanis ot 30, G0, 11, 150 i 00 WS respecinty. Valdey of aasaed &t
WS i 40 M, ared Goned’ augeisedd 81 15 BHE & 010 M. Abovs § GHE eguancy waliciy can b adended o 8 110 ks,
" A bricpantcieh bbow 3 OHE, T vaplbiy of lsun paracateny J& e o) can S rlined 15 ¢ 100 Fibguid DOt a i FOamidle & apoied 1
rrosared SAR valses. Al frequencon abowe 3 (kHr, I walicity of it panemelens (0 and =) s resiicied B0 £ 5%, The wrosrtainty iy e RSS of
!‘Iﬁn-rF L Ty b kst g bnaue cararmarie

e Seberared durng Calbraton. SPE D weitactn T i MU Saason du o B boundany sflec sfler comperesrion B
Blwitys Wi e 2 1% o ireguencies. below 3 Gl and Below 1 7% for recueteses botveit 20 GHE @ ey disiancs S thae bail ihe probe tip
Aol e e b Ay

Catificatn Mo EX3.TEM_Jul1 Page 5ol 17
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EX3ONE- BNCTHM July 25, M8

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determinad in Bedy Tissue Simulating Media

o | pormimvy’ | gsim’ | Convex | comey | consrz | mipha® ﬁ ied
150 819 080 1238 | o133 | 13w | ooo | 100 | s133%
300 58,2 0% 1235 | 1298 | w238 | oo | 120 | s133%
450 .7 054 1787 | 1187 | a7 | 008 | 130 | £133%
750 55,5 0.98 023 | w023 | wes | o42 | ose | s120%
835 552 L el | 1004 | 1004 | 047 | 080 | 2120%

900 550 L 980 1 PR0 | 980 1049 1 0N La0%
1450 540 1,30 B5e | mse | ssp | o3s | om0 | sez0%

L1819 22 iR Big LR | o ol o Lil0x

900 | 82 7] Ioe | TG ) TG 10 L oW |iuo%
2100 542 1.62 7e3 | 7es | 7es | o | oss | sizo%w
2300 528 151 7E8 | 7ee | 7eR | o34 | om0 | s1z0%

| 2450 527 195 TE8 | 768 | 78 | 033 | 090 | #120%

| 2800 525 2.9 res | 70 | 7ep | 023 | 000 | s120% |

2000 1P 1 an By L&y 1 G 104 | 130 1liniy
3700 51.0 3.55 613 | 813 | 613 | o040 | 130 | #131%

% m“‘ﬂ'ﬂt 150 MHE oty appben for DAKY wil 4 pr highes (eee Page J), el 8§ b restvicied o = 50 MHE T
Cord uncoriarsy al calibrabos iregquency ars e unosrainty for s indcaied Frogussoy band Foeuaney vality

hﬁ-’n“ﬁ:ﬂli 'D.ﬁ.ﬂ.ﬂﬂmll'llhl'm sespmants of 30 G, NI FRD s 230 M respacibooly' Valiy of Cofe i o
’--'h'hl-ill'll' an] Corret aagessed o 1) N 5 B- 19 MS4r. Ao B GHE Pogesstoy valedly Can b st i 1+ 190 Mz

Al Beguetiies ek 3 GHE, th vildity of it it (o and o con be nplansd 1o 1 10% @ bgusd compomaabion formuls B appled 12
mieatuned SAR valoes. A Prequancess abov 3 GHz, T vty of SEscs paramiohies (& 00 o] & eeibiacie 55 5 55 The unoartanty & e FESS of
e CorwF wnceriminty bor indhosted taget s poramren.

Alshaiapth s Gete=eed Suve] CREDAabon. SPEAD wiThats 1% S il dradton dus b e Sourdary sfect sfer
illll'lli::lﬂt1“HmmlmﬂﬁiﬂhmmﬂmiwmmMHhﬂm&
et [P Benretiny

Cartificato Moo EXC-TS5M_Jul18 Page 6ol 17
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EXS0Y- EMTE2SE

Report ID: P17694/17695/18260/18261-EME-00001

July 28, 2019
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
1_:1‘% ; S
3 AR AW, N IR -
F |
. ' | F—— — __ ............. | ............ - .....
% qz_h" ............ N eeder—— —_— :
E' 1.1 .-H-"' b i
EH} ........ ___-__-_ S e — - ___.
08 i
g B s ——r e -
]
or -
Al - =
un& | A [ |  m |- .“iu_l Ll _|1h1 1 m i1 Iﬁnl il lxr:ml.

Uncertainty of Frequency Response of E-feld: £ 6.3% (k=2)

Cartificate Moo EX3-T5EM_ il Page Tol 17
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ENIDVE- B8 T534 Juby I5, 219

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22
L - - ‘.r ] : 2 =
s k-: :l;‘ T ;l | .' N AT -}.l:'l r
II. :
L A & a
] (5] -] e 141
™ "
(] [ (3 - L] L3
Ta X i I T X i -
01"_—"'—| ................ i . 1 Ir\. .........
lE P WWW
P LIV SN e | -
L1 % i Lm 1 _H!ul L i L-I.’Eh. bk .,h 1£a|___
el [ ] [ 3
e e el i
Uncertainty of Axial lsotropy Assessment: £ 0.8% (k=2
Cortifcate My EX3-T534 Jul1d FPage 8ol 17
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EXA0V— BN TR Judy 25, 2000
Dynamic Range f(SARpcad)
(TEM cell , fo= 1900 MHz)
==
g Ao
§ 10 s
i =
104
2
g --t
73 e
l
Lol
Uncertainty of Linearity Assessment: £ 0.8% (ka2
Corficatn No: EX3-TEM_ 19 Page B of 17
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Calibration Laboratory of f‘“‘\ § Schwsicerischue KalibrisrSionst

Schmid & Partner o © Sarvice wisen désslonnage
neering AG B rviriy SVIEer0 o Taraers

m“mmm S/ S gwins Callbrution Sarvice

Beccmcitied Ery T S ALCPESIGIN Serece [SAK) Accredastion No.: SCS 0108

The Swins Accreditation Service i oaa of the sgnatorniss ko ths EA
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Glossary:

TSL bissue simulaling Bgukd

MORM,¥.Z sermitivity i Ires Space

CoenF sermilivity i TSL | NORM:x .z

DCP diadi COMprassion point

CF crasl facior (1/duty_cycle) of e RF sigral

A B C. D0 modulation dependent Ensarization parameiers

Polarzation g @ rotation around probe axis

Polarzation & 5 redpbicn: pround an axis that s in e plars nomal 10 prods B (a1 maasurgsmant cantor),

e, &= 0 s noimeal 10 probe s
Connacior Angls infarmation used in DASY system to align probe senscr X 10 the mbol codidaate syabem

Calibration is Performed According to the Following Standards:

a) (EEE Sid 1528-2013, "IEEE Recommended Practics for Determining the Pask Spatial-Seeraged Spocific
Absorption Fate (SAR) in the Human Head from Wireless Commurications Devices: Maasuramant
Techniques™, Jung 2013

b IEC 622091, ", "Maasuremant procedure for the assesament of Specific Abscrplion Rate (SAR) from hand-
hestd and body-mounted devices used nexd io the sar (frequency rangs of 300 MHz to & GHz", July 2018

£} IEC BZ209-2, "Procoedurs 1o delenmming the Specific Absorption Rate [SAR) for winsless communicafion devices
used in close procdmity 1o the hisman body (inequancy mnge of 30 MHe to & GHz)®, Masch 2010

) KDBE SR “BAR Measunement Reguiremants for 100 MHz 1o & GHz®

Methods Applied and Interpretation of Parameters:

5 w;-mhs.wmu-nusmmmﬁmraimwmaww.
HORNMy 2 8fe cnly inbermediate values, e, the unceriaintss of NORMY.Z doas not affect the E”-feld
uncartainly inskie TSL (see below Comv).

s NORMTx .z = NORMy, T * irequancy_msponse (ses Frequency Responss Chan). This nearzation s
implesnerded in DASY4 sofware varsions laler than 4.3, The uncertainty of s Trequency esponse B incluked
in the staded uncenainty of ComF,

¢ DCPry.z DCP are ruménical lineanization paramaters. Bssessed based on the data of power sweep with O
signal {no uncertainty requined]. DCP dors nol depend on frequency nor masdia,

s PAR PAR ia the Peai o Aorerage Ratio thal is nol calbraded bul detanmined based on the sagnal
chasractiarstics

. .q.,,,,;,-m,:;m,r;-m.:m;mamﬂnmmhnmmmmNm
the data of power Sweap for specific modulation signal. The parametens. do nol depand on fngusncy nor
mada. VR | the masdmum calbralion range axprassed in RMS wollngs Bcross the diode.

s ComvF and Boundary Efiect Parameters: Assessed in flat phantom using E-field (or Temparatune Trandder
Srandard for T £ 500 MHz) and inside waveguide using aralytical ekl disiributions based on Do
maasurements for § > B00 MHEz. The same sebups are wed for sssessment of tha parmmeters appled for
bpunciary compensation {aipha, deptin) of which iypical unceriainty values are ghen. Thess panemetors ans
used in DASYY softwans 1 impeows proba accuracy close bo the boundary. The ssnsitivity in TSL cofmesponds
b NORMY,y, 2 * Comd whaneby the uncertainty cormesponds o that ghven for Coavie. A Inegquancy dapendent
ComvF 8 used in DASY version 4.4 and higher which allows axtending e walidity feom & 50 MHZ 2 £ 100
MHE

« Sphevical isotmpy (A0 deviaiion from isafropy): in o feld of low grodients realized wsing @ fat phanbom
exposed by a palch sniening.

»  Sansor Offset The sensor olfssl cofresponds to the offsst of virtusl measurement conmter from tha probs tip
{on probe axis), Mo olerancs reguired.

»  Connector Angle: The angie i assessed using the information gairesd by delermineng the NORMY (no
uncariginky reguind).

Cerificate Mo! EX3-T308_Jan1d Pago 2 of 15
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EXI0NM — ENT3E Jdanuary X 2000
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Basle Calibration Parameters

Bensor X Bensor T Sensor I iine (k=)
IHoam i 046 046 0.57 & 101 %
[ T 578 K]

Calibration Results for Modulation

"D | Cossmunication System Mame A B c o Wi WMax U™
4B dBy v 48 my dav, (k)
0 =] %|_ o0 [T 16 | 000 | 1HE | v27% (247 %
¥ 0.0 og 1.0 1124
¥ [T} [T 10 1277

Hm:mm:mmbmmm

The nceraintly of measurement is stated as the standard uncertainty of measurement
hm‘lﬁdu h:'b:ﬁ'h:! which for a normal distribution comesponds to a coverage

probability of uppmﬂmla:f

& Tingg ity of Mo 07T do rof affect B E™ ekl ohoaiansy dale TEL (18 Pages b e 6]

* hhserial WeaTaton parameler uncerimnty nol requiced.

¥ Uincirtainty B deterTora: inaeg ife ma devaiion from bnssr neigonie sophing reclanguls’ dealribabon nd o exeiied fod T square o e
Hapdct Wl

Cartificale Mor EX3-73564_lanth Page 3of 15
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EXADVE- SN T304 Aneaziry 23, 2010
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364
Sensor Model Parameaters
Other Probe Parameters
Sandor ArTangTenE Triangulsr
Connactor Angle () 1209
| Gurface Detecton Moda b
Ciptical Surface Delection Mooa disablpd
Prooe Creerall Lengh T mm
'mmw 10 mm
Tip Langih & mm
Tip Diamster 25mm
Probe Tip to Sensor X Calbrason Poinl 1 mm
Proe Tip to Sensor T Calbrason Prin 1 mm
Probe Tip o Sensor Z Calibration Point 1enm
Recommended Measiremant Dislancs rom Sutacs 1.4 mm
Cantfcais Mo EXC3-TI54 lanill Papes 4 of 15
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EXID— SN T34 Jansary 23, HiE

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Head Tissue Simulating Media

|y | ey’ ComF X | ComvF¥ | ComFZ | Aipha® T |
150 52.3 0.78 1207 | 4207 | 4297 | 000 | 100 | £133%

| 300 45.3 .87 1206 | 1205 | 1205 | 009 | 120 | £133%

| am0 435 .87 1075 | 1075 | 1075 | 043 | 130 | 133%
750 419 0.89 W42 | 1042 | 1042 | 056 | 080 | £120% |
B35 41.5 _0.80 1023 | 1023 | 025 | 0% | 100 | 2120%
800 415 g7 a.78 o78 | o8 | 031 | 108 | £120%
1810 0.0 1.40 B2 B25 | 825 | 035 | 087 | £120%
1800 40,0 1.40 819 | 819 | 819 | 037 | o0Bs | 2120%
2100 30.8 149 B.AS 8.5 815 | 025 [ 109 | #120%
2450 0.2 180 7.58 7.38 738 | 040 | 085 | s120%
550 389 471 5.08 5.08 508 | 040 [ 180 | £131%
5500 358 4.98 486 | 485 486 | 040 | 180 | £131%
se00 | ass 5.07 458 468 468 | 040 | 180 | s131%
5750 _35.4 5.22 472 412 472 | o040 | 180 | s131%

m abazien 300 MHE oF & 100 MHz onaly BppSes for DASY wl & grd hughas (s Poge T siee § 5 mabrcied lo & 80 M0 The
m; of e CiarwF ety o SlDritin Frisjubiy B0 el noBrUBnty lor e evcated feguency band. Frequency wkaiy
mmm.,mnqnmmmum Bdarkimerd o 30, SR 128, 150 and 230 MM rempecivesly . Yalilily of Cored psesssd ol
u.ﬂti4.i“ﬁ_.ﬂﬁpﬂt“ﬂﬂ‘%‘ﬂ-ﬂﬂmimmﬂmhmhl110-“11

* A1 rocupracion bk 3 GHE, T vty of B5sus paramets (s Bnd o] Gan be relsd 1o 1 10% # lquid comp spplied 10
el BAR vakies A roguercies above 3 G, the wally of Indes pit affiiers jo & o M irircied 1o+ 5% This underiiety | T R5S ol
uwmwmm P T

e e G calbraon . SPEAG sorrardy thal the semoning deviation dus 1o The Boundecy eflec] Sled tompeeaiiion o
m_"-t1'1.ummammm:nmmmﬂhnnmwmuhmw
g from the boondary .
Coriicats Mo: EX3-7384_Jan1 Pigs 5 of 15
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EXI0N- SH T35 Jamery T3, 2010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Body Tissue Simulating Media

Felative Eanductity Depth ™ Uz
_tqMmz)® | Permivity” | (8w}’ | ComFX | ConvFY | ConvPZ |Mlpha” | mm) | {k=2)
150 61.9 .80 1237 | 1237 | 1237 | 000 | 100 | £133%
300 58.2 _Dg2 1M | 1ye | e | oos | 120 | £133% |
450 56,7 .64 1117 1147 117 014 1.30 133 %
750 555 0.0 1024 | 1028 | 1024 | 050 | om3 | 120%
B35 552 0.97 854 .94 094 | 041 | 000 | £120%
800 550 1.08 8.93 893 2.93 035 | 088 | £120%
1818 53.3 1.562 .87 rar .97 044 0.85 £ 140 %
1800 533 1.52 7eo | 7eo | 789 | oes | oss | #120%
2100 53.2 1.62 7.96 7.96 796 | 048 | 080 | £120%
2450 s52.7 1.85 748 748 T44 034 0.4 £ 12.0 %
B350 48.5 5.36 4.47 447 447 045 1,80 £131 %
BEO0 L85 5.65 407 407 407 0.45% 1,50 131 %
OG0 485 577 188 .85 180 045 .60 #1321 %
150 48.3 5.54 419 415 4149 0.45 100 | £131%

5 ey adswe 300 Mz of 2 100 Wiz only spples for DAY w4 ard hegher [see Page 7, sles § & reaivicied o @ 50 Ml The
ancenainty o T ol e TP axbobr ity 8 CEMONn ey B Tl noierety Bor Pas anchoatnd Yaguancy band. Fraqussncy validity
pdoea 200 MFEr oy i 8O0 39, 40, 50 anad T HE fir ComeF aosaksmants 5t 30, &4 128, 150 ard T30 MH2 reapecively Valididy of ComwF sasssses] al
& iy iy 40 Mty pnd Correl! ausadsid] 68 13 blHE a0 10 MHE. Abtwa 5 GHE iy sy vislily L e wbenced o ¢ 110 Mg
i) Frinquaitaied Desbow 3 OHE Tl viildity of Sasus parsmstey (4 snd o] can by eelaxed bo 5 1% § bgud compangston formuln o apebed o
measred SAR valuss, A oo above 3 0HE, e vty of Il Parafteten (¢ @ o) B o io £ 5% The unceraety B e ASS of
ummwtmmmm—m

o dotesmined during calibrafion, SPELACH ! lhe g deeviation Sus 15 The Boundaty sfen sl compeniilon 5

HIlll.ﬂu.1'|||hmm:hﬂMIﬂhmmHMlhm#mHhmh
dapreabi frian ek Beipfeliny
Corificais Ho: EX3-TMM_Jan19 Pags 6 .of 15
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EX0N = SNETIGE Jawrvry 23, B39

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response (noimalzed)
=

o
-
L
1

(] 2 m— . . - : N A—

asL | Ll "N T (I T TR T (A [N T | i i1 = i
0 -0 1500 2000 2500 300
f [MHz]

rid w7

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certiflcate Mo: EXI-TI0_Jasid Pagn T ol 15
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EXAP- SM T Jnnuany 33, 3010

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM =1800 MHz R22

a +
Ch T T TR T
o | *

ik

Uncertainty of Axial isotropy Assessmant: & 0L5% [k=F)

Cerpficale Mo, EX3-T304_Jan1d Page 8o 15
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EXIIN = 5M T34 Apnuary I3, 2008

Dynamic Range f(SARead)

(TEM coll , f.ou= 1900 MHz}

Ingeat Sigreal fu]

h I
u |
gt i
= il | e
El =
o . =
“IH 108
SAR |miitcmd]
Uneertainty of Linearity Asssssment: £ 0.6% (k=2
Cortifcate Mo: EDC-T384_JaniD Pags 3 of 15
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EX0V4- ST Januany I3 3005

Conversion Factor Assessment

= B35 MHE WGLE RS (H_comF) 1= 1000 MHZ WELS REX (H_comF)

LELT S

] ] ==
L 81 10
mrarr e =Ly

Deviation from Isotropy in Liquid
Error (¢, 5), f = 900 MHz

10 <08 -05 04 <02 00 ©OGZ 0G4 OS5 08 1Q
Uncertainty of Spharical lsotropy Assessmant: £ 1.6 (k=2)

Cartificaln No! EX3-T364_Jan1d Page 100l 15
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EXEOV= S T254 January I3, Mg
Appendix: Modulation Calibration Parameters
i [ Communication System Hams A B 3 o VR Une® |
- a8 ] [i1:] m {k=2}
[] [=0] 3 [T iy 1] 00 1146 42T %
¥ | oo ) 1.0 ]
Z| oo 0.0 1.0 127.7
10ET- | GEM-FDD (TOMA, GMER) X[ wn Baa 120 | 098 | .8 Ha% |
¥ | vn1 654 132 BA.7
z| am 7 | 134 08D
mﬂ GPFES-FO0 | T0MA, GAESH, THG) x| L8 | &4 | 123 | 947 | ©15 o
¥ 183 BS 8 133 &7
I— | 238 BES | 133 149
10024- | GPRS-FOD [TOMA, GNSH, THO-T) X[ 1h [E; 100 | 658 | 1471 2%
| DAC
Y | ap8 | @8 | vha 1278
Fi 1‘.3_5'_ aad 140 1310
;Em- EDGEFOD R EEE 724 | =7 | wE | iE | #=Z® |
¥ | 43 | ea1 | X8 i
| Z| 884 | 783 | 78 (15
100EE- | EDGE-FDO (TOMA, BPSK, TH 0-1) x| =13 T43 | 248 | 955 | WOT | 9% |
¥ | 443 | 714 | 738 00,8
I 838 748 | 251 128.7
'E!EHL GPRS-FOD [ThAA, 012§ x| 1. 24 [T 480 | ta0.% £ %
Y | o858 | woo | e 130.1
Z| M4 | m7 | 722 Tz
.Em GPFCG-FDD (TOMA, GMSK, THO-1-2-3) | X | 5430 gy | 204 | 355 | 167 Ha%
Y | o7 &8 1 08 1482
| aam a7 710 1310
TS | EDGE-FOD [ TONA, BPSH, TH0-1-3) % | a4z T2B | 232 | T8 | BT Hin
| DAC i
¥ | am gan_| a1 [FF]
Z | sar 7R 6.0 LELT]
-émm COMAZO00 (LT T, R 1) x| 4mn2 BET | 181 | 457 | 1257 0%
¥ | aad | es3 | s 12
[ | Z | asa 674 | 194 T40.
0056 | UMITE-TED (TO-GLORA, 178 Sopa) | 417 e | zis | 101 | 87 A% |
| CAs it
Y| s 23 [T
AT Tia | 248 0.7
éﬁm EDGE-FOD (TOMA, 23 | x| aFr 753 g | 052 | 1164 A% |
¥ | 403 TIE | 221 47
Z| =32 e | 244 | | 133
Ei- CONAI000 {(1xFITT, 3 X 4.00 BE.B 1] sy 1302 5%
¥ | am | ss2 | 180 1187
T | 4m 8T8 | 184 1381
Certficate Ho: EX3-T364_Jan13 Page 110l 15
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10080- | GPFRES-FDD (TOMA, GRISK. THO4) x| 158 BB | te2 | GBG | 1449 | 0%
- ¥ | 188 | ea3 | 128 764
| 287 Ti7_| s 1311
E EDGE-FDD [TOMA, BPSK, TH 0-4) x| &m T4 258 | 055 | 1390 21 % |
¥ | 4 | 716 | 34 W7
Z | 550 Tes | 263 1268
10917- | IEEE BO2,11r (HT Mimed, 13.5 Mbps, X | o908 682 | 210 | BOT | 1248 | 22w |
CAC BPSE)
¥ | o2 | er4 | oos EE]
Z| ww | ez | 218 == 1430
10166 | IEEE BOz.10n (HT Mised, B.5 Mbgs, x| a6 20 .0 o | 1188 5%
| CAC BPEK] -
¥ | o2 | er1 | 204 1144
Z| am B0 | 218 1578
:DED- COMAZD00, G, G055, Ful Fale | A BTH B3 | 3 FaT ] T %
¥ | 4oz | es7 | wa 205 |
z| ase | eas | ws 56
T—mﬂh M| are | 618 | 183 | 348 | fzod maw |
¥ | a7 5.1 7.7 TirA
Z] am | eaz [ ves | | 7953
_M!ﬁ: DA, LY, S0, Full s x| ar ara thd | 238 | 1203 5% |
¥ | 338 | &s3 | 78 11T
Z | ass | 683 | s —_ | 55
Eﬂ CORACO00, FILD, S0, Full Fae X | 388 | 680 | 164 | 300 | 1203 | 5%
w EE _E." 178 MG
Z | 48 | ean | 164 1358
'li;ﬁ:'_ . i x| 82 660 | Za4 | V48 | 14D A%
¥ | 458 25 | 24 3.0
Z| Br0 | eai | 48 K]
Tmmm N | 520 04 1oE | 306 | 154 HE%
v 1 ase | ey | aa 233
Z | sae fas | 1as S
1008 CORMAZ000 | 1EV-DO. Fidsr, A) x 538 T8 ol ] 3 1249 0T %
AR 2
Y| 442 | e73 | s E3E]
Z | sox | ews | ee [
106 | COMAZO0], LY, 002, BCHD, Full x| &m0 | 7m0 | 208 | 5 | =08 | @I%
_AAR i ] _
Y| 585 | eve | s 532
z| g8 | me [ w7 k] - =
115 | IEEE BOZ.110 Wil 2.4 GHE (D555, 1 X | 244 | 728 | 210 | 154 | 1264 0.5 %
| hAn | Mg GOpc duby oycls)
¥ | 2% | ergs | 18 [EEE
e S z| 3 | m3 | =2 [EE] —
10416 | IEEE BOZ 11g Wi 2.4 GHz [EFRP- % | om0 | emn | 2z | B | 103 | #0%
L AAA | CWFDHL, 8 Mbpa, SSpo duly cyole)
¥ | 93 | &rz | s T4
Z | toce | a0 | 27 (1]

Corificate Mo: EX-F104_Anid Fage 12 ol 15
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3 &3 120.5 E%N

EXBO - SN
TaE4 Janusry 23, 2019
1417~ | IEEE BOZ 11am Wi 5 GHz [OFONLE X1 870 X 22 | B3 | B3 | &
¥ | 84 &3 | ma (L[N
Z | wos | sea | gy 1374
10418~ | IEEE BOZ11g WiF) 2.8 OFr (D555 X | osa ; 1
HAA CFDIM, & Mbps, Bpc duty eyce, Long AR oo Tl | soned [
preamEsia)
T 830 &r2 05 1104
AT B8 | 28 1362
138 | COMAZID (TREV-DO, Rev, B, 2 X[ rm 674 | twaa | 683 | wES HI% |
Cantiers)
.69 60 | 194 3
B11 E42 | 0a 1345
1 811 14
m‘iﬁ MO0 11 Fiav. B, 3 1o | ead | 27 | &8 | 1207 TN
048 | 648 | 714 1294
1007 | &F8 | 209 0.6
5
W_m (EEEE 802110 WiFI 2.4 GiHz (0553, 2 a5 Tad | 213 | 188 | 1=8 HES
288 | san | w85 Frin
341 Tad | o208 [
';mﬁia- mﬂ_ﬁmhﬁ! 68 [T A [ T2 ] 118.9 #19%
E7.3 |
.1
[T¥]

0835 | IEEE BOZ11ac WiFl (200,
| B duty cycie)

:H:|H-'¢; ES A IS 3 ] R [ :HI.; xih-" | |

AKB
.68 676 | 20a 118
024 [ 219 131
T A — 04 | 218
miﬁ Mﬂﬂmﬁ 1000 23 24 | 842 | 137 e %
Fl 875 | 208 6.2
waz | ens | 220 1363
;:3# IEEE 0.1 Va0 WiFi 400z, 041 BAT 314 B.A5 FERE ] TEE Y
| AAE ] e cty cyola) i 2
1008 | &7 | 209 1208
nye | ear | se1 ([T
_‘_:‘;n | TEEE B 1180 WiF] (R0MHE, WCST, 104y | eer [ 28 | 845 | 128 | &I% |
¥ | 008 78 | o8 1212
— S Z | s | ear | 146.0
x| T4 [T FIE] B.4T 1308
EE 8021 1n ETE FEE]
¥ 1026 &8 _H.E 1238
Z | 02 [ err | ma 613
"_mau IEEE BOZ. 100 Wikl (BOMIE, MCET, X[ ey | ser | 208 | 285 | 1308 2I% |
hd 30.38 8] |20 124 5
Z| wa | ers | ms [[IKi
m‘- EEEEE-HBW:AMW x| o 622 | 22 | B25 | 10 | a%
EF M, 6 Mbps, S9pe duty cycle)
¥ S48 ET4 EF_ 1148
10871 IEEE 8Ci2. % 8b WiF1 7.4 GHr : _— : o ﬁ'FI
o TOGSS, 1 x| 388 T3 | 1z | 188 | 155 5%
¥ | 2m B4 | W4 1202
P 28 | 218 [E
mnxmm_,mn Page 13 cof 15
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EX30N4- SN T364 Jenmry 23, 2019
10572 | IEEE BOZ.110 Vil 2.4 (SHz (5%, 2 FREET TA3 na | i8s | 1227 5%
Abh Mbps. Blpo duty cycle)
Y| 28 | oas | ias 1201
e Z )| 360 | TaR | 12 1387
10575 | IEEE BI2.11g . x| am Wz | 213 | B3 | 7a Ho% |
Ay
Y| 8% | &4 | 8 (EEX]
Z| war | ea1 | z=0 1344
10576 | IEEE 802 119 Wikl 2.8 GHE [Doss- | e B2 | 715 | 880 | 1168 | #6%
AMA | OFDIM. B Mbps, BOpc duty cycia}
¥ E ﬂ_'?'.-l E_.‘B 1124
Z | wam | emz | 21 [ETF]
10583~ | IEEE BOZ15am Wikl 5 GHz (RO & x| uar 33 75 | 858 | 11Fa FiEL ]
AAE | Wopes, S0pe duty Sytie) -
¥ | 98 | sra | e [FI]
T s | ez | 2 1343
10584. | IEEE S0 1 Lak Wik & GHE (PO § T g3 | 15 | BEd | 11648 Ha% |
| AAE | Wbps, SOp dety oyl it =
¥ | o84 | &ra | 208 123
F 1047 B3 21 1341
10861 | BEEE 80a.11n (HT Nesed, 20MHZ, x| asa g83 | 25 | 4E3 | 1184 HO%
| AAR R0, B dhity Gycia)
¥ | 688 | erd | 08 REX]
i z [ tom | ez | =21 1380
0502 | IEEE BOZ.10n [HT Wiapd, 20MHZ, X | 1004 | ema | Zur | AIB | 188 | 2%
| AAR L MCS, D00 duty cycla)
v | 983 | era | 24 11348
. z | n4s | eas | 223 (X
V0599 | EEEE B0Z.10n [HT Wiepd, 40MHZ. M| 1087 | eAM | 218 | BIB | 1244 | =2%
| AR | WACS0, Bhee duty cyclo)
L i 1018 &7.8 Fil | 1187
n z | oes | ear | zza XX
T0600- | EGEE BOZ.11n (HT Miend, 40MHZ. % | 1085 | ean | 218 | BEB | 138 2BI%
| AAR | WCSY, e duly oycis)
v | 1024 | ere | :2 1188
Z | vose | esn | I35 ool )
F0807- | BEEE BOZ.1 e Vi1 (20MHz, MCED, x| o [ F] 25 | G4 | 1188 SI%
| AAR L S0pe duly Cyoia)
Y !._I:I LT | E 113.5
Z| wm | ma | z 364
10606~ | ECEE BOZ. 11ac WiFl (20MHZ, MCS1, X | 1013 | e | 207 | BT | 188 | ok
| AAR L S0pe daly cycha]
v| om0 | ers | 1135
z| was | eas | 23 370
10616 | IEEE BOZ. 11ac WFI | X | W5s | eas | 218 | BEz | 1248 | 2%
— v | w3 | e | 213 1188
Z ) e | eas | 234 (] |
108147= EEHJE'F'IIﬂHmmi X .58 BRE Fa - am 248 2%
| S0pa duby cycke)
A ¥ | 02 e | 243 tiag
=] Z| ey | ems | 234 K]
0620~ | IEEE BOZ. 1 1ac Wik | [BOMHL MGG, X | toEm K] 218 | BBE3 | 288 27 %
| AAE | S0pc duly oyde]
¥ | 1030 | 6AD | 211 [FLIE]
Z | 1 | m | zea 1404
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EX3OV4- SH:TH64 Jaeuasry 23, 2019
Fmﬁﬂlﬂmmﬂh K] w0 | ear | 219 | 688 | @3 | 2%
- ¥ | W | sao_| 7ia [FIF]
lﬁ'ﬁ- COMAZOO0 |13 Advanced) i _111';'? ::i T:i 345 :;:T #H.T %
¥ | 351 | e0 | 3 {IEL]
Z| 394 | ean | 188 X

1 .
Whmtﬂqhm mmmwmmm“.wu.n“u“
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Calibration Labaratory of

. g  Schwsizorischar Kaibiieedemt

E : g AG c mmuum
Zemghaussrives 81, B004 Furich, Switrorland 8 Switicd, Cialibradion Sardce
Aerracied try the Swiss Accrediaton Servicn (245 hconesitation Mo, SCS 0108

Tha Swise Accreditation Sarvioe 4 o of the signaiores to the EA
Mulilateral Agredemant for th recognilion of calibration catifoshi
Chiani mm Corficate bo: EX3-T486_Oct19
|EALIHHATIHHGEE'I'IFIERTE —l

——

Ooject EXIDV - SN: 7485

Covitenciony proimdurning ﬁmmmmwmﬂ.mm“ﬁ QA CAL-23.5,

Calibration procedure for dosimetric E-field probes
Caitwation dats: Owciobar 24, 2019

hmmwnmumm_mmhmmgmm
Thralk it ieeserity @fd with Gl robability ive given cn e dndowng pages and e pan S e cortifican

Al calibrations hires been conducied in ha chossd oy sty emvionron] bemperaters (2 ¢ 3]G o oty < T0%

Caltorafion Equipmeni wsed (MATE cilieal b calibration)

Pernary Sandars D i Cav (Corticate ha | [ Schwcuet Cathunson

R B4 JouTe 03-Ape.19 (ho. TOIMGONDRGY) | Ace-20

Powa! sensor NAP.20 S MO [Ape- 19 (e 0 T-000 Ao

Power parmor NAP-ZR1 SM: TS A 18 (o FTEGE) Apr-0
|_Rferacrs 0 dff Aferasion SH- BEITT {20 | SR 1R (R, TR g0

DAE4 SN 0 B0 10 (Mor DARA60_ Ot 1) [ |
Fterorcn Prots ES3VZ 8N 3313 31-Dec.18 o EE3-3013, Dec18] Dlec-¥5

Bmmandary Sredasds o Crwect Diate [in houme) Buhwerlded Chach

Power mader E42 168 Skt G IIaET Ofpr-2 [in Pfwist chack Jun- 1] i Pty ettt Jusn- 300

Ponsr poner FA4EEA SN MY 45E087 D8-Apr- b8 [in house chack Jun-18] 1 ous chacic Jun-20

Powstd Bevvaey’ B 100A, M 0001 80230 | Df-Agr- 18 fin houss check Jun- 18] b e chamcic Jun 20

AF generstor WP BB4BC | M LSMCUGTD [-ALD 30 [ Bk chagic - 10} i Bt el Jus- 30

Matwerk Anshensr FEISAN SN US4 BOBGLTT 3t-bder 14 fn house chack Dt 18} | e Bosse checks Ol-18 ]

Mama Funciee

;n-ﬁw otz Hasweati bty Terressan E

Seppned: Ociober 24, 20110

_Thes casliteglen cortificals whall not b tepenadunied eeted i bl withcu! wrthen approval of the lbonsioey.
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Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 87 of 131



FCC ID: AZ489FT3828/ IC: 109U-89FT3828 Report ID: P17694/17695/18260/18261-EME-00001

Calibration Laboratory of o ..,a...\

E::Erun?j& F'aru:é "'Fo g Sarvice muines dalOMSE
ngineering Sarvinig BRI O ety
Zeughiussiraiss &1, B304 Zorich, Switveriand \ g s

Acsrecied bry Bha Swiss Aocrpdiation Sorvcn [SAS] Accredtation He. SIS 0108
Thee Bwins daaoridathon Sendog b o of e sgaaiirkes b the EA
Hulidsteral Ageewment for the recognition of calibration cortificates

Glossary:

THL bssue sirulaling Bquid

MNOFN Y2 serdiiity in nbe space

CornF aarailivity = TEL F NORMxy2

DR dochy COMpREsson point

CF crest fachor { Uiduty_cycla) of the RF signal

A8 G D modulaicn depanden Enaarizalion parameters

Polirization @ @ rotation amund probe axis

Polasizabon & & rotation around an axis (hai B the plane normal 1o probe axis (sl measurement conter),
L, 8 =0 i rdwrnad fo probe axis

Mﬁrﬂ! information ued in DASY system o align probe sensor X 10 the mbol codinale syslem

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1538-2013, "IEEE Recommendad Practice for Detemining the Peak Spatial-Averaged Spacic
Absception Rate (SAR) in tha Human Head from Wireless Commaunications Devioss: Measuramean
Tachnigues™, June 2013

b IEC 8EMG-1, . "Moasuramant precoduns Tof the sssessment of Specific Absorption Fate [SAR) fram hand-
held and body-mounisd devices: ussd noed 1o th e (Inequency rangs of 300 MHZ 1o 8 GHz)", July 2008

g} |EC 6F205-2, *Procedurn o delerming the Specific Absomplion Fate {SAR) for wirsless communication dovices
used in chosd proximity 1o the human body {frequercy mngs of 30 MHz 1o 6 GHz)", March 2010

d) KDE BE5684, “BAR Measuremen! Requiemaonts for 100 MHz o § GHz™

Hltl'mll Applied and Interpretation of Parameters:
m;:mfﬂEmmuml-DﬂstWhnWhimuhrm#wm]
HORMxLy.z are only infermediale values, Le., B uncertanss of NORMY.r does not affect tha Bl
unceriinty inside TSL (seo belaw ComF),

L m.ﬂx.}'.nm“ Iraquancy_responss (ses Frequency Resporse Char). This linearization s
implemraniod in DASYS softeans vemaions laber than 4.2, The uncerainty of the frequency response & included
in the stated uncertningy of ConmeF.

«  [WOFx pr DCP are numanical inearization parsmeders masessed based on the dota of power sweep with CW
sigral {md uncariainty requined). DCP doss nol depand on frequency nor msdia.

= PAR: PAR & the Peak io Aversge Ratio thal is not calibrabed but debemined basad on the signal
chanschenslics

s Axyg Bryr Cryr Duyr VRez A, B C. D awe numerical insarization paremeders assessed based on
ther diaie: of power sweap lor specie modulation signal. The paramsiers do not dapend on reguency nor
miedin. Vi is the madmum calibration mnge expressed in FMS voltage scross the dode.

e o and Boundary Efisct Paramelevs: Assessed in flat phaniomn using E-feéd {or Temperatune Transler
Standard for § < 500 MHz) and insido wansefuics isng analytical Beld distibuSions based on povar
msasurements for § > B30 MHz. The same sehups o used b sssessment of Bha paremelins apphed for
beoundary compensation (alpha, depth) of which fypenl uncotainiy values e givan. Thisse paramelers ang
mﬂnMSﬂMhﬂhmmFﬂHmnﬂdmhhmTthT&mm
3 NORM .z ™ CornF wharsby the uncatainly comespands to that ghven for Come, A
w;mmmmummmmmmmmm:m“hum

= Spharcal mofropy (30 dewabion frm sofropy): in a field of low grodients realized wing 5 sl phantom
axpoded by @ patch anbenna.

= Sengor Ofsel The sensor offset comesponds to the cffssd of vifiual messunemeni cener from the probe tip
(i probs axis]. Mo lolerance required.

= Conneciar dngie: Tha angle is nssessed 1sing the niofmalicn gained by determining the MO (no
uncerininty requined),

Carthoote Mo: EX3-T486_Oot19 Paga 3 of T4
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EX300M — SN TS0 Ccober 24, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

Basic Calibration Parameters
— Soraoe K Sensor ¥ Baraor £ [Ty =
Horm ' [ 047 [T =101 %
OGP {minl-"ﬁ 1058 FEF] B4
Calibration Results for Modulation Res s
[1]]e] Commanication Sysiem Nama A B c ) vR Max [T
| dm | dB g8 | mv | dew. | fk=z)
[] (5 x| oo 00 10 | 000 | 1377 | sAA% | 447 %
T v | oo [T il | 152.0
_ ___ z] oo [ 615
For gatails on LID pacamobers sl Appendis

The unceriainly of measurement is stated &s the standard uncerlainly of measuremeant
ki by the coverage faclor k=2, which for a normal distribution comresponds lo a coverage

probability of approximately 95%.

:mmdmnwannmnl’-mmwmmmmsmn
‘mmmmmm
w-mmmhmmmmmmw and o Tha BoLwE O e

Cortificatie No: EXJ-T406_0ct19 Pape 3ol 14
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EX3Dva- GMTebE Ociober 24, 3019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

Other Probe Paramaters
Sensor Arangement Trargular
Cannecior Angh [7) 104
WMetharecl Burtase Delechon Mobde T prabled |
Oiptacal Surtecs Delncion Modir dizabled
Prote Crvbrall Langin 337 mm
Frobe Body Diameier 10 mm |
Tip Length & mm
Tip Diametes 2.5 mm
Probe Tip ko Sorsor 2 Calioraton Pont Tenm
‘Probe Tip o Sensor ¥ Callbration Poant — imm|
Probe Tip i Sensor £ Calbrason Point Tmm
Recommendad Measumemen] Distants fom Surface 1.4 mm
Cartificeds Moo EXO-T4868_Octih Page 4 of 14
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EX3Da- SMTabE Cichober 24, HAB

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

Calibration Parameter Determined in Head Tissue Simulating Media

Relalive _ | Gorductivity Dapth " =3
| t{MHD)® | Permistivity” | (Sm]' | ComvFX | ComFY | Com# 2 | Alphe® | (mm) fhed)
150 52.3 OFs | 1349 | 1349 | 1349 [ 000 | 100 | #133% |
300 453 087 1220 | 1230 | 1230 | 007 | 130 | #133%
450 435 087 140 | 140 | 1140 | 010 | 130 | $133%
750 98 1) 1068 | 9068 | 068 | o34 | 108 | z120%
B35 415 080 1046 | 1046 | 048 | 045 | 088 | :i30%
| 500 415 0.97 1031 | 1031 | oA | 400 | £120%
1810 400 1.40 B.50 B.50 8.50 D31 | 087 | £120%
15500 40.0 1,40 B.46 B.46 848 D34 | 087 | £120%
2100 1] 1,44 B30 B.36 8.35 D34 | 08T | £120%
2450 0.2 1.80 7.59 7.50 7.59 03 | 080 | :120%
5350 358 4.1 .60 560 .60 D40 180 | £131%
| Baad 56 4,56 507 507 5.07 0AD 180 | £131%
5600 355 £.07 4,85 485 4.85 040 | 180 | £131%
| 5750 354 622 502 508 5.02 040 | 180 | £131%
* Fracumncy atcrvw 300 ltes of | BO0 M onfy apples: lor DASY sl d and higher (sen Page Z), slee I & resiacied 10 ¢ 50 MH: The
ucirtinly o e HSS of e o uncediainty o calbraton neguency and the unoeriainty for e indeated Lt

bulcrer 300 iz bn g 0. 3, 80, 30 ond TO Mz ko Corrd pesesaments o 30, 82, 128, 150 ad 730 MH: respecivaly. Walkiity of P
€ Mrtr b 40 M. and Corme assomsed ot 13 MMz i 819 MMz Above 5 0Hz treguency walidlly cor b axtended 55 ¢ 110 Lilr
* Al iraquancies belw 3 OHE, P valdity of taoe paeamatens | and o) can B celasesd o 8 107% I Bgukd compansalion lormals i sppled io
maanred SAF values A frequencies above 3 GHZ. e valdily of et sarematens (o 05 o i restricied 10 @ 5% The uncerinsy i the RSS of
rccﬂmvm-n el T

P Tt B S durie) caktrabon. SPEAD waitart Sl o rerdenn devalar S i S ouncary efec 0007 DM S B
-IHI:I'IHl.:l'-'t1“Hmbﬂ-!ﬂilﬂhﬂ-iﬂhmmumﬂwmmhhlmm“

Carificatn Mo EXCO-7486_ 019 Page 5 of 1
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EXIDVE- BhC TG Cciober 24, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7486

Calibration Parameter Determined in Body Tissue Simulating Media

PRsTa

| #{MHz)© PE w Coen X | Comd ¥ | ConvFZ | Alpha® “fﬂ_ hoz)
150 1.0 080 1304 | 1304 | 1304 | 000 | 100 | $433%
300 58.2 pg2 | 1199 | 1199 | 198 | ooa | 120 | £133%
450 567 084 | 1173 | 1173 | 973 | o008 | 130 | £133%
750 55.5 0.56 1048 | 1049 | 1048 | 025 | 108 | $120%
B35 §5.2 0.97 1028 | t028 | 1028 | 032 | 084 | $120%
| 900 5.0 1,05 1003 | 1003 1003 | 026 | 101 | +120% |
1810 533 152 Bd8 | B.48 B.ag 036 0.7 £120%
1800 £33 152 8.37 a.37 837 038 | 087 | £120%
2100 Ba2 162 8.34 8.34 B34 | 034 | 087 | s120% |
| 2480 527 195 787 T.67 7.7 037 | 090 | s120% |
| _E250 |  4ag 5.36 A7z d7e 472 050 | 190 | +13.1% |
| 5500 485 5,55 428 428 | az 050 | 190 | +131%
| 500 405 577 4.12 4.12 442 | o080 180 | +131% |
5750 48.3 554 4.26 4.26 4.2 050 | 190 | +13.1% |

-]
Fidpumnicy abxrew 300 Wi of w D00 MG onfy applies for DASTY v 4 and Rghts (eee Page 7], sl I i resicted I + 50 &HE. Tea
hﬁiﬂhhﬂmnmmnuwhhmmmF sy
blow 300 Mz i g 10, 25, 40, 50 sod 70 M for CoreF assesarmaents o 30, 84, 138, 150 s 220 MMz respackvely. Yakity of e e o
!llh'.- -y, g CossF assesesd ol 13 MHZ @ 515 kiHr. Aboren S Gy eequency waldy can b extenced 35 £ 110 lHr
Al oy o bedoes 3 CHE, 1 valdity of lnsue pammestery {6 and o) Gen be seld 5 £ 10% I Bouid compenastion formuls s sppbed 15
rasargd] SAH g, Al froquancies aboer 3 GHE, e valdity of o paramestens (& andd o) i resirioied 2 5% The uncertsinty & the R55 of
J GomreF urcesiainey for ingicaled et Lasue parmasians.
e Carreed durife] Calilruen. SPEAD warmants thal P mmaining devio 0us 12 e Diurdary sl oo comomnsalion &
-'ll'.l'lmtﬂ“mm!ﬂﬂﬂh:ﬂhmmuﬂuuqmwhummq

Cartificato Mo EX3-7488 Ot Fage §of 14
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EXIE— S T4ES Oclobor 24, 2019
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R232)
1.5 - - 2
144 | i _l .............
13..F ....... : . :

B

_.

i

e
b

Frequancy responss (normadzed)
p=
|
)
.

ik} :

08

1”'_;___ .......... [P, I S I
s i

Q8- -1 -

n!:l‘|||__|.]|.|.'lll ;;Illll:Jll .'Illlil
L] 500 e 1500 20 1] 000

¢ Mrz)

Uncertainty of Frequancy Responss of E-field: £ 6.3% (k=32)

Report ID: P17694/17695/18260/18261-EME-00001
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EXE0A— SN T Ooiober 24, 2019
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM =1800 MHz R22
] L'
[+ w L a
& . - -
] > . .. "
TR S i I iz f 1
e rln'\: - s F I.-‘i-' : -r
] e e ".|..‘ ad nll _u --..1 5, W4 lJI (1]
T B m e F | ’ " 14
4 4 1 +
: P L]
= 5
o . N L] E | L]
. . : i
L] - [ ] [ ] L] ]
ol A ¥ 2 Tal x ¥ £
i | :
L} Rl E i o ——- A — I

Ertes J4E]

Cotifican Mo EX3-T4B6_ Ocintl
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Dynamic Range f(SAR}qaa)
(TEM cell , fo= 1900 MHz)

Erree [dB]
£=1

Certficatn Ko EX3-T486_Oct19 Page Bof 14
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EXI0ON'4- SM.T288 Coaober 24, 2010

Conversion Factor Assessment

= B35 MHz. WOLS R (H_comF) = 1900 MHZ WGLS RE2 (H_comF)

" = o
§ i
LT X
i i"
L} :. rI:-I -] LE - -l_ ..... 5 it - i
Deviation from Isotropy in Liquid
Error (4§, 8}, f= 3900 MHz
A0 B8 O8 -H4 02 00 02 04 08 08 10
Uncertainty of Spherical lsatropy Asssssment: £ 2.85% (k=2
Carifcate Mo FX3-T486_0ctiD Page 0 of 14 =
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XAV SH:T4R8 Ociobar 34, 219
Appendix: Madulation Calibration Parameters
[ Hama A B & o | wR Max
g8 | dEviuv dB | omy | dew | fked)
] =1 x| 00 an 1.0 | 000 | 1377 | &I % | 247 % |
¥ [+1] oo 1.0 1520
e Fi an oo 10 T
Lﬂ" CESM-FOD [TOMA. GMER) 5 1547 1000 Mz [ 93 [ B | 235% (47 %
¥ Wit | sod .0 [CFi
Z | 4 0.8 208 [E]
amﬁ'ﬁ: GPRE-FOD [TOALS, x 1,68 a5 128 | BET | ST | sNTR | 247 |
¥ | ad T | =7 L]
o e = Z | weg w5 | =3 83,5
nuﬁp mﬂ (TOMA, GMSR, THO- | x | 058 07 B4 | G55 | 1258 | 230% | 247 % |
¥ | #.05 g8 | za1 1228
— | £ | za8 741 LEA Hr.2
Im_?!- EDGEFDO [TOMA, BPSI, THO | % | 847 BB3 | 343 | 1462 | BE8 | =1.0% |EAT %
| DAL
¥ [ 548 T FEF] T
I | Bas e 374 20
Eacﬁ Eﬁ“ (TOMA BPSF_THD- | x | boa TR | 280 | 058 | 1IBBE | 210% | kAT R |
¥ | am 58| e [T
Z -!i.ﬂ a1 &ar 14141
::mﬁ- ‘Wmmﬁi— X | a7 Wy | 2z | 4 TAZId | t30% | RdT R
¥ | Zo0e Wy | 24 20,1
e — z 1202 9.2 4.7 1424
i | GPRS-FOD [TDM, GMSR. THE- | % | 503 MEERECE 7 x|
o 529 a0, 279 |24
¥ | 150 .2 Frl] [TE]
z .3 4 %3 1203
W_Emm {TOMA BPEI, THE | X | 47 AT | 384 | 796 | 1178 | 222% | 24T %]
¥ | 843 | B22 | 48 iy
________ 1z 1 wia [ T 1554
10030 | COMAZO00 (1T T, RG1) x| &7 THD | 247 | 457 | WBT | iAK | t4T %
¥ 450 | g8 211 1981
Z [ s Tt | 27 | 1262
;l‘l;:ﬂ-— UMTS- TOD TS0, 128 x 487 785 WO | 1101 | TT8 | 220K | 24T % |
¥ | 3oe 70| a0 .
L Z [ aBs my | 7 | w2
;lE:ian Eummnmmﬁu- x E.BH 873 .7 652 | 1M | 4T % [ 247w
¥ | 5 B2 79 LA
z | 4p TR 0.7 1181
TO0ET- | COMAIGON (L TT, RC) | B THT | 203 | 367 | AT | S1A® | EATE |
Y| 466 | m7 | z2a 1158
F 578 67 248 [FET]
éﬁu‘ gﬂnammm.:- X | 1543 T 44 | BDD | 1254 | 13B% | a7 % |
¥ | imig we | e Fik]
z| mez w2 | s 1478
Coriticate No: EX3-7488_0Oc19 Page 11 of 14
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EXA0VA- EHT48E Delekar 24, 20140
% Eﬂﬁmﬂmmiﬁﬁ- b3 e |z w2 aEs TET | 227 % | 4.7 & |

x| 5= | 7 | a7 w2

Z| &z g9 | 357 5
10117 | IEEE BO2.11n [HT Mixad, 13.5 X | am [T ] ME | BOT | 10T | 200 % | AT R |
| CAC | Migs, BEFEH)

¥ | oAz | eax | 7 [ELE])

Z| 1024 | #er | @z {ELE]
10196- | IEEE BOZ 18n (HT Mizad E5 x| 1047 i 23 | BAD | 1840 | 2TAR | t4T R |
CAL g, BFEE)

¥ | an | ey | 72 LFE]

Tl oo a3 | Z2B 122.1
'ﬁ-_gmmﬂ.mm K| 12 | 946 | 323 | 391 | 1283 | 10 % | 4T E |

Y| 7s7 | @B | 8 178

£ 7.8 KLY .7 1281
HOTE- | COMAZUOD, ARG, BOSS5, Full X | 1180 92 | MA | 248 | Wik | 210% | LAT R |
AAL Raln

¥ | ided Be3 | 341 1153

Z 1308 ar, p ] 1235
Caid- | COMAZOM, LS, S00E, Full X | 1. D98 | 348 | 330 | 14356 | 210% | EAT %
Al Rarto et

¥ 123 | a8 | so T8

£ 1337 (] na 123.8
_:g:ﬂ- COMAZU00, s, SO0, Pl Fole | X | 19,78 w1 HA | 550 | M3E | 22% | 24T %

Y| v2mz | waa | ms 1150
WP | COMAZO0. AT TR AT 'E.:

' 1 X K 1249 ] :

Fir e 02 | 664 | 28 CRETELN

Y| 452 [ 634 | zm 50.7

E 539 L8] 4.8 Ta0
OG- | COMADGD (1aEV-00. Rew.0F | X | 1721 WE | 22 | 308 | 1477 | 2iA% |247T% ]
| AAE

¥ 5L 5.8 o] ‘!_ﬂ.!

1355 a3 0 [FiR!

M- | COMAO0 (V00 Fv A) | &% | 1568 ¥4 | 328 | LFF | 1665 | 210% |E4T R
| AAE

¥ | 1510 | %84 | ia Tia

Z| 810 | w3 | 324
10806 | COMAZDN. RCE, 5092, 800, | x | 7.3 876 331 | S22 | 1A | $18% | 24T %
AAE Fuil Flats

il TR BA.0 01 70,1

Z| w02 | M1 2774 1550
0418 | IEEE B02.11b WiFi 2.4 GHE X | rar ol 345 | 154 | 1008 | 2EEW | 247N |
| ARA | 1

y| 881 | woo | =3 1208

Z 2Ty ] A28 130,86
(IGAN7- | IEEE BOZ11am Wil 5 GHE % | 1051 TE0 | 8 | B33 | 1430 | 5iT R | zaT% |
N &

v woor | 7a1 | a0 Tiig

' 102 T o] 1225
908 | IBEE B0 1 1g Wi 2.4 GHz | WaD | 720 | 2B | B4 | 1423 | 21.F% | EAT R |
AAA {DSS5.0FDM, & Mbps, S9pc duty

Dycle, Long peoambule)

¥ | oAz @8 | 728 1103

z| wos | T8 | ma il
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EX30%d= S TEBH Olober 24, 2019
10455, | COMAROOD [1dEV-D0. Re, 1,7 | % | 10,47 TI6 | 257 | B | 1347 | 2iT % | 24T % |
L] cariers]
¥ | aev 25 | 23 [FE]
Z| B0 L T R
10480~ | COMAZDO0 (1XEV-DO. Rev. 8,3 | X | 1167 ThA My | Ba5 | WB] | 217K | 24T R
Ay Caviera) 505
T ‘FE 123 M0 1ra
| Z | 1oa T2 d 739 wara
Ea- BOZ. 118 WiFi 2.8 OHs % FET] 1) ME | 158 | WAT | fXZR | 24T % |
(D555, 7 Mgy, (o duty cycle) - i —
Y| 817 | w7 | %0 K
g Z| w3z | s | 328 1514
‘j&@- IEEE 502 11ac Wi [SOMHL M| 000 | F21 | 240 | B3 | 1454 | £10 % | 24T %
AR | MCED BOpc duty cyclal
¥ 10,28 o4 b B | 113.0
Z] wx | ma | 733 K]
lﬁ-l- EE 20G 1 1ac Wi [40MHE, X .8 FA K] 234 845 038 | sy 4T
[ ¥ | s 0o | 729 VI8
| z 1684 T1.1 24 130.0
T | TEEE B0 Tac WAFI (BOMFE, REET Tod | 22m | BAT | 1084 | HIAR | 24TE |
| AME | MCSD, S8pe duby oychs) i
Y| tom | ees | =7 [FFE]
Z | 1: T14_| 238 1358
lfh IEEE 21 x| @48 W00 | Mg | 159 | 1478 | 21.0% | 24T R |
| Mitgs, Bipc duty oya)
Y| w020 | s | m:s TI66
=== z | 8@ 7 | a1 | ]
E& TEEE B0 11h Wikl 2.4 GHz x| e 0 | M3 | 198 | Wi3 | 210% | 24T R
Meps, Sps duty cpria)
¥ | asa 9G8 | 333 1168
Z| o BEE | 131 = 1281
HO57S- | IEEE Q02119 Wil 2.4 x| W TiE | M3 | B 0T | £1.7 % | AT |
AR (CISSE-OFOM, B Mbgs, Sna duty
Y] ioaz | mz | zs 6.0
i = | Z 1 1o Tom | 21e —_| a3
LT- BO2.11 X 1055 T8 FTE] [E5] W07 | sd% | 2
¥ | ieon w7 _| =0 T4
N Z| 1w ™A | z8 1194
ﬂh IEEE BC 790 (HT Mnd, 20MME, | & | ADB1 T 24.0 M4 | si4% |24 % |
_ | BAC3D, DOpe chily cpia)
¥ | 1004 a4 | 227 08
| £ | 90.81 T | M5 Han
E 100 (HT Mead, 4DMHE | X | 0.0 .7 234 | B | WES | $14% | 24T % |
LAAD | MCS0, S0pe duly cycia] ]
¥ 1'9_.H] [ F.] 2348 1185
= Z| wes | 1o 238 iFo 1]
10607~ | TEIE 21 1ag WiF (20MHE, X| Wrz | 720 | 243 | B8 | WLt | iR |zaT%
AAE | MCS0, Bipo didy cycle)
Y 10003 a4 R E 1402
. Z| was | e | za7 1210
0G16- | IEEE B0 1100 WiFi (ADMHE x| s T | 22k | BE: | 1000 | tiA% | 247 %
| AAg oot
¥ | ioB6E [ 28 L)
Z| o [ na | ;7 1208
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EXIOV- SN:TdE8 October 24, 2019
Lﬂﬁ TEEE B0Z110C Wi (S0MHZ, X | t0.68 T0.2 220 | D03 | 1068 | 21A% | 24T ®
| WC50, BOpe duty cyche) L
¥ | 678 9.6 z2.y 138
riLE & 1141 Fid Ay 124 |

hﬂ:ﬂ- COMACO00 | 1x Advansced) x| 1274 000 | w1 AL | WAZ | 210% | 247

¥ | a8 BAE | 0 1150

z| 38 | w5 | M0 [FIE]
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Calibration Laboratory of

Schrmid & Partrer Va5 ‘ﬂﬂzﬂﬂﬂ-—n
Engineering AG i S Filtalcmge

nd Sarvizis svicesrs o taratura

Tevpraussiasss 43, 8004 Furich, Swirsrisndg — “--.-1-’; 5 Serten

Mgt By P Swivs Accrediation Senios [BAS) sccraditation No. SCS 0108
The Swiss Acordiation Serdce is ane of the sigeatories 1o he E&

Multitsleral Agrosment ket the rocogrition of calbraton cemificates

cient Motorola Solutions MY Contitcasa o EX3-T511_Oct19

[CALIBRATION CERTIFICATE ]
-— e ——— e

Dbgect EX3DV4 - SM:T7511

Cabbraton gaimduridal am’lﬂ; mMﬂmmmmw.
Calibration procedure for dosimetric E-fiskd probes
Caiesation daie October 24, 2019

Thet easlibwibeon carificain doCuments e Istestity & naboral 1andwrm, whish fakon e pygical iy oF M (ST
The maasureants and thé unceraintes. wih confidence probatlty 596 ghen on T iolowing Doges ded ae gart of B cprificais

Al Gl s hrew b conducied in B ciosed laboistory iy, srronment iempeniure (73 & 370 and Sumidiy < 709

Calitrafion Equipment ssed [MATE oritical ke ealiration)

Nrimary Szancaniy | o Caf D Cinifieatn Mo | St Calwgtion

P mictur NIt 5% 104778 R A1 (N 21TCoMORT] | Apran

Powsr sensce HAP.201 S MOz Eo-Aor-TF [k, 21T-00860) Aprd

Fiowr pansor WAP-£51 ) 3-Age- 19 (o, 217-00850) Apr30
Fieferseca 30 o Mtenastor | SN 6277 (2] Od-Age-1 i, PI7-000) A0

DAE4 S8 680 G701 (o, DAEA-B80_Deni oct20

PRlerencn Prots ESNVE B 343 Jl0ec 18 fho BEL3MD Declly | D1l
| Socondary St = Lcheck Dt [ b = Chack
| Prownt st BAA G S DE41ANT, 06 Ape- 8 (1 s chack Jun T8} | In house chack: Jun20

Powes Serer ES4114 S MYALAOIOET | 08-Apr-B [0 Mouse check 18] | In house cheek Jund0 —
o permor E£41204 SN 000112210 (-Apr- 18 {in bouse chack Jun-18} In houms chadks Jun-30

FIF gerriicn 16 BGABC SM: LS4TI0 | 04:Aug50 (1 enan check Jurr 18) | I e chmck gn 20

Metwor Arayrer EA35EA SN: LSBT $t-bdar-14 {in housse chick Cs- 18 i b chach Ou-19 ]

~ R

el Obiibar 24, FIED

Thed ot co-tiicaty shall oot ba seproduced Sxtig n bl wilhout wellen aopesval of e htorsion
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Calibration Laboratory of 5 Bolussizarisaient Kallbrardisnet

Schmid & Partner g Servics e détalonnage
i ing AG 5 Servizio weizrerg i Gariurs

Feaghsmrraves L), B Ferich, Seitrerland Bwiss Calbraticn Servica

Accrecined by e Swiss Asorooastion Sareios [SAS Sccreditation Mo SCS 0108

The Seiss Accredilafion Service is one of Be signatorios fo the [A

Bultilieral Agresment for tha micognition ol cabhration cerviories

Glossary:

TSL issus simulabing lgud

MORM Y.z sgnsiivity in fren space

ComF sansitivity in TSL/ HORMy.z

DCP dinde cornpression paint

CF erusl Baclor [1iduty_cycle) of e PE signal

ABC D modulstion dependent Eneanzation paramedens

Polarization o @ rcABtion anound probe s

Polanzaton O § notaficn around an axis Tal S in the plane normal to probe axis (2l measurement cantee),

Le. & =0 s normal bo probe axis
Connector Angle information used in DASY system o align probee sersor X i the robol cocedinabe systam

Calibration is Performed According to the Following Standards:

@) [EEE 3id 1628-2013, “IEEE Recommended Praclion for Detesmrining the Poak Spatial-Averaged S pacilic
Abeorplion Rabes [3AR) in the Human Head from Winsless Communications Devices: Measonament
Tachniquos”, Jums 2013

b} IEC B2E0E-1, °, Mossuremenl procodune lor The assessmeont of Speciic Absorption Babs (S0 from hand-
WNWMMMHMHWdeMmhuw.mm;

c) IEC E2HE-2, Proosdure o delerming the Spacific Abscrption Rate (SAR) fof winsless communication dovices
used in close proximity to the human body (Irmquency mnge of 30 MHE o 6 GHz)", March 2010

d} KDB BA5664, “SAR Measurement Reguircments: for 100 MHz io 6 GHz"

Mathods Applied and Interpretation of Parameters:

= MORMe .z Aspessed for E-field polarizaton 8 = O f < 600 Mz in TEM-cel; { = 1800 MHz: B22 waveguids),
NORKMy, 2 are only inbermaediaie values, Le., tha unceriainties of NORMx,y.2 does not affect the E7-fekd
ynoartainty inside TSL (see below ComF).

. M:lﬂlﬂ'ﬂmrl'fmmyt fraquency_respanse (see Frequency Response Charl). Thés inoastzation is

implermanted in DASY4 softwans versions later than 4.2, The uncertainty of the frneguency respoats i Pdoded

in ih slabed Enopitianly of CamF.

« DCPxy.z DCP are nomerical inearizadion parmmaeinrs assessed hased on $he dota of power sweep with CW
signal (no uncertainky reguined). DCP does nod depend on npquency nor madia.

« PAR: PAR s the Peak o Average Ratio that i& not calibraied but determined basad on the signal
chamcleristics

®  ACWE Bryr G D De ) E VR e A B, C, D are numerical Encanzation parameters assested based on
e data of powed Swedp for spaciic modulation signal. The paramedens do not dapend on reguency nor
madia, VH is thi maximumn calibealion range sxpressed in RS vollage across the diods,

= ConvF and Bowndary Effect Parametors: Assessed in flat phaniom using E-feld {or Temperatune Transdor
Sinndard for £ B00 MHzZ) and isade wareguide uling analylical field distributions basod on powes
maasuremaents for f > 800 MHz. The same selups are used for ssassament ol the panemebsn applied for
boundary compenaation (aipha, depth) of which bypical uncedtainty valuss are gisen. These parameters an
usid in DASYE software b mprove probe accumcy close o the boundary. The sensifivly in TSL comesponds
o NORM: . £ * Com whenaby tha unceriainty comesponds 1o that ghaen for Comef. A
ComeF ia ued in DASY varsion 4.4 and highes which allows axisnding the walidity from £ 53 MHz 1o £ 100
MHz.

= Spheical sobopy (0 dndaticn o isofropy): in a field of low gradicrds malzed using a flat phardom
exposad by & palch anlenna

= Sansor Ofset The sersor offset comesponds (o the cffest of virul msssunement certer from the proba lip
(on probe axis). Ko oderanos reguired.

=  Connocior Angle: Thir sngle & asseased using e information gained by determining the MORMr (na
unceriainy required).

Carlcain Mec EX3-T511,Datid Page Tof 13
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EXI0 = BN:TS1 Oectobar 24, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Basic Calibration Parameters
Heesor K Benaor ¥ Bansor £ Une (oed] |
mgﬂnj‘r‘ 048 (R 044 +10.1 %
M 8.0 B68 9'_9.2
Calibration Results for Modulation Responsa .
o Commusication Syitem Hame A B c 7] ¥R I [T [T
d8 | 4BV dB my | dev. | (ks3]
[ o X 0o 0o 10 | 000 | 1104 | tAB% | 47 %
y (T3 0o | 10 130 |
F as T 1.0 A

Hote: For détails on UID parametens see Appendi

The uncerainty of measuement is staled as the standard uncerainty of measuremant
mtﬁml:vdﬂum factor k=2, which for a normal distribution comesponds 10 a coverage
prabability of approcimately 95%.

* T urcertaintas of Merm Y .2 8 ol sfles! the F -l uncertsinty insids TSL Pages b ard
:umuﬂhuﬂunm.w;um e e,
hlzﬂﬂrimmhm viplion e inear MESDOPE BPpiIng IECIEnguin dainibulien St b axpresesd to The poue oF

Cerificaly Moo E2C3-7511_0c119 Page 3 of 13
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EXIPd= SNCTE1 Ocleter 34, 3010

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Other Probe Paramaters

Connector Angle ('} 0]
Wiechanical Surince Detection Made rabled
Proba Cverall Length 337 mm |
Probe Body Dinmaler 10 mm
Tip Largth Bmm
Tip Dameter T 25 mem |
| Probe Tip to Sensar X Calbraton Point T mm
Probe Tip o Sersor ¥ Calbration Poim - e
| Frobe Tip 1o Sernsor 2 Calibration Point s
Recornmanded Measurement Distancs fom Sufeces A4 mem
Cortificrl Her EX3-T811_Oct18 Page 4 of 13
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EXCONE- SMUTEE Ccnber 24, 2000

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined h_l'!ld'l'l'l-'lul Simulating Media

| tgun)® | porminhiny® | (5" | Gomet X | omet v | Convfz | Aipha® I:'1"1"--?"--; Iqﬁ:'_,
150 523 0.76 1245 | 1215 | 1245 | 000 | 100 | s133% |
300 453 0.ar A0.8T 10487 | 10087 [l 1.20 #133%
450 415 nar 030 030 1050 | O 1.30 133 % |
| TS0 419 0.69 8.57 8.57 0.57 046 | 080 | $120%
| B35 418 0.5 528 B.28 ] : 0.33 1.0 £12.0%
| 600 415 0.57 606 8.06 06 | 048 081 | £120%
1450 40.5 1.0 BAT B.AT 817 LN i 08 +120% |
1818 40.0 1.40 7.94 .04 T4 028 080 | +120%
1800 400 1.40 7.6 7.69 769 | 034 | 080 | +120%
| 2100 18 149 1.73 1.73 773 | 033 | 080 | £120%
2300 L 167 7.35 7.35 T35 | 038 | 080 [ i120%
| 2450 32 180 7.08 106 706 | 033 | 000 | £120%
| 2600 390 196 | &8 .81 681 039 | 080 | £120%
FS00 ara 281 L] 6.5 B86 035 1.5 £131%
3700 a7 3.12 688 656 | 65 | 035 | 130 | s131% |

© Foptputncy valloty abows 00 MHE of 4 100 MHe arby acolien S EIAS Y w4 aned higher (ses Page T slae i 3 seabricied 15 2 50 MHz. The
urarisinty i T RES of e DotwF anceneinty o calbration fraguancy and T unosriainy for 1 ndoslsd nirn] wemkdhy
Dhows 300 W2 i = 00, 35, 40, 50 M 10 Mlbr for Coond® mspremonts a0 30, 04, 178, 150 pnd 230 Mz seapecively. af enasnrd 3l
O M b 40 MHE, o) G inicitioiec] o 13 iz b 610 Mtz Albove § GHe fregueroy valiily £in e extwecied 12 & 110 X
A lepeannciay baolow 3 [ZHE the valdiny of s parameles (o and o] das b reliosed o @ 0% 9 bguid oompenasiion fomais B aopied o
oo SAR valum. A2 equencies above 3 G the valeity of s parameters (¢ 503 0] i seincied 1o 1 5%, The oncersnty i tha RES of
r#ﬂmhmmm“m 2o

v cietermaned durng aiorpson. SFEAG was et iU derralon din by tha Bourcdany offect BT CoT el
mm: 1% for Proguesncies baiwr 3 GHz o bslow 1 2% fof imuencies betwean 35 Gol ol ary distance larger than kel the prode Iip

Cergficats Mo EX3-T511_Octig Pepa 5ol 13
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EX30%4- SN:T511 Octobar 24, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Fu'!'mmnn!_mimd in Body Tissue Simulating Media

J&Lﬂy' [Bm)* | ConvFX | ConvEY | ConvEZ E_EL._ {:"é,
150 619 080 "mrE | 1ngd .72 | 000 100 | £133%
00 58.2 0.82 1142 | 1192 | 1192 | 004 | 120 | £133%
450 56.7 054 1050 | 108 | 1058 | 008 | 130 | s133%
760 55.5 096 052 | @82 852 | 040 | 080 | siz0% |
B35 552 097 826 | 8o 926 | 040 | o080 | 2120% |

800 550 1.05 a.84 | 9144 atd | 042 | 0B4 | si20%
1450 B0 1.30 | 7.87 787 T4 030 | 080 | =120%

1810 533 152 7E4 | 7e4 7B | 0 | 080 | s120% |

1900 523 152 737 | 7ar | 7ar | ose | 080 | si20% |

2100 532 162 748 | 748 746 | 031 | 088 | si20%

| 2300 529 181 721 7.2 721 | 035 | 080 | £120%

2450 527 195 697 | 6a7 697 | 03 | 090 | +120%
2600 s28 218 688 | 68a | em | ox | 090 | s120%
3800 | K13 am .11 611 | 611 | 040 | 138 | s131%m
3700 s10 | ass 6oz | 602 602 | oa0 | 135 | s131% |

&

~ Frisguency waligiey s 300 MHr of ¢ 100 M only appies tor DASY vl d and higher [1ee Page 21, tise & is restricted 1o & 50 M. The
uﬁﬁiﬂmﬂﬁwmﬂﬂmm-uhuuﬂnhhmmm; ket
iy 200 WAHE 5 1 10, 39, 80, 50 wad T3 WD for Comt sosesamants &0 30, 84, 128, 150 and 320 ki mapscively. Yaldity of e wt
B M 8 4-0 M, ord Comed” ammonaed] 21 13 Wz s 519 MHEZ. Kb 5 GHE freguary walicity can be exierced o = 1110 Mg

Al freguancies Delow 3 GHE, B ity of Inaus pacamatens | and o) @n be relased 0= 10°% ¥ Byuid compenialon loruls b spgled 1o
maasured SAR waives A frequencies above 3 GHE. e waliity of tasos pacaretens o and o) i restioled 1o & 5%, The iicestarty B the 1055 of

9 puphaiDiepth aew determingd during Carrkon. SPEAL s sl e menaining devision due 1 e Dosmdiey sies she: compenssiion i
I‘Hl:lll'l:.lmﬂl::1-'!Wmm-!ﬂlﬂﬂdﬂhiﬁhimmuﬂhunmuph‘-mmm

Corificate Mo: EXC-T811_0ai19 Parge 6o 13
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EXI0V= 80T Ooiober 24, 2019

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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=
'
.
{
|
i
5
|
-

E=]
-

=1
T

=

o

—

b

k-

3

=
[

TR TR

o2
S
2

3

Uncertainty of Frequency Response of E-fisld: 2 6.3% (k=2)

Cortificans fao: DC-TE01_ Ot Page Tof 13
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EXI0Va=- SN:TEN Ocicker 24, 20110
Receiving Pattern (), 3 = 0°
=600 MHz, TEM f=1800 MHz R22
1 3 (i ] = o
G |- .-'.'-1.1‘::‘ aa b_l-ll-l -r .: - :_.E'-I_-'l:‘ Bl n} '_.;u "
= i e . i 1]
B "
L] L] - ® .
T E ¥ F Ta X ¥ 5
= S N R S —

o1 B i L Lm0 |
I-'lhll - I-tw. - .-I.!I:II e |i — L.!|;:I-- . 1. 150
Fosll [ '_
e s wit e 2508 Vi
Uncartainty of Axial Isotropy Assessment: £ 0.5% (ke2)
E-_munmm-!m_m-n Paga 8ol 13
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EX30S— SM:TEN Dctobar 24, 2019
Dynamic Range f(SAR;eaq)
(TEM call , f.u= 1900 MHz)
i -
5 w-r;:-_
& .
§ A0
w0 ___
=
¥
Uncastainty of Linearity Assossmant: £ 0.06% (k=2)
Cartificate Mo: EC-T511_(n119 Paga @ of 13
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EX30Vd= 3N T511 DOciobar 24, 2019

Conversion Factor Assessment

= B35 NHEWGLS RE (H_comF) 1= 1900 MHZ.WGELS B2 (H_ooend)
up l“-‘_ - ‘.-
B I"u
| | ¥ x I"-
£ =8 = X
2 - i
Lo !‘E
=5 . P 1 i -3
Deviation from Isotropy in Liquid
Error (4, 8), f= 900 MHz
1.0
0.a
o8
B
E 0.2
éu-:
-2
0.4
L8
=0.8
1.0
a

A0 08 08 04 03 00 03 04 06 08 10
Uncertainty of Spherical lsobropy Assessmant: £ 2.6% (k=2)

Cotificans Mo: EX3-T511, 0019 Page %0 of 13
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EADN4- SHTSN Cigdaibger 20, G

Appendix: Modulation Calibration Parametoers

uio T Commuricatian Systom Name A B C o VR Unc"
48 | dBviV B ) dev. | (o2
] (=] [T o 10 | 000 | 1184 | £38% | 247 % |
[T [T 1.0 THL
— o Quik 1.0 11754
10100~ | LTE-FOD [SCFOMA, 100% RB, £43 &r8 1A | BB | MIE | 1A% | 247 % |
| GAE | 20 MHr OFSE)
881 | w0z | 71 TIZ8
— B34 LT 14000
0108- | LIEFD0 [G0-FOMA, 100% RE, 679 BT 3 & | SB0 | 1385 | 223% | 24T |
CAG 10 MHz, OFEK)
158 Ta7_| a5 (K]
| [ 673 | 1ae BEE
131 10 Lm 5 5‘? ‘Tu 1'_‘ L] LEF TS ﬂ.‘“ t‘.} r
| CAG | MHr QFSH) . o
BAT 726 | =42 [T
) B8 | 198 1323
557 B7D | 198 | 998 | 1343 | £2E% | 2T % |

1015 | LTE-FUGH (S LM, S, B, 10
|CAG | MHz, GPSH)

a0 4.5 1400

X
h i
z
x
¥
z
X
¥
4
X
W
4
X
¥ | 6os 30| 48
o Z | 505 B8 | 19.6 [EE)
01 LT OO (GL-FLMA, G0% HB, 5 | X 517 &7 108 | 570 | 155 | B5% | taT R
L CAG | W, OPSK)
¥ | nee Ta0_| %2 448
1 Z | &2 B8 | 107 o 1280
Wiel- | LTLFO0 B x| B4 875 | 200 | W02 | 225% | 247 % |
CAE Mibie, (PSR}
¥ | Bar THO | onm LELE]
Z| e B4 | e 1575
TOTES- | LTE-FI (SC-FOMA, 1 FoB, 20 X | am 870 | 200 | 573 | I68 | 27 % | 24T %
| CAE RiHz, QPSE) —
Y| 7@ B0 | oae 123
!_ 477 BT 193 1547
a1 LTE-FOD (SC-FOMA 1 R, 10 X A A% [T 5T | 16y | £25% | 247
eas | s, ces i il
T BAT __.'J".ﬂ o1 1283
Lo e oy | 480 | e59 | 190 1.1
1077= | LTE-FDD [GC-FOMA, 1 RE, 5 x 4.82 &7.1 M1 | 573 | 155 | Z26% | £4.7
LAl | Mz, OPEH) ey
¥ | nes i | e Lo
Z | amh B8 | 188 L]
10101- | LIE+D0 1 RE. 15 ¥ | 4p8 B4 203 | 572 | 1ES | A% |47 |
| CAE | ke, OPSK) o
hd !»_:!1 .7 ara 1231
B F3 A0 [ A 114.5
wzgr- | L SURRE,. 0 | X | 647 6.7 | 202 | 581 | 1384 | i28% | 47 %
A MHz. OPSK)
¥ vos | 7s1 [ 254 1104
| ] e 675 | =00 1902
W1 | LTEFOO (SCFOMA WOONRB, | X | 890 | 6&1 | 204 | 608 | 1441 | i28% | 247 % |
| AAD | 16 Wi OPSK) e
¥ [T5] TS 257 1190
z| em B0 | 204 Ta0.7
Cantificaty Mo EXI-TH11_Ocl18 Pags 11 5413
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Ex3DV4- SHTSI Cistober 24, 2009
lﬂ:ﬂ- IEEElnf.IﬂHﬁhﬁu x 137 A 20 | 154 | 1305 | B0 | 24T %
. 1 Mbps, S0 duty oyois)
hd ¥4l 1000 A 1865
e Z1 am Ty 01 128
35 | LTL-TO0 (S0-FOMA, 1 FB, X | &ar o0 THZ | 1H0 | £22% | £47% |
AAF Kbz, CIPSH, LL i R
¥
¥ | &4 768 | 280 1423
Z | s508 B9E | 730 | 1
TMET- | LTE-TOD THE, 5 X T
0 Ly 587 Too | 23z B | 18T | fiA% | t4TE
Sublnmaed 34,7 0.0)
¥ | &a 728 | 260 T
z| =85 07 | =8 197
| WMTG. | LTE-TD0 (SCFOMA, 1R, 10 | | 5&4 50 | FE2 | 1 % |
i et 98 | 20 335 | fld% |tdT%
W,H,rlm s
¥ | 57 Tig | 54 LT
£ | nem Ba8 | 230 1319
(6475 | LTE-TOD (BOFOMA, TRB, 18 | % | 6467 Bz | T2 |
: 0.1 2 1236 | z13% | 247
AAE Wz, OPSK,
7
¥ | 5g8 Tid 2451 LN
& SET s fra v 1.5
THBS- | LTE-TDD (SC-FOMA S0% R0, 8 | X | BT i % |
e | 218 102 | s14% | 247 %
AAF MHz, GFSK, UL
Sublume=) JATAY)
v| ew | eso | mg RETN]
[z | 830 68 | =1 7
188 | LTE-TO0 [SCFDMA, 50°% B, 10 | X 5.35 BTE | 214 T | 1149 | 212 % | 247
AAF MHz, GRS, UL ' '
Subliamas2,3.4.7,5,0)
¥ 8.28 [T 224 5T
z | B37 8T8 | 4 1133
30901 | LTE-TD0 [S0-FOMA, 50% i, 18 | X | 674 “FH | 1 s |
o kg = . BRI FiE ] ! B3 | #13% [ +47%
T
¥ [ L] =8e 1200
= I %] &ra i B4 1178
THE [ LTE-TOD (SL-FOMA, 60% A8, 20 | X% | 675 1 | =7 | 778 | 1 | =
. e A 2% [ zdT R |
Subtramam? 3 A.7.0.)
¥ | 558 B8E | B0 [
—— £ L] BT E o "re
T0600- | LTE-TDD [SC-FOMA, 100% FB.5 | % | 837 BT, BIE | 702 | 1148 | %is T
ive 4 % | z4TR
Y] 63 | sss | 22 1248
Z [ 674 M3 113.4
to508- | LTE- 100% x| amn B0 | 217 | T4 | 1988 | 214
e ] -y CRETEL S
Subbarman 34.7.8.5)
¥ | Es B88 | xo0 1768
F4 573 LT He 1fra
0606 | LTE-TDD [G0-FOMA, 100% KB, | x “HAR |
T = Sy 7.35 Ba.5 20 | TH9 | 1040 | £iA% | 24T
¥ | To8 7 | B0 1338
F 7.a7 BlLE 20 [FrL]
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EXIOVE- SHT51H Oxtober 24, 2019
0512 | LTE-TOD [BCFOMA, 100RRB, | x | 7.09 BAE | 218 | T4 | 1220 | 1A% | 47K |
AAF 0 MHE, QF5H, UL
Subiprmes 24,7 B.8)
| ¥ L5 L) 0 LI
z| 7w gas | 718 11| o
W0571- | IEEE B0, 170 WiF| 2.4 GHz x| a4z 719 | 204 | 188 | @51 | £10% 24T
L AN LIDSSS. 1 Mbpe, S0pa duty cycl)
i B3 3 A58 07
1 z| as 728 | 210 1244

¥ Lircatakety in dotorminsd uning The man. devialion from Inslr reaponss Baokdng recianguisr distnitaSon Bnd IS Sapresand b the sgune of e
Al v
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of g Sthweizerischer Kabbriordienst
Schmid & Partnar ¢ Derviee suiss détaionnage

‘ Enginearng AG Servisie wvizsem di larsturs
Zoughaunstrassn 43, B0 Purich, Switteriand 1;5““:\ 8  swha Calewiion Sarves

Aocreciod by Tre Swiny Aocesdibation Seceos [SAS) Acoreditation Mo SCS5 0108 ‘

Tha Swinn Accredilation Service i ane of e EgnaloHes b tha EA
‘ Muililatersl Agreere b he recagriton of calibation cemficases

ciesn  Motorola Selutions MY Carmticate Mo: CLA150-4005_Feb18

[CALIBRATION CERTIFICATE
| Dbt CLA150 - SN: 4005
abbrmtaon procedes] A CAL-15.48 ‘

Calibration procedurs for system validation sources balow 700 MHz

Cakbralicsn dbe

February 09, 2018 |

Thin. calibration carbiale STty this Imdeabang o rasoral tharderdy. which reafics e pPyaecal uistd o Meassesens (51
Thes refaiosemonti B e unosrisinbey wifh poriciencs probaliify an ghein o6 T Saliw] POQE BN W part of the cenfcate

AR caliteaions have bien conductng i the ot liboniony feclly: erweooment Baspdeibute (50 o 370 i Pamedfy « Tk ‘

‘ Casbraienn Eunpront used [MATE critical for calibestion)

Py Sinndands i § Cal Date |Corificuie o) Sicheduled Caltsution
Pioraint mafer MFF SH: 1T Od-Apr T (Mo, M T0IS2IEET) okl
Pl serdaor NRF-281 S BOE24 Oil-Age- 1T o, TIT-08821) Ape1B
Powes soemcr HPP-F01 SN FOIDS Oi-Apr-17 (Hg. T T-0P5H Ape-18

‘ sterancw 30 oB Amarastor SN 37T [20d OF-Ape-17 Mo, HIT-0252E Api-18
Togei-M FEEMAAR Combinaion G SOMT.E S DEXT  DT-ApenT (Mo ZET-O050E) Aph il
Fasleranga Probes XV M METT 30-Dwc- 17 (Mo, EI0-3TT_De17) D=8
AEA BHE B4 BolJul- 1 T (M. DAES-B50_hl1T) LTl

Seareic i0 i Chaci Dl (in i Soredubed Chack

‘ Picmer il E4LERR 3¢ GE1FIGETE O Apn 8 (Mo, 1 T-0E D) i B chachc Jurr 18
P sonans Ead LA S WYL 45E08T D-Apr-1 (o, 31 7-03EE) n P chascic Jure 10
Powss' ponsai F4E1RA S 000110210 O Apr- bl NG, I T00E i Pl ciwaol: June 18
FIF germratis HF B5480 Sh USMHIUTITO0  D-Riog- 8 [in housa chack Jen- 16} I P chwckc S 18
Motwork Analyrer HI* 5763 S UBITI905A5 18001 {in house chick 1) e hoarsn chackc Bct-10

T Furcsion Sigrahus

Cabtrated by Juton Fasims Latovalony Tochnician I dg%’:—--
Apgroved By Mt Pokoas

This caliliien caifinte shall not b

— TR

ol el 1 Pl wsinowl wriion appevesl of The laleierny.

s Fobruary 12, 3000
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Calibration Laboratory of = S Bohweinerisches Kalibrierdienst
Schmid & Partnar ¢ Wervios suless ddmsionnage

‘ Engineering AG : Barvizio svigrero o tarsturs
Zeughsussirases &1, 8004 Turich, Switzerand %T,u S Buwiss Caibeution Service

Apcawined by e Bwits Accritation Serics [HAS) Accreditation B SCS 0108
Ther Sveins Accredkbation Senvice b one of The sigratonass o Pa EA
‘ Wygilatersl hgrosmaen! lor ha recogrifion of calibration carifcaien

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y,z
MFA nat applicable or nod measuned

Calibration is Performed According o the Following Standards:

a) |EEE 5id 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techmiques”, June 2013

\ b) IEC 62209-1, “‘Measurement procedure for the assessment of Specific Absormption Rate
(SAR} from hamd-hakd and body-mounted devices used next to the ear (irequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, “Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity 1o the human body (frequency range of 30
\ MHz to 6 GHz)", March 2010
d) KDB BES5664, "SAR Measurement Reguirements for 100 MHz to 6 GHZ"

Additional Documentation:
a) DASY4S5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Repaort at the end
of the cerificate. All figures stated in the cortificale are valid at the frequency indicated.

» Antenna Parameters with TSL: The source is mounted in a touch configuration below the

\ center marking of the flat phantom.

» Metumn Loss: This parameter is measured with the source positioned under the liquid filled
phantorn (as described in the measurement condition clause). The Retumn Loss ensures low
reflacted power, No uncertainty required.

+  SAA 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 parametars are used 1o calculate the
nominal SAR result.

| The rted uncertainty of measurement is stated as the standard uncertainty of measurement
nmhlm by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of approximatety 95%.

Certficalo Mo CLANS0-4005_Feb18 Fage 2ol 8
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DASY system conligumon, as tar as nol ghan on page 1.
‘ DASY Verskon DASYS WE2. 1000
Extrapolaticn Advancad Extrapolahion ‘
Phartom ELM Fiat Phardom Shell thickness: 2 & 0.2 mm
EUT Positioning Towch Posion
‘ Zoom Scan Aesobulicn de, dy = 4.0 mm, 42 = 1.4 mm Craded Fato = 1.4 (£ disction)
Frequency 150 MHz & 1 MHz ‘
Head TSL parameters
‘ Tha rs and caloulalions wans
Temperature Permittivity Conductivity
Hominal Head TSL paramelers 22050 523 0,76 mhdim ‘
Measured Hoad TSL parameders (220202} °C B03+6% .78 mboim + 5 %
‘ Head TSL temperature change during test <05°C e vias
SAR result with Head TSL ‘
SAR sveraged over 1 om’ (1 g) of Head TSL Corefitin
‘ SAR maadud 1 W inpenl powar B Wikg
SAR lor nominal Head TSL paramsiens ez B 10 ATT Wikg = 184 % (k) ‘
SAN averaged over 10 em’ (10 g} o Hesd TSL oondition
‘ SAR measuned 1 W inpul pawer 252 Wikg
SAR for nominal Head TSL pasarmibies nommakzed fo 1W 250 Wikg = 18.0 % (k=2) ‘
Body TSL parameters
‘ The felicwing parameters and calouiations wene applied.
Temperatune Permittivity Conductivity
Mominal Body TSL parameters 2o 6149 0,80 mhia'm ‘
Measured Body TSL paramsters (2,06 02)*C BE21e8% Qa1 mhosm e 8%
‘ By THL temperature changs during test <05C saan —
SAR result with Body TSL ‘
SAR averaged over 1 em” (1 g) of Body TSL Coaniition
‘ SAR madnesd 1 W inpul poreir 38T Wi
SAR lor nominal Body TSL paramales nigrmalized o 1W A0 Wikg = 18,4 % (k=2)
SRR averaged ever 10 em” (10 g of Body TSL condition ‘
‘ BAR mpasured 1 % inpe power 25T Wikg
SAR lor pominal Bady TSL parsmoters nesTralized b TW 255 Wik = 18.0 % (ke2)

‘ Cortilicate No: CLANS0-4005_Febig Paga 3 of &
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Appendix (Additional assessments outside the scope of SCS 0108) |
‘ Antenna Parameters with Head TSL

Enpadancy, ranalormsd 1o leed po 4190 + 2010
Fabwm Loss - 208 a9 ‘

Antenna Parameters with Body TSL

kmpedarce, ransfomod to leed past 4200 +080
| Raturm Loas . 223 08
Additional EUT Data ‘
Marntachured by SPEAG
‘ Marutactuned on August 23, 2013
|
|
|
|
|
|
|
|
Crtificate Mo: CLAIS0-80056_Fobi8 Pagn 4 of B
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DASYS Validation Report for Head TSL !
Dhane: 09,02.2018

Test Labosatory: SPEAG, Zursch, Switzerland

DUT: CLA150; Type: CLA150; Serial: CLALS0 - SN: 4005

Commanbcation System: LD 0 - CW; Frequency: 150 MHz _

Medium parameters used: = 150 MHz; o = 0.76 S/m; £, = 50.3; p = 1000 kg/m’

Phiantom seciion: Flat Sectien
Measurement Standard: DASYS (IEEENECAMNS] CH3, 192001}

BASYS2 Configuration:
« Probe: EX3ADVA - SNIETT: ConvFi 1202, 1212, 12.12); Calibrated: 30, 12,2007,
s Sensor-Surface: | Amem {Mechamical Surface Detection)
» Elecironscs: DAES Sndif; Calibrated: 24,07 2007
s  Phasiom: ELY v4.0; Type: QDOVADM BB, Seral: TH: 1003

o DASYS2 520U 14db), SEMUAD X 146 00(/417)

CLA Calibration for HSL-LF Tissue/CLA1S0, touch configuration, Pin=1W/Area Scan

I:EI x¥1xle I:'umpn'l.\n;-d grid: d=, 500 mm, dy= 1505 mm
Maximum valoe of SAR (mterpalated) = 537 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,

dist=1.dmm (8x10xTVCube 02 Measurement grd: du=dmim, dy=dmm, dz=1.4mm
Referemce Valse = B3 36 Vitm; Power Drelt = -0.05 4B
Peak SAR {extrapolated) = 7,14 Wikg

SAR gho= 3.8 Wik SAR(I0 g) = 152 Wikg
Maximam value of SAR {mesnened) = 5,33 Wikg

20

5. 74 “

-8.62

14,35

OdB = 5.37 Wikg = 7.3 dBWikg

Carticate Ma: CLATSD-EI05_Feb18 Page SolB
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Impedance Measurament Plot for Head TSL ‘

§ Feb DRIR 12cdrEd ‘
EfD 811 1 U Fe FALETe LBEMRe LILTT oM LS00 DD nHz

= - = i

u*

Hia

CHI 211 LO& 3 AR/SREDF =10 oW ? D=TOELY A0 158000 B89 Mz

Ca
.
| * ‘ |
e |
‘ Hld
ETART Imi' B My . BTGP i bl BOD AHe ‘
|
|
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DASYS Validation Report for Body TSL !

Db (R 02 200 8
Test |..1|'-nn||nr:|.: SPEAG. Zurich, Switzerland

DUT: CLATS): Type: CLALSD: Serial: CLALSD - SNt 4045

Communication Syssem: UID 0 - CW; Prequency: 130 MHz

Medium parameiers used: [ = 150 MHz: o = 081 8/'m; ¢ = 62.1; p= 100 l:la.'rn1
Phamtam section: Flat Section

Messurement Standard: DASYS (IEEERCANSTO63.1%-2001)

DASY 52 Configurstion:
s Probe: EMIDV4E - SNEETT; ConvF(11.57, 1157, 11.57) Calibrated: 30.12.3007;
s Semmor-Surface: | 4mm (Mechanical Surface Detection)
s Electronics: DAEA Sn654; Calibrated: 24.07.2017
Phantom: ELD wi 0 Type: QDOVADN BE; Senal: TP: 1003

o DASYSE 521000 14486); SEMCAD X 14.6.1007417)

CLA Calibration for MSL-LF Tissue/CLALS0, touch confliguration, Pin=1W/Area Scan
(BIxBIx1): Interpolated grid: dem ] 500 mm, dy=1.500 mm
Maximum value of SAR (imerpolated) = 5.47 Wikg

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7WCube (I Measurement grid: da=dmm, dy=-$fmim, de=1.4mm

Reference Valoe = 8125 Vim; Pavwer Dol = (k01 48

Peak SAR {extrapalated) = T.26 Wikg

SAR(L g) = 387 Wikg: SAR{10 g) = L5357 Wikg

Maximum valise of SAR (measared) = 5,37 Wikg

di
LI!I
1

.98

-EIEE “
-8.93 .
-11.50

14,88

0.dB = 547 Wikg = 7.38 dBW/kg
Centilicate Ma: CLATS0-5008_FobiB Page T ol B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 121 of 131



FCC ID: AZ489FT3828/ IC: 109U-89FT3828 Report ID: P17694/17695/18260/18261-EME-00001

Impedance Measuremaent Plot for Body TSL ‘

1 Feb 2020 19124r18 ‘

BN sii 4w Pl DALFM S RMITS BLTI M LSO 08 Pz
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CHI Bi1_ LOE 3 AR BEF =50 o0 ) FoILIRE 4B LR BB FeG
S R o e S G
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Calibration Laboratory of

Schmid & Partnor
Engineering AG

Toughsessirgsss 43, 8004 Furick, Switreriand

Acraid by T Smiin Aroredtalon Servos [BAS)
Tha Swiss Accreditation Service i one of fer sgraiones b e EA
Multilsipral Agrecment for the recognitien of calibration certificates

cient  Motorola Solutions MY

Report ID: P17694/17695/18260/18261-EME-00001

Sehwwizerincher Kalibisrdens
Servior suHse oitalonnags
Servizio weirredo di tsatura
Bwina Calibradion Berdce

Accreditation Mo.: SCS 0108

Cersficate No: CLAT50-4016_Oct18

CALIBRATION CERTIFICATE
e e ————
Cject CLA1IS50 - SN: 4018
Gl e} QA CAL-15.v8
Calibration procedure for system validation sources below 700 MHz
Caktwation dale: October 10, 2018
This calbrstior canificate documints. (e iraceabéiny 10 hatonal stardends, shich rosiies e pysical units of measusements (51
The messsessnts and e uhcsiniss mith confidence probabdity &5 gven on the lolowing pags & am parn of B carificas
Al calibvations hus b concuciied in the dosed abonerny faciity. ardronment Sempomntun {2 o 3170 and Bumidiy < P
Caliteation Equipment used (WATE crifical for calibration)
Primary Bt e Cail Dl (Cartficabn Mo | Scheduled Caltvation
P =t MRP SN 104778 DebAipe- 10 (Mo, 28 T-ORETRMETY) Ape-1@
P sengal NP 201 SN MR DB 18 (s, F1T-0267E) Ape-19
Powwer pansoe WRP-Z51 = B Eis A T D= 18 (. FUT-O08TH) A1
Flafamisog 20 oll AHprasaior B SITT | O4-Apr-18 Mo, I 7-EMEY Ape Al
Type-Hi rsmat combiration 5B BOMTE0BXIT  D4-Apr-UB (Mo, T T-00BEN Agr-10
Fefmence Probs EX30V4 M T 30-Daec-17 Mo, EX-277_DaciT) Dlc-180
DAE4 SM: 854 05 Sl 18 (. DWUEA-854_Julve) Jd 1
| Socoviary Siandands L] ] Citace Dvibw (in housa Scheduled Chask
Pevoiet martar £48190 S G TS - TB (Mo 21 T-OEM SR I hoissa ehiesic Jun-20
Power singor ES4124 SN MY 1 4DE0ET Ti-dun- 1 (Mo, 21 7-02285) I hoas ohacic Jue30
Posens panaos ES4T2A S8 0N 10210 1Z=dere 18 (M, 1 T} I e chacic Jun-20
AF gansnitor HIF BEAEC EMC LISSSAIUN TO0  -BagB i houss ol duni-1H) o s clwick Jun-20
Mebweori Anahenst Agilen] EROSEA | SM: LISZ10804TT Fv-ar-14 fin b check Diei-18) I houmss chacke Ol 19
Hame Fanction Signahur

Catdwated by Mokl Wik Laboruiony Tachvician M
pprnd by Katia Pokenst Tachrnicid Wanager /ﬁ_“;é‘ﬁ'-zg

Isnud Ciciodar 15, S000
They calibraion confc i Mmuw%mmwuwm_

Cortificaiy Mec CLATE0-4018_Octi
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Calibration Laboratory of T e
Schmid & Pariner tf 3 ersice suliis délaiormags
Engineering AG P —
Toughuessirasse 43, 8004 Zusich, Switsertand s Y4/ B Swias Callbration Service
Accradind by P Swiss Aocreditalion Serdos [SAS) Acorediletien Mot SCS 0108

The Swiss Acorediation Berdcs i3 ane of the dgnatories fo the EA
Muitalral Agresmsent Tor B recognition of califvation certificatos

Glossary:

T5L tigsue simulating liguid

ConvF sansitivity in TSL / NORM x,y,z
MA nat applicable or not measwrned

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to & GHz)", July 2018

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

d) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e} DASYS/S Systern 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 T5L: The source is mounted in a touch configuration below the
canter marking of the flat phamtom.

» Retumn Loss: This parameter is measured with the source positioned under the licpuid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power, Mo uncerainty required,

SAR measured: SAR measured af 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 1o calculate the
nominal SAR result,

m;:ﬂngd ttt.lﬂnr:nnalnty nlf wﬂmm is ?gfmd as I.;;ud.gtar?&aurgn uncertainty of measurameant
I ¥ coverags 1a , which t corrasponds Covi
probabilty of .prm:ima?:lf 85%. it o s

Carificale No: CLA1S0-4016_Oci18 Page 2ol 8
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Measurement Conditions
DASY system configuiration, a8 far as not givan on page 1.
DASY Version DASYS V52102
Extrapodation Advanced Extapolation
Phainitam ELH Flat Phariom Shall thickness: 2 = 0.3 mm
EUT Positioning Touwch Position
Zoom Scan Resclution o, dy = 4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 150 MHz = 1 MHz
Head TSL parameters
The folicwing paramaters and caloulations wans appied,
Temperature Parmittivity Conductivity
Hominal Head TSL paramatons Z=20%G 52.3 0,78 mhafm
Measured Head TSL parameters (220 D2} "C E03ab% oM mhame=E%
Head TEL tomperaiure changs during lest < 0.5 " i e
SAR result with Head TSL
SAR averaged aver 1 cm® (1 g) of Head TEL Conditian
SAR measuned 1 W input powar 367 Wikg
SAR for nominal Head TSL paramatans normalized ta 1W 264 Wikg = 184 % (k=2)
SAR avernged ower 10 em® (10 g) of Head TSL condition
SAR moadused 1 W input power 245 Wikg
B4R tar nominal Hoad TSL paramatess ramalieed 1o 19W 243 Wy w 18.0 % (ke)
Body TSL parameters
Temperature Permittivity Conductivity
Hominal Bedy TSL parameters 220G 1.8 0,80 mihodm
Measured Body TSL parameters (Z2.0=203C El3z6% Q.82 miha'm = & %
Body TEL temperature change during test « 05 G i -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Conciticn
SAR moasured 1 'W input power 4.01 Wikg
SAR for nominal Body TSL panameters nsrmalznd fo 1W 3.95 Wikg = 18.4 % [k=2)
SAR avernged over 10 cm® (10 g) of Body TSL oondition
SAR megsured 1 W input power 2,85 Wig
SAR for nominal Body TSL paramaters normaizad w TW ZET Wik = 18,0 % (k=2)
Cprtificate bo: CLATS0-4016_Oc118 Prga 3 o8 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, arsdarmed 1o feed point 47.00-44 0

Rarhurn: Loss - 28 2 48
Antenna Parameters with Body TSL

Impesdarce, fransioemed to fesd point 49.8 0 - 1.7 [

Ratum Loas - 355 dB
Additional EUT Data

Manuiaciured by SPEAG

Manutactured on Augusl 28, 014
Comhcate Mo CLATS-01E_Octid Page 4oi3
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DASYS Validation Report for Head TSL

Dare: 101000018
Test Laboratory: SPEAG, Furich, Swatzerland
DUT: CLA15D; Type: CLA150; Serial: CLALS0 - SN: 4016

Communication System: UTD O - CW; Frequency: |50 MHz

Medium parameters used: = 150 MHz; o = 0.76 5/m; & = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

Messurerment Standand: DASY S (IEEEAECTANSI O63.19-201 1)

DASY 52 Configuration:
e Probe: EX3DVY - SNIETT; ConvF12.12, 1212, 12.12) @ 150 MHz; Calibrated: 30.12.2017
s Sensor-Surface: 1.4mm (Mechanical Surface Delection)
» Electronics: DAE4 5nb654; Calibrated: 05.07. 2018
« Phantom: ELI v4.0; Type: QDOVADMIBB, Serial: TF: 1003
« [DBASYS2 5210201495 SEMCAD X 146, 12(7450)

CLA Calibration for HSL-LF Tissue/CLA1S50, touch configuration, Pin=1W/Area Scan

(B1x81x1): Interpolated grid: dx=1.500 mm, dy=1_500 mm
Maximum value of SAR (interpolated) = 5.21 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7 ¥ Cube 0: Mesurement grid: dx=dmm, dy=4mim, dz=14mm

Reference Value = 80,01 Vim: Power Drall = -0009 dB

Peak SAR {extmpolated) = 7.065 Wikg

SAR(1 g) = 3.67 Wikg; SAR(10 g) = 2.45 Wikg

Maximum value of SAR (measured) = 5,15 Wikg

-2

OdE =515 Wikg =712 dBW/ikg

Certiicale Ma: CLATS0-4016_Oci18 Paga Sol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 10.10.2018

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 3016

Communication System: UID 0 - CW; Frequency: 150 MHz .
Medium parameters used: = 150 MHz o= 082 S/m; & = 63,3 p = [0 kgim
Phantom section: Flal Section

Measurement Standard: DASY S (IEEEAEC/ANSI C63.19-2011)

DALY 52 Configurteon:
« Probe: EX3DV4 - SN38T7; ConvF(11.57, 11.57, 11.57) @ 130 MHz; Calibeated: 30.12.2017
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
& Elecironics: DAE4 Sp654; Calibrated: 05.07 2018
+ Phantem: ELI v4.0; Type: QDOVAOOIBE; Serial: TF: 1003
«  DASYS2 52.10.2(1495); SEMCAD X 14.6.12(7450)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
{81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.75 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Measurement grid: dx=4dmm, dy=4mm. dz=1.4mm

Reference Value = 52,91 Vim; Power Drift = -0.04 4B

Peak SAR (extrapolaied) = 7.587 Wikg

SAR g) =401 Wikg; SAR(10 g) = 265 Wikg

saximum value of SAR (measured) = 567 Wikg

dB
L1}

2.0l

0 dB = 5.67 Wikg = 7.54 dBWikg

Cerificabe Mo: CLATS0-40ME_Octid Page 7ol B
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Impedance Measurement Plot for Body TSL

40 892 ()
B35 0EpF -1.6FDBL]

Carificals Ma: CLA150-8018_Oclil Page 8 of 8
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Dipole Data

The table below includes dipole impedance and return loss measurement data measured by
Motorola Solutions’ EME lab. The results meet the requirements stated in KDB 865664.

Dipole Head Bod
CLA150-4005 Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB 0 i0 dB
02/26/2018 43.11 4.56 -21.01 46.25 | -0.63 -28.16
02/09/2019 43.62 5.59 -20.87 46.18 | -2.20 -26.77
Dipole Head Bod
CLA150-4016 Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i dB
12/18/2018 44.51 6.18 -21.21 44.94 5.98 -21.59
11/09/2019 42.03 9.19 -21.64 45.01 6.36 -21.45
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