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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 H84SDD9PW5AN (MUE4401) and
H84SDH9PW7AN (MUE4400). This device is classified as Occupational/Controlled. The
information herein is to show evidence of Class Il Permissive Change compliance based on
the SAR evaluation of new batteries PMNN4448B, PMNN4424B, 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 (MH2Z)

1g-SAR 1g-SAR

TNF 450-512 6.56* 4.81*

Note:
* indicates the new reported SAR value at the body and face are 6.56 W/kg and 4.81 W/kg.
(Previous filed reported SAR value for body and face is 5.17W/kg and 3.42 W/kg).

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device Under Test

DSP: Digital Signal Processing

EME: Electromagnetic Energy

FM: Frequency Modulation

NA: Not Applicable

PTT: Push to Talk

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access

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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6.0
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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

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 optional antennas capable of transmitting in
the 450 — 520 MHz bands respectively. The nominal output power is 5.0 W with maximum
output power of 5.6 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 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.
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7.0 Optional Accessories and Test Criteria

These devices are offered with optional accessories. All accessories were individually
evaluated during the test plan creation to determine if testing was required per the
guidelines outlined in section 4.0 to assess compliance of these devices. The following
sections identify the test criteria and details for each accessory category applicable for this
PCII filing only. Detailed listings of all the approved offered accessories are available in the
original filing report.

7.1 Antenna

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

Table 3
Anliﬁ)nna Antenna Models Description Sele(t::;j for Tested
Stubby Antenna w/ GPS, 450-520 MHz
1 FAF5260A & 1575MHz, 1/4 wave, 0 dBi es Yes

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 S Tested | Comments
No. for test
1 PMNN4448B | Battery IMPRES Li-ION 2800mAh Typical Yes Yes
2 PMNN4491C | Battery IMPRES Li-ION 2100mAh Typical Yes Yes
3 NNTN8128C Battery IMPRES Li-ION 2000mAh Typical Yes Yes
4 PMNN4424B | Battery IMPRES Li-ION 2350mAh Typical Yes Yes

7.3 Body worn Accessories

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

Table 5
Body worn Selecte
No. Body worn Models Description d for | Tested Comments
test
1 PMLN7008A Belt Clip 2.5 inch Yes Yes

7.4 Audio Accessories

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

Table 6
Il Audio Acc. Models Description — Tested Comments
No. for test
1 RMN5137B Direct Lead Headset UL Yes Yes
headband
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

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

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

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

8.3  Description of Simulated Tissue

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

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

Simulated Tissue Composition (percent by mass)

Table 9
Ingredients ot lan
Head | Body
Sugar 56.0 | 46.5
De ionized
Water 39.1 | 50.53
Salt 3.8 1.87
HEC 1.0 1.0
Bact. 0.1 0.1
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The Table below lists additional test equipment used during the SAR assessment.

Table 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
SPEAG Probe* EX3DV4 7485 01/23/2019 01/23/2020
SPEAG Probe EX3DV4 7486 10/24/2019 10/24/2020
SPEAG Probe EX3DV4 7533 11/6/2019 11/06/2020
SPEAG DAE* DAE4 688 01/10/2019 01/10/2020
SPEAG DAE DAE4 850 10/16/2019 10/16/2020
SPEAG DAE DAE4 1488 7/23/2019 07/23/2020
Amplifier 50W 1000A 14715 CNR CNR
Amplifier 10W1000C 312859 CNR CNR
Amplifier 50W 1000A 312859 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 12/9/2018 12/9/2020
Power Sensor E9301B MY55210003 04/26/2019 04/26/2020
Power Sensor E4412A US38488023 3/24/2019 3/24/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
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
Vector Signal Generator E4438C MY42081753 9/5/2019 9/5/2021
Vector Signal Generator E4438C MY45091270 08/13/2018 08/13/2020
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Temperature & Humidity Logger* DSB 16326831 11/28/2018 11/28/2019
Temperature & Humidity Logger DSB 16326820 11/20/2019 11/20/2020
Digital Thermometer 1523 3492108 05/03/2019 05/03/2020
Thermometer* HH806AU 080307 12/05/2018 12/05/2019
Thermometer HH202A 35881 12/26/2018 12/26/2019
Temperature Probe* 80PK-22 06032017 12/05/2018 12/05/2019
Temperature Probe PR'lllgjg’:llzoo' WNWR020579 07/06/2019 07/06/2020
Dielectric Assessment Kit* DAK-3.5 1156 01/08/2019 01/08/2020
Dielectric Assessment Kit DAK-3.5 1120 7/11/2019 7/11/2020
Network Analyzer E5071B MY42403147 12/27/2019 12/27/2020
Network Analyzer E5071B MY42403218 09/13/2019 09/13/2020
SPEAG Dipole D450V3 1053 10/19/2018 10/19/2020

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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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 Ca_libration Probe Mesztrjars?e;'fjue Validation
oIl e ¢ | € Sensitivity | Linearity | Isotropy
CW
03/09/2019 Body 7485 0.95 54.7 Pass Pass Pass
03/08/2019 Head 0.89 43.5 Pass Pass Pass
11/22/2019 Body 450 7533 0.95 54.4 Pass Pass Pass
11/22/2019 Head 0.86 42.8 Pass Pass Pass
11/07/2019 Body 2486 0.96 53.9 Pass Pass Pass
11/07/2019 Head 0.85 43.4 Pass Pass Pass

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 Tissue Type Dipole Kit / SerialRef SAR @ 1W Results Results when Tested
Serial # # (W/kg) Measured normalized to 1W Date
(Wikg) (Wikg)
IEEE/IEC 457 +/- 10% 1.07 4.28 10/01/2019#
7485 Head 457 +/- 10% 1.16 4.64 11/08/2019
FCC Body 4.53 +/- 10% 1.04 4.16 09/30/2019#
4.53 +/- 10% 1.13 452 11/07/2019#
IEEE/IEC
SPEAD D450V3 | 4.57 +/- 10% 1.18 4,72 12/25/2019#
7533 Head /1053
FCC Body 453 +/- 10% 1.21 4.84 12/26/2019#
' 1.21 4.84 01/16/2020
7486 IEE'EQ dEC 4.57 +/- 10% 1.22 4.88 01/10/2020
FCC Body 4.53 +/- 10% 1.20 4.80 01/10/2020#

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

Table 13
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MH2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.90 54.8  |09/30/2019#
0.94 55.6  |11/07/2019#
0.94 56.7
0.93 55.2  |12/26/2019#
FCC Body (0.89-0.99) (53.9-50.5)
0.94 55.7 01/10/2020#
0.89 55 01/16/2020
450
0.89 43.1  |10/01/2019#
0.89 43.7 11/08/2019
IEEE/ 0.87 43,5

IEC Head (0.83-0.91) (41.3-45.7) 0.84 43 12/25/2019¢#
0.88 44.1 01/10/2020
0.91 42.8  |10/01/2019#
s66 \EEE/ 0.87 43.4 0.90 43.4 11/08/2019
IEC Head (0.83-0.91) (41.2-45.6) 0.86 126 | 12/25/20194
0.89 43.8 01/10/2020

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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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: 19.4-24.7°C
Ambient Temperature 18-25°C Avg. 22.1°C
_ . Range: 21.1-22.4°C
Tissue Temperature 18-25°C Avg. 21.6°C

Relative humidity target range is a recommended target

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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FCC ID: AZ489FT4920

Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

normal at the measurement location

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°

Maximum area scan spatial resolution: AxArea, AyArea

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

3-4GHz: <12 mm
4—-6 GHz: <10 mm

on the test device.

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

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. 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 (450-512 MHz)

These new batteries PMNN4448B, PMNN4424B, NNTN8128C and PMNN4491C
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 results are presented

in Appendix E.
Table 16
Max
Meas. | Calc.
Test Init [SAR| 1g- 1g-
Carry Cable Freq |Pwr |Driftf SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) [(dB)|(W/kg)|(W/kg) Run#
Body
FAF5260A | PMNN4448B | PMLN7008A | RMN5137B | 450.0000 | 5.28 | 0.07 | 6.94 3.68 CK-AB-191001-01#
FAF5260A | PMNN4424B | PMLN7008A | RMN5137B | 450.0000 | 5.22 | 0.32| 6.76 3.63 AN-AB-191108-02#
FAF5260A | NNTN8128C | PMLN7008A | RMN5137B | 450.0000 | 5.10 |-0.38| 10.9 6.53 [1Z(NZ)-AB-200111-01#
FAF5260A | PMNN4491C | PMLN7008A | RMN5137B | 450.0000 | 5.11 |-0.33| 11.1 6.56 1Z-AB-191227-05#
Face
FAF5260A | PMNN4448B None None 465.5000|5.17 |-0.56| 7.80 4.81 | CK-FACE-191002-02#
FAF5260A | PMNN4424B None None 465.5000|4.90 |-0.44| 7.51 4.75 | AN-FACE-191108-11
FAF5260A | NNTN8128C None None 465.5000|4.93|-0.34| 7.78 478 | ZZ-FACE-200110-08
FAF5260A | PMNN4491C None None 465.5000|5.20 |-0.35| 7.23 4.22 | AM-FACE-191226-05#

13.2 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 17
Max
Meas. | Calc.
Init |SAR| 1g- 1g-
Carry Cable Test Freq| Pwr |Drift| SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB) |(W/kg)|(W/kg) Run#
FAF5260A |PMNN4491C|PMLN7008A | RMN5137B | 450.0000 | 5.41|-0.11| 11.6 6.16 1Z-AB-200116-09

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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14.0 Results Summary

Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

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

filing:

Note:

Table 18
Frequency Max Calc at Body | Max Calc at Face
Designator band (W/kg) (W/kg)
(MHz) 1g-SAR 1g-SAR
FCC US
LMR [ 450512 | 6.56* | 4.81*
Overall
LMR |  450-520 | 6.56 | 4.81

All results are scaled to the maximum output power.

* indicates the new reported SAR value at the body and face are 6.56 W/kg and 4.81 WI/kg.
(Previous filed reported SAR value for body and face is 5.17W/kg and 3.42 W/kg).

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 8§

2.1093.
15.0 Variability Assessment
Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 4.0W/kg (Occupational).
Table 19
Adj Calc.
Cable Test Freq. 1g-SAR
Run# Antenna Battery Carry Accessory| Accessory (MH2) (W/kg) Ratio Comments
No additional
1Z-AB-191227-05# 5.99 repeated scans is
FAF5260A | PMNN4491C | PMLN7008A [RMN51378| 450.0000 1.00 req:‘r:gega‘iﬁf to
1Z-AB-200116-09 5.95 (SARig/SARow)
<1.20

16.0 System Uncertainty

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

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Uncertainty Budget for Device Under Test, for 450 MHz

Measurement System

Probe Calibration E21]| 6.7 N 1.00 1 1 6.7 6.7 )
Axial Isotropy E22 | 47 R 1.73 | 0.707 0.707 1.9 1.9 o)
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 E24 | 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 )
Readout Electronics E26 | 03 N 1.00 1 1 0.3 0.3 0
Response Time E27 ] 11 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 11 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 )
RF Ambient Conditions -

Reflections E61] 0.0 R 1.73 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62 | 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 )
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o0
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 o0
Phantom and Tissue Parameters

Phantom Uncertainty E31| 40 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E32 | 50 R 1.73 0.64 0.43 1.8 1.2 )
Liquid Conductivity (measurement) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 o)
Liquid Permittivity (target) E32 | 50 R 1.73 0.6 0.49 1.7 1.4 o)
Liquid Permittivity (measurement) E33| 19 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Uncertainty Budget for System Validation(Dipole & flat phantom) for 450 MHz
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Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7 ©
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7 o
Spherical Isotropy E22 | 9.6 R 1.73 0 0 0.0 0.0 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E26 | 03 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 o
RF Ambient Conditions - Noise E61 | 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E61 | 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o
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 E.Szi.z 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement 6.%.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters

Phantom Uncertainty E31| 4.0 R 1.73 1 1 2.3 2.3 0
Liquid Conductivity (target) E32 | 5.0 R 1.73 | 0.64 | 0.43 1.8 1.2 o
Liquid Conductivity (measurement) E33 | 33 R 1.73 | 0.64 | 0.43 1.2 0.8 o
Liquid Permittivity (target) E32 | 5.0 R 173 | 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) E.3.3 1.9 R 173 | 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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Calibration Laboratory of
Schmid & Pariner

neering AG
Mwmm

Accredited by the Swing Accreditation Senvics [SAS)

Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

Setwpgenacher Kakbeiesdiense

Servizio svirero o LAFBLINE

th g Servicn sser d dslonnage
8

s Swiss Calibration Service

Accreditation Me.: SCS 0108

Thar Swins Accreditation Service is ors of the: signatories to the EA
Multilateral Agreement for Bw recognition of calibration certificatin

eyl Cortificate Mo: EX3-T485_Jan18

e [ P ety

Cailibe ation dale:

Caltraticn Equipmasnt used (MATE criical for calibralion]

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%

Power meter WAP SH 104778 Di-Ape1h (Mo, 317036TH030TY) | Age19

Poswesr sasraor MRP-291 SH: 103384 04-Ape 1B (Mo, BITL0RTH Age-13

s iy KRP-T# Sh: H0XDES (eb-Apr- 18 (Mo, ZIT-LOHTY) Agr-13

Retgroncy 31 B Alenustot S SEITT [30u) G- (M, 2 1 T-CCHCH Apr-19

DAEL SH- 600 18-Dac-18 . Dhesz 1 D8
mﬁmea_s_:w Eh 3013 314Dae-18 !E w I:E1§ Dz 1
Mm L] MME&| Soheduled Chieek
Fower meter E44 158 S GBI 12T 1 [0 hoess ook Jdun- i Il ek Jun-210
Pivstd feinsor E44 124 EN WY 1408087 DE-Ape-18 i Mo chpsl Jan-15) 1A Euici Shobick: Jur-20
Propmspr ponacr L4418 2 00010080 EE'IIEM-MM-TQ In Fares cheok: Jus-3
IFMIF“ M LIS TT00 ME“MMW}

Nl Analymsr ERISEA EM LIS 1080LTT :1'“"1"'?"“”@“'1*

Caaliriated by

Appereed by

Thiy calibrmbon cerificals shaill nol be mgroduced exepd in ll without wollen aporoval of e laboralory.

Cortificate No: EXI-T485_Jani2
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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 tacior {1/duly_cyche) of the RF sgnal

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),
Ly, & = 0 is normal to 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).

Cerlificate Mo: EX3-T485_Jan19 Page 2 of 17
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EX3004 — SNCTSE5 Jaruiary 23, 2019

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

Basic Calibration Parametars

Sanaor X Sonsor ¥ Sensor 2 Une (=2) |
048 D45 046 + 101 %

Morm g%:mﬂ" 0,46
DCF {m 100.5 4 1031

l‘:ilhﬂllm Results for Modulation Response ==
(UID | Gommunication System Nams A 1] c [ VR Bl nc™
Bl dB VY dE my darv, (k=2
a o X o0 00 10 000 | 1328 | +38% | 247 %
¥ 0.0 0.0 10 F 1]
¥ 00 00 1,0 1318

Male: For details on UID paramelirs see Appandis

The reported uncertainty of m measurement is stated as the standard uncertainty of measurement
multipfied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

prmahllitydf approcimately 95%.

A Th encarisntes of Mo X2 &5 not sfect the E'-Seld uncenasnty intide TSL (ses Pages § and )
® Numarical Inparication paRBMSLer unceriainty not requned.
¥ Lincaiaingy s dolnmined using e max. devation from bnir e fonds Sppkng recianguisr detribulion snd is sspressed for S square of the

P winhir

Certificate No: EX3-T485_Jan1h Page dof 17
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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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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.
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FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXION4- GHET485 Januany 23, 2019

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

Calibration Parameter Determined in Body Tissue Simulating Media

f [z © mh-' w ComeFX | ConwF Y | ComvFZ | Adpha® m‘ tl:-tc:]
| 150 E1.49 [F. ] 1355 | 1355 1355 | 0.00 1.00 £133%
300 58.2 0.52 1262 | 1282 | 1262 | 004 | 110 | £133%
450 56.7 X1} 12.52 12.52 12.52 0.08 1.20 +13.3 %
750 B5.5 0.0 10.75 10.78 1078 0.27 1.13 £120%
B35 55.2 oer 10.43 10.43 1043 0.45 LB £120%
S0 55.0 1.05 10.32 10,32 1032 0.31 084 £ 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%
1800 533 1.52 8.21 8.23 8.23 0.28 088 | £120%
| 2100 53.2 162 841 | B4t 841 | 029 096 | £120%
2300 529 1.81 B8.10 B.10 B0 038 0E2 | =120%
| 2450 527 1.55 .09 B.09 B109 021 115 | #120% |
| 2600 52.5 2.16 788 788 788 | 025 | o000 | £120%
| 3500 51.3 2.3 .11 .1 .1 0.25 120 | £131%
L3700 51.0 355 T.08 T.08 704 023 125 | =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: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXA0N4- SHETAB5 Jansany 23, 2018

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

1.5

WON - FTIEIN PWRTIRT: SVNENOR SSSTOUIRT. SRROT
1.2 AR RTINS NNV T rll
- .
_E__ 11 :H'*
E 1.n-:': .............. T e 8 n._,_,___|“___
§ 08 _ IERES—
b | R DOV O M
asL .......
S N ™ P "= I 7Y

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: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXI0V4- SH-T485 Janiaey 23, 2019

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
Y -
ik i B Es
P - -
- i . - &
1] : & r
v I = "By 44 u?-'l 1] | H a_‘l‘-.‘ ] 'Ir'i‘ o
e . i ¥ L 4
L i
- —h 1. .
A * ni | = il
] . ]
L] L] iLE - - Ll
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: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXI0N4- SMETARS Jaruary 23, 2010

Dynamic Range f(SARaq)

(TEM cell , fou= 1900 MHz)

E 3 T : L
i 11l L
SR
] L 1| :
g l:u-i
Uncortainty of Linearity Assessment: £ 0.6% (kaZ)
Canrtificato Mer EX3-7485_ Jen 19 Page 8of 17
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FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EX3A0N 4= SN T485 Jninumry 23, 20139

Conversion Factor Assessment

1= B35 MHz, WELS B9 (H_comF) M= 1900 MHZ WELS R22 (H_convF)
=
i
N k,
] I\l‘; = .
- n ‘"
. -
] ¥
: i
H 2
"
I i 4 -
L] L e - LS n W @ L Ll b L -
zlml] iy
I 2] 2l LA]
kb Blar ol AT B S

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

A0 D& 08 04 02 00 02 04 08 0E 10
Uneertainty of Spherical lsotropy Assesament: £ 2.6% [ke2)

Cartificabs Moo EX3-T48%_Jam19 Page 100 17
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FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-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: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXIDVE- SN-T488 January 23, 2019
¥ | 5as 655 | 0 1270
N— |2 | =558 673 0.0 1430
TE-FDO (SC-FOMA, 100% F5, 1.4 570
: R, X 6AT (X 0.1 B4 1443 2.7 %
¥ | & 0.0 1404
T e e Z| ear | eas | o7 458
10148 | LTE-FOD (SC-FDMA, 50% RE, 20 MMz, | x | 599 T 198 [ ] 1383 0%
CAE 16-ChAM
¥ | 6&3 [TF 153 1335
Z [ 1A 674 0.1 138 4
10154 | LTE-FDD [SC-FOMA, 50% RB_ 10 MMz, | x 573 658 180 | BB | VE7B | 2=22% |
CAG QPSH)
¥ | &rma 65.5 180 1454
0155 | LTEFOD (SCFOMA, 50% I8, 10 e BAs | :
< 8.6 150 |
i MHz, [ x | 70 667 195 1328 =% |
¥ | 6o 5.3 194 i28.3
_— £ | &am 674 Pk 133.7
LTEFDO [(GC-FOMA, 50% RE.5MHZ, | X | 571 = . 578 | WE3 | ==2% |
| CAG ] (e |
¥ | &85 657 180 1408
z| sm [5X] 155 146.6
10157 | LTE-FOD (SC-FOMA, 50% RE 5
s B RE. Sz | x [ g4a BE.B 198 | 643 | 1270 1.9 %
¥ | 856 67.1 [T 1454
[ L] I 654 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 ()
o = | & 67.0 187 133.1
1= | LIE-FOD [SL-FOMA, 50% FB, 15 THET B4l | I za% |
| caE : MHz, | 3% T4 659 196 43 1383 2.9%
¥ | 686 6.3 154 REET)
T Fl AT BTE | @02 %
10166- LTE-FDD 50% RA, 14 g% |
i (SC-FOIMA, MHz, | X -1 BEE 19.3 546 1 21.9%
Y| 487 | 888 | 180 1522
ElNTD ] 1 TIET
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]
T083- | LTE-FDO (SC-FOMA, 1 RS, 20 MHz, x| 478 883 | @A | 673 | 1300 IR
CAE QPgE)
¥ | 489 BE.E 188 1406
Z| 488 | @75 | 208 | | 1367
TG | LTEFDD 1R, 20
B : [SC-FOMA, 1 RE, 20 Wiz, X | 588 880 | 208 | G652 | 1487 =22% |
¥ | 548 67.3 0.3 1463
Z | 548 B0 0.8 128.0
10178 | L 1HE, 10MHz, | am4 66.3 183 | 572 | 1288 0%
| 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)
L 54T 8.2 20.F 1463
z] ser [ w0 | 0 b i
Corificale Mo: EX3.7485_Jan18 Page 12 of 17
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FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXI0Vd= SH-T485 January 23, 218
- LTE-FDO 1RA, §MHz, ¥ 478 BA.4 5.4 573 1301 L
B QPSK)
¥ | 488 566 10.8 1%.#
Z1 am BT6 204 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 | 1800 FIK]
¥ 458 BES 198 148.3
2| 400 677 04 1307
WGBS | LTE-FOD [SC-FOMA, S MHz 858 T 1498 | 2229
m&“‘ 'IL':-EQH TRE.1 x| 858 68.0 e | 832 | 1498 $232 %
¥ | &5i 674 0.4 148.1
S . Fll Il 6.1 209 - 127.7
FOD [SC-FOMA, 1 R, 3 MH, x| a4 (T 194 | & 1207 | 1
cae | apsig B
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 [T =a 1274
s o0 MHz, x 4,78 B4 194 573 129.5 £1.9%
¥ | 487 864 | 198 T
10788 | LTE-FDO (SC-FOMA, 1 RB, 1.4 MHz, s = e e
i vy h X | asr E&.0 M6 | BEZ | 1 2%
¥ | s4a Br2 0.2 146.6
i z | 548 68,1 1.0 127.7
10106~ | IEEE 802110 (HT Mined, 6.5 Mips,
X B X | ass 66.3 1 810 | 132 2% |
¥ | s 6749 209 131.6
Z | s 686 | 214 (¥
tnx2s- [HEPAS) X | & 678 194 5.67 1383 £23%
| CAB
¥ | B8 865 | 18z 1345
Z | GBS 77 | 200 1388
1027a- | UMTS-FOD (HEUPR, Sublest 5. 9GPF | x 6.7
L e x| &518 087 18T | 487 | 1353 P
¥ | &s4 56 18.2 [ETF)
== — T BT 19.4 1385
10275~ {HEUPA, Bubtest &, 3GFF | x % |
" 4.40 BEE 185 306 | 1458 L
Y | 433 [ 18.0 140.7
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
¥ | e2s 672 19.5 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
] x| es0 680 02 | B3I | WrS e
LAAD | 16-08M) n
Y | 841 E75 20.1 1428
FRIT B8 0.8 14d .1
Certificabe Mo: EX3-T485_Jan19 Pago 13 ol 17
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FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

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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FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EX0V4- SN T485 damssry 23, 2019
W4T1- | LTE-TDD [SCFOMA, 1 RS, 10MHz, 16- T B3z
AME | QMM UL Subrame=3 34 7.6.0) ) M I 0 s il
¥ | sn 678 | 217 135.6
S W— Z | an 708 | Zi4 L)
{BC-FOMA, 1 FB, 15 MHz, % | 558 680 721 | THE | 4Bz T
AAE | QPSR UL Sustramasd, 34,7 8 0) *
¥ | 530 671 | 211 V2.7
| 2 | &a7 BAR | 223 1285
10474- | LTE-TOO 1RE, 15WHE 16 | % | Bm 888 | 228 | BAZ | 464 5%
AAE | QAM, UL Subltame=2.3,4,7,8.9)
¥ BT 678 217 1384
EAEY s | 33 478
mﬂ- I.WLL [EC-FOMA, 1 BB, Z0WHz 16 | X | 6.00 80T | 227 | B3 | TeBT 125 %
AN UL Subdrame=2,3.4 7.8 5)
¥ | &M B78 | #i8 139.8
Z| &n 708 | 234 T
10479- | LTE-TOD (S0-FOMA, 50% ;ﬂ 14 MHz, | X 569 BT FTE] 7.4 1343 T
AAA CPSK, UL Subdmmesd, 34,7 8,5)
¥ | 587 865 | 20.5 1485
Z| sz gaz | =218 1547
10880~ | LTE-TDO [SC-FOMA, 50% RB, 1AW, | X | 831 B8O | a0 | B8 | 1358 | =Ew
AAA 18-0AM, UL Sublramo=2.34,7.5,8)
¥ | 613 BTS | 215 5.5
Z | 6 B85 | 224 1367
I0MES. | LTE-TOD (SCFOMA 50% FBL I WL, | % | 6.09
ey | 2 71 | 4.
AR | OFSK UL Subdmma=2 34.78.5 2 : s
Y| s 660 | 203 1358
RES e Z| sn gat1 | a7 25
D483~ | LTE-TDO [SC-FOMA, 50% R, 1 MHz, a2 ECET = |
aan” | ie0u K subiamespaazag | % | v | O | @1 | 8% | W0 | aETR
¥ | Ged 6rd | 211 s
. 4 7.0 f53 725 1478
LTE-TOD [SC-FOMA, 50% RB, SMHE. | % | B.06 7 BEEEECE ZZ% |
, - 674 | 210 122 %
¥ | 515 858 | 202 [EL
o ETS Z 609 ar.8 2.5 144.7
E |SC-FOMA, 0% RE, 5MHZ, | x| Bt
1o% | SRR B0 678 | 215 | 638 | 1284 21 %
Y | 8sd 672 | =212 1431
; o S | 1. B4 | =20 [FEE]
4EE- TOD (SC-FOMA, Wz | x | 627 it T.10 1]
[AAE | OPSK, UL Sublame=2.3.4,7,8.9) AL | ST | [ S
Y [ 0] B6.0 ﬂ_.'l 1428
FAEES 674 | 213 128.7
T0480- | LTE-TOD [SCFOMA, WMHL, | % | 728 | & : LR =5 %
= : iy ] 677 | 213 1363 =5 %
AR QA LL Butiumes2 Y| 77 | 610 | zi0 1458
| 1= BEZ | =218 1358
E-IEM- LTE-TDD m';B.ﬁlHt. z BES 672 208 T4 134 12 5%
¥ | 643 863 | o4 475
= Z| &n 678 | 214 1337
; . 50% Rl 1 X 72 B0 7 Bd1 | 4B e |
L T 5 B =
¥ | 735 866 | 208 [ETT]
Z| 74 i | 210 1414
104G | LTE-TOD (SC-FOMA, 50% RB, 200z, | % | £83 672 o8 | T4 | VT | H2T%
ANF QFSE, UL Sublrama=2 3.4.7.8.5)
¥ | 6w | 683 | 204 7
Z | ot 678 | 214 135.2
Caortificaty Mo: EX3-T£85_Jan18 Page 18 of 17
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EX3ONVA- BNTLBS Januany 73, 2010

G5 LTE-TDD (SC-FDMA, 50% RE, 20 MHE,
AMF 1E-0AKL, UL Sublrame=2 3 4.7 8.8

T.ES T8 HE aar 1412 £25%

T2 | 665 | w07 13432
186 | 682 | e 1A
6.0 L .z a7 1412 #25%

10457 LTE-TDD (SC-FOMA, 100% RB. 1.4
UL Subframe=214 7

(el e

A,
B.08 682 | 204 1347
B.05 684 | B 1415
10488 | LTE-TDOD [S0-FOMA, 100% i, 14 6.85 9.1 721 | BAG | 1440 HE% |
AAA, Mz, 16-CIAM, LIL
Sublrame=d 34,7 8.9)
¥ | 881 874 i 1374
F4 589 () 25 1353
0500 | LTE-TOD (SC-FOMA, 100% FB, 3WHE, | % | 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 | OPSH UL Sublame=23.4.7.0.9)
¥ | 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
T ¥ | 642 B84 | 208 [LEE]
Z | 88t 678 4 133.2
T0507- | LTE-T0HD [S0-FOMWA, 1007 RE, 10 x| 7485 678 | 214 | B3 | 141z SA% |
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 725 678 M2 T80 1388 I
| MAE | AHz, QPSR UL Sublrames2 34,7 6,8 i
¥ | 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% |
AAF UL Subdrames2.3 4.7 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
Corificate Moo EXC3.T485_Jan18 Page 16 of 17
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EXI0VE- SH.T485 January 23, 2019
;.MEE triEEmgﬂ-.Hgmuﬁ{nﬁs— X 1T [ E] FIR] [F5] 137.0 T %
WO, 9 Mbps, 99pe duly cycle)
Y | 8 680 | Mo 1315
— zZ | am 617 | 25 138.2
E1_ IEEE BO2 110 Wi 2.4 GHz (D555, 1 x| aw E06 a1 | 198 | 123 Haw
Mbps, SOpc duty cydle)
Y| 267 | 868 | 7a 1375
2| 418 769 zad 142 1
10572- | IEEE B0, 110 Wikl 2.4 G (0555, 2 X | an 0.8 %z | 188 | 1419 1% |
b, Slipc duly cycle)
¥ | 288 670 | 118 137 4
Fi 4,00 6.4 228 141.8
__EE IEEE BOZ.11g WiF1 2.4 GHz x| am [TE] 214 | 858 | 1343 | S0%
¥ | o958 878 | 213 128.5
e — z | @eo 887 217 135.7
10576- | IEEE BOR, iDS55- X
il e e R 873 68.4 214 | B8O | 1M1 0%
¥ | a5 78 | 212 1281
P Z | am E4.8 218 1352
10591- IEEE 802.11n q‘TIHE 20hEHE, X .88 aad FI] [Xx] 136 0% |
AAB | MCED, BOp duty cycha)
¥ | o 678 | 212 1303
I Z| o | a7 | :a 1374
lﬁﬂ- |EE'H__I 11n [HT Mized, 20MHz, % | 1004 85.6 T | ArE 136.6 $3.0%
| AAB | MCSN, S0ps duty oycls)
Y| %83 681 214 130.4
e B T L lood | Bag | ne | 0 | 1978
S0
- EEE b, £ORHE, ¥ | 1050 1] 2.7 a7e LI TR 230 %
Y | 1020 | 683 | 214 1359
T 2| =2 | sa2 270 1448
mm— rEEEImznnF‘Fum.imm. x| wss 69,1 e | BB 1447 0% |
| AAB | MCS1, 90pe duty opole)
¥ 10,29 E,.l 218 138.8
Z | w061 | &3 | 221 1450

Whmmnmmm“mmwmmamhqmum

Castificata Mo: EX3-T465_Jan10 Page 17 of 17
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Calibration Laboratory of e Behuianrinchir
Schmid & Partner RN,
Engineering AG J g Servisis miszon di taraiura

Foughausstrasss 431, 8004 Duvich. Switseriand o v #J' Bwles Calliration Barvl
Ascradited by the Swiss Accraditation Servios [SAF) Accrsdiniion Ha.: SCS 0108
mhﬁlmhﬂnh“ﬂﬂﬂmbhu

Ml sl Agreamant for tho meoogration of Calbration serificuin

ciert  Motorola Solutions MY Contiicate No: EX3-7533_Nov19
[CALIBRATION CERTIFICATE

et EX30V4 - SN:7533

Caiizvalion procadurss) CbA CGAL-01.v8, QA CAL-12v8, OA CAL-14.v5, QA CAL-23.v5,

O CAL-256T

Calibration procedure for dosimetric E-field probes

RO s HNovember &, 2019

Thas calbibenticn sanficats dicumants the raceabity o national slandards, which sk Ta pinacal units of messrsments (52)
T SadichistieTinnis and the uncerlsinkes with confidencs probalility S Gheiss of the folowing pages and ane pait of the cotificats

Al Calibraliong e besn conduciied in the catad bboralony tacilily: environment Semperatore (27 £ 370 and Bumidiey < 7%

Caltralion Equipment used (MATE erisieal far ealibrason)

Pornary Stardardy LB Carl Dt {Cortieain Mo | Behutatuiad] Canlibumtann
Powar miter HRP SH: 1MTTH Gfdpr 19 (M. B7-QMGTIENT Agr-2i
Fower senser NRF-200 S I 19 (Mo, FT-DE) A 20
Powser peract NP2 B MRS D2-Apr-19 (No. FIT-00H) Apr-2
[eforonce 20 0B Aenumor | 5N BSITT () Db 15 (Mo, 21702854} Age 30
| DAEA 5M 080 7 ook 19 [P CAES-880_Cier 9 (ct-30
Falsrence Probe ESI00G Sh X000 MO 18 ES3-3011 Dt Do 18
Standars o Chacic Diaba [in hosisa) Sermduled Ghegl
Powes meler E44105 S: (A EAT E-ADT. 1B (i hoiiSd heck Jur- 18] I hosmee cheic Jun-)
P sz B4 124 Sh: AT ERB0ET DE-Apr- ) bousa check Jure 16} In house cheslc Jon-20)
Powor spewor E4412R SN: 000110210 b fin houss check Jus- 18} i henstes ehasch: Jun-20
| RF generator HP 8450 SN LS HEIL01T00 O4- A5 [ heasa check Jon- 18] | i hoasse check Jun 20
hetwerk Asahyrer ERISEA S LB 10804 77 30-Maw- 14 (in Bousn chack (cl- 1) b o chesci: Ot}
Hama Funection Signatuny

Caibrated by: Jdoion Hastal Labserntory Tachnican - !F Céﬂ-l’
P— Kat Pokovec Toectresci Pegnagns m

I8803. Nesetrmbor B, 2019

mmwﬁ_ﬂwmhmw“ummwuﬂw
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{:Illbl_'IlmLibnrllmynf G Sefweserischor Kssbrierienss

Schmid & Parinér ¢ Servies ssiase ddsalonnage

Engirmdng.ﬁ.ﬁ g Servinio svizzers o taratura
Zoughausstrasse &3, B04 Turich, Switterland Swiss Clibration Service

Accrecited by the Swiss Accreditation Sorvicn (545 Accreditation kot SCS 0108

Thi Swiss Accredtation Service iy one of the signaiories b the E&

uiidataral Agresmant for the meognition of caliration certifcated

Glossary:

TSL tissue simutating liguid

HORMz y.% sensithity in freo space

ComF MHHITSI.II‘MI:,F,:

DCP dioda com

CF mmqimrnr:n:.ﬁmuﬁrm

B, C.D madulation dependent linearizaticn paramelens

Palaization ¢ i rotation arcund probe axis

Polarizalion 5 & rotation arcund an axis that is in the plane normal io probe axis (ot moasuremant canied),

i, & =0 s normal to probe axis
Connecior Angle infoemnation used in DASY system io align proba sonscr X o the robol coordinale system

Calibration is Performed According to the Following Standards;

a) IEEE 5id 1528-2013, "IEEE Recommended Practics for Dalermining he Peak Spatinl-Averaged Specific
Absorpiion Rate (SAR) in the Human Head from Wirskess Communications Devices: Maadursmient
Technigquas®, June 2013

by BEC 62208-1, ", "Measurerment procedung for the assessmant of Specfic Absomtion Rate (SAR) from hand-
Fupd and body-mounted devices uwsed next bo the ear (requency rangs of 300 MHz 1o 6 GHz)", July 2016

¢} IEC G2204-2, "Procedune o dabarming the Specific Absorption Fate (SAR) for wireless communication devices
uged in close proximity (o the humen body (frequency range of 30 MHE to B GHz)", Masch 2010

d} KD 865664, "SAR Messurement Requinements far 100 MHz to § GHz"

Huﬂmdi Applied and Interpretation of Parameters:
MORMy,y.z Assessed for E-field polarization § = 0 (f < 900 MHE in TEM-gefl; { > 1800 MHz: R22 waveguids],
MORMy.z are only intermediats vidues, e, the uncertaintios of NOFM,y.z doss nol affect the E¥-feld
uncedtainty inside TEL (see befow ComdF).

& NORMTE .2 = NORUM .z * froguency_responsd (s8a Frequency Response Chart). This Inaarization is
hmumﬂdhb&&ﬂmhmmmhh&miimumtyﬂmmwmhm
in the stated uncertainty of Come.

= DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (o uncertainty required). DCP does not depend on frequency nor madia.

=  PAR PAR is the Peak to Average Fato that is not calibraied bl determined based on the signal
characlerstics

= Ary X Beyr Cxpa Doyr VRayz A, 8, C, 0 are rumencal insarization parameions assessed based on
the data of pewer sweep for specific modulation signal, The parametens do not depend on frequenay nor

- Wm&mﬂnyEMﬁmMmemﬂnmEmﬂ{meme
Standand for £ £ 800 MHz) and inside waveguide using analytical field distibutions based on powsar
measuements for > B00 MHz. The same setups ane used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncanainty values are given, Thess paramaters ane
usad in DASYS software to improve probe accuracy close to the boundary, The senslivily in TSL comesponds
i NORM:, v 2 * ConvF whiereby the uncertainly comesponds bo that given for ConeE. A deapardait
M-l."-'omcFH is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o 2 100

z

=  Sphercal sotropy (30 devialion from isotropy): in a fiekd of low gradients realized using a flat phantom
cxposad by a patch antanna.

= Sensor Offset: The sensor offsed corresponds to the offsot of virual measurement camter from the probe tp
(e probue axis). No tolerance roguined.

= Conrnecior Angle: The angle is assessed using the information gained by dotermining the NORA (o
Lncanainty raquined).

Cartificate Mo: EX-T533_Now1s Pags 2ol 12
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Mawernber §, 2019

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

Basic Calibration Parameters
Sensor X Sensor Y Sensor £ [T ] ]
Horm (eViPvimy') 042 0.47 0.41 £ 101 %
wmﬁ'ﬁ 965 8o.1 =]
Calibration Results for Modulation Re
'.Th ﬁmmm A 1] | c D VR [*T J “."._.'E
4 il dB my dav, (k=2
a oW x| oo 0.0 10 | 000 | 1453 | 338% | sAT R
X 0.0 il ] 1.0 1580
i2 0.Q 0.0 1.4 1455 |

Mole: For details on UID paramtens s Appondi

The reported uncertainty

ed
rrvu il tybgfn

of measurement is stated as the standard unceriainty of measurement

pmem k=2, which for a normal distribution comesponds to a coverage

*TMWﬂMKWJﬂDMMﬁn;E’MmmT&MPmEHﬂ

'Wmmw A MO
WGWMHMWEWMWWWﬂMMuthH—HH

Ceriificaby No: EX3-T533_Novis
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EX0Va- SN T533 Nonarrsar 8, 218

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

ﬂ'!ilanmhaFumnhm

Sensor Amrangerman Triargpular
Gonneclor Angse (7) =]
Mochanical Surface Detection Mode anablad
Optical Surface Detection Moda desabiled
Proba Crvsrall Length 337 mm
Probe Body Diameter 10 mm
Tip Length #mm
Tip Clamater 5 e
Proba Tip i Sensor X Calibration Poini 1 mim
Prabe Tip io Senor ¥ Calbration Point 1 mm
Probe Tip to Sensar Z Calibration Poin T men
Recommended Measurement Datance rom Surface 1.4 mm
Corificate Ma: EX3-TS33_Novid Page 4 of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 42 of 74



FCC ID: AZ489FT4920 Report ID: P17694/ P17695/ P18260/ P18261-EME-00001

EXEDVE- BMN:T53) Nervarsber 6, 2079

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) © Mﬂ'_ Mia-_nmr ConvE X | ComvF Y | ComvFZ | Alpha® mr [ L I
150 52.3 0.78 1381 | 1381 | 1381 | 000 | 100 | #133%

| 300 45.3 087 1294 | 1284 | 1204 | 008 | 120 | $133% |
450 435 0.87 1184 | 1184 | 1184 | 042 | 130 | +133%
750 419 0.88 1071 | 1011 | w71 | 038 | o0o3 | s120%

836 41.5 0.80 1047 1047 10.47 0.46 0.B6 2120% |

800 415 0.87 1026 | 1026 | 1025 | 031 | 101 | £120%
2450 30.2 1.80 7.87 7.67 .67 032 | 062 | +120%
| 5350 3590 471 535 5.35 535 | 040 1.80 =13.1%
| 5500 358 4,96 4.80 459 488 | 040 | 180 | s134%
00 355 5.07 474 4.74 474 D40 | 180 | +131%
5750 35.4 5.2 480 | 490 400 | 040 | 180 | s131%

‘mﬂammﬂﬁt1Nﬂummbmmmwwmnhthmtudn:mmm
uncarsinty i the HES of the ConvF uncersnty o calibmtion Soduency and the uscerainty for the inficated Fequency Band. Frequercy valdity
B 300 MHE i £ 10, 25, 80, 50 a0 P Mz lor Convf sasessements ol 33, &4, 126, 150 and 230 WHz rospectvely, Veldiy of ComF asssassd &
H-“hhl-ﬂﬂl.-lndM—Hliiﬁwiwhtmaakmmﬂmuwhnmm..;

" i equencies balow 3 GHe, the valklity of issue parametivs (5 and o) can be relaed i £ 0% o liguid o perssatian Ramula is applied 1o
msssored SAR vihoes. Al Beusccies above 3 GHe. the validily of tesue parameiers [z and o) i eatiessd 5 ¢ 5% The uaoedenty s the RSS of
E—Wmhmmmm

AdphaiDegih afe delermingd Suring calibrston SPLAG warrants that the rewmainisg dedasen do 1o P boundany oec] aller Compendatan i
mmmwmmswmmi % for frequencies botwesn 3-8 GHE af aey cevlings e than had the probe tip

Cortficale Mo EX3.7533_Novld Page §.of 12
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EX30a- SN TE3 Novermber &, 20019

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

Calibration Parameter Determined in Body Tissue Simulating Madia
T

f (Mb) © Mﬁ_ w{gﬂ__tﬂi_m‘r ConvF Z :;,m_.-' e Fﬂj

150 61.9 0.80 1350 | 1350 1250 | 000 | 100 | £133%

| 300 56.2 082 | 1269 | 12.89 1269 | 003 | 120 | £133%

450 6.7 0.84 1206 | 1208 | 1208 | 006 | 130 | s13am

750 55.5 0.96 1058 | 1058 | 1058 | 044 | 0858 | 2120%

| m3s 55.2 0.7 1023 | 1023 | 1023 | 045 | 080 | 2i120%
900 55,0 1.08 995 | nes 905 | 050 | 080 | s120% |

. 2450 a7 1.85 7.7ma 7.7 7.78 035 | D42 +12.0%

5250 #6.9 5.36 4.80 4.80 4.80 0.50 190 | #131%

5500 £B.6 5.85 422 422 4.22 050 1.90 | £131%
SE00 4B.5 577 4.10 4.10 4.10 050 | 190 | #131% |

5750 483 5.04 423 423 423 | 050 | 180 | £131%

FJ'IU.II'I?L Bowe 300 MHz of = 100 MHE only appbes lor DASY w4 and higher (mes Page 7], siss 1 B restnicted 4o £ 50 WHE. The
o S of e Come uncortainty ot calirabon freguency and the uncenmnty for s indicaind fraquancy hund. F
o 300 MEHE i3 £ 10, 25, 40, 50and T0MEHE for Cornd apsrssmants af 30, 4. 128, 150 and 220 Mz respeciively. Valdiy “'31.'.'.‘.?._."
6 Mz B 4 WL ond Comf® pssesaed of ﬁﬂhnﬁaﬂﬂtmsﬂumﬁhmhm-dnhHMHu
¥ A2 fraqueancies, bolow ) Gz, P waldity of s parnmensns (¢ and o) a0 ba seliessd 16 & 10% # bguid compensation lomada is ansiiod it
maasured SAR values. M frequencies abovn 3 GHr, Pa ety of thdus paramatins jo and o s restriciod 1o & 5% Tha unowrinisly i S R5S5 ol
FM uiartaiety il indeiiic Largst iU patamyley.

AlphaDaph pre dotermined during caliwation. SFEAD marrants. thal tha rermsning deviabion dun i tho boundary effect ster
H-t_ﬂlllﬂﬂihlt11&%“1%““:&“%“”%;wmmmmnmn
Sarmater fom the Boundeny

Cortificaio Mo: EXCH-T5XE_Novil FageBol 12
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CHIDV - SN TEE Merveenbar 8, 2018

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

15 r
Yol e . P P .. .............. e e " TP LT T
R T T—
3 |
12 P r—— ] e 45 8 5 i e e B S i
£ 1 e — o Ll
o e~ —
= e |
£ !
w {": | S— s 3.
F !
L1 T I IRREEt ST I
ﬂs:l L1 L i | i i I i 'l - L1 1 'l -] - 1
L] &00 1000 1500 2000 2500 000
t [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (ke2)

Cartificabe Mo: EX3-T533 MNow19 Page 7 of 12
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EXI0VA- BN TR Movpmbsr 8, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
= L]
- Lol L] L
. i "
. " L] b
feivs - 1 ST | - 4
x L |
- Foona e wp e r = B TR TR T
i I —— 1 e N T
' L] . 'l
b & " "
" -
= 1" = f
. | o |
L] L] - (R - T
Tot X ¥ z Tei ] ¥ L

015 L} - '. MRS (S MYl RTINS e pU— '_ e

1HEHH U(mﬂ '|Bﬂ!;-!H.I Jﬂ'ﬂt

Uncartainty of Axial lsotropy Assessment: £ 0.8% (k=2)
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Hovombs B, 2018

Dynamic Range f{SAR}¢aa)
(TEM cell , f,.u= 1900 MHz)

o

P |
4 LB
L I
P .
o L[]
Cartificate Mo: EX3.7533_Novig Page 8ol 12
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EXA0VE= SN T533 vorvomber 6. 2010

Conversion Factor Assessment

Im B35 Mz WELS RS (H_comeF) U= 2450 MHz WELS R22 (H_oonwF)
an
ol
1T
-
Hig \. =
*,
g7 .
|
3 37
18 5, i
i
iyt bt e B o F.
& H o = = -- = b = 5 =1 F
L] L] -

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

-4 -08 H5 04 02 00 0F 04 OB N8 10
Uncertainty of Spharical isctropy Assessment: £ 2.6% [(k=2)

Cercain Ne: EX3-T533_Novid Paga 10 of 12
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EXIVe= SMETS33 Mcrvemiber &, 2019

Appendix: Modulation Calibration Parameters

uio Communication Systerm Name A B [ o ¥R Max
di B dB m' de. (k=)
o oW %] o8 B0 10 | GO0 | W57 | t3B% | 14T %
¥ ag 0.0 10 150.8
gl oo | oo | wo [ TWREY
T0117- | IEEE BOZ. 170 (HT Mixed, 13.5 X | o W8 | 207 | BOT | 1350 | 50% | 24T %
¥ | g 80 | 208 LK
zZ | pee 83 | 210 =0
10906~ | ICEE BOZ.11n (HT Mixed, 6.5 % | B4 678 | 208 | B0 | 1293 | 7% |47 % |
| CAC | Mbps, BPSK)
¥ | 840 879 | @08 14
e e x 949 B2z 210 1328
Bﬂ;s EEEBJI?.HHHHE.IEH: x| 25 ) B8 | 154 | 1368 | :05® | 24T %
Y | 247 868 | 178 1258
Z| am Tz8 | 200 1405
T0217- | IEEE BOZ.11amh Wikl § GHz K| 881 | 676 | 207 | 623 | 1278 | :55% [247%
| AR | [OFOM, 6 Mbps, 590 duty cycl]
¥ | B4m 618 | %08 e
Z | o#s 681 | 21D 1318
Fm ] Ts 7.8 0.0 B9 | 1301 | 227 % | 24T %
| AR | MCSD, Sipe duly cycle)
¥ | 68 881 | 1435
it us z | o BA3 | 212 __ | e
10834- | IEEE B0Z.11ac WiFi (#0MHz, x| tna BA3 | 211 | 645 | 1370 | #30% | taTw
| ARG | MCSO, SBps duly cpde)
¥ | o.4s BTE | 207 1243
£ | wom BaT 1.4 1408
084a. | IEEE BOZ.110C WiF| [B0MHE, X | 1080 | BAS | 1.1 | BAT | 128 | 0% | 47 % |
| AAE | MCS0, 0opc duty cydle)
ks 10,08 Gr.7 7 THLT
Z | 1083 | #an | 214 LLEL]
0571- | IEEE BOZ.110 Wikl 2.4 GHz % | 260 | 858 | 10 | 108 | 1326 | TR | 24T %
AAA 1
Y| 288 | era 12 144
z A64 737 214 T4
10583 | IEEE BOZ11am WiFl § GHz x| o84 61T | 210 | BEE | 1253 | t25% |27 %
AAE | [OFDM, 6 Mbgs, Bpe duly cycle)
¥ | mes 678 | 231 1308
Z | oS 88,1 | 21.3 1287
;MEE. TEEE BOZ. 110 (HT Mined, Z0MFE, | X 975 &7 .0 B.63 1267 | 27% | +47 %
| AME | MCS0, Sdpe duty cyde) s
¥ | 968 | 678 | 213 13T
Z | sa2 BB3 | 214 T30
:.ﬁﬂ- IEEE BO2.11n [HT Mized, d0MHE, | % | 1038 BB3 | 214 | BI8 | 1343 | £33% | 24T R
| MCED, S0pc duby cycle)
¥ | 1024 B4 | 214 1467
Z | o BBE | 218 1373
Ceriificats Ma: EXI-7533_Movia Page 11 of 12
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EXI0VE- SHT533 Mowember 6, 2019
10007- | IEEE BUZ118c Wi [20WIE, x| am BT8 29 | OE64 | 1268 | 203% | 24T %
[ AAB | MCSD, 0pc duly cycle)

¥ #0_| era | 2z 1386

£ | sm 683 | 214 1311 —
T0616- | IEEE B02.113c WIF| (40MHz, X | 1041 | 683 | 214 | BAZ | 1344 | #33% |47 %
| AAD | MCE0, DOp: duty Syiie)

Y | 02 | &ad | Fia 1368

F 1042 528 218 1T
TFIEEEWJW;EWL x | womn B85 Zi4 | BA3 | 1385 | B5% | 24T %
| AGE | MCED, Blpe duby cycla)

¥ 1017 T ] 208 125.5

Z| 1074 £9.0 26 14847
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Calibration procedure for dosimetric E-field probes
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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®).

*  NORMfxy.E = NORMx).E ° requancy,_response (ses Freguency Response 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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EXI0VA - SN.T406 Ociober 24, 201
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
i [ Eommunication Sysiam Nams

A B c ) VR Wax | Une®
@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 1220 12.20 1220 0.07 1.3 +13.3%

450 415 0Er 11£ 11.40 11.40 0.10 1.340 133 % ]

T50 418 OES 1088 10.68 1068 0,34 1.06 +12.0%
835 415 {1 1] 10,48 10,46 1046 .45 085 +12.0%
00 415 [T 1031 10.31 10.31 0.2 100 +120%
1810 40.0 140 8.50 BE0 8.50 0.3 Q87 + 120 %
1900 400 1.40 848 B4R B.A4G 0.34 087 +120%
Mo | 398 1.49 [ B35 535 0.34 087 +12.0%
2450 39.2 180 7.59 7.59 759 034 | 000 | £120%
5250 359 471 5.60 560 5.60 040 | 180 | £134%
5500 LT 4.96 5.07 507 507 0.40 1.80 £13.1%
SE00 355 507 485 4.85 4 85 D40 1,80 £ 13.1%
5750 354 5.22 5.02 5.02 502 040 | 180 | #139%

‘fmmmmhltulLlMMﬂ“hMﬂﬂAﬂm“Whml  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
e 300 WEMZ b £ 10, 5, 40, 50 mesd 10 MH2 for o aatebaments & 30, &4, 128, 150 i 230 MHz respecively. Vildty of Cormd sasessed sl
B e 540 MHE, and CorF assesed ol 13 MHr 5 8-19 WL miﬂtmwwuwu:nnu&

" Al euencio Baloer 3 QM the validty of S paraselons (& Bnd o can be retased b 2 % 1 liuid] COmpentalion ko i applod i

fhe Comed enoesisinty for indicated targer tissun parmetsn
"Wﬂhﬂ*ﬂdﬂﬂ%“mﬂ“hmw 1 boundiany abect e compansation s
ailbwerys keas B 2 196 for besuencies Belorw 3 G angd bolow = ﬁhmwaﬂﬂhlwm“umw"mh
diamptor from e boundary.
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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® DE;L 1':51
150 818 0.80 1304 | 1304 | 1304 | 000 | 100 | £133% |
300 58.2 0.82 1199 | 11909 | 1109 | 004 | 120 | £133% |
450 56.7 0.04 173 | 173 | 1173 | 006 | 130 | £133%
750 55.5 006 1049 | 1049 | 1048 | 025 | 108 | +120%
B35 55.2 0.57 1028 | 028 | 1028 ) 032 | 094 | +120%
800 550 105 | 1003 | 10403 1003 | 078 T | +120% |
1810 53.3 152 B.48 8.48 8.48 0.38 AT | +120%
1800 53.3 1.52 Bay 8.37 837 038 | 08F | +120% |

| 2100 532 1.62 834 8.34 8.3 034 | oBF | +120%

| 2450 E27 198 .67 TET T.6T 037 | 080 | +120%
EaS0 48.9 534 4.72 4.72 472 0.50 1.90 £13.1%
5500 448 585 4.28 4.24 420 0.50 180 | £13.1%
5600 48.5 577 442 4.12 412 050 | 190 ) £13.14%
5750 483 5.94 4.28 428 426 | 050 | 190 | £13.4% |

= 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

Rty B e RS0 of the o uncerlainty 3 colibration trequenoy and the uscerainty ko he indcated droquency band. Froquency walidty

fesdour 300 Ml i 2 10, 25, 20, 50wl 0 MHE fof Corn Sibbicements of 30, B4, 128, 150 ard 230 MHE rospecively, Vsl of o sasessed

6 Wit b -0 e, s Comef gresesead ot 13 M2 s 515 MHE Abdwis 5 GHE ispusrey valklity can be axiended o2 110 Wz

® 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

e CoreF uncerisindy for indicaied Lapet [ue BaraTIORers.

© Aipha/Toptn an delormined dunag cabbrabion. SPEAG wirrants that th ramaining devistion dum % T boundsly s 58 compersation &
u:u:mfﬁhmmlmmm:nuwwumuqmmmunmﬁ

oty ‘e boundary.
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EXaDhvi- SNT486 Ciclobor 24, 2019

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

Frequancy responss normaized)
.'—;__- g
‘
|
f
III
{
j|

LR
Tt S i
0T : ........................................................ . .
ﬂ.ﬁ_: P T e e E -
o !
o5 = Ll | | I, i ol | I T | ; Ll i i | I A
4] 500 0ol 1500 00 2300

Uneertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30W4—- SN 7458 Octnber 24, 20019

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
i al
M = = i
! i £ o
L) 1 "
I - i L - ] I
LR -y I - = Bl
- B 2 I‘: %-‘.‘. [T q:“ul 4 - " .-.1_:5:1 LT u__l&--rl r
Ll Sl (s S 1 S = 1
i L]
# A s
o - an m ne
- ] L ]
[] [] . [ . L]
Ta ® ¥ 4 Tt 4 ¥ I

Uncerainty of Axial lsotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAR}qa4)

(TEM cell , fopu= 1900 MHz)

g b LI
,E - liil i
LTI ’!!i
i LS8
o 10 1
- -

Uncartainty of Linearity Assessmont: £ 0.6% (k=2)
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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
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EXEOVE- SN T485 Oclober 24, 7019

87 | 227 % | 247 %

&

118 4.7 wz
5322 a1 0.7 93
a20 | wes [ a87 1385
g.78 &80 e | BOT | 1087 | E0.7% | £47

10917- IEEE &2 11n (HT Mied, 13.5
| Mips, BPSK)

Gl i
a2 1] 215 1178
10,24 T 723 182
10156 IEEE BO2.11n (HT Misad, A7 1.0 F R B0 | 40 | 214K | 2AT R
| CAC | Mbpe, BPSE)
.11 851 73 1123
eep— 10,03 03 prd | ==
S0 | COMAZODO0, RC1, 5055, Ful 1182 B 323 | 391 | W63 | 21H% | 247 % |
| AAB Rata
757 | #28 | 278 178
7.8 833 Fik] 126.1
lﬁm- COMAZI00, FoCa, 5055, Ful 11.80 [ ] 344 48 | 1A | =18% | 4T %
1294 w03 34,1 1152
1208 ar.1 311 fF=E]
- | COMAZDT, ull :
15 o REE, .52 .8 T FET] AR [ B18% | tdT R
1232 o ETT EELE]
13.37 (L] e EFAT]
0253, | CONAZ000, FIC3, 503, Full Rl 1178 | 801 | M4 | 350 | W35 | i22% | 24T R
| AAD
1262 | 994 | w5 1950
10.86 B 7 223 1236

HE

10255 COMAO00, RCT, 500, 18th 482 BEA ns 1240 | 630 | 209 % | £4,

Fale 25 fr.

E AL I L I T ) = T :-:ML.: k|| sl e mimafg] selmal=l

AAR
452 834 8 HLT
= 535 | €15 | 48 T4
Lam COMAZOG [TaEV-D0, R, 1) 172 0.8 122 | 478 | 41T | 214 % | 24T R
a1g 818 258 1106
1355 833 | 300 o FTA]
0. | COMAZD00 { 1XEV-D0, Rav. A) 84 | 984 | 228 | 377 | 1465 | HEK |47 % |
| ARE —
1519 5.4 .31_'!_ 118.1
18.70 203 24 1764
[ T0408- | COMAZOND. RC3, 5052, SCHD, 17.08 8 | = B2z | 14E4 | =1
b SR . g76 | 331 . i 8% | t4.7T %
¥ | 1m BED = 120,17
z | 1022 B4 1 78 12090
;J;"' EEEEI-"IFW?-WH X T4z a4 5 150 | W6E | 5% | z47 %
¥ | am 000 | a3 1208
Z| am BA.5 326 18
0d17- | IEEE B02.11am WiF 5 GHe X | ost T30 P B2ZY | 1438 | 217 % | 24T %
¥ | 1007 0.1 230 1115
e z | 103 ™7 | 23z 1225
- 11g WiFl 2.4 X | 1040 T20 | 238 | B4 | MZ3 | 2.7 % | 24T % |
AAR DS55-OF DM, § Mbes, 80 duty
ycl, Long pepams i)
¥ | 8 | ems | =s ]
z | o 708 | 23z 1210
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EXI0Vd- SNTARE Octobor 24, 2018
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A i ERE 8.7 ?_&I] E‘l.i
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:ﬁ}# IEEE B0Z 112z WiF| (S0MHE, X 082 T 1] B4T W64 | t14% | 247 S |
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F3l IETET] T4 08 1356
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—-— Fi [T a7 331 1264
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Z | am a8 11 1281
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10583 | [EEE BOZ 11ah WiFi 5 Gz ¥ | 1045 T8 | 241 | BE9 | MOT | f1A% | AT |
| AAR | (DML 6 Mbps, S0pc duty ecle)
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.:.E1_ IECE B0Z.17Tn (HT Miwnd, OMHZ, | % | 10.861 nr .0 BEY | 424 | 21A% | 247 %
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¥ | 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
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¥ | 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 %
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iz i Z | 104 0.8 BT [FIT)
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner g R
Enginearing AG c Servizbo svirzers di taratura
Zoughaussirasss 43, 8004 Zurich, Switseriand 5 Swiss Calibration Servics

Actradined by o Swiss Accrodintion Servcd [SAS) Accreditation o.: SCS 0108

The Swiss Accreditstion Service is one of the signalories io the EA
Multilsteral Agreermend lor the necognition of calibration certificaten

ciient  Motorola Solutions MY Cortificate Ho: D450V 3-1053_Octig

|[CALIBRATION CERTIFICATE

Object D450V3 - SN:1053
CalEea RS QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz
Cabbration saln Oclober 19, 2018

This calitation cedificate documants the Eaceabdly o naSonsl Eardands, which nalize the prysical wils of measremonis (51
Tha MsaBLnEMnes. ind thiy urdiainties with confidence probaldiy e given o e sliowing pages and o part of B Cantiicate.

Al calbrations have Eson conducted in e cleaod ooy facliy: srsionmant empantes (22 a 377G and husidity < 70%.

Calibration Equipment used (MATE critical kor calBration)

This calibeaion corificete shall rel b raproducesd sacepl in hul withoul welien appncval of the labomon,

Primary Standands ] ] Cal Dase (Cartilicate Mo) Sefwpiubind Caliration

Porstsr mates NRP Ex 104778 DA 18 (Ma, 21 7-020T202673) Api-10

Powesr sanace MRP-ZB1 S 100244 (- A= 18 (Mo, 21702672 Ape-15

Pnise’ s MAP-Z01 BME 103248 e-Ager 18 (Mo, 21T-0267TH) AprAg

Redamncs 2048 AHenalon SN 5277 {20x) ek Age- 10 (Mo, 20702682 Ape Al

Type-H mssmasch Smbriaton BN GO4T.2FOGRET  OeeApe- 18 (o ZT0RGET) Agr1l

Reteonca Probe B0V SN: 3877 0D 1T [N, EXD-387T_Dwsci 7y Dwc-18

DAES BM: 854 - Jul- 18 (No. DAEA-S54_Jul18) -1l

Socondary Stardurds D8 Chax Dat fins housa) Schackli Check

Py mashsr 44100 S GRLIZ0ETY 12-Juni- 18 (M. TR0 I Pouss chack: A2

Powor sensor E44 124 S MY S 1408087 T2-dun- 18 (Mo 2 T0emEs)y I Fasumi chack: Jun-20

P Sl E44124 S GO0 10 12-dure 18 (Mo, 2170 T house check: Jun-20

AF genaraior P G480 S USISLBUONTO0  Del-Auig0R (in housa chsck Jun-18) I s chiscks Jun-30

Natwork Aralyzer Aglard EBISAN | SME LS4 10R0MTT 31-Mar-14 (in house chac Oel-18) Ins houss chack: Dol-19
Harma o

Cakbvatod by: Clinuco Lowuibler Laboesicry Tockmician

Apgeorend by Rl Posiovic Torrazal Manige

P

lssued: Octobar 19, 2018
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Calibration Laboratory of

> Schwelrerischer Kalibriordiens]
Schmid & Partner Service sulsss Tt
Engineering AG Servizic svizoero oi taraturs

Swess Collbratan Serdcn

Irughaussinsse 43, BD0 Zuwich, Switeariand

Aecreciiod by iho Swiss Aocridtation Sedvice (SA%) Acereditation Mo SCS 0108
The Gwiss Ascreditation Service is one of the signabories o the EA
Multilateral Agreement for the recognition of calibration comificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / MORM x,y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
g] DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance staled is transformed from the
measurement at the SMA connector o the feed point. The Retumn Loss ensures low
raflacted power. No uncerainty required.

* Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

SAR measured: SAR measured al the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
eonnector,

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.

Casrtificate Moo DA50VI-1053_0ct1B Paga2cl B
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Measurement Conditions
DASY system configuration, s far as not given on page 1.
DASY Version DASYS V52102
Extrapolation Agvanced Extrapolation
Phairtsm ELI4 Flat Phantom Shall thicknass: £ = 0.2 mm
Distance Dipols Center - TSL 15 mm with Spacar
Zoom Scan Resalution du. dy, dz =5 mm
Fraquency 450 MHz = 1 MHz
Head TSL parameters
The i and calculations warn
Temperature Penmittivity ‘Conductivity
Maminal Head TSL paramaeiers 220°C 435 087 mhoim
Measured Head TSL parameters (22.0£02)*C 441+8% 0BT mihodm + 6 %
Hoad TSL lemperature change during test =05 sase mas
SAR result with Head TSL
SAR avernged over 1 om” (1 g) of Head TSL Condiion
SAR maasured 250 MW ingut poswner 1,14 Wikg
SAR for nominal Head TSL paramatons nommakized to 1W 457 Wikg = 18,1 % (k=2)
SAR sveraged over 10 cm” (10 g) of Head TSL conditian
SAR measuned 250 MW Input power 0. 762 Wikg
SAR for nominal Head TSL parameters mgrralized ba W 3.05 Whg  17.8 % (k=2
Body TSL parameters
The foliowing pasamalers and calculaticns wers
Temperatusrg Permiltivity Contductivity
Nominal Body TSL paramabers 220G 557 0.84 mhafm
Measured Body TSL parameters (2200 +0.2) *C 555+6% 0,82 mho/m < 8 %
Beody TEL temperature change during lest =054G e —
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Conditicn
SAR measured 250 mWW input power 1.12 Wikg
BAR for maminal Body TSL parmamaters normalized o 1TW A.53 Wik = 18.1 % [k=2)
SAR averaged cver 10 em” (10 g) of Body TSL ConEon
SAR measured 250 mW inpul powar 0.753 Wikg
SAR for nominal Bady TSL parameters narmalzed to 1W 3,08 Wikg £ 17.56 % (k=2)
Cartilicabe Mo: D450VA-10583_0Oct18 Page 3 of 8
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Appendix (Additional assessments outside the scope of 5CS 0108)
Antenna Parameters with Head TSL

Impedance, rensformad 1o heed point STED-4.4 K0
Agten Loss =21.7dB

Antenna Parameters with Body TSL

Impadancs, transtormmed (o feed point 55.1 Q- 7.0§0
Faturn Loss - 21,7 gi

General Antenna Parameters and Design

| Etectrical Delay fone direction) | 1351 ns |

Aftar long tenm usa with 100W radiated power, only & slight waming of tha dipcde near the lsedpaing can be measured.

The dipols is mada o standard semiriged coavial cable, The center conductor of the feeding line iz directly connectad 1o the
$@00nd am of the dipole. The antenna is thevelone shoet-circuited far DC-signals. On same of the dipplas, amall end caps
are added 2 the dipcls anms in cader 1o impnove matching when lcaded according 1o the position as explained in tha
Measurement Condiions” paragraph. The SAR data are nol affected by this change. The averall dipole length is st
according 1o the Standard,

Moy excassive force mus! be applied to the dipale arms, bocaisa they might bend or the soldersd conneclions near i

fedpoint may be damaged.

Additional EUT Data

Manistuctuned by SPEAG
Manudaciured on Decambar 16, 2005
Caerificabs Mo: DaS03-10583_Oct18 PagedciB
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DASYS Validation Report for Head TSL

Date: 191002018
Test Laboratory: SPEAG, Zuorich, Switzerland
DMUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V - SN:1053

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters nsed: f= 450 MHz; 0 = 0.87 S/m; g, = 44.1: p = 1000 kg/m’
Phantom scction: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63.19-201 1)

DASYS2 Configuration:
= Probe: EX3DY4 - SN38TT; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 30.12.2017
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn654; Calibrated: 05.07.2018
s Phantom: ELI v4.0: Type: QDOVADDIBB; Serial: TP:1003
«  DASYS2 52.10.2(1495); SEMCAD X 14.6.12(74500

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (Tx7x7)/Cube 0:
Meazurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 38.89 Vim; Power Drift = <0000 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(1 g) = 1.14 Wikg; SAR(10 g) = 0.762 Wikg

Muximum valee of SAR (measured) = 1.52 Wikg

I Bl

0dB = 1.52 Wikg = 1,82 dBW/kg

Caorificate Mo; D4S0VE-1053_0Oct18 Pags 5ol B
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Impedance Measurement Plot for Head TSL

450 000000 Mz 57.640 (3
TEEST pF  -4.4403 02

§50 000000 MHz  62.028 miJ
27801 *

derg
[ R Y T p—

30 L0

=410 1 L
i S 0000 MHKg ——
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DASYS Validation Report for Body TSL

Drate: 191002018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHz; Type: D450V3; Serial; D45S0V3 - SN:1053

Communication System: UID 0 - CW; Frequency: 430 MHz

Medium parameters used: f = 450 MHz; o = 0.92 $/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMECFANSI C63.19-201 1)

DASY 52 Configuration:

Probe: EX3DVE - SN38TT; ConvF(10.8, 10.8, 10.8) & 450 MHz; Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 05.07.2018

Phantom: ELI v4.0; Type: QDOVAOOIBB; Serial: TP 1003

DASYS2 52.10.2(1495), SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=Smm

Reference Value = 41.78 Vim; Power Dnift = -0.04 dB

Peak SAR (extrapolated) = 1.72 Wikg

SARI(1 g) = 1.12 W/ikg: SAR(10 g) = L753 Wikg

Maximum value of SAR (measured) = 1.50 Wikg

el i)

0 dB = 1.50 Wikg = 1.76 dBW/ikg

Cortificate Mo: D450VE-1053_0c118 Paga 7ol B
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

Dipole Head Bod
450-1053 Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i0 dB
11/08/2019 53.78 | -7.39 -21.97 49.27 | -7.93 -21.94
11/10/2019 5395 | -6.72 -22.49 49.84 | -7.37 -22.74
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