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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 H84KDD9PW5AN (MUD3305) and
H84KDHIOPW7AN (MUD3277). These devices are 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 battery 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

150.8-173.4MHz " -
TNF (LMR) 1.12 0.80

Note:

* indicates that “Max Calc at Body” and “Max Calc at Face” reflects the new SAR compliance value
at the body and head for this FCC ID (Previous filed SAR value for body and head are 1.02 &
0.60W/kg)

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
4FSK: 4 Level Frequency Shift Keying
TDMA: Time Division Multiple Access
DSP: Digital Signal Processor

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.

These devices operate 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.

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.

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 6 of 130



FCC ID: AZ489FT3834 / I1C: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

7.1 Antenna

Only one antenna applicable for this PCII filing. The Table below lists its
descriptions.

Table 3
AU Antenna Models Description S fer7 Tested
No. test
- 1
1 NARG593A Antenna VHF/GPS, 13§ 174 MHz, ¥ Yes Yes
wave, -7.0 dBi gain

7.2 Batteries

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

Table 4
1R Battery Models Description St 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 Accessory

Only one 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
1 PMLN4651A 2" Belt Clip Yes Yes

7.4 Audio Accessory

Only one audio accessory is applicable for this PCII filing. The Table below lists its
descriptions.

Table 6
(A Audio Acc. Models Description St Ceife) Tested Comments
No. for test
1 PMLNG6130A Impress 2 Wire W|th Translucent Yes Yes
Tube, Beige
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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 (Egﬁ%‘)‘
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
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The Table below lists additional test equipment used during the SAR assessment.

Table 10
Equipment Type NI\L/jlr%dtfelr Serial Number Calg’;f:'on Calibration Due Date
SPEAG Probe EX3DV4 7534 07/25/2019 07/25/2020
SPEAG Probe* EX3DV4 7364 01/23/2019 01/23/2020
SPEAG Probe* EX3DV4 7485 01/23/2019 01/23/2020
SPEAG Probe EX3DV4 7533 11/06/2019 11/06/2020
SPEAG Probe EX3DV4 7486 10/24/2019 10/24/2020
SPEAG Probe EX3DV4 7511 10/24/2019 10/24/2020
SPEAG DAE DAE4 374 07/17/2019 07/17/2020
SPEAG DAE* DAE4 1483 01/10/2019 01/10/2020
SPEAG DAE* DAE4 688 01/10/2019 01/10/2020
SPEAG DAE DAE4 1488 07/23/2019 07/23/2020
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 5S51G4 313326 CNR CNR
Amplifier 50w 1000A 312859 CNR CNR
Amplifier 50W 1000A 14715 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 MY 40330364 09/21/2018 09/21/2020
Power Meter E4418B MY45107917 07/01/2019 07/01/2021
Power Meter E4418B MY45100739 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* 8481B SG41090248 12/20/2018 12/20/2019
Power Sensor E9301B MY41495733 04/19/2019 04/19/2020
Power Sensor* E4412A US38488023 03/24/2019 03/24/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Power Sensor 8481B 3318A10982 02/05/2020 02/05/2021
Vector Signal Generator E4438C MY42081753 09/05/2019 09/05/2021
Vector Signal Generator E4438C MY45091270 08/13/2018 08/13/2020
Vector Signal Generator SMA100A 111386 07/19/2019 07/19/2021
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Temperature & Humidity Logger* TM320 12253047 10/30/2018 10/30/2019
Temperature & Humidity Logger* DSB 16326831 11/28/2018 11/28/2019
Temperature & Humidity Logger DSB 16326820 11/20/2019 11/20/2020
Temperature & Humidity Logger DSB 16326831 11/25/2019 11/25/2020
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Table 10 (Continued)

Equipment Type NI\L/JIr?]dtfelr Serial Number Calgagtaet 1on Calibration Due Date
Thermometer™ HH806AU 080307 12/05/2018 12/05/2019
Thermometer™ HH202A 35881 12/26/2018 12/26/2019
Thermometer 1523 3492108 05/03/2019 05/03/2020

Temperature Probe* 80PK-22 06032017 12/05/2018 12/05/2019
Temperature Probe* 80PK-22 05032017 12/26/2018 12/26/2019
Temperature Probe PRS2 | 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 MY42403147 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 that the equipment is 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
Dates Probe Ig:a_libration PrclJ\lIJe Me:;?;’ﬁ?et'glrssue Validation
oint S c | € Sensitivity | Linearity | Isotropy
CwW
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
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10.2  System Verification

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
(W/kg) (W/kg)

FCC Body 3.84 +/- 10% 3.92 3.92 10/24/2019
7534 3.86 3.86 10/21/2019
IEEE/IEC Head 3.77 +/- 10% 377 377 10/22/2019
7364 |IEEE/IEC Head 3.77 +/- 10% 3.85 3.85 11/17/2019
7485 FCC Body SPEAG CLA150 3.84 +/- 10% 412 412 09/27/2019%#
IEEE/IEC Head /4005 3.77 +/- 10% 3.94 3.94 09/27/2019%#
7533 FCC Body 3.84 +/- 10% 4.13 4.13 12/30/20194#
IEEE/IEC Head 3.77 +/- 10% 4,12 4,12 12/29/2019#
7486 FCC Body 3.84 +/- 10% 4.06 4.06 01/13/2020
IEEE/IEC Head 3.77 +/- 10% 4.01 4.01 01/16/2020%#
FCC Body 3.95 +/- 10% 4.25 4.25 04/11/2020
S NEEENEC Head SPEAS LAY 364+ 10% 3.76 3.76 03/30/2020#
7533 FCC Body 3.95 +/- 10% 4.31 431 04/05/2020

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

10.3 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.
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Table 13
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MH2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.79 62.2
8 FCC Body (0.75-0.83) (59.1-65.3) 0.78 60.0 04/11/2020
IEEE/ 0.75 52.9
IEC Head (0.71-0.79) (50.2-55.5) 0.72 54.7 | 03/11/2020#
0.82 59.5 10/24/2019
0.8 62.1 0.78 59.4 | 09/27/2019%#
FCC Bod
Y1 (076-084) (58.9-65.2) 0.78 500 | 12/30/2019%
144 0.78 59.1 04/05/2020
0.79 53.0 10/22/2019
IEEE/ 0.76 52.6 0.79 53.0 09/26/2019#
IEC Head (0.72-0.79) (49.9-55.2) 0.77 52.0 12/29/2019
0.74 50.1 01/16/2020#
0.83 59.3 10/24/2019
0.78 59.2 09/27/2019#
FCC Bod 0.80 61.9 0.78 58.9 12/30/2019#
y (0.76-0.84) (58.8-65.0) 0.81 58.9 01/13/2020
0.78 59.0 04/05/2020
0.79 59.6 04/11/2020
150 0.75 51.7 10/21/2019
0.80 52.8 10/22/2019
\EEE/ 076 £ 3 0.79 52.7 09/26/2019#
: : 0.73 50.0 11/17/2019
IEC Head (0.72-0.80) (49.7-54.9) 077 18 12/29/2019%
0.74 49.8 01/16/2020#
0.72 54.1 03/29/2020#
0.83 59.3 10/24/2019
08 61.9 0.78 59.2 09/27/2019#
FCC Body ) ' 0.78 58.8 12/30/20194#
151 (0.76-084) (58.8-65) 0.81 58.9 01/13/2020
0.79 59.6 04/11/2020
e
IEC Head (0.72-0.80) (49.6-54.9) 072 9.8 01/16/2020%
0.82 61.3
173 FCC Body (0.78-0.86) (58.3-64.4) 0.80 59.0 04/11/2020
IEEE/ 0.78 51.2
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. 22.8 °C
. . Range: 19.2 - 22.5°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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 14 of 130



FCC ID: AZ489FT3834 / I1C: 109U-89FT3834

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

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 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

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 body and face results
(bolded) are presented in Appendix E.

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

Table 16
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 5.41-0.57| 1.36 0.85 | FAZ-AB-191024-07
PMNN44438B 5.90 (-0.45| 1.30 0.72 | BL-AB-190928-03#
NARG593A PMLN4651A | PMLNG6130A | 150.8000
PMNN4491C 5.78 |-0.75| 1.75 1.06 1Z-AB-191231-05#
NNTN8128C 5.82(-0.63| 1.91 1.12 | FAZ-AB-200113-07
Face
ZZ(NZ)-FACE-
PMNN4424B 5.40(-0.46| 1.31 0.80 191021-07
PMNN4448B| Front @ 5.86 (-0.60| 1.24 0.72 | ZZ-FACE-191117-13
NAR6593A None 150.8000
PMNN4491C 2.5cm 5.80(-0.44| 1.38 0.78 |1Z-FACE-191230-01#
ZZ(MA)-FACE-
NNTN8128C 5.83(-0.46| 1.42 0.80 200117-03#
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13.2  Assessment for ISED, Canada

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 ISED. SAR plots of the highest body and face results
(bolded) are presented in Appendix E.

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

Table 17
Max
Meas. | Calc.
Init [SAR| 1¢- 1g9-
Carry Cable Test Freq| Pwr |Drift| SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB)|(W/kg)]|(W/kg) Run#
Body
PMNN4424B 5.431-0.39| 3.23 1.92 FAZ-AB-191024-08
PMNN4448B 5.87|-0.58| 2.69 1.55 BL-AB-190928-04#
NARG6593A PMLN4651A |PMLNG6130A | 144.4000
PMNN4491C 5.88-0.85| 2.66 1.62 1Z-AB-191231-06#
NNTN8128C 5.70|-0.57| 3.03 1.79 AM-AB-200405-12
Face
PMNN4424B 5.721-0.07| 2.60 1.36 BL-FACE-191022-13
PMNN4448B Front @ 5.90|0.31| 2.60 1.30 | AM-FACE-190927-06#
NARB593A [ppviNN4491C|  2.5cm None  |144.4000 '5 551003 264 | 1.40 | AM-FACE-191229-06
NNTN8128C 590003 256 | 1.28 ZZ(MA)'FaiE'ZOOW'

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
138.0000 | 5.44 | 0.18 | 2.07 | 1.12 ZZ(MA)'?SB'ZOO"'M'
NAR6593A |PMNN4424B | PMLN4651A | PMLN6130A | 144.4000 | 5.43|-0.39| 3.23 | 1.92 | FAZ-AB-191024-08
173.4000 | 5.39 [-0.78| 1.40 | 0.92 ZZ(MA)'?QB'ZOO"'M'
Face
138.0000 | 5.82[0.30| 0.86 | 0.4 AM'FASQE#;ZOO%O'
NAR6593A |PMNN4491C Fgog‘;? None 144.4000 | 5.55 | 0.03| 2.64 | 1.40 |AM-FACE-191229-06
173.4000 | 5.86 [-0.57| 1.33 | 0.76 AM'FA%E#;ZOO%O'
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13.3 Shortened Scan Assessment

A *“shortened” scan using the highest FCC SAR configuration from above 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#
NAR6593A | NNTN8128C |PMLN4651A [PMLN6130A | 150.8000 | 5.65 [-0.26| 2.02 | 1.12 ZZ(MA)'?E"ZOOML
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14.0

15.0

Results Summary

The highest Operational Maximum Calculated 1-gram average SAR value found for this
filing. 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.

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 | 1.12* | 0.80*
ISED Canada
LMR | 138174 | 1.92*%* | 1.40%*
Overall
LMR | 136-174 | 1.92 | 1.40

All results are scaled to the maximum output power.
Note:
* indicates that “Max Calc at Body” & “Max Calc at Face” reflects the new SAR compliance value
at the Face and body for FCC US (Previous filed SAR value for body and Face is 1.02 W/kg &
0.60 W/kg respectively)
** indicates that “Max Calc at Body” & “Max Calc at Face” reflects the new SAR compliance value

at the Face and body for ISED Canada (Previous filed SAR value for body and Face is 1.42 W/kg &
1.09 W/kg respectively)

Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg (Occupational).

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 1SO 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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 22 of 130



FCC ID: AZ489FT3834 / IC: 109U-89FT3834

Uncertainty Budget for System Validation(Dipole & flat phantom) for 150 MHz

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

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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IEEE Std 1528-201 3, "|EEE Recommanded Practica for Determining the Peak Spatial-Averaged Spacific
Absarption Rate [SAR) in the Human Head from Wirsless Communications Devices: Measuremani
Techriques®, June 2013

IEC 622081, =, "Massurement procsdure for the assessment of Specific Absorplion Rate [SAR) from hand-
Tedd and body-mounied devices wsed next to be sar (requency rangs of 300 MHz o 8 GHz)", July 2016

IEC 82208-2, "Procedune 1o delermine the Specific Absorplion Rate [SAR) for wineless communication devices
used in ciose proximaty to the human body (frequency rangs of 30 MHz o & GHz)®, March 210

HKDB 855664, “SAR Measurement Requirements for 100 MHz 1o § GHz™

l.laumda Applied and Interpretation of Pararmeters:

NORM:. v, » Assessad for E-fiald polarization & = 0 {1 < 900 MHr in TEM-call, I > 1500 MHr: H?Eu?uﬁ@ﬂﬂj.
HORM:,y.x are only infermadiate values, Le., the uncerdainties of NORM: y.z doas not affect the E™-Seld
uncertainty inside TSL (sea below Come®).

L2 = NOFEM:, . 2 * freguancy_responss (sea Frequency Response Chart). This Inaarization is
implemanted in DASY4 software varsions inter than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of CommF.

DCPxy.x: DCP are numeanical Enearizaticn parameters assessed based on (ke data of power Swaep wilh CW
sigral (no uncartainty required). DCP does not depend on frequency nor madia.

PAR: PAR is the Paak to Average Ratio that is not calibrated bul determined based on the signal
charachenstics

Axyr Beyr Cxprn Deyz VRO A 8 C, D are nemerical inearizalion paramelen assessed based on
ey data of power sweep for specific medulation signal. The paremeters do not depend on frequancy nor
reicia, W ks the masimum calibeation range expressad in RMS voltage across the dioda,

CormF and Bouvndary Effect Parsmealers. Assessed in flal phantom using E-field (or Temperature Transfer
Standard Tor T < B00 MHz) and inside wirveguicde using analytical Beld distributions based on power
rrsasuramants for f = 800 MHz. Thmmmmmdfwmﬂnmmhﬂh
bourdary compensation {alpha, depth) of which typical uncertainty values are given. Thesa
thdmwhmmmydmwhm Tr-a-wtwiarh‘lﬁ_wm
b NORIME, i, 2 * CoieF wiiinedy T uncanainty comespands bo hatl ghen e Comd=, A dependari
ComvF is used in DASY version 4.4 and higher which allows sxiending the validity from = 50 MMz o £ 100

MHZ

Sphencal izotrapy (30 deviakion fom otrosy): ina field of low gradienls realirad wieng a Nal phaniom
exposad by a pasch anbanna
Sensor Ofzet: ﬂumqﬂmmnﬂuuﬁmﬂmmmﬁmﬂmmw
[on probe axis). Mo tolerance requirsd.
Canneclor Angle: The angle is assessed using the information gained by determining the NOWLMx (no
uncermnty reguined).

Cortificate Noc EX3-TE34_ 1 Page 2 of 17

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 26 of 130



FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EX3DV4 - SNT5M July 25, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Basic Calibration Paramaters

Hensor X Hansor ¥ T Senserz | Uncik=z |
Horm (VITVImF]" 048 0.40 0.50 £10.1%
DCP {mv) 95.7 881 103.0
Modulation Calibration Parameters
[TTTs] Nama A ] c o VR Unc®
dB dBy il ' (=2}
o on X | 00 | oo | 1o | 000 | 1i4A | 398%
T (18] 0 1.0 141,68
z| oo 0.0 1.0 1274

Hote: For detnsds on UID paramalens see fppendi

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution cormesponds 1o a coverage
probability of approximately 95%.

* Tha uncerisntes of Kom xizmmmnﬂmwmta[sumsmn
* Humarical parmsler: ncadianty nol reguined
Wimmhmmmmmmmﬂmﬂimmh“ﬂu

Conficate MNo: EX3-T534_ullg Page I ol 1T
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EX30V4= SNCTEM Juity 25, 2019

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

Other Probe Parameters

| Sensor Arrangemant Trianguar
[ Connector Angle (7 853
hechanical Surface Detection Mode mnablad
Optical Suripce Detection Made ikl
Proba Crverall Length 337 mm
Probe Body Diameter T iomm
Tip Lengih i 8 mim
Tip Clamater ' Z5mm
Probe Tip 10 Sensor X Calbeation Point 1 mm
| Probe Tip Io Sensor ¥ Galibration Point 1 mm
Proba Tip o Sensor Z Calibraticn Poing 1 mm
Focommended Measunement DEBNCE Iom Surece 1.4 mm
Coatificata Mo: EX3-7538_Juig Page 4of 17
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EXI0VA- SN:TEM July 35, 2019

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

Calibration Parameter Determined in Head Tissue Simulating Media

|t {Mbs)® m.' “iim’ | convex | come ¥ | comrz | phe® n{'-':: EL_
150 E23 0.76 1379 | 1379 | 1379 | 000 | 100 | £133%

| 300 453 0.87 1260 | 1260 | 1260 | 008 | 120 | £133%

| 450 435 0.87 11.58 11,53 1150 | oz 130 | +133% |
TED 41.9 0.89 10.17 1047 10.17 035 1.04 +120%
B35 415 0.90 800 580 8.80 049 0.83 £ 12.0 %
200 41.5 par | ope B84 9.84 049 | 080 | #120%
1450 40.5 1,20 B.73 E.73 8.73 0.37 080 4120 %
1810 40.0 1,40 B13 8.13 813 | 034 | 088 | $120% |
1900 | 400 1.40 B.05 8.05 8.05 0.3 088 £12.0%
2100 398 1.48 BO4 | 804 804 | 033 | 0B85 | £120% |
2300 395 1.67 7.83 7B3 | 783 | 031 | 090 | 2120% '
2450 i9.2 1.80 T.58 7.58 758 036 0.50 120 %

2600 .0 108 T.28 128 i 034 | o080 | +120%

| 3500 e 2.0 661 661 B.61 0.30 130 | £131%
3700 arz 312 648 | 648 648 | 030 | 130 | si31%

= Frogatney mhies 300 Mz of 3 100 MHz saly apoiies fof DASY v 4 and Fagher (s Page ), sise & s restricied o @ 50 bk The

ety i the of this CorsF cnssuinty ol calibralion oguency and the uncestsinty for e indcated recusccy band. Frecusncy ity
Ialerai 300 MHE & £ 10, 25, 20, 50 and 70 Mrte for CorwF atseeaments o8 30, 34, §78, 150 and Z20 MHE respeciively. Validy of Coned sssessed
B D M, ard Comed segedsidd 8 13 MHE B 919 NSz Abows 5 G frecguency validity can B sctended io t 110 MHE
¥ i Wpqueeaiss below 1 Gz, e walkdy of st POnNTHGS (2 G @) Can be eolaerd 10 & 10% i lguic comgmnaation formuls & apolied o
miaatared SAR valess. Al Ireguencist abosp 3 GHE, Ihe viskiity of Bl pafimesters {0 and o) i restricind 10 2 §%. The cnceainty i e K55 of
Comll ustartainty lof indicaled 1Rmge! 1t DRETSieTs.
Iﬂwnmm:ﬁﬂn_ﬁ!ﬁmmﬂmmmmbhmihdﬁmt
AhwEE SR Than 8 1% for fegquencies Belew 3 GHz and below + 7% for frequancies between JH6 GHx &l Ay diatance larger than hall the peobe 5o
el e i Doundany,

Cartificate No: EX3-7534_Jul1a Page 5ol 17
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EXIDNVE- SN TEML July 25, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

150 .9 0.80 1338 1338 13.38 0.00 1.00 £133% |
300 4.3 0.52 ] 1238 12.35 003 1.20 $133% |
450 5.7 054 11.87 11.87 11.87 006 1.3 1133 %
50 £5.5 0.96 1023 1023 10.23 e 0.85 +120%
B35 552 0.57 Al plt ] 10,04 0aF .80 + 12.0'%
800 55.0 1.05 980 | o080 | 980 | o040 | 0o | s120%
1450 B0 |  1.: 8.50 8.50 850 | 033 | 080 | s120%

| 1810 53.3 __152 8.16 8.16 B16_ | 042 | 0B | £120%
1900 53.3 1.52 7.95 7.95 795 | 036 | 0B8 | £120%
200 | 532 1.62 783 | 783 793 | 03 | o8BS | s120%

20 | s28 | 1B 7.88 7.58 788 | 03 | D90 | :2120%
2450 52,7 1.95 T.68 T.68 768 0.33 0.50 + 120 %
2600 525 2.16 750 | 750 | 756 | 023 | 080 | s120%
3500 51.3 33 6.7 637 | 637 | 040 | 130 | s134%
3700 51.0 3.55 6.13 613 613 | 040 | 130 | s134%

ot iy A oot b syt L ok i e H ooyl ot

Doy 200 MHE i+ 10, 75, 40, 50 and 70 MHz2 for ComeF assessments o 30, 84, 128, 150 and J20 MHE rosgseesiondy. Mmm-
0 B i 4-0 Mer, and Comef asesssed bt 53 M2 i 979 Mz Above B GH2 fnequancy valicly can be eended 10 £ 110 MH:.
'Mmmaﬂmm“dmmuﬂu:munﬂ-thz1ﬂlmwmqmm
messred SaR vales, Al Segquencess above 3 GHz, the valdiny of Bsos panmeler fo and o) @ reslrieted 1o & 5% The encerainty B e 155 of
g-mfmhhm“mm

AiphaDeplh are delemmined duning calbration. SPEAD wamants Thai B remaining dervistion dug 1o e Sousdary e sfer compenaation is
”'I-H.il-u.1-'!‘hmmﬁﬂnwm:ﬂhmmadﬂhdmm#Mhﬂ“m“
diarmpine tooem the Bounsiany.

Gertficate Mo EX3-7534_Juita Page B ol 17
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EX30NVE- SHETEX July 25, K19

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

‘% | - = ; I _
L v AR T OIS, RN = ] (ESNITT.) I
g |
L Tl O3 P i e eiiai g T
L e | .......
ﬂ_E:'II’ | - - J.l]'..ill":llll Ll i 1
L] 00 1000 1500 2000
 [MHz] 2
o R
Uncertainty of Frequency Response of E-fleld; £ 6.3% (k=2
Caelificats No: EX3-7534_Jul1 Fage 7ol 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXIOVA— M 75 July 26, 2019

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz R22

" ]
[ [ k2 * i
= L o -n g
. .
. + + ]
-
i « - g ] e A 5 .
Yeoox ad o, ta
- ' g, i D:.l:.-\ll r I r _l LB, Ba #’--nh
] . an W t R S
5 u=f & '
L] -
4
L 3 ! - =
Er | - L1 ] = S kL]
e |
[ . W Ll L] (]
Tt ] ¥ & ot K ¥ z

1 2 . — _— EIIOL e, o
% aumﬂﬂﬁmﬂrw
4 f | |
.u:.il.- ....... Frirmrrsr e e e e e s | EE—
| § | § L R T 1 i i i T 1
-1h- -1|:||:| -d'-t- a '55& h.Jﬂ 1.-'m
Rol[7] -
. auEE-.; et =TT
Uneertainty of Axial lsotropy Assessment: £ 0.5% (ke2)
Corficate No: EX3-TS34_kats Page & of 17
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EXA0N - SHTSH Sy 5, 2019

Dynamic Range f(SARead)
(TEM cell , f,.u= 1800 MHz)
3 s “g il
; e o
: =it
i

Cortificnte Moc EXC5. 7534 Jund Paga 8 of 1F
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EXIDNE- SHLTE Juy 25, NG

Conversion Factor Assessment

= 900 MHz, WELS RS (H_comF) { = 2450 Mz WGLS R22 (H_convF)
b \ |
1 1'1.\‘ P
£u E‘ =l \
£ E_of &
£ 1 L,
i 7
(V] W
s !
Ll I . [Tt a r : --. ! T .-l ---I'. = o, :|.. ”-:." )
: i R - > o : ; ; - -
.-\.'-..-Lh.d rn-\:‘o-";—'- .-u:'\-l.r hﬁﬂ
Deviation from Isotropy in Liquid
Error (4, §), f = 900 MHz
0 -08 -08 04 02 08 02 04 6B 48 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Ceriicale Ma: EX3-TSM_Jul1g Page 10of 17
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EX30VE- SHTEM Juily 25, 2019
%ﬂndmﬂwuhﬂmmm Paramaters
Communication System Name A B c o vE Unc"
s OB | dBEjEd 48 m (k=2)
] oW % | ©0d [ 0oo | 1148 5%
¥ | od 00 1.0 4.6
Z] o8 an 10 1274
‘1:5&11- LIMTE-FOID (erCOMA) x| a4 7] 1Te | 2m LN 07 %
I ¥ | 203 | eas | 14 (K]
Z| as | ese | mo0 | | w7 |
00T | UMTSFO0 (HS0EA x| a4 B56 178 | 488 | V0.9 105 %
ChB
¥ | 44 BT 175 1166
Z| 4T 8.2 106 57
gjﬁ- UNTE-FO0 (HEUPA, Subiest 2) X | s T ] 180 | 384 | 138 man
¥ | 4 850 176 1162
Z| ama A1 10.5 184
1000~ | LTE-FDD (SC-FOMA, 100% B, 20 x| Bar 868 192 | 567 | 1224 A%
| CAE
¥ .E 51: 1E 1208
Z| 558 R 182 e,
T1- | LTE-FDD (SCTOMA, 100% RE, 20 x| 751 i) 198 | 6Az | a7 PR
| GAE 1
AT B G 190 o)
z| m B85 108 15T
108 LTE-FDD ‘-ﬂ?m 1% BB, 10 X B4 BE 4 192 5.80 1358 2132%
| CAG | MHz, QPSK) AL
¥ | 570 T 184 ]
= z| sm B8 181 (LA =
1008- | LTE-FDO (SC-FONA, 100% B, 10 X | T4 BT 193 | B43 | 143 TR
CAG | MM, 16-CAM)
b 1T} -1 188 1%.3
z| em B 108 123
10- | LTE-FDD (SCFOMA, 100% RB SMHZ, | X | 524 gB0 | 180 | 58 | 1%Ed EL
CAG K]
¥ | saz BLd 8.2 1157
Z | aer B2 200 T
10111 | LTEFDD (SO-FOMA, 100% RBLEMHZ, | % | 698 G 198 | G | 1280 A%
| CAG TE-CAL)
Y | 63 BS54 188 1134
Z | Bm0 B4 106 1084
T0917- | IGEE B0Z.11n [HT Mited, 13,5 Mops, x| nm B8O | 208 | BOT | 1254 LY
CALC BPEK]
¥ | am 6 5 199 054
zZ | oo X 715 400 Frmas
A0 | LTE-F D (S0-F D, 1007 e, 15 x| 7T BrT 201 | 648 | 1469 R LY
| CRE 1 i
T T.05 BE 0 18.1 129.0
z | 1ar EEA 10,8 1164
10142- | LTE-FDO (SC-FOMA, 100% RE IMHz | x | 878 BiG 190 | B3 | 120 $a% |
| GAR QPSH) i
Y 524 B4 18.1 1128
Z | &7 G723 19.9 LLEE N
10183 | LIE-FDO [SC-FOMA, 100% FB, Mz, | % | G688 B0 BT | Ba5 | 1342 rEY
CAE 1E-CIAM)
¥ | 6O& B4 88| 1155
Z | &m CE] 8 | 14848
Coriicats Mo: EX3-T534_Juil1a Page 11 of 17
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EXBOWA- SHTEM July 35, 2018
10148 ﬂi';-mu:ac-m 0% B, 1.4 x| ss8 &8.1 1.1 5.78 1245 £12%
CAF :ﬁl

¥ | 503 | 646 8.2 Wag
Z| 558 &5 201 Lt
[oa6- | LTE-FOD (SCFDMA, 100% RB, 1.4 x | aar E7.1 wa | 841 | 1272 A% |
| CAF | Mz, 18.C0AM)
¥ | s 550 1.9 K]
Z| 641 | B8 | 208 468 =
0048 | LTE-FDD (G0-FOMA, 50% R, 20MHz, | % | 7.4 [T e | G4z | HI4 A%
CAE | 1AM
Y | 865 65,6 18.9 1
Z| &n 863 | 186 1.7
T0i5E- | LTEFDD (SO-FDNA, 5% AE, 10MHE. | X | 503 860 we | & B | 2%
¥ S44 | BB 8.2 1154

L — ) Z | &9 &7.2 109 | (LA ==
10155 | LTE-FDD (SC-FONA, 500 RE, 10NHZ, | X | 647 671 198 | 643 | 1380 1.7 %
CAZ 1E-CAN}

Y | 838 65.5 189 1ag
Z | faE 68.3 188 08,1

10156 | LTE-FOD (SC-FOMA, 50% RO, SMHE. | X | 569 658 ma | &7 | 1278 2%

CAG OPSK)
¥ | 523 845 18.2 118

e ) 2| sm 672 Mo | LT
05T- | LTE-FOU (SG-TDMA, 50% RB.SMHE | % | 688 B7.0 1BE | 848 | 1a07 1A% |

| CAG | 15-0AM)

Y | coe [T 189 113.7
| &m [E] o8 | | 1462 |
10160- | LIE-FDD (GC-FOMA, 50% RE, 16MHz, | % | 0.7 | 666 | 193 | 582 | 1301 A%
| CAE QPSK)
¥ | sa0 649 14 1182
Z| 580 | 659 | 181 107.4 |
10181 | LTE-FDD [SC-FOMA, 50% FB, 15MHZ, | X | 1.27 [T 195 | 643 | 1435 A%
CAL 15-CA}
Y | o 658 | 180 [FET]
[z | ore | ees | a7 1120 |
10168- LTE-FDD { L, 14 X 482 B5.6 187 546 183 0.8 %
| CAF QPSK)
i i 4 T4 [E] 1-&!_ &'I

esar s e e e o Z | 458 7.4 200 | 13 e
0167- | LTE-FOD (SC-FDMA, 50% RB, 14 MHE, | % | &77 &7 1wy | 621 | 123 HZ%
CAF 1E-CAM

¥ | 558 880 107 [F]
Z| &m T 20.8 1324

0168 | LTE-FOD (SG-FONG, 1 R, 20 MHZ, X[ 4w 656 188 | 503 | 197 2% |

CAF QP5E)
¥ | 458 855 18.8 1380
Z| 474 &7 2.1 (%
0170~ | LTE-FDD [SC-TDMA, 1 RS, 20 Mz, X | 535 6.3 17 | B52 | 1I1LE 2%
CAE 1E-QAMY
¥ | 817 ¥ 18.8 1353
Z| 535 a7.8 2.8 1234
0175 | LIE-FDOID (GG-FOMA, 1 {5, 10 MHz, K| #73 | B55 | 189 | 572 | 1134 TR
CAG QPEK)
¥ | 456 854 e 1376
Z| 474 a7 201 125.7
T8 | LTE-FOD (SCFOMN, 1 RE, 10 MHz, x| aM K 1oy | 652 | 1116 =i%
Can | IB-0AM]) Ay
¥ | 518 08,1 188 135.1
Z | s34 61T 208 (LD
Crlificate Mo: EX3-T534_Jul1d Page 12017
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EXI0VE- SH-TSM Juby 35, 2019
TOITT- | LTES DO [(SC-FOMA, 1 RE, 5 MHZ, x| 4rs ) 190 | 513 | 1133 wWi%
CAl -

¥ | 458 654 189 137.6

Z| arr [FF] 02 1258
10178- Lﬁiﬁm1ﬂﬂ,5m 1B | x 535 53 19.7 6.62 1118 2%
| CAG AN L

¥ | &i7 662 166 135.2

| & [T] 07 Y
0187- | LTEF00 (SL-FOMA, 1 RB, 15 MHZ x| 413 B55 188 | 592 | 1185 3%
CAE CPSH)

Y | 481 [ 190 137 6

z| 4rs | er1 | 201 1754
10182 | LTE-FDD (S-FOMA, 188, 18 iz, % | 535 B84 w7 | 652 | 1118 HIi%
| GAE | 15-0AM}

Y| s18 [E] 194 1351

z| sar 679 FoE] 1236
10184- | LTEFDD [SC-FOMA, 1 R, 2 MHE. x| ar2 54 s | ATE | 1i34 #Z%
CAE CIPSK)

T_| 480 5.8 19.0 138.0

2| are 7.1 21 125.7
10185 | LIE-FDD (SC-FOMA, 1 RB, 3 MHz. 16- | X | 532 K] 198 | 6.5 1.7 1.2 %
| CAE QAN

¥ £19 B54 19.7 135.4

Z| &36 &7 208 1238 |
18- | L 1R, 1.4 Mz, x| a4ma 655 89 | 5T | 133 08 %
| CAF ] L

¥ | 460 656 189 137.8

I _ 2| ave 671 201 158 — 1

10188~ | LTE-FOD (SC-FOMA, 1 RE, 1.4 MHz, x| 5M 863 1we | 6B [ 1T 2%
CAF | 18-CAM)

¥ | 516 6.1 19,5 1355

2| s BrE | B0 128
10198- IEEE BO2.11n (HT Mixed, 6.5 Mops, X 51 Er.7 208 B.10 1189 $223%
CAG BPSH)

¥ | a4 e78 | 208 1459

z | &ss 8.7 214 131 pa—
gz.?:- UMTS-FDO [HSPA+) x| vor TE] 190 | 567 | wss 4%
= ¥ | 645 E5.4 187 1200

| £ | BSE 55,7 184 __| 133
1027d- | UMTS-FO0 (HEUFA, Gubtest 5, 36FF | X | 504 65,7 187 | 487 | 1408 Hi%
CAR R 100

¥ | 54 ES.5 18,0 120

Z| s83 B8 19,0 105.8
0ETS- | UMTEFO0 (MSUPA, Subtest 5,3GPF | X | 4m B5.5 178 | 386 | 1273 T %
CAB Pl 4]

¥ a4 [T 1T 4 1119

FEEYT 675 183 wE
10207- | LTE-FOD (SC-FOWA, 0% RB, 20 Mz, | o | 626 B68 | 182 | G81 | 1385 2w
AAD OPSH}

¥ | se7 647 8.2 116.8
S— £ ] 628 Br4 _§ 201 o | |
TOZ08- | LTE-FDD (GC-FOMA, 50% RB, 3 MHZ, | X | 554 B58 | 188 | GBIz | 1281 L]
AAL QP 5K

Y | S04 644 18.1 oG

FAT 673 198 1385
f08- | LTE-FDD (GL-FOMA, G0% RE, 3MHAL. | X | 648 67,2 1Wa | 638 | 1zme A%
| ASD | S6-0AM)

¥ E El? 184 110.4

z EL53 8.6 208 1430
Conificats Mo: EX3-T534_Jul1§ Page 13 of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXADVE- SHTE34 July 28, 2019
(10311~ | LTEFD0 (SC-FDMA, 100% A8, 15 K| BT8 | 688 | 185 | 600 | 14085 | E1A% |
AAD Mz, QPSH}
¥ 624 54 ART 1204
— Z| 63 | eaz | 193 110.2
10415- | IEEE B02 116 WiF1 22 GHz (D855, 1 | % | 285 | 658 | 188 | 150 | 1276 | &%
AAA Mbps, 99pc duly cychy) -
¥ | 232 | esD | 168 1130
Z | 31 | 723 | 08 41,3
416 | IEEE G02.11g WiFt 2 4 GHz (D555 % | 46 er7 | ms | &14 | 1185 E% |

Ank, OFDM, & Mbps, S89pc duty cycie, Long
puamEat)

a7 678 | 208 1437
] 053 B85 | 214 1317
M35 | LTE-TOD | 1 5,60 683 | ms | TEE | 1328 Him
AAF UL 0 T

4,50 [T a2 1144

554 | 686 | 228 | 143.8
T457- | UMTS-FOD [OG-HE0FA) 752 B85 181 | BE2 | 1158 | 214
Iy o

7.86 865 | 103 142.3

B.00 (L] 158 ke 128,8
10460 | UMTS-FOO (WEDKA, AME) 2.7 [T 1732 239 1207 .5 %
AAS

P BET 175 148.3
327 e | 207 1342
10461- | LTE- 1 80 a3 27 | 7TAE | 1324 HE%
A | OPSK, UL Subdramwes2.3,4.7,69)

[ B55 | 201 1145

) [T

1
T0462- | LTE-TOD (SCFONS, 1 AS, 1.4 MHz, B.07 6.1 323 | B30 | 1297 T %

A AE-Cid, UL Subdrame s b, T8.8)

MI-: A B :-:IH-t el |1 = :H:MI-I HIM-: :H:H;-e: uiu?-d :o-e'iw-: L | | ;uilu-o: | B | =

[ 554 W78 | 218 ar.7
596 | T08 | D4 L]
I0MG4- | LTE-TOO (SC-FORA, 1 RE, 3 Mz, 5.54 [T 7 | 1AE | 18 HT W |
AAB CIPSK, UL Subdmoened,3 4,7 80)
4,90 B58 | 203 1153
S— | 5.57 Bog | Fr9 1438
10465 | LTE-TDD (SC-FOWA, | RE, 3 MHz, 16- B.02 [TX] 223 | B4z | 1204 1.7 %
AAD QUL Subdrame=2.3.4.7 8.5
5.55 678 | 718 477
588 T8 | 234 | | Wiz
TOMET- | LTE-TOD [SC-FO%, 1 AE, & MHz, 557 822 | 218 | 782 | 1.7 T %
ASE | CEEH UL Sublame=2,1.4.7 8.5)
4.82 857 | X032 115.8
5.54 [T prd) 1434
TO4ER. | LTE-TDOD (SC-FOWA, 1 /B, 5 NHZ, 16- B.00 B =4 | 832 | 1208 TN
| ASE 1 G, UL Sobimp s 2 T8 e
5.55 678 | 218 147 8
5,5 08 5 1.2 =
Fridg TW BA7T | 682 | 218 | TA2 | 182z | 21.7%
LAAE | QPSR UL Subframe=2,3,4,7.8,8)
4.50 BS5H | X2 LS
— 852 | eas | #7 [LET]
[1M71- | LIE-TDD (SC-FOMA. 1 AB, 100HE, 16- 6.03 w1 =3 | 892 | 130 REE)
(AR | G, UL Subdmmesa 34 85
—E"—.ﬂ ary ;Lﬁ wary
5.56 k-] pal] 141.0
Cartificate No: EXC3-TAM_ B Paga 14 of 17
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EXADVE- SN T53 July 25, 7019
AT | LTE-TOD (SC-FONA, 1 5, 15 WAL X | 558 BAZ | 217 | 7H2 | 1B 07 %
AAE
¥ | asa 855 | 204 115.4
Z | =58 B9 =Aa = Mg
T4TR- | LTE-TDD (GC-F DM, 1 AB, 1568z, 16- | X | 603 Bo2 24 | 832 | 187 Haw
AAE CUAM, LIL Subransse2, 34,7 8.9) ST,
¥ | 584 B8 | 218 arg
1zl e |77 [ms [ T Wi8 m
WHTT- | LTE-TOD (SC-FON, 1 AB, 20MHE, 18- | % | B0 R 23 | B3z | 1804 L™
AAF Cubt, UL Subdrame=2 3 4 7 8,65
Y | 55 E7E | 2.7 x]
Z | sm s | 7.5 418
[TodT8. | LTE-TOD [SC-FOMA, 50% RB, 14 MHZ, | ¥ | 584 Br 8 | 213 | 7.4 | 188 0%
Ad QPSR UL Subfame=2,3.4.7.8.5)
¥ | 521 B5.8 20.1 1213
Z | a8 878 | 215 i
I T0RB0- | LTE-TDD [SC-FOMA, 50% RB, 14 MHZ, | X | 654 T 722 | 818 | 08 =T %
AMA | 18-0AM, UL Sublrame=2,34,785)
¥ | & g5 | 086 1205
i FIICEE] gag | 22 .| 1ns i3]
El:z- LTE-TDD (SC-FOMA_50% RD, MMz, | X | 628 BTE | 213 | T01 | el HT%
| ang | OFSK UL Subframes2 3.4.7.85)
¥ | 553 853 | 138 1
Z| 5% w5 | 23 [EEE]
[TMB3- | LTE-TOD [S0-FOMA, 50% RB, IMHZ. | X | BAT E78 | 21z | B | WeE T
ARE 1 UL Subframe=2.3.4,7 e
¥ | 644 666 | 207 1T
Z | ess | ess | 222 | | 12 —
(4B | LTE-TOD (GC-FDMA, 50% RB,GMHz, | X | 628 6T | 2z | 758 | 141 T
AAE QPSK_ UL 7
¥ | 554 653 | w8 1280
Z | s 74 213 11;1.‘3
10486~ | LTE-TDD [GCFOMA, 50% RE,SMAZ. | X | 700 | 673 | 22 | B38 | 1128 | #8%
AAE 16-GAM, UL Subframe=2,3,4,7 8.8}
¥ | &s8 604 | 208 133,17
Z| 700 | a8 | @20 | | 1B =T
TO488- | LTE-TDD [SC-FOWM, 50% RE, IOMHE, | X | 827 663 | 203 | 7.0 | 1131 .7 %
AAE 7
¥ | 800 654 | 18 1390
Z | 635 &3 | 512 1234
(70885 | LTE-TDD [BL-FOMA, B0% RB, 10MHz, | X | 7.28 673 | 211 | &3l | 16T 0%
[ AAE [ 16-08M, UL Sublrame=s, 347 3 5}
¥ §.82 [F] A 1354
- ] [z | 1.4 882 | M8 1302
0491- | LTE- [ X | 688 BT | 205 | o4 | 174 T
AAE LiL Sublrames 7 L
Y| 813 BE7 | 200 138.3
Z |_eor 7R | 714 | 1mE
32 | LTE-TDD [S0-FDM, 50% RB, 150G, | X% | 7.74 67 B | 213 | 841 | 1244 Bi% |
AAE | 16-00AM, UL Subframe =2, 3,47 8 8)
¥ | 7135 BES | 207 1846
Z 1.2 BAS ) 1380 |
T LTE-T[IJ[SI:—FM:HI‘H-?B.NH-LL % | 665 BER | 08 | 708 | 10 PN
AAF
¥ | 618 BaE | 200 [EE]
u Z | 667 678 | 215 1283
10495 | LTE-TDD [S0-FOMA, 50% RB. J0MHZ, | X | 7.88 874 | 212 | B3 | 124z L
L 16-CHAM, UL Gubtramae=3, 34,7 80
¥ | 7.5 B2 | 208 1447
Z | 188 884 | =0 1380
Cartificatn No: EX-TEM_Julig Page 15 of 17
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EXAOV BNTE Juty 28, 2019
10487 | LIE-TD0D (G0-FDMA, 100% HB, 1.4 x| G.I8 679 72 | TH | 455 .7 %
AAS MHE, OPSK, UL Sublramee 3.4,7.8.9)
¥ | 545 055 10.9 1255
2| 542 o8 | #3 6.2
10408- | LTE-TDD (SC-FDMA, 100% RE. 1.4 x| 7.8 0.3 722 | G40 | 1494 %
ey Mz, 16-CIAM, UL
T
¥ | 8az 06.7 0.7 8T
2| e &8 223 1186
10500- | LTE-TOD [SL-FOMA, 100% RD, 3MHL | X | 608 062 203 | TET | 110.8 %
AR OPSK_ UL Subframen3 3.4 7 #.8)
¥ | &ETo 653 6.8 130.2
Z| o6 673 1.2 130.7
}ﬂ’" Lm-m{m-mmn_:a.suh, w| T8 674 232 Bdd 1182 1A% |
LAME | 15-CAM, LA Subframe=3,3.4,7.8.9) -
¥ | 74 565 207 1348
= = Z]| 718 £8.4 220 155 1
10503~ | LTE-TOD [SC-FOMA, 100% RE, § MHe, | X | &30 A 204 | 102 1134 .7 %
AME | OPSH UL Soblreme=334,7.8.8)
¥ | 5Ea 653 194 1352
£ | B BT A 213 124.1 A
10504- | LIE-T0D (SCFOMA, 100% RE,S MHE, | ¥ | 7.27 B7.2 711 | &3 1188 LS
| AAE | 16-0AM, UL Subfreses2. 3 4,7.8,00
b 1 L 205 16.5
Z | T ez | 214 129.0
006 | L1E-TDD (SL-FOMA, 100% B, 10 X | 883 BET w5 | T.04 1168 TN
| AAE | UL Sublrames=2 3.4 7 i
¥ | BT 555 194 1375
B z| &es 870 215 128.5
0507- | LTE-TD0 [(GC-FDMA, 100% RB, 10 ¥ res 675 212 | 838 | 1432 1.9 %
AAE MHz, 16-00AM, UL
Sudrirarnoed 3.4, 7.8.9)
¥ [ a8 [ Pl 1451
Z | 1B g2 4 =a _ 1381
10506- | LTE-TDD (SC-FOmh, 100% FE. 15 % | 7.08 573 | me | T80 | 124 Ho% |
| AME | Mz, OFSE, UL Sublrane=2, 34,7 8.9)
¥ | _&m ] FoE] 1427
Z | 130 BaA 718 195
0815 | L RE. 15 x| 818 (] 25 | 84T | 1300 2% %
BAE MHE. 16-Cuhil, LIL
Subdnme=1.347 8,5)
¥ | 738 B5.5 0.0 111,
| air [T 27 1431
0512- | LTC-TO0 (SC-FOMA, 100% 8, 20 % | 686 73 206 | 774 1304 Ho% |
| AAF | MHz, OPSK, UL Subfame=3,3.4,7.8.9) =
¥ ) e €50 | 201 Lol
1 7m 684 FIL] s [
WEE1S- | LTE-T00 (SC-FOMA, 100% HE, 20 x| 803 7 214 C¥¥] 06 | S3%
AAF MHz, 16-0AM, UL
Sublrama=2,3,4,7,88]
¥ | 747 6.4 208 1487
z | moa BH.E 22 1424
10615- | IEEE B0Z.110 WiF| 2.4 GHz (D555, 2 x| 258 858 168 | 158 FFI] WEW
LLLY Meps, Tps duty Gyese)
¥ | 233 B5.4 105 113.2
z an 733 21.3 1300
10571- | EEE BOZ. 110 WIF| 2.4 GHz (D555, 1 X| zra 66.3 172 199 124.0 07 %
| AAs | b, Sipe duty cycie)
¥ | 748 656 T 06,0
Z| 356 o | A RER]
Certificatn ho; EX3-7534_Jui1§ Page 160l 17
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EX30Y- SH:TEM July 25, 2015
iO8T2. | IEEE BOL 110 Wik 24 GHE (655, 2 X | Z84 4.5 itn | 18 | 1T 5% i
AAR
¥ | 237 | 651 | 89 145.6 l
£ | 3ar 731 213 1365
10875 | IEEE BOZ. 11 WiFI 24 GHz (D555 % | 566 ar.y 210 | 883 116.3 5%
AAA OFDM, B
¥ | @58 [T .2 1405
z| om0 | sas | 28 __| 128
10501~ | IEEE BOZ.11n (HT Winod, SOMHE, % | 984 6T | iz | BE3 | T4 5%
| AAB | MCED, Bipe duly cychy) =
Y | 989 68.0 12 27
z| 888 | 688 1S 1317
105030 | IEEE BOw11n (HT WMiend, 40MHE. x| 1043 [T 4 | BT 1247 2T %
e ¥ | a4 4 a4 150,00
Z | wsd 5.3 771 136.8

w.mmuummmmmwmmumhmmdm
e
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Calibration Laboratory of iy, G Sehserischer Kakbeeedionss
Schmad & Partner [ Service mitse Féesicansge
Emgineering AG o g Serviciosviccam o et

Zpughsussirasss 43, 3004 Zurkch, Switesriand .-'“—-.. "'l-....#‘* S 10 il Wieleft Bt

Aceredied by the Swiss Accraditaton Sevice (SA5) Aeeremitaiion Mot SCE 0108

The Swiss Accrediialion Sendes is oae of the signatonies to the EA

Munitsteral Agreemant for the recognition of calitration cerificates

|GALIBHHT{DHZEE;TIFETE SO |

= .'. -.I. bes
Calibrtion dete:

This calibimbon certifcale docurants the vaceabdly 10 naonal Hardards, whch milod the jpiracsl unds of madscrementa (55
The Meas ETErs o B wisilales wilh Jonfcencs peobatsity pre gieen on T bollwing pages ond ae pa of the cemlicate

Al calirutinm Pave been condeched in B Gloped isboratony laciity; smdncrment lemperure (72 & 337G and hmidity < T,

Caltraion Equipment used MATE orlschl for calibratinn]

Primary Standards [+] Cal Ot |Cortificain Mo} Scheduled Caliteation
Pt ersstisd KRP Sk 104TTH 08 Ape- 18 (o, 217-LETHNGETH) A1
Powes sensar WRP-201 Sh: 103244 B8-Ape-18 fHa T-OHTE) Ape 13
Power gansor BAP-TH1 Ca-Apr-18 (o, 21T-00ETH) Ape A5
Foabirenie 20 08 Ao C:Ape- 11 {Ho. 17-(H) ApeAd
DALS 10-Dee- 18 [Mo, DAES-B50_DectB) | Dec-18
[ Fislence Probe ES30VE 31-Chesc-18 o, E53-3013, Deci) Dec18
Secondary Siandans Chack D [in houst) Sciacuber (Tack
Posser maler E44108 Of-Agr- 16 {in hoasae chech Jun- 183 I house chechc Jun-20
Fower sensor E447124, O-Agr- 116 [ honpme chisch Jun-18) I heaste shescie: Jun-201
P i E4812A, 08-Az-16 [ hoarse Chasdis Jun-18) in howse chiscc Jen-34)
_RF garanalor WP BE48C -0 (i P e Juns 18] In house checkc Jun-20
Hetwork Anafyzer DEMGES 11 -Bar- 14 (7 houiep ehipsh Oot-18) In hoese chadc Odi-18

This calibsnticn carificate shall nol be rep iaed gndepl in bl withoil witien approvsl of the lebortony.

Coetificaibe Mo: EX3-7364_Janil Page 1 ol 15
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Calibration Laboratory of o ) §  Schweraches Kaibriediet
Schmid & Partner C Sorvico audisn détalonnage
Engineering AG . » g Benvisic sizsers of terwiers
Zeughaussbrasss 43, 3004 Turich, Switcarland N e W Swidd Calibration Sarvice
Accredibed by [he Swiss Accredibuiion Service (SAS) Accredastion Ne.: SCS 0108
The Swits Ascreditation Serdce ks ons of the signatories to the EA

Mubtilatersl Agreasment for the recognition of caiibration certificates

Glossary:

TSL fissie irnulating louid

MORM 2 sansitivity in free Space

Comf sengithily i TSL T NORMey.z

oCP diode compression poing

CF crest factor [ 1iduty_cycle) of the FF signal

A B C.D madulation dependert linsatization parsmebans

Polarzation ¢ p rolation arcund probe auiis

Polanzabon 3 B rotation arcund an axes that i in the ptane nofmal to probe axis (et measurement centar),

e, B =0 ls nosmal o probe axis
Connecion Anghe inforrmation used in DASY system o align probe sensor X 10 the robol coordindabe SyElam

Calibration is Performed According to the Following Standards:

a) [EEE 514 1528-2013, "IEEE Recommanded Practice for Delemining the Peak Spatial-Averaged Specific
Absorpiion Rade (SAR] in the Human Head from Wireless Communications Devices: Measunemsht
Technigques™, Jumss 2013

b |Ecsm1,-,wwummdmmmmqm:mw
held and body-mounted devices used next 1o the ear (Irequency range of 300 MHz to § GHz", July 2016

¢} IEC §2200-2, "Procedure o daterming the Specific Absorption Rate (SAR) for winsless communication devices
used in close proximéy to the human body (requency range of 30 MHz to & GHz)", March 2010

d) KDB 855684, “SAR Measuremant Reguirements for 100 MHz to & GHz"

Hlﬂ'mll Applied and Interpretation of Parameters:
mr;memmma-nﬂsmumnTew = 1800 MHz: Ft?ﬂw:muad-}.
NORM,y.2 a8 only intenmediate values, Le.. the uncertainties of NORMy,y.z does not affect the E™-feld
uncertainly inside TSL (see below Comd).

- m.lﬁlx.r.a NORM,y.2 * frequancy_respanss (2ea Frequancy Response Char). This Inearization is
imglemented in mmmmummdmmﬂmhm
mmmmmdw

*  DCPry.z DEP are numerical linearization parameters assessed based on the data of power swoep with CW
signal {no uncertainty requined). DCP doas not depoend on fnequency nor media.

» PAR-PAR i the Peak lo Average Rato thad s nof calibrabed but determined basad on the signal
characieristics

s Axpr Bryr Coyz Oxyr VRS A B C. D are numerical inearization parameters assessed based on
i vt of powes Swap for speciic modulaton signal. The parameters do not depend on frequency nor
media. VR s tha maximum calibration range expressad in RMS vollage across the diode.

s ConvF and Bounoary Effect Parameters: Assessed in sl phanom using E-fiedd (or Temperature Transfar
Stardard for { < 500 MHz) and Inside waveguide using analytical field dsirbutions based on powes
moasurements for § = 500 MHz. Tha same setups are used for assessment of the parameters appled Tor
wm[mhm:ummﬂlmtyManw.mmm
weed in DASYY softwane 1o improve probe accuracy close to the boundary, The sansifivity in TSL comasponds
1o NORMy, .z * Comd whensby the uncertainty commesponds 1o thal given for ConwF. A frequency dependent
CoanvF is used in DASY version 4.4 and higher which allows exbending the vakdity from + 50 MHZ b + 100
MHEz.

= Sphevical isotropy (30 deviation from isolrepy): in a field of low gradients realized using a flat phantom
npxposed by & pateh anlenna.

*  Sensor Offsef The sensor offsel comesponds to the offsat of vidual measurement center rom the probe B
(on probe axis), Mo ilerance required,

= Comnectr Angie: Tha angle is assessed using the information gained by determining the NORM: (no
uncarainty fequired).

Cortificats Moo EX3-T384_Jan18 Page 2 of 15
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EX3I0NVE — SN.T364 Janusty 23, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364
Basic Calibration Paramaters
b Banaar ¥ Bansor Z e (k=2)
Haorm i)y 0.46 048 0.57 101 %
'Er_hﬂpl_ v [IHd a6 89.3
Calibration Results for Modulation Res
i Communication System Hame A ] [ o VR Max | Une"
o8 BV a8 my . | (=2}
[1] oW X oo oo 10 000 | 1148 | «2T% | +47%
b U! Gl 1.0 1134
¥ 0.0 o 1.0 L]
MNote: For details on LD parsnmelens sea Anpendi;
The ungartainty of measurement s staled as the slandard uncertainty of measurement
m by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 95%.

& T uncerisriies of Merm Y7 da notl secl tha E™-Reld uroertainty inaids TSL [1se Pages § and B,

¥ ol EadnEaion Saramalor uncerienty nol reguined

L Uircprisinty is debarmanesd using the mic, Snistion 1om B s apoling rectangular desrbuSion ond is sopressed fon the squane of the
Frgded wgdupr

Cerfifizabe Mo: EXNI-TI84_Janth Pages 3 of 15
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EXMI4- SMTI84 January X3, 2018

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

Sensor Model Parameters

Other Probe Parameters

[ Sensor Amangsment Triangular
Caonnectar Angle ) 1209
Machanical Suriace Datechon Mode euibhisd
| Opitical Suripce Datection Mode disablest
[ Frooe Overall Length — 337 mem
Probe Body Diasmeter W0 mm
Tip Length Smm
[ Tip Diameter kb
Probe Tip 1o Sensor X Calbration Poirt T mm
Frobe Tip 1o Sensor ¥ Calibration Point Tmm
Probe Tip o Sensor Z Calibratbion Pont -
" Recommended Measurement Distance rom Swriace 1.4 mm
Corticaie Na: EX3-T364_Jan19 P 4 of 15
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[EXIDV4— SN 7364 Januany I3, 2019

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 {Mbz) © -m' "“ﬁ*"" ComvF X_| ConvF Y | ComvEZ | Adpha® m“ 1‘5
150 523 078 1207 | 1207 | 1207 | o000 | 100 | s133%
300 453 087 1205 | 1205 | 1205 | o0e 120 | $123%
450 43.5 08T 10.75 10.75 10_.?5 0.13 |_.3-U 133 %
750 418 089 1042 | 1042 | w4z | 056 | 080 | s120%
835 #15 |  os 1023 | 1028 | w23 [ 030 | 109 | s120%
500 415 0.97 8.78 6,78 a.78 031 108 | +120%
1810 40,0 1.40 B.25 8.25 8.28 0.35 OLET 2120 %
1800 40.0 1.40 g19 | 819 | 819 | o3 | o85S | s120%

| 2100 9.8 1.49 815 | 815 | 815 | 025 | 109 | +120%
2450 3.2 1.80 T | 7ae 738 | o040 | o088 | z120%
5250 359 471 5.08 _5.08 508 0.40 1.B0 131 %
5500 356 496 486 | ams | 486 | 040 | 180 | +134%

| 5800 355 507 468 | 488 | 468 | 040 | 180 | +131%
5750 35.4 5.22 472 | a1z | a2 | o040 | 180 | +131%

E Frogusncy mmhltnr:mﬂwmhm?ﬂiﬂmtﬂlﬁﬂhﬂlll_‘ﬂHblWl-l‘b-'l'l‘ll
uncoiaanty iy the of thy CaneF unceriainty & calibration freguancy and The urcertsnty lor the indicated frequency band. Frequency walidity
Bl 300 NEHE B £ 10, 25, 80, 50 gned T0 Mz for Con aesssemants ol 30, 84, 170, 150 and 230 MHE mesphiesly. Vaedty of ComF it ol
E“u]ih-ﬁw-ﬂ;di13“‘#15Hm5mmmﬂﬁﬂmhlﬂﬂm
" Al ey balow 3 (i, the valdity of Sidus paraslers o and o i b relioesd 62 + 10% i bpud comperaalon fmuls B sppled W2
ik SAR vakses. Al troquencies abown 3 G, the valsity of lidus paremetens jc and of & fesincted o & 5%, The uroeriinty i the ASS o
s G ancartaanty dor ineStined Mot fissud pa/aTots i ;
ae debenmined during calibration. SPEAC wirrany that the remadning devaton dud i e Boondsny sfiea aRe GoMmpbnisien &
lesss than & 1% for regquencies: below 3 GHz and Below & 2% for bequencies beimean 3-8 GHz of any distance larger fhan hall the probe ip
ciameher frim Th boufdany

Cortficaie No: EX3-T384_Jan1d Page 5 of 13
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EXI0N4- SH:TI64 Jamesty 33, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Media

vy | ety | " | comex | comrr | conez | mpen® | “om | o8
150 61.9 0.80 12.37 12.37 1237 0.00 .00 +133%

| 300 5.2 0.2 179 | 179 [ 1178 | 005 | 120 | £133%
450 56.7 0,84 147 | 1147 [ 1197 | 044 | 130 | £133%
750 55.5 0.08 1024 | 1024 [ w024 | 050 | 083 | $120%
8IS 552 0.57 9.54 9.54 9.94 041 | 080 | £120%
200 55.0 1.05 993 9.3 993 | 035 | 086 | £120%
1810 53.3 1.52 7.7 .97 797 | 044 | 0BS5S | £120%
1900 B33 1.52 789 789 TER | 048 | DBS | £120%
2100 512 162 7.96 7.96 T.86 0.48 0.0 t120%
2450 527 185 TA8 748 748 .34 0.58 £120%
5250 449 5.38 447 447 | 447 0.45 1.90 +131%
5500 446 565 4.07 &.07 4.07 .45 1.50 131 %
5600 485 577 B0 | 380 389 | 045 | 190 | s13a%
5750 483 504 4.19 419 419 | 045 | 190 | #131%

Eqummmmd:mwwmwwuxmm:ﬂ-ﬁpnhummmmm
uncetainty i the FSS of B Com uncertaanty ol calbrabon frequency and The uncertainty for the indicated frequency band. Frequency valicity
Bilirae 300 MHE i3 £ 10, 25, 40, 50 aref 7O Mz for Conl® muasasmints il 3, 84, 176, 150 and 20 MHE feapeiagly. Vit of Cormd stsded
uut.qu-u_.qwwuunnumnunmsﬂmm“mmwuumm
Nmm:hhuﬂﬁ-dmmhﬂnﬂmh“btMImmm.wu
missaared SAK valsis, Al bequencie Sbovin 3 HE, Tl valsty of [B808 parsmebes (= and o) B resincied o & 5. The uncerisnty & e RSS of

o debermaned during celiteaton. SPEAC wartanls thal e inmulitif iAo Dol 10 T Doundery sfec SNer (ompdrdalion &
alwarys s than 1 1% for ipguiecies below 3 GHz and befow & 2% for frequencies between 3-8 Gz ot ary disiance teger than Falf the probe 5p
il o The bodmdany.
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EXE0a- ST Jpnuary 23, 2015

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

Frequancy response (normaized)
L]
#
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0 |
U.ﬂ-f .......... AT . ...................... r ..............
u:lr_i ......................................
u_ﬁ.,:. S A T
M:J I . | | Y | [T O | 16 0 | F i1 i r | A T | i [l
1] 500 1000 1500 2000 2500 3000
f [MHz]
e "
Uneertainty of Fraquency Response of E-fleld: £ 8.3% (k=2)
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EXMDWA- SN T84

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

Jarary 23, AR

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM
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Uncertainty of Axial Isoiropy Assessment: £ 0.5% (k=2)
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EXADVE- SM:TIEL Jarugsy 23, 3019

Dynamic Range f(SARa)
[TEM cell , fou= 1900 MHz)

Input Sgnal [uv]

[
Fy
L
‘E b'h II._ : |.
< I. e
o |
[ 108
Uncertainty of Linearity Assessmant: £ 0.6% (k=1)
Corficale Moo EXY-T364_Jantd Page 8ol 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 50 of 130



FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EX30V4- SH-TA84

dpinigery 23, 019
Conversion Factor Assessment
| = B35 MHz WGLS R {H_temF) = 1900 MH2 WOLS R22 (H_comF)

is ™
'.E‘ 34 ; EL | "',-x
: :
- i - |

“‘: i r-mc T A " " .-h-":: - o

] L] 5]
el S e el

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

A0 08 <05 04 02 G0 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2
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ATH £5.2 8.0 118.1
411 | evn | 0 1361

EXCMOVE= ST 364 January 23, 2010
Appendix: Modulation Calibration Parameters
W Eystom Name A B C [¥] VR U™
dB | dBvuv dE my {kmz)
0 =] x| oo 0o 10 | 000 | 1B | 27% |
¥ | oo [T 1.0 1124
Z| oo [T 1.0 (Fid
100E1- GEM-FOD (TOMA, GMSH) x 172 630 120 a3 [T NEEY
¥ | 11 BS54 132 BT
2| z== 87 135 1080
10023- | GPRS-FD0 [TOWA, GMSK, TH O} x| 1ma =T 123 | &6F | 9.5 %
¥ | 183 858 | 133 671
zZ | 2 655 | 133 049
10024 | GPES-FOD [TOMA, GMEGE, TH 0-1) % | 171 B4T | 108 | 656 | 14T 2%
¥ | 488 B15 | 184 (Fik]
Z| =235 B54 14.0 13.0
Em:ﬁ EDGE-FDO [TOMA BPSK, TH 0) x| =28 T24 257 | 2B | Mz 1.2%
¥ | 43 B81_| 26 443
Z | 58 753 | zre BO.G
02e | EDGE TH G-1) x| & 743 | 248 | 955 | 1407 na% |
¥ | 443 714 | 738 1008
Z| &3 748 | 251 128.7
Il:mt:ﬂ- (TOAA, GMSK, TH 0=1-2) x 122 E2.4 e 4B0 1405 FLN L
¥ | 2058 | 1000 | 248 130.1
aEEs 2| a5 g7 22 LiCF]
mim- GPRE-FDD (TOMA, GMSK, TN O-1-23) | X | 6430 | 097 | 204 | 355 | 1167 FEL]
i1 ¥ | oww | esr | e ¥
I G E R T ET 3.0
Wmmmmmmtm x| 45 | 728 | zmz | 108 | 1307 A%
Yy | aas e 2.1 1269
z | sar TAE 26.0 118.8
io03g- | COMA200O (1=RTT, RCY) K| 472 667 18.1 457 SFEN 0.9%
Y | aa B5.3 182 EFIF]
] z | 48 ET4 194 [F]
T005E- | UMTS-TOD (TD-BC0MA, 1.28 Mcps] X | 417 BAS | zas | TLOT | BAT A%
Y| 3= 858 ) .7
Z | 464 13 248 (K]
[ 10058- | EDGE-FDD (TOMA, PG, TR 0-1-230) | o | &17 753 | 239 | 642 | 1184 A% |
Y| 4m 718 | 721 1471
Z| 532 | 769 | 244 | | 1333
100BT- | CONBZ000 (1aRTT, BCH) x| 400 66.8 188 | 297 | 1202 HEX |
| CAB
¥
z
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EXOVA- SH T34 Jasuany 23, 2010
'1:33‘:5'3- GFRS-FDD (TOMA, M3, TH (-4} X 1.59 B4 5 112 6.55 1449 #18%
Y | 188 | 683 | 1z9 1264
Z | 287 17| 148 1314
10098 | EDGE-FOD (TOMA, BFSK, TH 0-4) ¥ | 533 759 59 | BES | 1380 2% |
L DA
Y | 436 | 710 | 234 7
— Z| 85 | 75 | 263 1266
10117- | IEEE BOZ. 110 [HT Miand, 13.5Mbps, % | 8ms | eaz | 200 | BOF | 1246 | tiim
CAG BPSK)
W | oe: | &4 [L[F]
2| w3 | es2 | 218 135
10796 | IEEE BOZ11n (HT Mized, 6.5 WMo, ® | esl B40 | 210 | 690 | viem | =I0%
| CAC BPEK)
¥ | Bz8 BT | 204 144
— z| a4 | s | zie | 1376
ngﬂ- COMAZO00, i1, G058, Full Flate W | 44 BTE | 193 | 391 | 1238 | W%
Y| 402 | es7 | 1 120.5
Z| a%a | eas | 1ae 1350
;mﬁ- | COMAZO00, 3, S055, Full Rale ¥ | ams 678 193 | 240 1201 s05% |
Y | 337 | e81 | 177 1174
Z | 3o BBZ | 185 1350
mﬁ- COMAZ00, RCA, 5002, Ful Ratn x| arms 67.9 194 k) 1203 05 %
¥ | 338 | es3s | 78 A
Z| 388 | 663 | 185 1358
10263~ | COMAZ000, L3, 500, Full Fale % | ams Bin | 184 | AB0 | 1203 5%
| AAE
¥ | 344 | 654 | 179 178
z] as | eso | wa [ | 7363
_;Ermt x| sz 66.0 234 | 1248 | 74D A%
vl a6 [ es | 214 530
Z| 510 | 81 | 248 B4.1
m::a— CONAEZ000 [ 13EV-D0, Fev. 0] K| 520 | 704 | 189 | 378 | 1264 | HWA% |
== Y| 436 | e77 | 184 1233
Z| 528 | 705 | 199 1435 =
10404 | COMAZD00 [1aEV-D00, R, A) % | 538 Ti8 | 208 | 377 | 1248 | 7%
| AAE =
¥ | aAz Bra | 182 1219
Z| 5o g8 | 198 1424
10406 | GOMAZOON, FIG3, HOAZ, SCH, Ful x| B70 IO | 208 | BEE | 1095 | 7%
ABB Feate
¥ | &85 78 | w2 1253
] z| eed [ 7o8 | 67 85
li-l::. IEEE BOZ. 110 WiFi 2.4 GHz M 1 X ad4 7249 291 1.5 1364 5%
Mbps, S8pc duty cyca)
¥ | 250 gra_| 178 b
- z | az T3 | 02 ([FE]
10416~ | IEEE BOZ.11g WiFT 2.4 GHE [ERP- x| mm a1 | zik | BE | 1183 8%
AAR CFDIM, B Mops, S9pc duty cycis)
¥ | o Br: | @08 114
| oz | esn | anT 1371
Cariificain Mo: EX3-7384_Jan13 Page 12 of 15
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EXI0VE- SH.T364
January 23, 2010
A R N e s
¥ | ez | 673 | ms e
— Z | 003 ) ny 137 .4
10418 | IEEE 802.11g Wil 2.4 GHz (DS55- x| 958 | 680 | 201 | & | 184 | mEw |

AR, OF D8, 8 Mbps, B9po duly cycle,
proarrtnte) .

v | 930 672 0.8 1134
£ | GaF 68.8 Pl 1382
10488. | COMAZO00 [1xEY-D0, Rev. B, 3 x| 783 674 e | 655 | 1MzZ | miZw |
¥ | 78 67.0 19.4 04,5
o —) 2| an ¥ 203 1243
459 | COMAZOD0 (1#EV-DO, Rev, B, 3 | x| 825 | 1m.7 | Z5w |
e piri e it 8.3 X | 0B 69.2 7 | 825 1307 2%
¥ | 1048 | ema | 714 1234
e |z | 107 | ers | 208 LB
10815 [ IEEE BO.110 WiFi 2.4 Gz (0558, 2 x| 3m Tad 213 | 158 | 1258 WE% |
Mbps, 959 duty oyce]
¥| 268 | 80 | s %8
S Z| a4 T2E 0.5 42
10518~ | IEEE BOZ. 114/ WiFl 5 GHZ (OFOM, @ | % | 288 8810 M1 | BB | 1BS 8% |
¥ | g4z 873 708 1.1
Z | wm | esa nT a7 4
| 10835 | IEEE 502 11ac WiFi [20MHE. WMICE =T
LB Mﬂ";} (20T, s | ase 68.2 213 836 120.5 1.9
¥ | o B78 208 1183
F4 024 692 218 1351
,E“'_ IEEE 8021 Tac Wi [20MHZ, MCST, X | 1000 | ssa 4 | 843 | 1207 A%
| AMB | SHpc dufy cycle)
¥ | 969 | 675 | 208 BELE
| Z | 1032 | sea 220 1353
10534~ | IEEE BOZ.11ac WiFl (40MHZ, MCS0, | % | 1041 BAT 25 | 845 | 1255 221% |
| AAR | B duly cycla)
¥ | 1006 | ers | 709 120.8
[ R Z| 1om | ear 21 1458
; S | 0.7 21
Eﬁ-_— EEE B2, 11ac WiFi (S0MHE, MCST, x| 1043 | 87 2E | BAS 1265 IR |
¥ | 1008 679 | 208 [RE
. — Z | o B9 221
2R Be MCSD, X 1074 BE0 .5 [F] 1305
sl BOMIHE, a7 T =i%
¥ 1 102 67.8 208 [FET ]
ELT e Zl oo | err | 208 | | 93
.:uu" IEEE B0 1 1ac WiFi (B0MHz, MCET, x| om | e M8 | B5S | 1308 [FEL
¥ | 138 | & I 124.5
o T 21 waw | ere | 209 LR
ET'" EEE n.ﬂ'h‘ﬁuﬁﬂzm—_ x| ars 682 212 | 825 | 180 | #i8
¥ | o4 674 207 1148
Z | oos 9.1 218 137 5
1057 1= IEEE BOZ. 110 WiFi 2.4 GHz (D555, 1 X 365 713 14 1.89 1235 A05%
AN Mbps, B0pe dufy cytie)
Y PR3] BT.A 18.4 1202
Z | as3 128 210 1388
Ceificatn Mo EX3-7384_Janid Page 13 ol 15
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EXIDVA— SH: T84 January 23, 2019
E;.!z- [EEE B0 1 10 WiF1 2.4 ¥ % | 380 743 | 208 | 198 | 1247 WER |
¥y | 283 B84 18.8 120.1
F .60 T332 2.2 1287
TOETE- | EEE B0 17g Wik 24 GHz D555 w | o84 [TE 25 | 658 | 171 L]
AAA DFDOM, & Mibps, Slpe duty cyce)
¥ | 686 | era | 208 127
Fll IETRE 9.1 720 1344
3 TEE_%'IWWHGH:MS- W | o4 g82 | 215 | B8O | GIGA | #19% |
OFDM, B MEgs, S0p:: duty &ycia)
¥ 9.55 74 209 1124
Z| e | ez 21 1342
10583 | IEEE BUZ 118 WiFi 5 GHZ (OFDM. § | X | 947 K] 215 | 858 | 1174 FEL
| AME | Mbps, Slpe duly cycle]
¥ | a5 a74 208 1128
Z | om 2 |zt | %43
10584 | IEEE BOZ17a% Wi 5 GHz (OFDM, § X | aar &3 215 | 860 | 1188 8%
| AME | Miops, Slpc dufy cycie]
Y | B84 B74 | 208 2.3
| 1047 = 1 134.1
10551- | IEEE S02.17n (HT Mixed, 20MHE, ¥ | oea &aa 715 | 663 | 1184 HO%
AAR MCSD, B0p duly o) e
Y | o6 BT A4 08 [1ES]
Z | o= £9.3 FrR] 136.0
1059 | IEEE B02.11n (HT Moo, 20MFE, M| 014 | eh4 | 217 | 678 | 166 | 2%
| AAR | MACET, BOps duly cyvie] =
ki SE3 BT E 211 113.8
Z | in4n .5 FrE] 136.8
10585~ | IEEE 02,110 (HT Mied, 40MHE, ¥ | 0sT T 218 | &8 | 1244 273 %
| AAB | MCS0, B0pc duly cychs)
¥ | W18 | &78 FIE] 6.7
Z | 1088 857 2 | 3E
"T0600- | IEEE B2 110 (HT Moed, S08HE, X | 1085 829 219 | BEB 1230 122 %
| ARE | MCET S0pc duty cycie]
Y | w24 | ere | 12 1B
Z | 1oga £9.9 25 133.8
Ln.gT- [ TEEE BOZ.11nc WIF| (2ONHz. MCS0, X | o Ba3 | z15 | BG4 | 1186 2%
| Sipc duty cyra) it
¥ | o7 674 208 138
Z| 103 | en3 21 1384
TOG0B- | NEEE BUZ.118c WiF] [20MHE, NG5, ¥ | 013 | &84 217 | Bir | 1188 £10%
| ARE | SOpc duly cycla)
(AT a8 | M 113.5
Z | 08 | w98 | 233 L
10B16- | IEEE B2 17ac Wikl (A0MHE, MCS0, ¥ | 1058 &A.8 218 | BBz 1245 £232%
AMR | 0 chuly eyci)
¥ | 1o L B LLLY
Z | 1084 698 | 224 14335
lﬁl?— EE m.'l‘ln:.ﬁ:l (4OMHE, MCST, -4 1050 6.8 218 BE1 124.8 123%
| s duty cyce)
¥ | 10 &8 | 2 1188
Z | was | &8 224 144.1
T0626- | BEEE BOZ.11ac WIFl [BOMHE, MCS0, X | was | o8 MG | GE3 | 1268 Hi%
| Aap | SOpc duly oycls}
¥ | w3s | ee0 | 211 1216
Z | 14 | 700 224 1454
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EXADVA- SHTIE4 January 23, 2019

A10E2T- IEEE 802 112 Wi [B0AHL, 1 x 10,84 [° R FIE] BAs 123 2.7 %
¥ | 10w BE.0 211 12312

= . z 3 | ro2 | ms 1409

mﬂﬂd&— DALAD {1 Advanced) x| am a8 18.4 345 120.1 T %
¥ | as B50_ | 183 (L
2] 394 | sde | 188 1368

" Liecorsainty is. detormminsd tha dereatn bam b

i . ki th s, PERDONSE Bpplyiny foclangulsr Sstrluson and i ssnessed for the sgen o the
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Calibration Laboratory of *"‘"‘I\ B Schwelerischer Kakbeiesdionst

Schmid & Parinar iy o Servica suisss d'étalonnage
Engineering AG g Servizio svizzero o tarsturs

Zeughaesrirassa £3, BO08 Turich, Switzmriand = s Swisa Calibration Service

Accrodted by the Swins Accreditation Service [SA5) Accreditation Me.: SCS 0108
Thie Swins Accreditation Service is o of the signalorss to the EA

odierbog's

Thia cabivalin cirtficils Sotummbi e Wisebiily 1 ratdral dard, which neidkon B pieical ity of messurements (1)
Tha maatutements and the uroataintes with confidiencs probablity an ghen o the lowing rages and amw pan of the Centficate.

A calbrations Tase bean conducied in e closed nbomony laclly: amrvronmend tempanatane (22 £ 10°C and humedty < T0%

Caltraticn Equipmasnt used (MATE criical for calibralion]

Primary Starciasds 1] ol Crtw | ot Poos | Schestuind Calbralion
Powor —mlor HAP S TR Cel-Aper- 1B (Mo, 21 TG THOTT Y Apr1§

Py savcs NRP-I31 SH: 103284 d-Ape- 18 Mo, 2ITL06TE) Ap-13

Powr sirdeor RRP-ZF Sk §03285 Oeb-Ape- 18 (Mo, ZTT-L08TR Bgr-19

Retgroncy 31 B Alenustot Sih SEITT (30a) Gel-Apr- 18 (Mo, 21 T A1

| DAEA S 000 15-Dac- 18 {No. Desc Dec-
FH.-E-FI'HH-EE“J‘II? Eh 3013 314Dae-18 !E w I:E1g Dz 1
ﬂ!m L] mmmﬁ| Soheduled Chieek
|Power mesier E44 158 SH GBd 1280874 mmmmmm& | Pk chack Jus-21
(Privsstd St E441228 SN WY 1408087 H—AFJH[&“H“‘L!! I'"MM:MMW
Propmspr ponacr L4418 2 00010080 EE'IIEM-MMdﬂ In Fares cheok: Jus-3
IFMIF“ M LIS TT00 MEH&-MMW} | Busaris chasek: juc-31)
Nl Analymsr ERISEA EM LIS 1080LTT !1u1dmmmw1g Iy Btk chaaek ol 18
Caaliriated by

Appereed by

Thiy calibrmbon cerificals shaill nol be mgroduced exepd in ll without wollen aporoval of e laboralory.
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Calibration Laboratory of § Schwsizerischer Halibrisrdienat
smmid&hruw o Service sulsse dstmlonnage
I"H'E'l‘l Servizhe wvitrado di israbues
Engl %Hmm ""E:“ S guiss Calibration Servics
Acrprited by the Swiss Accradiabon Sensce |Sa8) Accreditstion Het SCS 0108

This Swiks Aot reStation Senvice is one of the signstories 1o the EA
Mhuitiatenal Agreemenl for the mecegoetion of catbration cofificates

Glogsary:

TSL tissua simulating liquld

HORM~y.z senglivity in free Space

ConvF sansdtily in TSL/ NORMy.z

oCcP diode compression point

CF crest tachor (1/duly_cyche) of the RF signal

ABCD modulation dependant inearizalion paramelens

Polarization g @ rotasion around probe dods

Pualarization 5 5 rotation argund an axis thal s in the plans normal 1o probe acs (at measurement center),

Lo, & = 0 is normal o probe axis
Connacior Anghe irfcernation used in DASY system 1o align probse sensor X 10 tha robot coondinats aystem

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, IEEE Recommended Practice for Determining the Peak Spalial-Aoreraged Specific
mm:wmmmmmmwmmm
Techniques™, Juna 2013

b} IEC 62209-1, ", "Messuremant procedues for the assessmant of Specific Absorption Rabe (SAR) from hand-
held and body-mounted devices used nexd bo the ear (Irequency range of 300 MHz to & GH2)", July 2016

c) |EC B2208-2, "Procediurs o deteming the Specific Absorption Rate (SAR) for wiraless communication devices
used In close procimity 1o the human body (requency rmnge of 30 MHz to § GHI]", March 2010

d) KDE 885684, "SAR Megsuremen Requirements for 100 MHz to 8 GHz"

mu-mdnnpplhdlndlnurpmlﬂnnufhm
WNORMY, . Assessed Tor E-field potartzation 5 = 0 (f < 900 MHz in TEM-call, f > 1800 MH=: R22 ide),
MORMx, .2 8ra only inermediate values, ie.. the uncertaintes of WORM, y.x does not affect the E™-Beld
unceriainty inside TSL (see below CamiF).

= NORM(flxy.z = NORMy, 2 * [réquancy_responss (see Frequency Response Chart). This Ensarization is

imphamented in DASY4 scftware versions [ater than 4,2 The wncerairty of ihe frequency respanss i incuded
in the: stated uncertaingy of ConvF,

»  DCPxyz DOP ane numencal linearization parameters assessed based on the data of pawer sweep with CW
signal (o uncartainty required). DCP does not depend on frequency nor media.

=  PAR: PAR is the Peak to Average Flatio that is not calibrabed bul determined based on the signal
charachenstics

o Ay Beyr Oy rn Doy ViRey.z A B, C D are nemenical insarization paramealers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia, VI is the maximum calibration range axpressed in RMS voitage across the diode.

*  ConvF and Boundary Efiect Paramatars: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { 5 800 MHz) and inside waveguide utng anatycal field distributions based on powar
ragsuremants for { > 800 MHz. The same setups ane used for assesement of the parameters applied for
boundary compensation [alpha, depti) of whash bypical uncestainty vahees are ghven. These parametens ans
used in DASY4 software to impeove probe accunacy cioss to the boundary. The sercsdivity in T5SL comesponds
o NORx, .5 * Conv whirabny the uncertainty corresponds to that ghsen for ComvF. A frequency dependsnt
Com Is used in DASY version 4.4 and higher which aliows exbending the valdity from + 50 MHz to £ 100
MHz

#»  Spherical isolrogy (30 dewaton fom salropyd: in 8 feld of kow gadents realized using a fat phantom
exposed by 8 pabch anienna.

s Sensor Offsel; The sensor offset comesponds to the offset of vifual measuremeant center from the probe tip
{on probe axis), Mo talerance requined,

» Connector Amgple: The angle is assessed uzing the information gained by determining the NORM: (no
unGETtainy required).
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EXA0NV4 — SHET485 Jaruany 23, M9
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485
Basic Calibration Parametars
Sonsor X Sonsor ¥ Sersor I Unc [k=2)
Horm ety 046 045 46 + 101 %
Dl::mmﬁ 100.5 B4 1031
Calibration Results for Modulation Response ==
(UID | Communication System Nama A 1] [ ] VR Bax inc"
il dBEY dB o dirv, k=]
a o x 0. 0.0 1.0 000 | 1328 [ +38% [ 247w
¥ [T [T 10 120
¥ ] [ 1,0 1318
Male: For details on UID paramelirs see Appandis
The reportad uncerainty of measurement is stated as ihe standard uncertainty of measurement
multipfied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approcdmatety 95%.
:mmluﬂhh—!ﬂ]ﬁfﬂmm?ﬂmmmﬁﬂhﬂiﬂﬁ
i w.wmﬁm dervaition from s FEponde Spplking recimnguiar deiribution and & sspressad for S square of the
Pgsi] wanlie
Certificate Mo: EX3-T485_Jan1® Page 3ol 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EX30VA- SN:T485 January 23, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Sensor Model Parameters

Other Probe Parameters

Gensor Arangoment Trangular
Connacior Angie (7] 12
Wipchanical Surface Delection Mode enabled
Diptical Surface Detection Noda disablod
Probe Civerall Langih 337 mm
Probe Body Dameler 10 mm
Tip Langth 2 mm
Tip Dipmeber 2.5 mm
Probte Tip to Senaor X Calibealion Poant 1 mm
Probe Tip to Sensor ¥ Galibrabon Point Tmm
Probs Tip o Sensor £ Calbration Point 1 i
Fircommended Measurement CISMRCe 1om Suracs 1.4 mm

Corsficaln No: EX3.7485_Jani0 Page 4 of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXIDVe- SH:.T4ES5 danuary 23, 3018

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

Calibration Parameter Determined in Head Tissue Simulating Media

[ | oy’ | iy | convex | come | conez | monac | "m | _ten
150 523 0.78 1420 | 1426 | 1429 | 000 | 100 | £133%
300 453 0.87 1390 | 1310 | 1310 | 008 | 110 | s133
450 4315 0,87 11.85 11.895 1155 .13 1.2 | 2133 %
750 419 0.89 090 | W00 | 1060 | 042 | 089 | s120%

838 415 0.90 055 | 1083 | w8 | o3 | oor | s120%

| 900 415 0.97 026 | 1028 | 1026 | 033 | 101 | +120%
1450 405 1.20 956 | 95 | 955 | 040 | 083 | £120%
1810 40.0 1.40 895 | 885 | 095 | 035 | 088 | £120%
1900 40.0 1.40 870 | 870 | &70 | o032 | ose | s1zo%m
2100 308 1.49 8.80 8.50 880 | 031 | 084 | +120% |
2300 395 1.67 821 | 821 | 821 | o020 | oes | s120%
2450 39.2 1.80 7.54 7.54 784 036 | 080 | +120%

2600 1.0 186 76a | 764 | 7es | o3 | oss | s120m
3500 7.9 291 736 | 736 | 736 | 025 | 125 | s131%
3700 w7 312 703 | 703 | 708 | 024 | 130 | s13awm

= Froquency validiy sbove muummuuuﬂrmuwvu.lwmmma ﬂ*l#wwtﬁmﬁ.m
B Cdah i i wnoarimenty lor the indhoabed freguency

wriaranhy B P RSE5 of tha Cormf L e Fﬂm‘

edorw 300 Wz In 2 10, 295, 40, 50 and TO LMz for Conef sssessmants ol 30, 84, 'lll.'lﬁiﬂd-mﬂ'ttrm sssossed ml
6 MHE 40 N, el o Sdsaiatied B 13 WIHE is 510 WiHe. Abos 5 GHE Segsndy sy oo b i 1o £ 110 MHE

" i aquanciin Balow 3 OHE, B vaBSity of lisso paramobin (£ 0hd o) S b il b3 ¢ 907 I R companiation Ravla i appied o
rreatures AR values. A fredueencie abovd 3 (EHs, B valiilty of tnds pararplint (o and o B redtcted i @ 5% The wncanainty iy the RES of
Wi CiwinF Uity o indhcaiod iepsl Ty parmmebsn.

* lptarDapth are determired during callbation, SPEAG warmants thal the remaning devistion dos 53 the boundany sflect afer companaiion s
iyl bl B b 1% e PeguainCie B 3 CIHE and biloey + 2% 1or INSguabnrai Batwaien 3-5 GIHE Bl oy RARNCS M D than Fall th peots bp
dhmmasles” from i Boundary.

Certificale Ma: EX3-T485_lanid Paga Sof 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXION4- GHET485 Januany 23, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Media

f [iHz) © m;' w ComwF X | ComwF ¥ | ConvF Z | Adpha® m“ Il:;]
| 150 61.9 080 1355 | 1355 | 1355 | oo | 100 | £133%
| 300 58.2 ki 1262 12.62 1262 0.04 1.10 £13.3 %
450 56.7 054 12.52 12.52 12.52 0.08 1.4 £ 133 %
750 B5S | 008 10.75 10.78 1075 0.27 1.13 £120%
8IS E5.2 [h:1 10.43 10.43 10.42 045 | O.B4 £120%
200 55.0 105 10.32 10.32 1032 0.3 054 £ 12.0%
| 1450 54.0 1.30 9.01 9.01 901 | 020 | 080 | +120%
1810 53.3 162 | 847 BAT 847 | 097 | o084 | :120%
1900 53.3 1.52 8.23 8.23 823 | o028 | 088 | £120%
| 2100 532 162 Bd41 | Bl 841 | 029 086 | =120%
2300 52.49 1.81 B.10 B0 a10 038 0E2 | £120%
| 2450 527 .95 B.09 B.09 B09 021 115 | =120%
| 2600 52.5 2.16 788 788 788 | 025 | o000 | £120%
| 3500 51.3 2.3 711 7.1 711 0.25 120 | s131% |
L3700 51.0 3.55 T.08 T.08 L] 023 1.25 | =131 %
‘Fm e 300 MHz of = 100 Mz only apples for DASY w4 and higher (ses Page ). sin i n reatricied 1o ¢ 50 M. Tha

LinCEr gty i 1he of e CornF utartainty & callbnibad freguiny B P unDinmnty 1or the ndsoaled fredquency’ Band el
Balcrar 300 WBLE i £ 10, 25, 40, 50 s 70 Mz bor ConwF mssssamanty of 30, B4, 120, 150 and 220 Wiz mspoectvely, Validity of ausaLnad al
B MM i85 848 MM and Com assessod ol 13 MMz s 310 Mz Abowe 5 GHE insguency validity con be axiended io = 110 MHE.
¥ Al msenceel Below 3 GME. the valdity of Sseus farametens (o and o) con b relaxed Bt 1% if guid comparaation larmula i spplied to
ripadaaed SAR valss. Al Peguncks aboes 3 GHr, the valcity of tesus parameterns (x and o & eesidicsed i o1 % The uncerisinty i the RSS of
Pmmhmmmw

Apha/Tth and Sdirmingd Sufing Cakitvation. SPEAG warmants that the remaining devaston due b the boundary effect sfler compensaton is
by S Tan & 1% for frequesncies telow 3 GiHe and below 1 % o frequencies Between 3-6 GHE o any disiance larger han hall the probe e
diamatst lbom P boundany
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXA0N4- SHETAB5 Jansany 23, 2018

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

1.5

1_...:_ ey .; R SRS VTR N ——
‘I.I!'E' : i ''''
l.: i ................... Bus
8 : !
11w - : — e

[T S— . [ rr-i—‘.-.u—t—h.-.u..__ s

0.9

0.8

Frequancy response (normalized)
TTTT

07 SOOI, NN SO JIOWOU:: NN -
(i1 : - errerrr i
05 kg T O N I T T | I T | l 1 i

Uncartainty of Frequency Response of E-fold: £ 6.3% (k=2

Coertificate Mo: EX3-T485_JaniB Page T of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXI0V4- SH-T485 Janiaey 23, 2019

Receiving Pattern (¢), 8 = 0°

=600 MHz TEM =1800 MHz,R22
Y] -
i © * -r'
P w -
- i . - &
o ’
v I = '_‘7.\._ ad ug.-'l 1] | H a_‘l‘-.‘ ] 'I_h‘ o
A 5 - e
y "
- - . -
A . ne A & 1y
L] . i
L] L] - . [ ] LD
Tt x ¥ ¥ Tal X ¥ Fi

Uncartainty of Axlal Isotropy Assessment: +0.5% (k=2)

Cortilcale Mo: EX3-T485 lants Pago B of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXI0N4- SMETARS Jaruary 23, 2010

Dynamic Range f(SARaq)

(TEM cell , fou= 1900 MHz)

Input Signal [uV]

Cantificat Mo EXC3-T485_ Jen 19 Page 8of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EX3A0N 4= SN T485 Jninumry 23, 20139

Conversion Factor Assessment

= B35 Mz, WGLSE R (H_comfF) = §500 MHZ WGELS R22 (H_comF)
1 l“ig s,
-5 "'
; ¥ |
[l 1% :-'-\.-I - e m -l. - L] -] |_‘:-r|: i} -
=5 =1 <, =,
Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz
-0 -0& -08 04 02 00 02 04 086 0OF 10
Uncertainty of Spherical lsotropy Assesament: £ 2.6% [k=Z)
Cortdicaby Mo: EX3-T4RS_ Jam18 F‘;ga Wod 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXIDV4- SN:T485 Janusy 23, 2019
Appendix: Modulation Calibration Parameters
(1] Commainication Systom Name A B c o pre= UncE
dB | aBviv d8 | mv {k=2)
L. oW x| o0 | oo 10 | 00 | 1325 | s38%
Y| 00 aa 10 159.0
z 0.0 g 1.0 131.8
10011- | UMTS-FOD (WCOMA] X | 327 B4 178 | 281 | Hei4 OIEE"
¥ | anm 4.5 168 1307
z] a1 | ees [ 200 1428
10057- | UMTS-FO0 (HEDPA) a4z | 659 | 179 | 398 | 1WA | 7%
 CAB
426 &48 | 173 46,5
452 675 | 191 28,3
:__ﬂlﬂ- UMTS-FDD [(HSUPA, Subtest 2] %47 659 | 180 | 498 | 1281 0% |
439 5439 174 1%
462 674 191 [FL¥]
10100- | LTE-FDO [SC-FOMA, 100% RB, 20 L) L] ®a | 5B | 1343 =on |
CAE Mz OPEH)
588 53 18.4 1298
B B7.2 18.7 1H.6
001- Lrl-:-n‘:rumc-suu,-mm 7.24 BT.0 198 | 842 | W@ | =% |
| Mz, 18-0AM) -
T.02 iz | 192 137.8
7.3 675 | 204 143.9
10108 | LTE-FDOD [SC-FOMA, 100% RB. 10 603 861 180 | 580 | 1318 | 2.T% |
| MiHr, QPSK)
6,08 863 | 92 484
812 | 68 | wy | | 1329
::T‘? LTE-F?D{&G—FU!H1W‘LHB.TD 6.9 860 | 105 | 543 | 1382 FEIL
685 | 663 | 184 1558
7.07 B4 | 201 137

5N B57 | 188 | 578 | 157 | £5%

0110~ | LTE-FDD (SCFOMA, 100% RE, § MHE,
L CAG ]

E77_| 858 | 190 1451

] 8.7 198 [FoE]
10111 | LTE-FOD (SC-FOMA, 100% RB, 5§ MHE, B 73 BE M 188 | Ba4 | 131 a%
CAG 1-ChAnd)

B.ST E&.0 192 [FoK)

781 BT 4 02 [E=K]

TO17- | IEEE B0&11n [HT Mixed, 13.5 Mops, ) BE4 210 | 807 | 1448 BO0%

BTy ara 0 1388
258 68T 1.3 1454
10140 L 100% R, 15 TA2 arz 108 .40 144.3 +2.2%
| GAE | MHE 16-GAM) —
7.8 7] 154 139.1
748 7.7 03 T, ¥

0143 LTE-FDO |SC-FOMA, 100% RB, 3 MHE, L) [ 1] 183 ar13 1477 +1.0%
QP K}

HIN-: A Ll e A L ?t-hli-l! b N B Y ) ﬂl”r{ k=t Mird|=f} mimi|=€] =lra|=| =

A58 656 188 1421
— 583 67.3 1 200 MEa
10143 | LTE-FOD (SC-FOMA, 100% R, 3 MHz, 641 66T 155 B35 128.7 L)
| CAE TE-ChAN]
.51 66,5 196 ME1
| 688 &1.5 201 130.0
10145 | LIE-FOD 1.4 5572 66.7 194 | 576 | 1420 AEL

CAF | MHz, OPSK)

Corsficaly Mo; EX3-7485_Janis Paga 11 of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXIDVE- SN-T488 Janumry 23, 3099
¥ | 5as 655 | 0 1270
N— |2 | =558 673 0.0 1430
TE-FDO (SC-FOMA, 100% F5, 1.4 I
oE e x| sar 7.8 0.1 641 | 1443 FEET
¥ | & a7 0.0 1404
e (e L v Z | e4r | eas | 207 ZET
10748 | LTE-FDD (SC-FOMA, 507% RE, 20 MMz, | X | 99 T 196 | 642 | 1383 0%
CAE 16-ChAM
¥ | 6&3 [TF 153 1335
Z [ 1A 674 0.1 138 4
10154~ | LTE-FDD (SC-FOMA, 0% RE_ 10 WHE, | X | 573 858 188 | 598 | 1278 | 2% |
CAG QPSH)
¥ | &rma 65.5 180 1454
0155 | LTEFOD (SCFOMA, 50% I8, 10 e Bas | :
5 8.6 150 |
i MHz, [ x | aT0 667 195 1328 | =22% |
¥ | 6o 5.3 19.4 i28.3
£ | &am 674 ma2 | 133.7
10956 TEFDO [GCFOMA, S0% RB,.SMHZ, | X | &7 =1 183 | 509 | WG3 | 23% |
| GAG QP Ek) =
¥ | ss7 857 190 1408
z| sm [5X] 155 146.6
10157 | LTE-FOD (SC-FOMA, 50% RE 5
e | teean FEEMH:, | x| 543 BE.B 198 | 640 | 1274 1.9 %
¥ | 856 67.1 [T 1454
£ 54 67.5 0.3 1276
10160~ | LTE-FOD (SC-FOMA, 50% R, 1SMHZ. | X | 6.4 063 | 191 | &8z | 1324 .0 %
| CAE DP5H]
¥ a3 | 58 | wa ()
e . | & 7o | wr [ | 130
1= | LIE-FOD [SL-FOMA, 50% FB, 15  z1a% |
| caE : MHz, | 3% T4 659 196 43 1383 2.9%
Y| 686 | o63 | 104 (=X
T Fl AT BTE | @02 %
10166 | LTE-FDD (SC-FOMA, 50% FB, 14 a% |
ot Gt MHz, | 3 | 408 =T 193 5.46 1 9%
Y| 487 | 888 | 180 1522
ElNTD ] 1 T36.7
10187- LTE-FDC: (SC-FOMMA, 5is RE 1.4 MMz, | X 572 TS M0 [FI] 10054 2.7 %
| CAF 1E-DALT
¥ | 568 B0 198 1324
Z | 553 [H For] . [EEE]
10163 | LTE-FDO (S0-FOMA, | FE, 20 MHZ, x| 475 B8 w4 | 513 | 1200 FTNE
CAE QPgE)
¥ | 485 6.6 9.8 14885
Z| 488 | @75 | 208 | | 1367
TG | LTEFDD 1R, 20
EE 1 [SC-FOMA, 1 RE, 20 Wiz, X | 588 88.0 205 | G52 | 14B7 =22% |
¥ | 548 67.3 20.3 1463
Z | s4n B0 0.8 128.0
1018 | L [ 1R, 10MHz, x| 4m 863 | 103 | 572 | 1295 | z19%
CAG QM)
¥ | 488 1] 1668 148.5
Z| 480 67.5 204 1504
1076 | LTEFDD (SC-FDMA, 1 RE, 10 MHE, X | 558 BA 0.6 7] 14487 FFEL
CAG 18-CIAM)
¥ | sar 72 | 202 463
Z | =47 8.0 0.8 1277
Corificale Mo: EX3.7485_Jan18 Page 12 of 17
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FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

EXI0Vd= SH-T485 January 23, 218
- LTE-FDO 1RA, §MHz, ¥ 478 BA.4 5.4 573 1301 L
B GPEK]
¥ | 488 13 108 1_%.#
Z1 am BT6 20.4 1305
v
10178 LTE-FDO [(SCFOMA, 1 FB, & MHE, 15- X 555 &0 2.8 6:52 1405 122%
v| 8435 | &7z | su2 1463
IR Y T g e s s - T N 2 Lo
x| 4m 66,4 8.4 572 | 1300 FIK]
¥ 458 BES 198 148.3
2| 400 677 04 1307
WGBS | LTE-FOD [SC-FOMA, & MHz, 858 T 1498 | 229
m&“‘ 'IL':-EQH TRE.1 x| 858 68.0 e | 832 | 1498 $232 %
¥ | &5i 674 204 148.1
S . Fll Il 6.1 209 — 127.7
FOD [SC-FOMA, 1 R, 3 MH, x| amm (T 194 | & 1207 | 1
cae | apsig Bt
AT 66,6 1688 1483
Z | amm 618 | 204 1302
10185 | LTEFDD [SC-FOMA, 1 FB, 3 Wi, 1 '
e H_[ﬁ:— RB, 6 | x| 55 g1 | 200 | BS1 | 1498 23 |
¥ | 549 gra | 203 1464
— . Z| sam B8A.0 =a 1274
erd- oo { 1 1.4 MHz, x| am [T 194 573 129.5 1.9 %
¥ | 487 | e84 | 198 T
10788 | LTE-FDO (SC-FOMA, 1 RB, 1.4 MHz, s = e e
i vy . x| asr E&.0 M6 | BEZ | 1 122 %
Y | 548 [T 0.7 146.6
L Fll YT 68,1 1.0 1277
10106~ | IEEE 802110 (HT Mined, 6.5 Mips,
X B x| ass 683 | 214 | 80 | 13E =% |
¥ | aw ] 209 131.6
Z | 860 688 | 214 (¥
tnx2s- [HEPAS) X | & 678 194 5.67 1383 £23%
| CAB
¥ | 88T B85 | 192 1345
FIT 677 | 200 1388
1027a- | UMTS-FOD (HEUPR, Sublest 5. 9GPF | x 6.7
e = x| &7 (K] 187 | 487 | 1353 0.0 %
¥ | 554 &5 6 18.2 1314
- , T BT 154 1385
TWETS- | UMTS-FOD (HGUPA, Gubtest 5, 3GFP | X
" 4.40 BEE 185 306 | 1458 HE% |
Y| 42 [ 8.0 140.7
Z [ anm K] 15.6 1458
10E97- | LIE-FDD [SC-FOMA, S0% B, 50 ES
20 MHz, | X 6.08 ] 0.2 Sa1 1305 CFL
¥ | B2s 672 18.5 1465
Z | B9 872 199 13045
__EF. LTE-FDD (BG-FOMA, 50% FB, MMz, | X | 557 88T | 194 | G.72 | 1438 0%
¥ | 554 | 863 | 194 1384
I S T e o S e T rE
SMHE [ x| s 680 02 | B3I | WrS e
LAAD | 16-08M) n
Y | B4t E75 20.1 1438
FRIT B8 6 0.8 14d .1
Certificabe Mo: EX3-T485_Jan19 Pago 13 ol 17
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EXI0VA- SH:TAES January 23, 2018
10511- | LTEFOD [SC-FOWe, 100% F, 15 X | Goo BT 194 | GO06 | 1368 HNo% |
| ARD | Mz, GPEK)

Y | 646 | e63 | w3 s

Z | &aT g74_| 200 —_| 160
0415 | IEEE Bz, 110 Wikl 2.4 GHE (D55E, 1 X | 293 &1 188 | 1.5 | 1468 7% |
L) Miges, SHIpc duby cycha)

¥ | 213 a7.8 0 EE]
== Z | 3m T6.8 225 1_93 |
0416~ | IEEE B0 10g WL 2.4 Gz (EFGF x| 964 683 | 2% | Ba3 | 1377 27 %
AAA__ | OFDM, 8 Mips, 89pc duty cycis)

w .44 &7.4 208 ‘ril._?

HETD 687 | 215 1383
T0418- | IEEE BOF.11g WiFi 2.4 GHz (D555 x| 880 [~ F) FIR] a4 1381 2T% |
AAA | OFDM, 6 Mops, 9tpc duty cyde, Lang

presmiy]

¥ | Baz 6.7 | 208 1304

Z | 955 | e85 | 214 | 7
(M35~ | LTE-TOD (S0-FOMA, 1 A, 20 MHZ, % | 550 g0 | 2z | 7B | 188 HER |
AAF CPEX_ UL Sublamesd 3,47 59)

¥ | 534 674 | 214 [[EE]

E | sa47 eaa | 223 1zA |
10457- | UMTS-FOD [D0-HE0RA) x| soa 60.7 185 | BE2 | 1340 221N
AR

¥ | 1 863 | 103 Fe k]

zZ | sos | 71 | wa 133 — |
TO4B0- | UMITS-FOD (WCOMA, AN i 307 a8 e FE] 1303 1.7 %
ABA

¥ | 284 670 | 181 1355
et z| am Tal_| zzn | | %A
T61- | LTE-TOD [SC-FORA, 1 A, 14 WHZ, % | 54z BEA 27 | 782 | 1284 RE ]
LT QPSH UL Subsmmre=2.34.7 89)

¥ | Bk 678 | 718 EE]

Z | 550 | 889 | 223 1263
G2 | LTE-TOD [SC-FOMA, 1 FB, 14 MH, X | Bo2 B89 | z27 | 630 | 1ae.8 IR
BAA 1E-CAM, UL Sublarme=2.3.478.8)

b 5Ta BA1 218 |E.I

Z | soa 05 | 24 1869
0484 | LTE-TIOD [SC-F DA, 1 na,rsn-n. x| ss=a B0 | =1 | 782 | a3 H0%
AAB | QPSY, UL Sublmme=234 7 8,8) —

Y | 530 B7.1 211 1423

Z | sea 87 | 228 | 1500
G5 | LTE-TOD (S0-FDMA, 1 BB, JMHz, 16~ | ® | &0 5.7 227 | BaE | VEA P
[ AAB | CAM, UL Sutrames2.3,4,7,85)

Y | 573 679 | 218 139.3

z 65,14 TO8 234 Y 1475 |
i04BT- | LTE-TOD (SC-FOMA, 1 AS, X | &A7 €80 | 21 | 782 | 1482 %
ARE___| OPSK UL Sublamen2 3 4.7A8)

¥ | 5% 671 | 211 421

[Z | 54 | e87 | 222 1289
10468 LTE-TM:EB—FM!FH?.EH'Eib x| B0z 608 | 227 | Ba3Z | 1465 0%
AAE

¥ | 51 618 | ng 139.4

Z | 813 T08 | 234 ]
10470~ | LTE-TOD (SC-FONMA, 1 RE, 10 Mz, x| 557 [T 721 | TB2Z | 148 FrFL?
| AAE | OFSK UL Sublrersi, 3.4,7.8.5) —

¥ | &M 872 | 2.1 =]

Z | 545 Ay | 222 (LT
Coaslificate Mo EX3-7485_Jan19 Pages 14 of 17
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EX30Wd- SN T4B5 Janussry 23, 2019
10471~ LTE- 1 RE, 10 16
ford ﬂuﬁ—fﬁ . AHE, x| 8o 9.7 72T | B3z | 1468 fa%
¥ | sn 678 | 217 135.6
S — Z | &n 0.8 4 7.5
{BC-FOMA, 1 FB, 15 MHz, % | 558 680 721 | THE | 4Bz T
L AAE | P UL Subimimeped 34T B.0) *
Y| 530 | o3 | 211 a7
| 2 | &a7 BAR | 223 [FN]
o47a- | LTE-TOD 1RE, 15MHE, 16 | ¥ | a0 gs8 | zzg | B32 | 1464 2.5 %
AAE | QAM, UL Subltame=2.3,4,7,8.9)
¥ BT 678 1.7 1384
EAEY s | 33 T8
x| oo 80T | 227 | B3 | TeBT 125 %

10477- | LTE-TDD 1 RB, 20
b LL:EG—FM RE, 20 Wz, 16~

571 &7 8 FIL] 1356
| &1 0.8 24 T.T
5.59 8y FTE] 7.74 1343 FEEL

55 | e6o | w8 LEE
72| ez | 218 7|
831 2.0 2.0 L&L) 138 43.2%

.13 BTA 215 1468
838 B85 | 224 138.7
B.09 87T | 212 | 701 | WLE 125 %

10478 Lm. 1.4 Wiz,
CPSK, UL Sublmmes? 34,7880

1 L

Lm-rmiﬁ’rﬁ"ut S0% RB, 1.4 MMz,
E-0AM, UL Sublrama=23,4 7.8.9)

HIN-: | b | =€ :-rIH-q
i
o

ABA
1A

AR

MRz | LTE-TOD [SC-FOMA, 0% A8, 3 ML
| AnE uL

B0 TR FIN] L] 1284 12.2%

0458~ LTE-TOD (SC-FOMA, 50% FiB, 5 MHz,
B0, UL Sublrare=2 3.4 T 85

AAE 1

684 | 872 | 212 a3
7.08 Ba.4 =0 [F=E]
[Fil (O] m7 LT | 12rs TN

| CEFSK UL Subdame=3 3.4.7.8,5)
¥| srs | ee0 | 203 1356
; i z 611 BA.1 Fi R W2E
0483~ m 50% RB, J MHz, 2. = ]
1 g 3 X .08 &0 221 ¥ W0 2T %
¥ 1] ET.2 214 1398
: Z 790 653 725 1478
[T LTE-TDD (SC-FDMA, 50% 5 T, F .06 — TEQ T |
AAE Th 78 674 Mo 59 1841 +72 %
¥ | 515 855 | 200 ]
Fd .08 &67.9 H5 1447
X
L
_Z
x

10468 | LTE-TOD (SC-FOMA, 50% RB, 10 Nz, |
[ AAE | OPSK, UL Bubkrame=2.34,7,8,9)

¥ | &0 66.0 203 1428
FAEES €14 | 3 1287
10488 | 'TTE-TDO (SCFOMA, 50% A, W0MFZ, | X | 728 | 8.7 | 213 | 831 | %3 | =55
| AAE | 1E-QAM, UL Sublrame=3.3.4.7 8.9)
¥ | 1w B7.0 710 1458
| 12 [F] 214 1358
;r;l- LTE-TDD m';B.ﬁlHt. z BES (¥ 208 T4 134 12 5%
¥ | 843 66,3 mna 1475
: Z| &n 678 FIE] 1337
] . 50% RB, 1 X 112 B0 ; [-TT] 141,
. - Hns ] 2rn |
¥y | 735 EE.6 208 14
Z| 774 [ 1.9 1419
10464 | LTE-TDD (5C-FOWA, 50% RS, 70 WAz, | % | B.E3 B7.2 208 | To4 | 12T | =T%
AAF OPSK. UL Subframg=2.3.4.7.8,00
¥ | 638 683 204 [TFAm
FE T 678 24 1332
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EXI0V4- BN.TL8S Janwsny 73, 2019
THES- | LTE-TDD (SC-FOMA S0% RE 20MHE, | X | 765 B75 s | 837 | w12 5%
AMF 1B-C0AL, UL Sublrame=2.14.7 8,50

- B i 134 2

2| 7es [TF] A 1418
10457- | LTE-TDD [SC-FOMA, 100% RB_ 14 x| B00 8T8 M2 | 767 | 1812 L
AR, UL Subframe=234 T

¥ | 608 682 | 204 1347

Z | 808 684 | B 1415

10488 | LTE-TDOD [S0-FOMA, 100% i, 14 x| 885 00,1 721 | BAG | 1440 HE% |

AAA, Mz, 16-CIAM, LIL
Subframe=2 147 8 9)
¥ | 881 874 i 1374
F4 589 () 25 1353
WEO0- | LTE-TDD (SC-FOMA, 100% RS, 3 WMz, | X | 6.4 &5 | 24 | TET | 1aE3 L
|AAB | OPSH UL Subimme=23.4,7.88) Al
¥ | 582 659 | 202 1359
F a.20 681 2.7 14640
10501 | LTE-TDD (GC-FOMA, 100% FB, MMz, | X | 700 | 680 | 216 | B44 | 1308 21 %
| AAE | TEEAM, UL Subframes2 3.4 7.8.8)
¥ | 898 671 FIk 1454
) L 1 1318
10503~ | LTE-TOD (SCFDMA, 100N R, SMME. | X | 628 6.5 207 | 7.72 | 1280 27 %
AAE GPEK, UL Sublrame=2.3,4,7 8.8}
¥ | 610 660 | 203 1427
Z | &3 | 674 | zi3 | 130
0504 | LTE-TDD [SC-FOMA, 100% RE, 5MHE, | X | 7.27 6TH | 214 | BT | 1354 .0 %
AAE 1 UL Subframe=23.47 8
v | 706 | o6 | 210 150
2| 73 | ez | A 1362

0SE- | LTE-TDD (SC-FDME, 100% A8, 10 x| 663 672 209 7.4 1328 25%

AAE 7
¥ | 6z B84 | 208 [LEE]
Z | 88t 678 4 133.2
10507- | LTE- .16 X | 768 678 | 214 | B3 | 12 255 |
AME Mz, TE-CAM, UL
Sublramo=2.3 4.7 8.5)
¥ | 728 088 | 208 1339
Z| 787 [TE] He 1418
0509 | LTE-TDD [SC-FOMbA, T00% R, 18 x| 125 &8 N2 | 788 | 1385 A%
AAE Iz, CPEK, UL Sublramas2 14,7 8.0) 15
¥ | 882 [TF] 204 1314
Z 1 120 683 2.7 1381 —
0510 | LTE-TO0 [SC-FORA, 100% RH, 15 x| B.AT [TE] M7 | BAE | 14B7 25 %
ARE MMz, TE-CAM, LIL
Sublrame=3, 34.7.8.9]
Y| 1. BBT 04 1384
Z | B8 [T 2a 1476
0512~ | LTE-TOND (SC-FOMA, 100% A, 20 x| 687 BT 0 | 744 | 1478 $22% |
UL Subrames3 S
¥ | 658 BE.2 203 130.3
Z | Tm [TE] 215 N
10813 | LTE-TDD (3C-FOMA, 100% RB, 20 ) 8.02 B HE 542 146.5 t2.5%
AAF MHZ, TE-C0M, LIL
Sublmmesd, 54.7,8.9]
Y | 780 | 667 | 209 1377

PR B R P TR [ ' [ 64 218 Lo el
10515~ | IEEE B02.110 WiFi 2.4 OHZ (D555, 3 x| a0a 53 180 | 188 | 1460 A%

| AN | Mps, Spe duty cycie]

¥ | 267 [T 173 140.8
| ame TTA 20 5T
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EXOVA- SM:7488 January 23, 2149
luﬁﬁ triEEmgﬂ-.Hnmuﬁ{ms— X 1T [ E] FIR] [F5] 137.0 T %
WO, 9 Mbps, 99pe duly cycle)
¥ | B8 680 | Mo 1315
Z| a1z | ea7 | ns 1362
E1_ IEEE BO2 110 Wi 2.4 GHz (D555, 1 x| aw E06 a1 | 198 | 123 Haw
Mbps, SOpc duly cpce)
¥ | zer 6.8 17.8 137 .5
2| 415 769 Zad 1421
10572- | IEEE B0, 110 Wikl 2.4 G (0555, 2 % | an e Wz | 188 | 1419 TR |
Wbps. Sipc duly cycle)
¥ | 268 670 | 174 EET]
Fi 4,00 6.4 228 141.8
__L.um IEEE 802119 WiFi 2.4 GHz x| amn BAY | 214 | 858 | 1.3 | 0%
¥ | o958 878 | 213 128.5
zZ | o 887 | 217 135.7
10576 :EEEmﬁz.mwnuﬂrumm x| am B84 | 214 | BB0 | 181 Bo%
CFDM, 8 Mbgs, SO0 duty cycle)
¥ | 853 8 | 212 T
Z| am BS8 | =218 152
10591- IEEE 802.11n q‘TIHEﬁ: 20hEHE, X .88 aad FI] [Xx] 136 0% |
AAB | MCED, BOp duty cycha)
Y | oes 678 | 212 [ETE]
Z| o3 | ear | 2a 1374
lﬁﬂ- |EE'H__I 11n [HT Mized, 20MHz, % | 1004 85.6 T | ArE 136.6 $3.0%
B L MCSY, 90ps duty oyclel
¥ | %83 A1 14 T304
1053 | IEEE BOZ. 150 (HT Mied, AR R = s
EEE 802110 . #OMHZ,
e x| 150 | oaa EREERETE 2h0%
¥ | w20 | saa 214 1358
1 — Z | w52 | eoz 220 1448
T T1n (HT Mized, S08Hz,
o ! ® | WSS | &a1 78 | BBE | 1447 B0% |
¥ 10,29 E,.l 218 138.8
Z | w061 | &3 | 221 1450

Whhﬂmmbmmmmmmwmmimhqmam
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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)
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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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wow

Schwaizorischty Kalldiordisnss
Service suisse DiMalennage
Sarviico svizmeam & Lrating
Swinn Caliwation Sendce

Accraditation ot SCS 0108

Comificae Mo EX3-T486_Oet19

IE TION CERTIFICATE

Catration amn

EX3DV4 - SN:T485

QA CAL-01.v0, QA CAL-T2.vE, QA CAL-14.45, QA CAL-23 w5,

QA CAL-25.v7

Calibration procedure for dosimetric E-field probes

October 24, 2019

Cabtrafion Exuipmsnd used (MATE oritcal for calibration)

Tmmmwumnmm.mmummamm
The measisnermants and (h ancenEinSes with comdence probatiy ane ghen on e flceng pagos id ars pert of fe cetfcats,
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| Secosdafy Sandaddy o Ehesk Dale [in howse) Seteechubend Chack
Prwst maten £ 46180 Sh: GEE1 08T D6-Ape 165 [ hecwssb £hinci, Jur- 18} | bn house check Jun- 30
Powesr sansor E44124 S M 49maT 08 -Apr- 16 {0 Faouse check Jurr18) | I hosss checi: Jon-20
Pt aimacr F44 778 SN 000110210 D8-Apr-10 {n house check e8] | i house check: Jun-20 |
AF generator HP BEABE S LSBT0 53 (i howse checi dun-18) I house chack: Jun-50
hotwork Analyeer EBIS8A SN LSS 10804TT 31-Mar-14 fin housa chack G- 18] I house check Ot 1§
[_ Hamae Funciion Signatsm
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Calibration Laboratory of

’ G Schwsioeriichor Kaibrirdienst
Schmid & Partnar ¢ Servics sciass d'étalonnage
Enginearing AG g Servirlo svirzsro & taraturs
Zeuphuussitanse £1, BI04 Furich, Bwitrarand 0 Ewtis Calibration Sacvice
Accrecited by the Swiss Accroditation Senicn (5A5) Aceredilstion Ha.: SCS 0108
Thett Bwhin Accrediation Sorvcs s ore of the signatones b e EA
Multilaersl Agreament Sor the recognition of calbration cortiicatos
Glossary:
TEL Eempuae simulating bukd
NORM= Y.z samsEivity in free space
ConviF mm‘l‘ﬁlrhﬂﬂ!ﬁy:
Dce ditde SOMPReSSRon poin
CF crect factor (1/duty_cycla) of the RF signal
AB.C D modutation dependent linearization paramaters
Potarization g @ rofation around probe auds:
Polarization 8 5 rotation arcund an axis that is in the plane normal o probe acs (af measurement conier),

La., & = 0is normal o probe axks
Connector Angle infermation used in DASY systern % algn probe sensor X 1o the robot coordinale syslem

Calibration is Performed According to the Following Standards:

al IEEE Std 1528-2013, "IEEE Recommendad Practics for Determining the Peak Spatial-Averaged Specific
Abaorplion Rade (SAR) in the Hurman Head from Wirsless Communications Devicas: beasurament
Tachnigues™, Juna 2013

B} IEC BX209-1, ", "Measurement procedure for the assessment of Spocific Absorplion Rate (SAR) from hand-
hidd and body-mountad devices usad nesd to the e (frequency ranga of 300 MHz to 8 GHzT", July 2016

c) [EC 62209-2, "Procedure o delerming the Specific Absorption Rate (SAR) for winsless communication devices
used in close prowmity to the human body (frequancy ranga of 30 MHZ o 6 GHz)", March 2010

d) KIDE 8656464, "SAR Measurernan! Requirermants for 100 MHz o & GHZ®

Ilnﬂwﬁ: Applied and Interpretation of Parameters:

NORMy.y. 2 Assessed for E-field polarization 8 = 0 (f < 800 MHz in TEM-cell; { > 1800 MHz: R22
NORMxy.z are only infermadinte values, Le., the uncertainies. of MORM: v,z does nquﬁm:haE"-ﬂm‘
uncedtainty irnside TEL {see balow Com®).

& NORMTLY,.Z = NORUY,)LE ° frdquansy_msponse (ses Frequency Responae Charl). This linearization is
implemnentad in DASY4 software versions later than 4.2. The uncetainty of The frequency response s included
n the staled uncetainty of Coma

+  DCPxy,z DCP are numerical ineanzation paramciens assessed based on the data of power swesp with CW
signal {no uncertaindy rquired). DEP does not depand on requency nor media,

= PAR-PAR [ tho Peak to Average Ratio thal is nol calibrated bud determined based on fhe signal
characherislics

s AXE BxpE C o Dx e MRy A B, C O ae numerical lnearization paramebers assessed based on
ther data of power sweep for specific medulation signal, The parametens do ot depend on requency o
meda. Vit is the maximum calbration range expressad in RMS vollage soross the disde.

= Cam'F and Boundary Effect Paremeders. Assessed in fial phamiom uwsing E-field (or Ternperalure Transfer
Stmndard for f £ 800 MHZ) and inside waveguida using analylical field disirbuSions based on power
measuremants far > B00 MHz. The same setups ane used for assessment of the parameters appied for
boundary compensation (alpha, depth) of which typhcal uncenainty values are given, These paramaters s
used in DASYS software 1o improve probe accuracy close 1o the boundary, The sensliivity in TSL cofresponds
b MORM. . 2 * ConvF wheneby the uncertainty comesaponds i that given for ConwP. A frequency dependent
CoreF ks used In DASY version 4.4 and haghet which aBiows extending the validity from = 50 MHz to + 100
MHz.

= Sphevical izofropy (30 denviation from isalropy): in 8 fieid of low gradients realized wsing a fial phantom
aexposed by a patch antenna.

+  Sensor Offsel: The senscr offset cormesponds to the offset of virtual measurement center from the probe tip
{on probe axis), Mo tolerance requinsd,

= Connacior Angle: The anghe is assessed using the information gained by defermining the NOWMx (no
uncanainty requined).

Corifficobe Mo: EX3-T488_Ociid Page 2 of 14
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EX300V4 — SHTa88 Oinber 24, 2018

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

Basic Calibration Paramiters

Sermor X Sonsor ¥ ~ Sensor 2 Une (k=3)
Bloem (o', ﬁ" Elj-_?'__ 0.47 043 +10.1%
DCP 1056 0.2 §7.9 =]

Calibration Results for Modulation Response
U0 | Communication Systam Mame A B e B ™ T | Unc®
@8 | gBviv L my | dev. | (k=2)
a oW X .0 0.0 1.0 000 | 1377 | +38% | t4.7%
¥ 0.0 0o 1.8 1520
z a0 oo 1.0 615

Wode: For detalls on UID parameters soe Appendis

The I'ula-arlud uncertainty of measurement is stated as the standard uncerlainly of measurement
multiplied by the coverage factor k=2, which for a normal distribution comresponds lo a coverage
probability of approximately 95%.

* The uncoainses of Moem X.Y.Z o not affect the E* Seld uncerisnty imie TSL (s Pages § and 8

y Nurmaeical licmartzarion paameter. unceranty nol egured.

mu““q‘lmllﬂmllﬂ“m B D, i Imm‘ mclpnguler St Son and | oorestd o0 This dSules of he
vaiue,

Caontificate Noc EX3-T486_Oct19 Page 3 of 14
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EXSDNVE- GMTRE5 Ociober 24, 2019

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

Other Probe Parameters
[ Sensor Amangement Triangular
[Connector Angle ) 19.4
[ Mechanical Surace Detection Mode erubed
[ Oplical Suriace Datechon IMode disabled
Probe Creerall Longth 337 mm
Probe Body Diametar 10 mm
[ Tip Length g mm
[ Tip Ciamatar Z.5 mm
Probe Tip fo Sensor X Calibration Paint 1 mm
Probe Tip 10 Sendor Y Calbraion Point Tmm
" Probe Tip 0 Sensor 2 Galibration Foant 1mm
Reocommended Measurement Distance Fom Surface 1.4 mm
Carficale Mo EXC-T488_Dclid Page 4 of 14
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EX30VA- SN 7486 Ohlober 24, 7018

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative w nq:n" Unc

1{Mbr)® | Permittivity” | () ConwF X | ConvEY | CamFZ | Alpha® | (mm) {=2)
150 52.3 076 13.49 13.48 1349 0.00 100 | £13.9%
300 453 0.67 12!] 12.20 1220 0.07 1.3 +13.3%

450 415 0Er 11.40 1140 11.40 0.10 1,30 £13.3% !

750 418 060 1088 | 1068 10.68 0.34 106 +12.0 %
835 415 {1 1] 10,48 10,46 1046 .45 085 +12.0%
00 415 a7 1031 10.31 10.31 0.2 100 +120%
1810 40.0 140 8.50 BE0 8.50 0.3 047 | £120%
1900 400 1.40 848 B4R B.A4G 0.34 087 +120%
200 | 398 1.48 B.36 B3E B3 034 | o087 | +120%
2450 39.2 180 7.59 7.59 759 034 | 000 | £120%
5250 359 471 5.60 560 5.60 040 | 180 | £134%
s500 | LT 4.96 5.07 507 507 0.40 1.80 £13.1%
SE00 355 507 485 4.85 4 85 040 1,80 £ 13.1%
5750 354 5.22 5.02 5.02 502 040 | 180 | #139%

‘memm“ﬁdllmﬂtuﬂmhm'lﬂalﬂmtﬂl‘*hml  rensricted to 0 30 MHr The
uncanmnly & the RSS of twe DomE uncarlindy & cilfration fequency and e uncerainty lor the indicated frequency band. Fraguency vallity
Bt 300 WEVE b & 10, 25, 40, 50 e TO MH2 bor Coref assasamants of 30, 54, 128, 150 fed 730 MHr rappecivaly, Valkiy of Cord aaseased sl
B W b 40 MHE, and CorrdF satetaed ol 13 MH2 & 819 Mz Stove § GHr guency waldly can e axiended 102 110 MHr

" A iyt ciand Baplowr 3 (i, thas validity of S pararolons (o and o) can be retmmed o 2 507 1 lguid compenaalion larmua s applod o

PArATIETR
a i
AlptaTepth an determined durieg calbeaton. SPEAG wamranis thal the remaining devislion o by B bounsany ofect e companastion i
m#i1ﬁhww3mﬂm: 2% for frenuencies Detween: -6 G2z ol ary distands kasper thae hal e fookes o
oMo e boundery.

Conficaln No EXX3-7486_0ct19 Pagh 5 of 14
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EXIDNVG- SN 488 Ol 24, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Madia

1 {MHe) © nm* W Convf X _| ConvF Y | ConvF Z | Alpha® ?;L 1':51
150 61.6 0.80 13.04 13.04 1304 i 1.00 £133% |
300 583 0.82 11.93 11.98 1909 | 004 | 120 | £133% |
450 56.7 0.84 11.73 11,73 1173 | 008 130 | +13.3% |
750 55.5 (L 10.45 1049 10,48 0.25 108 | +120%
B35 55.2 0.57 1028 | 1028 | 1026 | 037 | 094 | s120%
800 55.0 106 | 9003 | 1003 | 1003 | 026 | 101 | #120% |
1810 53.3 1.52 B48 848 48 035 0.a7 *120%
1800 53.3 1,52 Bay 8.37 8.37 038 0.87 +12.0% |

| 2100 532 162 53 8.34 834 034 087 +12.0%

| 24s0 527 195 7.67 7.67 787 | 037 | 080 | :120%
E250 489 534 4.7 4.72 4.72 0.50 190 | £131%
5500 448 585 4.28 4.24 420 0.50 180 | £13.1%
5600 485 577 4.12 4.12 4142 050 | 180 | 2i3a%
5750 483 5.894 4.4 426 42 | 050 1.90 $13.1% |

= Fenquency waikdity aboes 300 Nz of = 00 MHz ooty applisd for DASY wi 4 and higher (soe Page Z), ol I i reiieted b & 50 Mz, The
uncarimnty i o FS5 of the CorF uncerlsinty 5 calibrabion bequency and The dor the indcated boquency band. Fregqusncy wikity
Rmplonar 300 Ml i = 10, 25, 80, 50w T0 MHE lor CosnF aabaaarrents of 30, B4, 128, P el 220 WHE roapachvely, Valkily of Cornd mseased o
& WHE in 4-0 MMz, s Com sssesssd ol 10 W82 i 5.19 MM Aluwd 5 GHE Bty wlliby con be axiended b2 11 MHe
® Az froustcien helow 3 G tho valkidity of Moo parermsee (¢ 5% o) i be reaed 1o 1 i compenaalion kxTTrs i applied i
racared SAR vaioss. Aboquencees abovn 1 Gz, he valdily of (e sarameters (v 67 o) s resiricied io & 5%, The uacernirly i S RES of
mehkﬂ#mm

AlphaTioptn an detormined duneg cabbrabon. SPEAG wistirds that the nmainicg deisbon do 10 T boundary e s compersation &

wﬁHm“lmmm:nuwmumuqmmmuﬁmﬁ

Corificain Moo EX3-T485_Ociid Page 6 of 14
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Oclober 24, 2019

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

15 :
1.44 __,. ............... ._. ............................ _|_
: i 5
o 13_F WL L FEEI ST e [T TRt Ty R
e | |
124 - s ! B
= i E
E I | o PR T SSSEONE [ =rrf SIS LTI e
- < !
E 1_.:.-.; .......... S, A RO e . 1 T -: —
50 z '
» n_g_: _., ........... i .._i__
¥ i |
L. T L T " E—— | S .
ﬂ.ﬁ_: . LT e s E -
o [ | !
(7 0 T S O - | [ | | L
1] 500 0ol 1500 00 2500
Mz "
i E | |
Uneertainty of Frequency Response of E-field: £ 6.3% (k=2)
Corfficote Mo: EX3-T48E_Octi9 Poge 7 of 14
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EX30W4—- SN 7458 Octnber 24, 20019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
i al
M = = i
5 . ¢ + pe
L) P .
I P T o . . ¥
LA -y - = @
- J e I‘: %'-'\'. LD ﬂ:““' 1 ™ G _:ll!\,| L E ] u__l&--rl
1 e o s - s S - L |
i L]
- 4
o - an m ne
- ] L ]
[] [] . [ . L]
Tt x ¥ Z T = ¥ T

Uncerainty of Axial lsotropy Assessment: * 0.5% (k=2)

Corificale Mo: EX3-T4R6_Oo19 Praga B ol 14
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Dynamic Range f(SAR}qa4)

(TEM cell , fuu= 1900 MHz)

Uncartainty of Linearity Assessmont: £ 0.6% (k=2)

Certficats Mo: EX3-7488_0c19 Page 9ol 14
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EXa/a- SN TAEE Oclobor 24 2010

Conversion Factor Assessment

1= B35 MHI.WGLS R (H_convF) I'= 1900 MHZWEGLE R22 (H_comF)

e

Ay '.E\ = '._

b
18 -
% 57
¥ |
£ e g |
1 = |
. a
1.8
|
@l
T
=¥ o
e sl ¥ S
L L w T =2 1 I an [} [ '. £ . i "
=] r e
. Bl ) .
i m ] e [——

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

1.0 0% 08 04 -H2 00 02 04 08 08 1.0
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)

Carlilicaty No: EXI-T486_01D Fago 10 of 14
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EX3CVE- 57406 October 28, 2018
Appendiz: Medulation Calibration Parameters

win T Communication Systam Nama A B © o VR Max T
28 | dBviv dB my | dew. | e
o oW _ % | o0 00 | 1o | b6 | 177 | 38 % | sa7
W 6o | oo 10 16210
3 a0 [T ] V1.5
i:b:zl- GEM-FOD (TOMA, GMSK) X | 1647 | 1000 | 262 | G239 | 62) | 2080% |47 % |
¥ | 1451 04 | 260 .7
[z | 1048 5 | 268 ]
Ermrm“—_“—ﬁﬁfmm X | 188 B50 124 | BET | B2 | 227 % | 247 % |
¥ | 2848 g7 | @7 B4.5
Z | wes | 985 | 283 (=]
10024+ ?rmmwmmmu- | om BO.T B4 B56 | 1258 | 230% | 24T %
¥ | 2108 #|e | 231 1226
| £| 4 Ja1_ | 70 | 472
g’ﬁa— EDGE-FUO0 (TOMA, 8PS, THO} | X | 847 ma3 | 343 | 1262 | wd | =T% |24
¥ | 548 7 FoF ] AT
E Bl 919 ITA E20
WEW-E“ FOD[TOMA, BPSE. THE | x | 558 798 | 280 | G858 | 1198 | 210% | 247 % |
i3 415 THE 54 oé.5
Z | 541 8.1 7 1411
0027~ Tmmﬂﬁﬁﬁ- X | 44T | @98 | 212 | 480 | 103 | SHO% 23T %]
- ¥| 208 | s | 24 1261
Z | 13 w3 | 247 ez
T8, (TOMA GMER_THD- | % | 2283 900 | 204 | 388 | 1369 | £27% [ 24T %
LA 1 1-3-3
L 1_221__ a7 21 1443
e o o= . o F 1] 564 25.2 120.3
Wmm (TOMA, BPSK.THG- | X | 947 ™K Tl ; 1176 | 222% [ E47 % |
¥ | 543 B2z | 298 T84
Z| w013 | ez | 87 1354
g:u COMAZO0) {1-RTT. RC1) % 61T 780 247 | 45T | 1467 | t1A % | t4.F% |
L3 ﬁ 8.1 1.1 RELE]
2| som 742 | 237 126.7
056 | UMTS-TOD (T0-800M, 1 x| 487 785 | 300 | 01 | 716 | 22% | AT
¥ | 358 730_| 280 (]
. o 2| 488 T84 | =287 [T
D088. | EDGE-FOD (TOMA, BPSK, THO- | x | 688 872 | 207 | B2 | M1 | BiT% | zATR
L DA 1-2-3)
Y| sw | 82 | z1e 1428
e e E | 486 a0 | @87 i
:_.'C::i* COMAZDOD {15RTT, RC3) A 6.20 9.7 263 87 [ M4AT | 21A% | z47% |
¥ | 466 | @24 1156
z| &m 67| 248 1235
E:.u:m _ﬂmr-'mmm?ﬁu- X | 1543 P05 | 244 | 656 | 1254 | t3E% | f47%
Y | 1818 Ws | 238 1211
Z| o2 | onr | 274 I
Cortificate Moo EX3-7485_0ctid Page 11 of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 96 of 130



FCC ID: AZ489FT3834 / IC: 109U-89FT3834 Report ID: P17694/17695/18260/18261-EME-00001

ECEDV- SH-T4RE Oclober 24, 7019
ﬁm E!WE-FWME’KTH# = 10.18 B4.2 .z BEE 8.7 | 227 % | 247 %
¥ | sz 8.1 8.7 532
£ A g4 357 155 i
10117 | IEEE SO2.19n (HT Mixed, 1356 x Z ; I .07 | 10a7 1.7 T% |
{ ara &A.8 M & £4.7
¥ | oaz 6.4 218 1178
Z | o4 5.7 f7F] 1282
1015H- IEEE BOZ.11n (HT Misnd, 6.5 X A7 7140 F R B0 | 40 | 214K | 2AT R
CAC Mbgm. RPSK)
Y | a8 B8 1 22 1123
et Z 10,03 T3 prd] | =
WzR0- | COMAZO00.RCT,SOBE.FUl | X | 1182 | 846 | 323 | 391 | 163 | £19% | 2475 |
AAR Rals i
¥ | 7sr BZE | 276 T8
Z]| T #3 | 2y 126.1
10280- | COMAID0D, G, S055, Ful x| 1 ; 348 [ M1A | =18 % :
b R a0 [T M4 % | 4.7 %
¥ | 1234 3| M1 11532
Z | 1208 a7 EEE] [
10202- | COMAZ000, RCS, B0%2, Ful x| nmse 99,8 e | 308 | 435 | H18% | t4T R
| AAE Fatn
¥ | 123 o8 ETT [
Fi 13.37 (L] e .ﬁﬂ
10253, | CONAZO00, IC3, GO3, Fullole | X | 1978 | 881 | 344 | 350 | 136 | t22% | 24T %
| AAD
Y | 1362 L L .5 1150
Z | 1085 .7 23 [FET
10255 | COMAZO00, RCT, 500, 18t X 402 1240 | B30 | 08 TATE |
AAR Rt 256 . i = k‘
¥ | 452 634 =8 50,7
_1z] &% | &5 | nus T4
Lam COMADN [1aE-D0, Rov. 0] x| 12 808 22 | 376 | WIT | 21A4% | 24T R
Y | mi1g 818 258 1106
Z | 1ass 833 | 300 = 2.1
404, | COMAZO00 (TXEV-DO, Fev. A} | X | 1588 | ©94 | 228 | 377 | 1465 | 218 % | 247 % |
¥ 1515 64 315 18,1
2| 18T 203 24 1764
[ 104D8- | COMAZOD0, RCS, 5032, SCHD. | % | 1703 | ©78 | 233,
f 7 EEE] 527 | 1484 | 219% | 247 %
ANR Full Rate e
¥ | 1m BED 204 12007
z | 1022 B4 1 78 12090
;‘;b EEEE].‘HHW?.#GF‘I S EFT] 98 4 T 154 68 | t25% | 147 %
¥ | am 000 | a3 1208
= | Z| am BA.5 28 18
0d17- | IEEE B02.11am WiF 5 GHe X | ost T30 08 | B2 | 1438 | 210 % | 24T R
¥ | 1007 0.1 230 1115
T8 | IEEE T T T 22
- 11g WiFl 2.4 X | 1040 T20 | 238 | B4 | MZ3 | 2.7 % | 24T % |
AAR {DEE5-OF DM, 6 Mbos, S80c duty
ycl, Long pepams i)
¥ | 8 | ems | =s ]
z | o 708 | 23z 1210
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EXI0Vd- SNTARE Octobor 24, 2018
[TG4EE- | COMARO00 [12EVD0, Rev. 8.2 | K | 1047 | 778 | 257 | 655 | 1247 | 2175 |247%
LAAA cariers]
Y | 887 725 | 233 W=t
P 840 THZ | M0 ]
10450 COMAIN00 [1:Ev-00, Rew. B, 3 " 11,67 T4 4 T B25 MY | 217N | 24T%
Ay carhss)
y | 112 T2A 4.0 1170
k4 11,08 T4 aa 1271
0515 |Eesmg_nnm X 734 344 8 158 | 1RLT | 222% |2AT% |
{0555, 2 Mbips, Bope duty cycle)
A i ERE 8.7 ?_&I] E‘l.i
Fll IETY 2968 128 1314
10825 | IEEE 202,178 Wik [Z0WIHL, X | 070 721 240 | B38 | 1454 | 217 % | 147 %
AAR | MCS0, S9pc duty cycia)
Y| 10x o4 233 Nz
e Z | 1033 0.8 £33 123.1
g IEEE BOZ. 118 Wil 40z, X 1008 | 711 | 234 | BA6 | 1038 | 217% |2iT R
| MCED, 99pc duty pycl)
¥ | wse | 700 729 1166
FANT 1.4 34 130.0
:ﬁ}# IEEE B0Z 112z WiF| (S0MHE, X 082 T 1] B4T W64 | t14% | 247 S |
| AAS | MCSD, 9pG duly ayche)
¥ | 10re [T T ]
F3l IETET] T4 08 1356
Hi- Eﬁﬁﬁi D WiF) 2.4 GHE X 0.4 100.0 335 159 MTD | z10% | 247 %
Y| 102 | me | n2 1166
—-— Fi [T a7 331 1264
10572- | IEEE BOZ. 11 Wik 2.4 GHz x| Bm 68 | 473 | £,
v by 6 ETH] % | £ R
¥ 5.98 gae | 33 1164
Z | am a8 11 1281
1057E- | IEEE BO2.11g Wil 24 GHz x 10.53 Tid 241 858 | M0ZE | 11T % | 247 % |
A ({DBE5-DFDM, § Mbps, Bp dity
eyede}
¥ | sz | m2 Pk 106.49
Fl TR 08 738 (K]
10583 | [EEE BOZ 11ah WiFi 5 Gz ¥ | 1045 T8 | 241 | BE9 | MOT | f1A% | AT |
| AAR | (DML 6 Mbps, S0pc duty ecle)
¥ | iom % 730 A
- i Z | 103 0.8 3.6 i) PR
.:.E1_ IECE B0Z.17Tn (HT Miwnd, OMHZ, | % | 10.861 nr .0 BEY | 424 | 21A% | 247 %
LAME | MCSD, S0pe duty cycie)
¥ | 004 g94 | 217 Tiod
E— L 2] w4 | 7 FX) 1708
Llf& ICEE B02.711n {HT Mixgd, S0MHZ, | x 10,70 or 734 BTE | 028 [ 21AW | 24T R
L AAE | MCED, S0P duty cytle)
¥ | 1060 A8 28 1165
2| 1088 710 6 1280
A0E0T- IEEE BT 11ac WIF] [Z00Hz, X 10,72 20 43 HE4 MET | $1.7% | 4T %
|AAR | MOS0, BOpe duty cyde)
Y| wos | eaa FT ] 1102
iz i Z | 104 0.8 BT [FIT)
UDETE- | IEEE BOZ.11ac Wil (40WE, % 1073 0T 75 BEZ | W30 | 21A% | 24T R |
AAR | MC30, S0pc duty cycle)
Y 0SS 9.8 28 1184
2| 1M 711 27 126.5
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EXA0N- SH-T480 Octcbes S e
o2t | IEEE B2 11nc WiF] [SOMHE, % | ines o2 228 | BB3 | OB | £14% | 24T
AdB MCS0, Blpe duty cyoia)
¥ | tome | ese | 27 8.6
z | 114 T4 | za7 | ™a
10848 | COMAZDO0 {12 Advancod) X | 1274 | 10000 | 341 | 345 | 442 | £10% | 24T h
¥ | 84 B2E | 98 ]
Z| 1338 | s | Mo 1745

:muwhwmnmmm“mmwmﬂumwhmdh
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|¢AIJBHAT!UH CERTIFICATE |
Osiect EX3DV4 - SN:7511

Callbraton procedereis] 'mmlmmmtmmmfuﬁmmw

mhuumpw.mhr dosimetric E-fiekd probes

Caltrafion daig: October 24, 2019

mmmmhrﬂﬂﬂ-hmmmmhmmumum
Tmm;mnmmﬂm-mmﬁumnwmum mges and are part ot certdcate.

Al palbwaions haren Bt Eonducied in the ciosed lsboasery sty ssvrenment lempaniture (22 5 570 and fumidity < 70%.

Cabbraion Equipmen cad (MATE critical dor calbranon)

Primary Stancdardy i Cail Dialw {Conicate M) | Beherhuiies Caltrasion
Pawer =eler WRP SN A4TTH O3A-19 (No. DIT2BRRNIERS, | Apran
Proswer siwier NRP-Z91 N 100244 B3-har 15 [No. H1T-02895) Apr2g

P gpnmor NRP-S51 SN IS O3-Aer 10 Mo 217-0083N Aar 20

Roformnce: 20 ¢B Assrvssior S SEATT () De-Aor-10 (Mo, 21T-02804) Ape-20

DAEA SN BB OF-ct- 18 [N DAE4-260_ Dcrif) Ol =20

Fistuwncn Probe E530V ERE: 3013 | 3n.Dac18 [Na. ES3-3013, Decl4) Due-10

Smndnedy [ +] Check Daio (in buisa) Sohnfulad Chsk

| Powar matie E44 el | 5h: GB41203874 B0-Ape 18 fin hous chmck Jun-16) In st chwek: Jun20
Power sermcr B4 134 BN MYA140008T 08-Ape-18 [in ot chock Jun-15) | In howse check: Jun-di
Plomes penscr E44 124 SN 000110218 Dé-Agr- 1 i house chock Jun-18) In howse chack: Jue-20
_RF ganeraios HP SELpC B4 LSS0 TN b5 (i P e Jun- B In hesiter chmch: Jun-20
Neteork Anshaer EXISBA | SN LISH1004TT al1m41nm-mm15 t In hose chack Oc1g |

Funciion Signare
Caiorited by: Jecon Kaste Latmratery Tectnican %‘ t‘-'ﬁ'""
Appeoved by Katfa Pokeric Technical Manager M
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Calibration Laboratory of o, N §  Sehweiserischer Kastrierdionss
Schmid & Partner o G Service suisse ditsiormage
Enginearing AG Servizio sriirero & tarssura
Zeaghasasiranse 43, BOGA Zurich, Switzeriand @ - S guian Colbrnion Bervice
Acorosited by T Swiss ACCTRCIEGON Senioe [SAS) Aecrpdiation No.: SCS 0108
The Swiss Arcreditation Servoe is one of the siphatories 1o the EA

Myitilateral Agresment Tor the recognition of cakbrabon cerificates

Glossary:

TSL tigaie gimulating hqud

MNORM, vz sansitivity in free space

ComF sensitivity in TSL 7 NORMx.y.2

DR digde compresaion poink

CF crest facior { iduly_cycha) of the RF signal

ABCD mdulation dependant linaasization paramales

Polarization g & Folation around probe axis

Polarization & & rotation around an axis thal is in the plane normal to probe axis (al measursmant centar),

e, & = 0 s normal b probse axis
Connecior Angle informnation used in DASY system o align probe sersor X to the robol cocrdinate sysiem

Calibration is Performed According to the Following Standards:

&) IEEE 5t 1528-2013, "IEEE Recommended Practice for Determining the Poak Spallal-fveraged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Tochniquas®, Jume 2013

by IEC 623081, ", Weasurement procedurs for the assessment of Specific Abaorplion Rate [SAFR) from hand-
hadd and body-mounied devices used next io the ear (requency range of 300 MHz to B GHzY', July 2016

&) 1EC 62308-2, "Procedune 1o debermine the Specific Absompilion Rate (SAR) for wireless commumication devioes
wsed in close prodmity to the human body {reguency range of 30 MHZ to 6 GHz)", Manch 2010

d) KDB BB5854, mmwthMuiW

Ihthudl. Applied and Interpretation of Parameters:

NORMy. - Assessed for E-field polarization § = E{fsBﬂOhﬂ-blnTElFm!riﬂmmtﬂz?n?MJ
MORM: v,z ara only imemmadiate values, e, the uncorainties of NORM Y.z does not affect tha E
uncertainty inside TSL (see below ComF).

= NORM{Tx ),z = NORM: .z * fequency._response (sea Freguency Response Charl). This linearzation is
implemented in DASYS soltware versions lafer than 4.2, The uncortaingy of the frequency reaponss is incheded
in the stated uncertainty of ComdF,

= DCPyy.z DCP are numernical lineasization paramelens assessed based on the data of power Swoep with CW
signal (no uncaranty required). DCP does not depend on frequency nor media,

o PAR:PAR i the Peak o Average Ratio that i nol calirated but determined basad on the signal
characterisiics

= Acwr Boyd Copn Dwyz VRxyz A, B, C, D are numerical Enearization parameters assessed based on
the data of power sweep for speciSic modulation signal. The parameters do not depend on frequency nor

= ConvF and Bowndary Effect Paramoters: Assessed in flal phantom using E-field (or Temperature Transier
Standard for § £ 800 MHz) and insde waveguide usng analylical Bald distibutions based on power
measurements for | = B00 MHz. The same selups ane used for assessment of the parameters. applied for
boundary compensation (alpha, depth) of which ypical uncentainty values are giren, Those parameters are
usod in DASY4S software bo improve probe accuracy close 1o the boundary, The sensisivity in TSL cormespands
o NORMy, .z * Convic whenaby the unceriainty comesponds o that given for ComaF. A
ConyF Is used in DASY version 4.4 and higher which allows exdending the validity from = 50 MHz o £ 100
MHz.

= Spherical isofropy (30 dewviation from iscdopyy: in 2 field of low gradients reakred using a Nal phaniom
axposad by B patch antenna.

+  Sensor Offsel. The sensor offsat cormesponds Lo the offset of virtual measurement canter from tha probe Bp
{on probe axis). Mo lokerancs neguinsd.

= Connacior Angla: The anghs B assessed using the information gained by determinirg the NORMe fne
uncertainty redqued).

Cantficale Na: EX3-T511_Cct19 Pape 2 of 13
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EXI04 - BNTSIT October 24, M9

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

Basic Calibration Parameters

= E] Senaar ¥ Saorsor One (k=2) |
o [uhiivim T 046 [EL 044 #1001 %
DCF (my)” 2.0 BB =]
Calibration Results for Modulation nse
uio Commianication System Hama A B C D VR Wax | Unc'
L] g8 | dEw B my | dev. | (w=2)
[ cw -l T 0.0 10 | 000 | 1984 | 358% | 24T %
Y .0 oo 1.0 1331
Z] oo | oo 1.0 1174

Mote: For dotails on LID paramaters see Appendi =

reported uncerainly of measurement is stated as the standard uncertainty of measurement
multiphed by the coverage factor k=2, which for & normal distribution comesponds to a coverage
probability of approxdmately 95%.

* The encertaintes of Mom XY do nol affect The B beld uncensingy intide TSL [ Pages § snd 85
: lirasizasion pararmelin, uncartanty rol reguined
dﬂﬁhﬂw“mhmmm i riponme apchying ectanguiar distrbuBon and s eapnessid 07 T squens of Fa

Cartificate Moo EXCG-T511_0ct il Page dof 13
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EXHINE- SNTE1 Oiciohor 24, 2019

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

Other Prabe Parameters

Sensor ArTengomant Trisrsgular
Connestor Ange (7] ' 08
Mechancal Surface Deleciion Mode enabled
" Oplical Surlace Datection Mode disabled
Frobe Ovoral Length 337 mm
Proha Body Diamater 10 mm
Tip Lengih —Bmm)
Tip Diasmater 2.5 mm
Probo Tip 10 Sansor Y Calbrabion Point T T Amm |
Probe Tip o Sensor £ Calibration Poinl 1 mm
Riecommanded Measurement Distance from Surlace 1.4 mm
Codificale Mo: EX3-7811_0ct18 Paga 4 of 13
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X0 S T511 Octnber 24, 20189

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 M) © PMF ConvFX | ConvE ¥ | ConvF2 | Alpha® m. {::J_
150 523 076 | 1215 | 1215 | 1215 | 000 | 100 | £133%
300 483 087 | 1087 | a7 | 1ws7 | oos | 120 | +133%
450 435 067 1030 | 103 1030 | 090 | 130 | $133% |
780 418 0.89 9.57 B.57 0.87 046 | 080 | +120%
B35 415 0,80 828 | 8978 .28 033 | 14 | +120%
800 41.5 0.97 9.08 0.08 B.08 049 | 081 | +120% |
1450 405 1.20 8.17 gir BA7 0.10 080 | +120%

1810 40,0 1.40 T84 7.4 7.4 023 080 | £120%
1800 40.0 1.40 7.9 7.68 769 | 034 | 080 | $120% |
2100 308 148 773 | 7 73_| 033 | 080 | +120%
2300 85 1.67 735 | 738 735 | 038 | 090 | £120%
2450 2 1.60 7.06 7.06 7.08 0.33 0.80 + 120 %
2600 3.0 1.96 6.81 6.81 681 | 039 | 090 | s120% |
500 e .81 .56 .66 8.68 0.35 1.3 +13.1%

L3700 w7 3.12 6.56 656 | 656 | 035 | 130 | +13.1% |

¥ Feocumecy validty stove 300 Mz of # 100 MMz only soobos for DASY w4 wnd begre (s Pacs 31, shis # i restricted o £ 50 MHz. Thas
whosrtainty | P R5S of o ComE uscetainty ol calitmgion and the uncertsingy for (e indcabid bspudey band, Fragusnoy valdity
oo 300 M2 i 1 90, 24, 40, 50 and 70N for ConeF ssessments & 30, B4, 139, 150 snd 220 Mir reapectively. Valdty of Comd aasisaid i
5 MHz i 4-5 MBZ, and Comnd® asssdaed ol 13 MHZ i §-10 MMz Abowe 5 Gz frequancy valicity can b sxtenced & ¢ 150 MiHr.
" AR tritpsncies below 3 GHE, e vty of Gtum parameters (r and o) can be eeled o = 10% 1 ot oo pbritions Tormuda b appiesd o
maiciured SAR values, A2 fraguencies above 3 GHI. o validicy of lssus paremalers (£ and ) @ meatnicied 1o 1 5% Ths uncostainty i the REE of
Fmﬁmh;ﬂ”ﬂnm

a0 determined dunng calibration. SPEAS wamants thai S remaining deviston dus o S boondary offoc! sfier Compenadton 5
mm:mrww:mm below & 2% for fquencies. betwean 3-8 GHT i any dabance lnger than hail tha probe s
dlamoner 5

Certificats Mo: EX=T811_0cl 18 Page S of 13
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EXMCAE- SRETATY Octobar 24, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

tmn® | ettty W ComvFX | ComFy | ConvFZ | Alpha® ml'-_5&--_-: (e
150 1.9 0.80 1172 | #4172 | 1472 | 000 | 100 | £133%
300 58.2 0.92 1192 | 1192 | 1992 | oos | 120 | :133%

56.7 0.84 1060 | 1059 | 1050 | 008 | 130 | £133%
750 55.5 0.96 952 9.52 9.52 040 | 080 | £120%

55.2 0.97 026 8.26 9.26 040 | 080 | z120%
%00 55.0 1.05 w14 9.14 014 042 | OB4 | $120%
1450 54.0 1.30 .47 7.97 7.97 030 | 080 | +120%
1810 533 1562 T84 764 7.64 034 | 080 | $120% |
1900 533 152 7.37 7.37 7.37 044 | 080 | +120% |
2100 532 162 7.46 7.48 748 031 | 088 | +120%
2300 529 1.81 7.21 721 7.21 035 | 080 | +120%
2450 52.7 1.95 6.87 6.97 697 | 038 | 090 | +120% |
2600 52.5 2.16 6.68 6.8 6.88 032 | 090 | £120%
4500 51.3 331 B.11 611 | &1 040 135 | 2131%
3700 510 | 3855 B.02 602 | eo2 DAD | 135 | 2139%

‘mewﬂmﬂﬂt 100 MHE ondy appbes e DASY wi 4 and higher (ses Page 2), ko A i restricied 15 & 50082 The
uncedninty i the RS of the Comn® untertainty sl caoration frequency and B ipncastsnty o0 th indcatsd freguancy band, walaity
Hlu-rmhl'h-ﬂﬁEﬂﬁmnmhwmnnulmmlmmmm.wa Senr-aed &
B NBEx i3 £-0 MiHe, s Comd aanasnd al TY Mz is 815 Wiz Above & GHz teequency walidity can be exenced 1o = 110 MHZ
'Mmml&thmird-nmu—h]mhumrlﬂ'h.lmmmuwm
rrllllll-'ldMmmmmaﬂumaﬂyuu—muﬂﬂ.whgm.mwh“mn;
The Comd® uncedsinty lor indicated Ranges littun parsmioten.

* Aipha/Diopth ane delermined duriog calibrafion. SPEAG warmanta that he remaining duviation s o e bourdiry Bsct sher compessation i
whm:ﬁwwmawmmznnmw 38 GHiz at any distance Langer [haw hall B proba o
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EXI0V- SH.TI1 October 24, 2015

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

1.6 T T 1
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Frequancy responss (normalized)
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Uneertainty of Frequency Response of E-field: £ 6.3% (k=3)
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EXI0V4— ST Cobober 24, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz,TEM f=1800 MHz R22
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Uncartainty of Axial Isotropy Assessmont: £ 0.5% [k=2)
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EXA0WE- SHT511 Cictober 24, Mg

Dynamic Range f(SAR}eaq)
(TEM cell , for= 1900 MHz)

e
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EXADV = SH-TSTT Oictobwer 24, 2015

Conversion Factor Assessment

= B35 MHEWELS RS [H_oon) = 1200 MHz WGLS 22 (H_candF)
. ]
o 4 . L = I.I"..
3 . $71 0N
L e | S
i L i =)
8 o
-.I ] (1] 14} ; ..:-'I b k= n s -"h | (] " ‘I:CH = w W -
vi‘ﬁ! -h-'l-:il-u e hu"..:ﬂ
Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz
10 08 <08 04 02 Q0 02 04 O& OB 1.0
Uncertminty of Sphorical lsotropy Assessment: + 2.6% (ke2)
Caificais No: EX3-T511_0ctia Page ¥ of 13
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EXS0VE- SH:TE1 Colobar 24, 2019
Appendix: Modulation Calibration Parametors

TS LTEFDD (SC-FOMA, 1 BB, 10 450 66.9 200 L] BT | £25% | 247 %

5.AF TH.0 28.1 120.3
480 66.9 10.8 114.1

Ui ‘Commusnication Sysiem Mame A B o o VR [TTT] Une®
8| dBviuV dB | N | dev. | (k=3)
Q [55] ] i) 0.0 1.0 .00 133 238% | 247 %
¥ 0o 0.0 1.0 1331
- 0. 0.0 1.0 1174
10100- | LTE-FOD [SC-FOMA, 100% RB, | X 843 7.8 108 | GB7 | 18 | £14% | 24T R
| CAE [ 30 MHz QPSK)
¥ | 86 T2 X 11Z8
z [ &74 TH e 1400
10108 | LTE-FOD (5C-FOMA, 100% B, | x 829 673 194 1385 | t21% | 24T %
LCAG | 10 MHr, OPSK)
¥ 756 T 4.5 (K]
L Z]| sz 673 | 18 | 1368
10110- | LTEFDO [S4-FOMA, 100% RB. 5 | X 567 7.0 198 | 575 | 134 | £28% | 24T %
| CAG | MHz, OPEK)
¥ 687 TLE M2 145.0
z 583 | o6a 196 1322
10154~ | LTE-FDD (SC-FDMA_ S0% RB, %0 | X Bar W70 108 578 | 1348 | £25% | 24T %
| CAG | MHE, OPSK)
¥ ies | Tag 245 1480
_— zZ| 598 860 | 108 G S—
1 -FOG (SC-FDMA, RB,S | x| s 671 198 | 579 | 1599 | t25% | £4.
| CAG | MHr, QPSH)
¥ | 652 T4 252 1448
T [T T T o SO [ - 5.72 6.4 X 8.0
1060- | LTE-FDD (SCFOMA S0RFB, 16 | % | 641 5ET | 10z | e25% | £4,
o e o BT.5 200 5% | t4.7®
¥ [Fid T Pt m
| o Z | &3y 074 184 ﬂ%g_
10168 | LTE-FOA [SC-FOMA, 1 RE, 20 X 481 7 573 | VBB | t27% ;
oae. | kve oo ] 7.0 0 7% | 14T %
¥ 720 B1.0 2 128.3
z 4Ty [T% 198 11T
x
[
Fi
X
¥
7
x
¥
z

W017T- | LTE-FOD (5C-F A, 1 RB, 5 482 €71 | 200 | 592 | 1155 | 228% | t4.7% |
AL | MHE OPSH]
688 | 781 | 718 54
4,78 268 108 1128
10981 | LTE-FDD (SC-FOMA, 1 AB, 15 ) B7.4 203 | 572 | 1183 | =56% | 247 % |
TAE | Mz, QP o
a.81 8.7 I 129,17
|21 4m0 B A 199 118,17
W0207- | LTEFDD (SC-FOMA, 50% BB, 20 | x [EH] 6.7 0z S8 | 1382 | &25% [ t4T R
AdD) | WHz, CPSK)
¥ | 7os 8.1 254 1904
z| eaxm 67.5 0.0 1363
10311~ | LTE-FDOD [SC-FONA, 100% FE, 204 | 808 % |
&L.‘.ﬂﬂ.@‘ﬂ ¥ | esd 8.1 04 | BO8 | 1441 | I2E% | 147 %
¥ | 8#r 5B 5.7 1138
z 690 880 | 204 150, 7
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EXACN = SHTET1 Ocinber 34, 2019
10418 | IEEE BOZ.115 WAk 24 GHz 1
v Dass s X 327 7i4 20.0 B [ 1305 [ 230% | z47 %
Y 7.aa 0o | 361 AL
I — 2 3.30 7.7 0.1 128.2
[SCFOMA_ 1 RB, 20 x 547 T ET]
e gl ey A 0.0 32 C¥) MO | 222% | 24T H
Sutdrama=2,3 4,7, 8,5
[ 40 THE 26.9 1423
] — F3 5.68 B0 | @0 [
C4ET TOD (SCFOMA, 1B, 5 ® 5.67 T0.0 TEZ | 137
10 . 32 £H1A% | 24T H
Subframa=2 34,78 8)
¥ 5.81 TZh 780 {TFL]
z 565 BR.7T F2a 1317
1470 | LTE-TOD [5C-FOMWW, 1 B, 10 x 554 a8 o TEZ | 1335 | 214%
E ; 147 %
AAF llh.m?UL?
s 573 T8 244 1427
T z ) 1] 230 1318
047 TOD (ECFDMA, 1 RB, 15 % | B&7 T0.1 T2 | 782 | 1335 | BIZ% | 247 % |
ARE MHz OPSK, L e
Y| 565 | 714 | 283 LT
Ssi—tr Z | s5a7 BeE | z30 - [ETE]
TE-TOO [SC-FOME, 50% RB, 5 | x| 802 1 7 110
A =i a0z BTE 6 04 | 112 % | 247 %
7
¥ B.00 Bk no (FAK]
S NN Z | &m 680 | 721 e T8, T
| LTE-TOD (SC-FOMA, 50% FB, 10 | % 2 2 194,
1o = 635 a6 215 40 | 212% | 247 %
7,
¥ [F .5 FrT ) 1247
T Z| &1 BTE | 214 ELEE]
EO%NRE, 15 | %X | 674 BBO | 216 | 7.08 | 1193 | 212% | 247 % |
AAE MHz, OPSH UL N
[ [T 8.6 229 129.0
F3 B73 616 FIr) LEER]
04%4- | LTE-TDD (SCFDMA, ¥ 675 8.1 FT] TTé | 1181 | =1 % |
- ""., ; F 1 | 21.2% | 24T %
¥ | 658 [T 23.0 1285
: Z | &ra B78 | zid REEL]
G503 | LTE-TOID [SG-F O, 1007 AB, 5 | x & | 1.02 i
b . 637 ET.T 21.5 -} 1148 | =14 T47T%
7.8
¥ 634 | Bas nz 1248
: F 50 B7.4 FIE] 1134
0806 | LTE-TCD [SC-FOMA, 100% B, | X L 794 | 1160 | EYRL
AE o Y BT 88.0 Ik iige | +1.4 47 %
T,
¥ | 638 Bi.6 0 120.6
2y z 673 67.8 .6 1178
10500- | LTE-TOD (GC-FOMA_ WOORRB. | x | 7.5 BBE | =0 | 799 | 120 | =ia
o i - ! 0 | CRELFE"
Sublframe=334,7 8.5)
¥ .06 BT B30 130
2] rwr BALS =4 1E2d
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ECe— 5M: 7541 Chstober 24, 2019
10512- | LTE-TDD (GC-FOMA, 100% B, | % | 7.08 Bah 218 | T4 | 1228 | 214K | E4T W
AAF 20 M-z OFSK. UL
Sublram=2,3,4.7 5.9}

Y §.83 20 ] 131.8
(I S BAS | 21 121.3
T0571- | IEEE BOZ 110 WiFl 2.4 GHz X | 342 4 204 | 180 | 1271 | £19% | 24T % |
A 1

¥ | 813 83 | 334 1407

F a8 729 210 1244

Whmﬂhmmmmmmwm e s mepressad fr B Squans of the
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of ) Schwesnrinches Kallbeierdienst
Schmid & Pariner Hﬂl g Bervice susnn ddialonnsgs

‘ Enginearing AG Sarvizlo svizzers di Bewbara
Teuphausairsses 43, 004 Turich, Switzerland 5 Swies Calibention Sevvice

Accescind by the Swisa Accowdtation Senice (BAS) Azereditation Mo, SCS 0108
They Swing. Accreditation Ssrvice is one of The signalories lo the EA
‘ Multilaberal Agreamand ior the recogrition of calltration ceftificaten

cient  Molorola Sclutions MY Gertiests Ha: CLA150-4005_Feb18

[CALIBRATION CERTIFICATE |

CLA1S0 - SN; 4005 ‘

‘ Hogerc

Lttt Hosacrain) QA CAL-15.v8
Calibration procedure for system validation sources below 700 MHz ‘
Cabmation Sl Fotsruany 09, 2018

Tk bl Corlfcane BOCumanis ha irncoakdity i nations! sisrciands, which ko the pryscsl unt o S semanis {59), ‘
The Feddrairis &0 e uroetainbes with confdencs probatlity sén Gven & NG IGIENG Pages &7 o pan of the corlcase

Al ealitntcns have baan ponducted in e cosd latonalony oy srwisonminl afporatons (22 = 30 and hamiding < T

Catibvmtion Equipment uved (MATE citical fof caltvalion] ‘

Pawrary Stsrdands [+1 ] (23l Dee (Carbhicats bia ) Sohedded Callorafon
‘ Prormsr mrapliye faalld® SN OTTE Sed-Apr T e, TT-0050 LOFESER) Age1d
Periar ganaor NES-J91 SME 100244 Ool-dp-1 7 (o, HT-OEIH) Aprl B
Prirwsr a@nncs WRF-Z51 BN 100248 O A T o, TT-025F0 Ape-if
Aaslemnos 30 4B Allevishsr SN 53T (30w 07-Ape1 T {No, 702550 Mgl
Thypa-M mismaton combanstion M- 04T 2 5 02T OT-Age 1T [No. 2VF-0250 Apr-tR
Paphwrarns ik EXCI0NS BN 7 30-Doc-17 [(Na. EX-38T7_DeaiT) D14
‘ DAES BN 654 Bd-Jad-1 T Mo, DAES-B54_JuliT) duk-18
Scoretery Sardards I Chascin Diste (im o} Behadand (ack
P it Edil 38 i B FSATe Cl-Ap- 18 (Mo, T T-DE2RS0TN) i owss chasch Jun-18
Py mienaor E4812A, SR WY 1 SOR0ET - 18 (Mo, T1T-OTPRG) I hzasil chisth Jun=18
Pepwuir’ abfidos Edd12A Sk 0001 10210 Cb-Apr- 16 (o, 21705784 I Thinuids Dhairch: Jusr 180
‘ AF geneniler HF G240 B USMAPUMIT0Y  DeeAug-00 (in houme check Jun- 16 i P hascia S 8
Mtk Ainakrner HI ATENE SN LISATIR0AS 18D i Papusa chascic Oii- T I howse chacic Oet-18)
hiaaie Forctsn Sagnahen
‘ Eabbrated by: Juton Hastrall Labomiory Teotniolan | c:@;lf._-
Apprtveid By Kaga. Polumic

This caliboaion certilicato shal nol b reprodced sstep! n R witoul sriflen appsowal of e laborsony,

Canhicate No: CLATS0-4005_Feb 13 Page 1A B
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Calibration Laboratory of & [RE T —
‘ Schmid & Partner ﬁtﬁg g Service suiste Jetalcnnage
Enginearnng AG Servizia svizrers di (sraturs
Mmmm "fu,_,:rr"'.—?{‘ 5  Swiss Calibration Service
Beurmine by P St Aeioclitation Sarvice [SAS) Accreditation Ho: SC5 0108

ot Sovisn Accredilntion Serree s one of the signatores ta the EA
‘ Mubtiliteral Agreemen faf th secoghitien of calibration cenificaies

Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL  NORM x.y,z

‘ MrA not applicable or not measured ‘

Calibration is Performed According 1o the Following Standards:

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

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

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

d) KDB BB65664, “SAR Measurement Requiraments for 100 MHz 1o 6 GHz

Additional Documentation:
a) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Paramelers: ‘
| »  Measuremen! Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.
« Anfenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.
& Return Loss: This parameter is measured with the source positionad under the liquid filed
‘ phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. Mo unceriainty requined.
»  SAR measured: SAR measured at the stated antenna inpul power,
+ SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Connector.
| »  SAR for nemingl TSL paramelers: The measured TSL parameters are used 1o calculate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncertainty of measurement
rrmltiplmi by the coverage factor k2, which for a normal distribution corresponds 1o a coverage
‘ probability of approximately 85%. ‘

Conificate Mo CLATS0-4005_Feb18 Pago 2of 8
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Measurement Conditions
DASY sysbtem condiguration, as bar as rat on page 1.
‘ DASY Weralon DASYS VEZ 10.0
Extragolation Advarced Extrapolnsisn
Phariosm ELI4 Flal Phariosm Shall ficknass: 2 = 0.2 mm
EUT Positioning Towth Position
‘ Zoom Scan Resodution e, @y = 40 mm, dz = 1.4 mm Gradged Rabo = 1.4 [F deuadlion)
Frequency 150 MHz = 1 MHz
Head TSL
| Tha toiowing pavaraters and caleviaias woro appbod
Temporature Poomittivity Conductivity
Mominal Hesd TSL parameters 220°C 523 .76 mha'm
Measured Hoad TSL parameaters (220202 °C B0326% 0.7 mbodm + 8 %
Head TSL temparature change during test <05°C - i
SAR result with Head TSL
SAR averaged over 1 om® (1 g)of Head TSL Condison
SAR et 1 W inpiul power 380 Wikg
SAR for nominad Hoad TSL paramatens narmakznd 1o 1W 37T Wikg = 18.4 % (k=Z)
SAR overnged over 10 cm® (10 g) of Head TSL ondition
SAR measunsd 1 W irput power 2.52 Wikg
BAR for nominal Head TSL paramters noemalized o W 2.50 Wikg = 18.0 % (ke2)

Body TSL parameters
The following pararmeters and calculations were applied.
Temperature Petrittivity Conductivity
‘ Hominal Body TSL parameters 220G &8 0,80 mhaim
Messured Body TSL parameters (220 £0.2)*C G2i1a8% 0.81 mham + 6 %
Body TSL temperature change during test <08 *C _— —
SAR resull with Body TSL
‘ SAR averaged over 1em” {1 g) of Body TSL Condition
SAR raa sl 1 W Enpt poar DET Wikg
SAR for nomenal Body TEL parematers normalized o 1W .84 Wikg = 18.4 % (k=]
‘ SAR averaged over 10 ¢m’ (10 g) of Body TSL condifion
SAR measured 1 W inpud povees 257 Wikg
AR toe nominal Body TSL paramelens riarrnalized 1o 1W 2.55 Wikg = 18.0 % [=2)

Cordiiin Mo: CLATS0-4005_Feb18
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Appendix (Additional assessments oulside the scope of SCS 0108)
‘ Antenna Parameters with Head TSL

Impedance, ransionmed 1o leed poin 4180 +20/0
Haham Loss - 208 dB

‘ Antenna Parameters with Body TSL ‘

Irrgedance. transtormod 1o loed point 429040810
‘ Aelum Loss - 2.3 d8 ‘
Additional EUT Data
Manulactured by SPEAG
Manutactured on Augusl 23, 2013 ‘
Cancaie Mo: CLATS0-4005_Feb18 Poge 4 ol B
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DASYS Validation Report for Head TSL

| Date: 09.02.2018
Test Laboratory: SPEAG, Zurich, Switzer]and
DUT: CLAISE; Type: CLAL50; Serial: CLA150 - SN: 4005

‘ Commuanication System; LI 0 - CW; Freguency: 130 MH: ‘
Mediem parameters used: §s 150 MHz; o = 0U76 5/m:; g, = 30.3; p = 1000 kp'm’
Phaniom section: Flat Section
Measurement Slandard: DASYS (IEEENBEC/ANSE Cod 19-2001 1)

[MASY 52 Conligaraisn
& Probe: EX3DVE - SNIBTT; ConvEl 1202, 12,02, 12.02); Cadsbeabed: 30, 1200
o Sensor-Surfsce: 1 dmm (Mechanical Surfsce Detection)
& Electronics: DAEd Sn654; Calibeated: 24072007
= Phantom: ELI v4.0; Type: QDOVADD | BB; Serial: TP: 1003

¢  DASYSZ 52, I0.00(1446); SEMUCAD X 14.6. 10{T417)

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

(BAxB1x1): Interpolated grid: dxs1 SO0 mm, dy=1.500 mm
Maximiem value of SAR {interpolated) = 5.37 Wikg

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Foom Scan,
dist=14mm (Ex10x7WCube 0 Measusement grid: duvsdmm, dysdmm, de=]_ 4mm '
Rnfen:n:g "-"u:uf_- = 31- 11'1 '\".l'lt'|_ |"|.‘|-W|'I Dirife = 0,05 d“

Peak SAR {extrapolsted) = 114 'Wikg

SAR(L gh = 3.8 Wikg: SAR(I0 g) = 2.52 Wikg

Maximum value of SAR (measured) = 3,33 Wik

48
(]

287
5‘!‘ “
B.6F

‘ 11.49

14,36

0 dB = 5.37 Wikg = 7.30 dBW/kg

Ceatificate Mg CLATS0-4005_Feb18 Page Sof B
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Impedance Measurement Plot for Head TSL

9 Fev 208 1200200
EHD a1 4 u s MALETe A4 e LAETT el AT0.00D 00 bz

Hid

€WMZ $14  LOW 2 AR RET =10 el ; 2200815 98 454000 £3E Pl ‘

e 4 4 3
e ! '

START L0 Dsb MHs ' ETOF Z0BAOEE D04 Heiz
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DASYS Validation Report for Body TSL

| Dt 09.02.2018
Test Laboratory: SPEAG, Furich, Switzerland
DUT: CLATS0; Type: CLATSD; Serial: CLA150 - SN: 4005

‘ Communication System: UID 0 - CW; Frequency: 150 MHz ‘
Medium parmeters used: T = 150 MHr; o = 0.8 8/m; g, = 62.5; p = 1000 kg/m'
Phantom section: Flat Section
Measuwrement Standard: DASYS (IEEEMBECANST O3 19-2011)

DAY 52 Conliguration;
s Probe: EX3IDVE - SNIETT; ConF{ 1157, 1157, 11.57) Calibrased: 3002 5000,
o Sepmor-Surfece: | dmem (Mechanical Surface Detection)
s  Elecironics: DAES SpfS4: Calibeated: 24.07.2017
o Phastom: ELDwd (; Type: QDOV AN BB; Serial: TP:1003

s DASYS2 52 100K 1448); SEMCAD X 14.6.1007417)

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Area Scan

(B1xB1x1): Interpolated grid: dus 1 500 mm, dy=1.500 mm
Maximum value of SAR (imterpolated) = 5.47 Wikg

CLA Calibration for MSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (Sx10x7WCube 0 Meassrement grid: dysdmm, dysdmm, die=| dmm

Reference Value = $1.25 Vim; Power Dridt = 000 di3

Peak SAR (extrapolated) = 7.26 Wikg

SAR( g = 387 Wikg; SAR(I0 g = 157 Wikg

Maxireaem valee of SAR (measured) = 537 Wikg

0dB = 5,47 Wikg = 7.38 dBW/kg

Centificate Ma: CLATS0-4005_Febia Paige 7ol B
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Impedance Measurement Plot for Body TSL

@ Fets 208 13524018
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Calibration procedure for system validation sources below 700 MHz
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Calibration Laboratory of

I Schunizerincher Kalibriessisem
Schmid & Partner Service sulsss ditalonnage
Engineering AG Servitie svizzers ol loraturs
Zewghaussirasse 43, B0O4 Zurich, Switsnrland Swins Calibration Servce
Accredited by The Swiss Accracithlion Saenvics [SA%) Accreditation Ma.: SCS 0108

The Bwiks Accreditation Service is one of the signsories b2 the EA
Multilateral Agreesnent for the recognithan of calibration centificates

G :

TSL tissue simulating lquid

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

Calibration is Performed According to the Following Standards:

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

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 6 GHz)", July 2016

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

= Aetum Loss: This parameter is measurad with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflacled power. No uncertainty requined.
SAR measured: SAR measured at the stated antenna input power.
SAR nermalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal AR result.

ﬁmﬁﬂﬁ?;‘mmmw of maas;r:aﬂm:;tﬁ ?;'atad as lhle standard uncertainty of measurement
ML & coverage factor k=2, a narmal distribution comesponds 1o a cove
probability of approximately 95%. .

Costificate No: CLAT50-4016_Dct18 Page 2ol B
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Measurement Conditions
DASY system configuration, as far as nolt given on page 1.
DASY Version DASYS VEZ.10.2
Extrapalation Advanced Extrapolation
Phantam ELH Fiat Phaniom Shall thicknass: 2 + 0.2 mm
EUT Posithoning Toauch Position
Zoom Scan Resolution d, dy = 4.0 mm, dr = 1.4 mm Graded Ratio = 1,4 (Z direction)
Frequency 150 MHz = 1 MHz
Head TSL parameters
The following paramaters and calculations were
Tamperature Parmitiivity Conductivity
Hominal Head TSL paramaters 220G 52.3 0,78 mha'm
Measured Head TSL paramebers (220+02)*C E03nE% 0.76 mihodm = 6 %
Head TSL temperature change during test <05 e [
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
SAR maasuned 1 W inpul powar 36T Wikg
SAR for nominal Head TSL parametens normalized fo 1W 364 Wikg = 18.4 % (k=2)
SAR averaged over 10 em? {10 g) of Head TSL condition
SAR msasunsd 1 W inpul power 245 Wikg
SAR for nominal Head TSL parametens normalized o 1W 243 Wikg = 18.0 % (k=2)
Body TSL parameters
The following parameters and caloulations were
Temperaturs Permittivity Conductivity
Hominal Body TSL parameters 220G 61.9 10080 mhofm
Measured Body TSL parameters (220 =0.2)"C B33:8% 0.E2 mho'm + B %
Body TSL temperature change during test < 05 - =
SAR result with Body TSL
SAR wveraged over 1 cm?® (1 g of Body TSL Condition
SAR measured 1 W inpua pover 4,01 Wikg
SAR for nominal Body TSL paramateds rormalized to 1W 395 Wikg = 18.4 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condiion
SAR measuned 1 'W input power 2,65 Wikg
SAR for nominal Body TEL parameters nanmalized ta 1W 2,67 Wikg £ 18.0 % (k=3)
Certificabs Ma: CLA1S0-4016_Oct 18 Page 3 of B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, iranshormed to fead point 47001 -4.4
Faburn Loss - 252 d8

Antenna Parameters with Body TSL

impadance, ansiormed o feed point 45,800« 1.7 [

Hetiam Loss -35.5d8
Additional EUT Data

Manufactured by SPEAG

Manufactured on August 28, #0114
Certificate Mo: CLATB0-50016_Oct18 Pagn £ of B
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DASYS Validation Report for Head TSL

Drate: 100102008
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLALSD; Type: CLA1S0; Serinl: CLA1S0 - SN: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

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

Measurement Standard: DASYS (IEEENIEC/ANST C63.19-2011)

DASY 52 Configuration;
» Probe: EX3DV4 - SN3877; ConvF(12.12, 12,12, 12.12) & 130 MHz; Calibrated: 30.12.2017
= Sensor-Surface: l.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 05.07. 2018
=« Phantom: ELT vd.0; Type: QDOVADD I BR; Seral: TP: 1003
+  DASYSZ 52.10.2(1495) SEMCAD X 14.6, 1 2{7450)

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

(B1xB1x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Muaximum value of SAR (interpolated) = 5.21 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4dmm (Sx10x7Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 80.01 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 7.05 Wikg

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

Maximum value of SAR (measured) = 5.15 Wikg

dB
]

=2.00

0dB = 5.15 Wikg = 7.12 JBW/kg

Caficate No: CLAT5S0-4018_Cctia Fags & of 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, Zarich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLASD - 5N: 4016

Communication System: UID 0 - CW; Frequency: 150 MHz

Medium parameters used: = 150 MHz; o = .82 3/m; & = 63.3; p = 1000 kg/m’
Phantom section: Flai Section )

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASY 52 Configuration:
« Probe: EX3DV4 - SMI877; ConvF(11.57, 11.57, 11.57) @& 150 MHz; Calibrated: 30.12.2017
. Sensor-Surface: 1,4mm (Mechanical Surface Detection)
« Electronics: DAE4 5n654; Calibrated: 05.07.2018
« Phantom: ELI v4.0; Type: QDOVAQODIBB: 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
Maximuom 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 = 82,91 ¥im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 7.87 Wikg

SAR(] g) = 4.01 Wikg; SAR(10 g) = 165 Wikg

Maximum valoe of SAR (measured) = 5.67 Wikg

dib
1]

-2.00

<6.00

-B.00

=10.00
0 dB = 5.67 Wikg = 7.54 dBW/kg

Cortificaba Mo CLA1S0-4018_0ct1B Paga Tol 8
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Impedance Measurement Plot for Body TSL
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Dipole Data

As stated in KDB 865664, only dipoles used for longer calibration intervals required to provide
supporting information and measurement to qualify for extended calibration interval.

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 Q i 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 0 i0 dB
12/18/2018 4451 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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