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1.0 Introduction

Report ID: P21302-EME-00004

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 T27X (PMUES5688A). This device is
classified as General Population/Uncontrolled.

2.0 FCC SAR Summary

Table 1
. Max Calc at Body Max Calc at Face
qulg r;ent Frequency band (MHz) (W/kg) (Wikg)
1g-SAR 1g-SAR
462.5500 - 462.7250 1.21 0.79
FRF
467.5625 - 467.7125 0.45 0.49

3.0 Abbreviations / Definitions

CNR: Calibration Not Required
CW: Continuous Wave

DUT: Device Under Test

FRF: Part 95 Family Radio Face Held Transmitter
EME: Electromagnetic Energy
FM: Frequency Modulation
NA: Not Applicable

PTT: Push to Talk

SAR: Specific Absorption Rate

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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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.

e [|EC62209-1 (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)

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

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

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

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

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

e 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

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

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

e 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”

e |EC62209-2 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).

e FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

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

e FCC KDB 447498 D01 General RF Exposure Guidance v06
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50  SAR Limits

Table 2
SAR (W/kg)
(General Population / (Occupational /
B e Uncontrolled Exposure Controlled Exposure
Environment) Environment)

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

6.0  Description of Device Under Test (DUT)

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

Table 3 below summarizes the bands, maximum duty cycles and maximum output powers.
Maximum output powers are defined as upper limit of the production line final test station.

Table 3
Duty Cycle Max Power
Band (MH?z) 2@ ” )y W)
467.5625 - 467.7125 50 0.60
462.5500 - 462.7250 1.20

Note - * includes 50% PTT operation
The intended operating positions are “at the face” with the DUT at least 1 inch (2.5cm) from

the mouth. 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

This

device is 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 4.0 to assess compliance of the device.

7.1 Antenna
There is one fixed antenna offered for this product. The table below lists its
descriptions.
Table 4
(e Antenna Models Description Sl Tested
No. for test
1 Fixed Antenna Fixed, 160-170 MHz/ 460-470MH2 ,1/2 wave, Yes Yes
1.45 dBi
7.2  Batteries
There is one battery offered for this product. The table below lists its descriptions.
Table 5
Battery Battery . Selected
No. Models Description for test Tested | Comments
1 1532 1300mAh 3xAA NiMH Rechargeable Yes Yes
Battery Pack
2 AA Alkaline 3xAA Alkaline individual batteries Yes Yes
3 PMNN4477A 800 mAh 3xAA NiMH Rechargeable Battery Yes Yes
Pack
7.3 Body worn Accessories
All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.
Table 6
Body Body worn . Selected
—" Models Description for test Tested] Comments
1564028V01 .
1 (PMLN7438A) TLKR- T3 T40 T50 T60 XTB Belt Clip | Yes Yes
2 42015005001 Carry Lanyard Yes Yes
PMLN7706A
3 (PMLN7706AR) Carry Pouch Yes Yes
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7.4 Audio Accessories

All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio
accessories.

Table 7
FUEl Audio Models Description Selleeite) Tested Comments
No. for test
1 GU7140A (1884) Wired PTT button + Headset with Boom | oo |y Default Audio
Microphone Bundle
2 NTN8868C (53725C) Headset w/Swivel Boom Microphone Yes Yes
3 NTN8870D (53727B) Ear bud W/Push-to-Talk Microphone Yes Yes
4 PMLN7251A Ear bud with PTT Microphone Yes Yes
5 NTN8867A (53724C) Single Pin Remote Speaker Microphone Yes Yes
6 IXTN4022A Single Pin Surveillance Earpiece Yes Yes
PMLN7705A . . -
7 (PMLN7705AR) Single Pin Throat Mic With PTT/VOX Yes Yes
. . By similarity to
8 NTN9396B (56320B) Earpiece w/Boom Microphone Yes No NTN8865C (53725C)
Single Pin Earpiece With BOOM By similarity to
9 IXTN4011A (IXTN4011AR) MIC/VOX Yes No NTN8870D (53727B)
. By similarity to
10 GU6443A(1518) Surveillance Headset (1518) Yes No IXTN4022A
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8.0  Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 (Egﬁ%‘)"
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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Report ID: P21302-EME-00004

8.2  Description of Phantom(s)
Table 9
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 =3-5, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gi'm _ | Human Model +/_28‘I“2”r‘n | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4t-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 10. 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 10
Ingredients 450MHz
Sugar 56.0
Diacetin 0

De ionized ~Water 39.10
Salt 3.80

HEC 1.0

Bact. 0.1

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27
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9.0

Additional Test Equipment

Report ID: P21302-EME-00004

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

Table 11
Equipment Type N'\S%dbee:r Serial Number Calg);'?: 1on Calibration Due Date
Speag Probe EX3DV4 7534 07/25/2019 07/25/2020
Speag DAE DAE4 374 07/17/2019 07/17/2020
Speag Probe EX3DV4 7511 10/24/2019 10/24/2020
Speag DAE DAE4 729 10/16/2019 10/16/2020
Amplifier Power 10wW1000C 312859 CNR CNR
Amplifier Power 50W 1000A 14715 CNR CNR

Power Meter E4416A MY50001037 08/30/2019 08/30/2021
Power Meter E4418B MY45107917 07/01/2019 07/01/2021
Power Sensor E9301B MY50280001 04/22/2020 04/22/2021
Power Sensor E9301B MY55210006 04/22/2020 04/22/2021
Power Meter E4419B MY45103725 6/10/2019 6/10/2021
Power Meter E4418B MY45100911 8/30/2019 8/30/2021
Power Meter E4418B MY45100739 12/09/2019 12/09/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
Power Sensor E4412A US38488023 4/23/2020 4/23/2021

Power Sensor 8481B 3318A10982 2/5/2020 2/5/2021
Bi-Directional Coupler 3020A 41931 07/11/2019 07/11/2020
Bi-Directional Coupler 3020A 40295 9/12/2019 9/12/2020
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021

Vector Signal Generator E4438C MY42081753 9/5/2019 9/5/2021
Temperatt‘gzg‘er"'”m'd'ty DSB 16326820 11/25/2019 11/25/2020
Temperature Probe 80PK-22 5032017 12/24/2019 12/24/2020
Temperature Probe PRt | wNWR020579 71612019 71612020
Thermometer HH202A 35881 12/24/2019 12/24/2020
Dielectric Assessment Kit DAK-3.5 1120 07/11/2019 07/11/2020
Network Analyzer E5071B MY42403218 09/13/2019 09/13/2020
Speag Dipole 450V3 1054 03/11/2019 03/11/2021
Speag Dipole 450V3 1053 10/19/2018 10/19/2020

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.

Table 12
Dates Probe Ca_libration Probe Mes;trjarﬁ:je;l;zlrsssue Validation
eIl e s | cr Sensitivity | Linearity | Isotropy
Ccw
09/13/2019 Head 450 7534 0.91 44.8 Pass Pass Pass
11/26/2019 Head 450 7511 0.89 42.3 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 13
System Check [System Check Test
Probe Tissue Type Dipole Kit / Ref SAR @ 1W Results Results when Tested
Serial # Serial # (W/kg) Measured | normalized to 1W Date
(W/kg) (W/kg)

1.10 4.40 05/22/2020#
SPEAG 1.13 4.52 05/24/2020#
7534 D450V3 / 1054 4.57 +/- 10% 1.12 4.48 05/25/2020#
IEEE/IEC 1.15 4.60 05/26/2020
1.08 4.32 06/03/2020
SPEAG 1.10 4.40 06/17/2020
751 D4sov3/1053] 457+ 10% 114 4.56 06/19/2020

Note: # System verification covered next test 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 14
_ . . - Dielectric
Frequency | . Conductivity  [Dielectric Constant| Conductivity
(MH2z) LSS U6 Target (S/m) Target Meas. (S/m) C:;‘:;znt ljested Date
0.90 42.9 05/22/20204
0.85 41.9 05/24/2020%#
0.85 42.2 05/25/20204
450 0.87 43.5 0.84 417 | 05/26/2020
(0.83-0.91) (41.3-45.7)
0.89 42.0 06/03/2020
0.89 43.1 06/17/2020
IEEE/ 0.87 42.2 06/19/2020
IEC
0.91 42.6 05/22/2020#
463 0.87 434 0.86 41.6 05/24/2020
(083-0.91) (41.3-45.6) 0.85 414 | 05/26/2020
0.88 42.2 06/19/2020
0.87 41.8 05/25/2020#
0.87 43.4
468 (0.83-0.91) (41.2-45.6) 0.90 41.7 06/03/2020
091 42.7 06/17/2020

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

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

Table 15
Target Measured
: . Range: 21.7 - 23.5°C
Ambient Temperature 18-25°C Avg. 22.6 °C
_ . Range: 20.5-22.8°C
Tissue Temperature 18 -25°C Avg. 21.3°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 contaminants 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 face testing.

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+1mm Y-5-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

Maximum area scan spatial resolution: AxArea, AyArea

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

3-4GHz: <12 mm
4 -6 GHz: <10 mm

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

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

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

3 -4 GHz: <5 mm*
4 -6 GHz: <4 mm*

Maximum zoom scan spatial | uniform grid: AzZoom(n)
resolution, normal to
phantom surface

<5 mm

3-4GHz: <4 mm
4 —-5GHz: <3mm
5-6 GHz: <2 mm

IEEE P1528-2011 for details.

Note: 8 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

*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 face as described in section 6.0
while using the applicable accessories listed in section 7.0. All accessories listed in
section 7.0 of this report were considered when implementing the guidelines

specified in KDB 643646.

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[L0* (.., — fiou)/ f.]+1

Where

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

F. = Center channel

125 SAR Result Scaling Methodology

The calculated 1-gram averaged SAR results indicated as “Max Calc. 1g-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” is scaled using the
following formula:

—Drift

Max_Calc=SAR _meas-10 0 -

P_max
P_int

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 guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in CW
modes and 50% duty cycle was applied to PTT configurations in the final results.
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13.0 DUT Test Data

Report ID: P21302-EME-00004

13.1 Assessment at the Body for 462.5500 MHz — 462.7250 MHz band

Conducted power measurements for channel within FCC allocated frequency range

462.5500 - 462.7250 MHz was measured and listed in Table 17.

Table 17
Test Freq: 462.625 (MHz)
Battery Power (W)
PMNN4477A 1.12
AA Alkaline 1.18
1532 1.09

Assessments at the Body with belt clip 1564028V01

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 18 (bolded) are presented in

Appendix E.
Table 18
Max
Meas.
Init |[SAR Calc.
Antenna Battery Carry Cable |Test Freq Pwr |Drift le- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (W/kg) SAR
8 (Wikg)
BL-AB-
PMNN4477A 1.12|-0.73| 1.72 | 1.09 200522-11
Fixed . GUT140A BL-AB-
antenna AA Alkaline |1564028Vv01 (1884) 462.625 |1.18|-0.65| 1.55 | 0.92 200522-12
BL-AB-
1532 1.09|-0.32| 1.82 | 1.08 200522-13

Assessments at the Body Carry Lanyard 42015005001

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 19 (bolded) are presented in

Appendix E.
Table 19
Max
Meas.
Init | SAR Calc.
Antenna Battery Carry Cable | Test Freq Pwr (Drift le- 1g- Run#
Accessory | Accessory | (MHz) SAR
W) | (dB) (W/kg) SAR
| (Wikg)
BL-AB-
PMNN4477A 1.12{-0.51| 1.90 1.14 200522-14
Fixed . GU7140A NZ-AB-
antenna AA Alkaline [42015005001 (1884) 462.625 |1.18(-0.88| 1.50 0.93 200619-13
BL-AB-
1532 1.09|-0.67| 1.88 121 200523-024#

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27

Page 17 of 76




FCC ID: AZ489FT4961 / 109U-89FT4961 Report ID: P21302-EME-00004

Assessments at the Body Carry Pouch PMLN7706A

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 20 (bolded) are presented in
Appendix E.

Table 20
Max
Meas.
Init |[SAR Calc.
Antenna Battery Carry Cable | Test Freq Pwr |Drift le- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (W/kg) SAR
& (Wikg)
BL-AB-
PMNN4477A 1.12|-0.50| 1.09 | 0.66 200523-03#
Fixed . GUT7140A BL-AB-
antenna AA Alkaline |PMLN7706A (1884) 462.625 (1.18|-0.79| 1.14 | 0.70 200523-044#
BL-AB-
1532 1.09(-0.02| 1.13 | 0.62 200523-054

Assessment at the Body with other audio accessories

Assessment of additional audio accessories with the highest SAR results from table
18, 19 & 20. SAR plots of the highest results per Table 21 (bolded) are presented in
Appendix E.

Table 21
Max
Carr Test | Init [SAR Mle?is' Calc.
Antenna | Battery y Cable Accessory| Freq |Pwr (Drift g 1g- Run#
Accessory SAR
(MHz) | (W) [(dB) (W/kg) SAR
&) (Wikg)
NTN8868C
(53725C) -0.37| 1.59 | 0.95 | BL-AB-200524-02
NTN8870D
(53727B) -0.54| 151 | 0.94 | BL-AB-200524-03
. PMLN7251A -0.63| 146 | 0.93 | BL-AB-200524-04
Fixed antenna| 1532 | 42015005001 NTNBSG7A 462.625 | 1.09
(53724C) -0.53| 1.63 | 1.01 | BL-AB-200524-05
IXTN4022A -0.56| 1.79 | 1.12 | BL-AB-200524-06
PMLN7705A
(PMLN7705AR) -0.81| 1.75 | 1.16 | BL-AB-200524-07
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13.2  Assessment at the Face for 462.5500 MHz — 462.7250 MHz band

Conducted power measurements for channel within FCC allocated frequency range
462.5500 — 462.7250MHz was measured and listed in Table 22.

Table 22
Test Freq: 462.625 (MHz)
Battery Power (W)
PMNN4477A 1.12
AA Alkaline 1.18
1532 1.09

DUT assessment with fixed antenna and offered battery with front of DUT positioned 2.5cm
facing Phantom per KDB 643646. SAR plot of the highest result per Table 23 (Bolded) are
presented in Appendix E.

Table 23
Max
Meas.
Init |SAR Calc.
Antenna Battery Carry Cable |Test Freq Pwr |Drift le- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (W/kg) SAR
8 (Wikg)
BL-FACE-
PMNN4477A 1.12|-091| 1.13 | 0.75 200524-08
Fixed . BL-FACE-
antenna AA Alkaline None None 462.625 [1.18(-0.73| 1.26 | 0.76 200524-09
BL-FACE-
1532 1.09|-0.51| 1.28 | 0.79 200524-11
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13.3  Assessment at the Body for 467.5625 MHz - 467.7125 MHz band

Conducted power measurements for channel within FCC allocated frequency range
467.5625 - 467.7125MHz was measured and listed in Table 24.

Table 24
Test Freq: 467.6375 (MHz)
Battery Power (W)
PMNN4477A 0.57
AA Alkaline 0.59
1532 0.53

Assessments at the Body with belt clip 156402801

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 25 (bolded) are presented in

Appendix E.
Table 25
Max
Meas.
Init [SAR Calc.
Antenna Battery Carry Cable [Test Freq Pwr |Drift le- 1g- Run#
Accessory | Accessory | (MHz) SAR
(W) | (dB) (W/kg) SAR
8 (Wikg)
BL-AB-
PMNN4477A 0.57(-0.63| 0.68 | 0.42 200525-01#
Fixed | AA Alkaline GUT140A 0.59|-050| 051 | 030 |, SLAB-
anixzna 1564028V01 (1884) 467.6375| . . ' 200525-02#
¢ ZZ(MA)-
1532 0.53]-0.36| 0.72 | 0.45 | AB-200617-
12

Assessments at the Body Carry Lanyard 42015005001

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 26 (bolded) are presented in

Appendix E.
Table 26
M Max
c Cable [, e | Init [SAR| " ** | Cale.
Antenna Battery arry Accessor | o T pywr | Drift| . 5o 1g- Run#
Accessory (MHz) SAR
y (W) | (dB) (W/kg) SAR
&) (Wikg)
BL-AB-
PMNN4477A 0.57]-0.43| 059 | 0.34 200525-05
Fixed . GU7140 BL-AB-
antenna AA Alkaline | 42015005001 A (1884) 467.6375|0.59|-0.54| 0.64 | 0.37 200525-06
BL-AB-
1532 0.53(-0.37| 0.61 | 0.38 200525-07
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Assessments at the Body Carry Pouch PMLN7706A

DUT assessment with the fixed antenna, batteries and above mentioned body worn
accessory. SAR plots of the highest results per Table 27 (bolded) are presented in

Appendix E.
Table 27
M Max
c Cable | o | Init [SAR| "% | Cale.
Antenna Battery arry Accessor | o0 T pwr | Drift & 1g- Run#
Accessory (MHz) SAR
y (W) | (dB) (W/kg) SAR
8| (Wikg)
BL-AB-
PMNN4477A 0.57(-0.42| 0.56 0.33 200525-08
Fixed . GUT7140A BL-AB-
antenna AA Alkaline | PMLN7706A (1884) 467.6375|0.59|-0.56| 0.48 0.28 200525-09
BL-AB-
1532 0.53(-0.47| 0.56 0.35 200525-10

Assessment at the Body with other audio accessories

By adapting SAR thresholds to general population limits per “KDB 643646 Body
SAR Test Consideration for Audio Accessories without Built-In Antenna”, SAR
testing with other audio accessories not necessary as previous results in Tables 25,
26 and 27 shows highest result of < 0.8 W/kg, which is more than 3dB from the
specification limit.
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13.4 Assessment at the Face for 467.5625 MHz - 467.7125 MHz band

Report ID: P21302-EME-00004

Conducted power measurements for channel within FCC allocated frequency range
467.5625 - 467.7125MHz was measured and listed in Table 28.

Table 28
Test Freq: 467.6375 (MHz)
Battery Power (W)
PMNN4477A 0.57
AA Alkaline 0.59
1532 0.53

DUT assessment with fixed antenna and offered battery with front of DUT positioned 2.5cm
facing Phantom per KDB 643646. SAR plot of the result per Table 29 are presented in

Appendix E.
Table 29
Max
C Cabl Test | Init [SAR Mleas. Calc.
Antenna Battery Acciel::gr Accielsss Freq | Pwr |Drift Szfi( 1g- Run#
y Y| MHz) | (W) |(@B) (Wike) SAR
|l (Wikg)
PMNN4477A 0.57 |-0.48| 0.72 | 043 S’(')-OEZASClEZ
Fixed . BL-FACE-
antenna AA Alkaline None None |467.6375|0.59 [-0.55| 0.60 | 0.34 200526-01#
BL-FACE-
1532 0.53|-0.44| 0.78 0.49 200526-03#

135

A “shortened” scan using the highest SAR configuration overall 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 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

Shortened Scan Assessment

from the Table below is provided in Appendix F.

Table 30

Max

Meas. | Calc.

Init |SAR| 1g- 1g-

Carry Cable Test Freq| Pwr |Driftf SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) [(W/kg) | (W/kg) Run#
. GUT7140A BL-AB-
Fixed 1532 42015005001 (1884) 462.6250 |1.09 [-0.44| 1.89 1.15 200526-06
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14.0 Results Summary

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

Table 22
E Max Calc at Body Max Calc at Face
Technologies ba;ejt’:ﬂ”:lg) (W/kg) (Wrkg)
19-SAR 1g9-SAR
462.5500 —
FM 462.7250 1.21 0.79
467.5625 —
FM 4677125 0.45 0.49

All results are scaled to the maximum output power.

The test results clearly demonstrate compliance with FCC General Population/ Uncontrolled
RF Exposure limits of 1.6 W/kg averaged over 1 gram per the requirements of FCC 47 CFR
8 2.1093 and RSS-102 (Issue 5).

15.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are below 0.8W/kg (General population).

Carr Cable Test [|Adj Calc.
Run# Antenna| Battery Accessgr ACCESSOr Freq. 1g-SAR | Ratio Comments
y Y[ (MH2) | wikg)
BL-AB-200523-02# 1.10 No additional repeated
. GU7140A scans is required due to the
Fixed 1532 | 42015005001 (1884) 462.6250 1.05 Ratio (SARyg/SAR ) <
BL-AB-200526-06 1.05 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 for General Population is less than 1.5 W/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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Table A.1: Uncertainty Budget for Device Under Test for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o)
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E.2.4 4.7 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 E.2.6 0.3 N 1.00 1 1 0.3 0.3 o)
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o)
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o)
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o)
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o)
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 3.2 3.2 29
Device Holder Uncertainty E.4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E.3.2 5.0 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 )
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

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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Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 S
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E.24 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 S
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ®
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ®
Probe Positioner Mechanical Tolerance E.6.2 0.4 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 ©
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 ©
Dipole

Dipole Axis to Liquid Distance 8,E4.2 2.0 R 1.73 1 1 1.2 1.2 ©
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 | 1.8 1.2 ©
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 0.64 | 043 | 1.2 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 1.4 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 0.6 0.5 ©
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 eana Schweizerischor Kalibrierdse
Schmid & Partner % 2 s-m-una'mmmm
Engineering AG g Servisio svizzero dl taratura

Zeughsusstrasse 43. 8004 Zurich, Switzoriand 7N Ny Swias Cailbration Service

Accrdead by the Bwiss Accredistion Service (SAS) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the wgaatories o the EA

Multilateral Agreament for the recognition of caliteation centificates

Cliant otorola Solutio Cartificate No: EX3-7534_Jul19
ICALIBRATION CERTIFICATE |
Object EX3DV4 - SN.7534

Caflbratian procedare(s) QA CAL-01.v8, QA CAL-12.v8, QA CAL-14.v5, QA CAL-23.v5,

QA CAL-25v7

Calibration procedure for dosimetric E-field probes
Callbration dats: July 25, 2018

This cabration cariicate documents the traceabiity to mational S2anca00s, which reslize he physical units of measurmments (S),
The messurements and the uncertsinties with comidence probsbiily are given o the following pages and 3ra part of th cenificate

All calibrations have been conducied in the clased sboratory faciny: envionment lemperature (22 * 31°C and humidity < 70%.

Caloration Equipment used (MBTE criicsl for caiBeation)

Primary Stenderds D Cal Date (Certificats No.) Scheguiad Calibration

Power meter NRP SN 104778 03-Aze-19 (No. 217.02862/02893) Ape-20

Power sensor NRP-291 SN 103244 03 Apr-19 (No. 217-07832) Ape-20

Power sensor NRP-Z91 SN. 103245 03-Ape-19 (No. 217-02883) Apr-20

Rederence 20 dB At SN: SETT (20 O4-Apr-10 (N 217-02804) Apr-20

DAE4 SN: 860 19.05c-18 (No. DAE4-660_Dect8) | Dec-19

FRefarence Probe ESI0V2 SN: 3012 31-Dec- 15 (No. ES3.3013_Dectl) Dec-19

Socondary Standardy 1D Chack Date (n house) Soheduled Check

Power meter E44198 SN: GBL 12003874 05-Ape-18 [in houte check Jun-18) in house check: Jun-20

Pawer sensor E4412A SN MY41408087 08-Apr-16 (i house chack Jun-18] n hause check: Jun-20

Power sensor E4412A SN 000110210 O8-Age-18 (n house check Jun-18) In house check: Jun-20

RF gonerator B9 8640C SN USHSA2U01 700 04 Auy 9 (i howse chock Jun-18) Iy house check: Jun.20

Network Analyzer EB363A BN US4 1080477 31Mar 14 (n houte check Oct-18) I house check: Oct-19

Name Furction Sqgnature

Caltvated by: Marw Betz Latcrsmary Tochniomn ‘%

Approved by. Katje Porove Tochrice! Manager /%
lesued: July 28, 2019

Trs calibration ceniicate shall not Sy reprocuced excop? i full wihout welies scoroval of the Isboratory

Certificate No: EX3-7534_Jul19 Page 1017

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 28 of 76



FCC ID: AZ489FT4961 / 109U-89FT4961 Report ID: P21302-EME-00004

Calibration Laboratory of

S Sehwelzerischer Kalibcierdienst
Schmid & Partner C Service suisse détalonnage
Engineering AG g Servisio svizzero o tarstura
Zoughausstrasse 43, 8004 Zurich, Switzerland Swiss Callbration Service
Accredited by the Swiss Acoreditshon Service (SAS) Acereditation No.: SCS 0108
Tho Swiss Accreditation Service is one of the sgnatories 1o the EA
Multdatoral Agresment for the recognition of caibration cortificatos
Glossary:
TSL tissue simutating Squid
NORMx,y,2 sensitivity in free space
ConvF mmrarmn
DcP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation depandent linearization parameters
Polanzation ¢ @ rotation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal 10 probe axis (at measurement center),

Le., 8 = 0 is normal 10 probe axis
Connector Angle information used in DASY systam o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

c) IEC 62209-2, "Procedure 1o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity fo the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measuremenl Requirements for 100 MHz to 6§ GHZ"

MethodsAppﬁedmdhtetptMondm
NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cef; > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, | ., the uncenainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

. NORM{ﬂx,y,z NORMx.y.z frequency_response (see Frequency Response Chart). This linearization is
implemented in mmmmtzmmdummoomummw
In the stated uncertainty of ComvF.

o DCPxy,z: DCP are numencal lingarization parameters assessed basad on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

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

o Axyz Boyz Cxyz Dxy.z; VReyz A B, C, D are numerical Inearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depand on fraquency nor
media, VR is the maximum calitration range expressed in RMS voltage across the diode,

* ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { £ B0 MH2) and inside waveguide using analytical fleld distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
bou compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are

in DASY4 software 10 improve probe acouracy close to the boundary, The sensitivity in TSL corresponds
to NORMx.y,z * Convi® whereby the uncortainty corresponds o that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz 10 & 100

MHz,

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

* Sensor Offset. The sensor offset comesponds 1o the offsat of virual measurement canter from the probe tip
(on probe axis). No tolerance required.

* Connector Angle: The angle s assessed using the information gained by determining the NORMx (no
uncertainty required),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (uw(wm)’r 048 040 0.50 +10.1 %
CP (mV)” 95.7 98.1 103.0
Modulation Calibration Parameters
“uiD Communication System Name A 3 c 0 VR une'
a8 | eBVv dB mv (k=2)
0 oW X | 00 0.0 10 | 000 | 114.8 25% |
Y| 00 0.0 10 141.6
2 0.0 00 1.0 1274
Note For details on UID parameters see Appendix
Themm‘ad Mmtbmmﬂu“umduﬂumﬂnhtydmeasumnt
multi the kﬂMhaWanmpoMsbawvemge
pnobabllhy of approxima

A The uncertainties of Noam XY Z do 5ot affect the £°-fisid uncenasinty mside TSL (see Pages 5 and 8)

% Numerical Insarizalion perarneter. uncentainty not required.
thmnmmmu acpiyg wguiar dasribution and is exprassed for the square of the
™
Centificate No: EX3-7534_Jul18 Pagelol 17
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Other Probe Parameters

[ Sensor Arrangement Triangular
“Connector Angle () 86.3
Mechanical Surface Detection Mode enabled
Optical Surfnce Detection Mode disabled
[ Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
 Tip Diametor 25mm
Probe Tip to Sensor X Calibration Point Tmm
Probe Tip to Sensor Y Callbration Point 1mm
"Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4 mm
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © _ﬁm' " X | ComF Y | ConvFZ | Aipha® | “mn' mm
150 523 0.76 1379 | 1379 | 1370 | 000 | 100 | £133%
300 453 0.87 1260 | 1260 | 1260 | 008 | 120 | £133%
450 435 0.87 159 | 1150 | 1150 | 012 | 130 | £133% |
750 419 0.89 1047 | 1047 | 1047 | 035 | 104 | $120% |
835 415 0.90 990 | 990 990 | 049 | 083 | :120%
900 418 0.87 984 884 984 | 049 | 080 | £120
1450 405 1.20 873 873 873 | 037 | 080 | £120%
1810 40.0 1.40 813 | 813 813 | 034 | 088 | $120%
1900 40.0 1.40 805 | 805 805 | 033 | 088 | +120%
2100 39.8 1.49 8.04 804 804 | 033 | 085 | £120%
2300 395 1.67 783 783 783 | 031 | 090 | £120%
2450 392 1.80 7.58 7.58 758 | 036 | 090 | £120%
2600 39.0 1.96 720 | 720 729 | 034 | 080 | £120%
3500 79 2.1 8.61 861 661 | 030 | 130 | £131%
3700 37 3.12 648 | 648 648 | 030 | 130 | +131%

‘fmmnwvmnymmmuzmmnm-umvunummmnmmwmsonm The
unceneinty is the RES of the Comd uncenalnty & calitration fraquancy and the encertainty for the indicated fraquency band. Freq valiity
betaw 300 MMz Is £ 10, 26, 40, 50 and 70 Mz for ConvF assessmants at J0. 64, 128, 150 and 220 MHE respecively Visioty of wssessed ol
& MHZ I 4-0 MMz, and Comvi assessed ot 13 MMz s 0-10 MMz Above § Gi Sequancy vaidty can be extended to £ 110 MH
'ummmawnwammunquuun:1unmwmuumﬁmm
messured SAR vidues. Al Beguencies above 3 Gz, the validity of fssue parametens (x and o) I costricted 1o £ 5% The urcertainty in the RSS of
PMFMMMWWM

AphaDapth e detormined dunng calbration SPEAG watrants that P remalning deviation dus b0 the boundary effect sfter compennation in
::nmt 1% for trequencies below 3 GHz and below + 2% ko frequencies Detween 3-6 G2 at any distance larger than half the probe tip

oter boundary,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7534

Calibration Parameter Determined in Body Tissue Simulating Media

[ f(MH)© _ﬁm' w ConvFX | ConvF Y | ConvFZ | Alpha® “L"_:!: :‘:’
150 61.9 0.80 1336 | 1338 | 1338 | 000 | 100 | £133%
300 58.2 092 1235 | 1235 | 1235 | 003 | 120 | 2133%
450 56.7 0.9¢ 1187 | 1187 | 1187 | 006 | 130 | £133%
750 55.5 0.98 1023 | 1023 | 1023 | 042 | 089 | £120% |
835 55.2 0.97 1004 | 1004 | 1004 | 047 | 080 | s120%
900 55.0 _108 980 | 980 | 080 | 049 | 080 | £120%
1450 54.0 1.3 859 | 850 | 85 | 033 | 080 | £120%
1810 53.3 1.52 816 | 816 | 816 | 042 | 088 | £120%
1900 533 1.5 795 | 795 785 | 036 | 088 | £120%
2100 53.2 1.62 793 | 793 793 | 036 | 085 | +120%
2300 52.9 1.81 7.88 7.88 7.88 034 0.90 +12.0 %

| 2450 52.7 1.95 768 | 7868 768 | 033 | 090 | +120%
2600 525 2.16 750 | 750 759 | 023 | 090 | +120%
3500 513 331 837 | &37 637 | 040 | 130 | £+131%
3700 51.0 3.55 613 | 613 613 | 040 | 130 | +131%

¥ Frequency valitity above 300 MHz of 2 100 M4z only applies for DASY vé & and higher (see Page 2). aise I is restricted 10 + 50 MMz The
mhnmunwmnmmuuwhvnwmm valdity
betaw 300 MHz i ¢ 10, 25, 40, 50 and 70 Mz for Comv assessmaents at 30, 84, 128, 150 and 220 MEZ respectvely. Vall anneased al
oumuumww-.—--uuu-noucmsutmunmumnnw
" AL frequencies belaw 3 GHz, the vty of tesus parsenetens (= and o) can be reksd to 4 10% # tqund compersation formula is appled o
moasured SAR values, Al frequencies above 3 GHz. the valaty of Sssus paramatons (x and @) & restrcted %o # 5% The uncertanty is the RSS of
gneom'umwuwmmm

ote delatmined during caliiston  SPEAG wamants that the ramanieg devation due o the boundary sffect aftor compensation
:mnmm:mummamum-nbmmum«nmmmnnnmmmu

el 1he boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

E : L
144 - 1 = ! |
- | ! [
“Sa W T N I S
g 124&.."...“,..,«%_—.—-.. 3 — ! _:.__«,. !
|3, S S B | S—
£t - S |
: : — |
E |'o_;— e .i, t G
= E : I i
g a9t f
$ o8t | i
o = ' : !
B - i :
Y o7 o e e——— ety + : "
064 — ..... 29
o.s:l 1 1 1 Y A0 1 . 2l h ; U N | i i1 11 - RO B P 1
0 500 1000 1500 2000 2500 3000
fMHz]
& &z
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
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L
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR}ead)
(TEM cell , fovu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

1= 900 MHz WGLS R9 (H_com#) f= 2450 MHz, WGLS R22 (H_comfF)
' \ "l
" \. = ,
\
3 £ F N
:& 0 3 .
;.,I." 2 » 3 “« _ , ‘e () ;‘;‘..m p- u PLY -
o =, = -
Deviation from Isotropy in Liquid
Error (§, 3), f =900 MHz
10 08 086 04 02 00 22 04 05 03 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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%ﬂhz Modulation Calibration Parameters
Communication System Name A B c 0 VR Unc®
48 | dBVRV a8 mv (=2) |
0 cw X 0.0 0.0 1.0 0.00 1148 225 %
Yy | oo 0.0 10 1416
z| oo 00 1.0 127.4
mﬁ“- UMTS-FOD (WCOMA) X| 3 &9 170 | 291 1238 07% |
[ Y | 283 645 | 17.1 110.4
Z | 3% %6 | 201 137.7
10087- | UMTSFDD (HBOPA) X | 449 856 | 178 | 308 | 130.9 00% |
| CAB
Y | 414 647 175 116.6
— Z | 44 682 10.6 146.7
70008 | UMTS.FDD (HSUPA, Sublest 2) X | 454 ©58 | 180 | 398 | 1318 0% |
| CAB
Y| 418 650 17.6 116.2
== - _—— 2| 4ns 881 105 | | 1464
10100- | LTE-FOD (SC-FDMA, 100% RE, 20 x| a3 Y %2 | 587 | 138.6 A%
Y | -580 85.1 18.3 120.5
R Z | 596 61 18.2 109.1
10101~ ue-r::o (SC-FDMA, 100% RB, 20 x| 15 674 199 | 642 | 147.7 7%
| MHz, 16-QAM)
Y| 632 859 120 1281
B Z | 100 666 196 115.7
10108- | LTE-FDD (SC-FOMA, 100% R8, 10 x| 624 64 192 | 580 | 1358 2%
CAG MHz, QPSK)
Y | 570 643 184 1183
z| 583 658 19.1 107.3
10108- | LTE-FDD {SC-FDMA, 100% R8. 10 x| 72 672 190 | 643 | 1432 1.7 %
CAG MHz, 16-QAM)
Y | 864 €56 | 189 1238
zZ| 678 54 198 122
10110- | LTE-FDD (SCTDMA, 100% RE. SMHz, | X | 504 60 180 | 575 | 1321 2%
CAG QPSK)
Y| s 646 182 115.7
2| so 673 | 200 1469
10111- | LTEFDD (SCFDMA, 100% RB.5MHZ, | X | 6.96 670 198 | 644 | 1380 $14%
CAG 16-QAM) ==
Y| 6% 655 189 110.4
z| es0 64 19.6 100.4
10117- | TEEE B02.11n (HT Mbad, 13.5 Mops, X1 o83 &80 208 | 807 1254 22% |
CAC BPSK)
Y | 920 6.5 10.9 1054
2| 1003 | ess | 215 9
10140- ( 1 1 X| mn 677 201 6.49 149.9 "%
| CAE | MHz, 16-QAM)
Y| 7108 6.0 19.1 120.0
Z | 747 &8 198 116.0
10142 | LTE-FDD (SG-FOMA, 100% R, 3MHz, | X | 575 659 | 190 | 673 | 1290 2% |
| CAE QPSK)
Y| 5M 644 18.1 1128
- Z| sm 67.2 19.9 1434
10143, | LTE-FDD (SCFDMA 100% RB, 30z, | X | 669 670 197 | 636 | 1042 A%
| 16-0AM)
Y | 608 054 188 1165
Z| en 682 | 206 148 6

Cerlificate No: EX3-7534_Jul19
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10145 | LTE-FDD (BC-FDMA, 100% RB, 1.4 X | 553 81 191 | 576 | 1245 2%
CAF MHz, QPSK)
Y | 503 646 182 108.8
Z| 558 875 | 201 137.7
10146- | LTE-FDO (SC-FOMA. 100% RB. 1.4 X | 637 671 198 | 641 | 127.2 A%
CAF_ MHz, 16-QAM)
Y| s | 656 | 189 1088
Z| 641 686 208 140.5
10149- | LTE-FDD (SC-FOMA, 50% RD, 20 MHz, | X | T.24 072 | 199 | 642 | 1434 HA% |
| CAE I6-QAM)
Y | 665 05.6 188 1240
zZ| on 603 196 11.7
T0164- | LIE-FDO (SC-FOMA, 50% Fl, 10 Wiz, | X | 590 660 | 190 | 575 | 4.8 2%
| CAG _
Y | 544 846 18.2 116.4
z | Bg7 672 | 199 A
10168 | L (SC-FOMA, 50% R, 10 WMz, | X | 697 671 198 | 643 | 138.0 0% |
| CAG 160AM)
Y 6.38 855 18.9 118.9
Z | 6s8 | e&3 | 198 108.1
10156~ | LTE-FDD (SC-FDMA, 50% RB, 5 Wz, | X | 580 658 189 | 579 | 1279 2% |
| CAG
Y| 523 645 18.2 1118
Z| sm 672 20.0 1417
10157- | LTE-FDD (SCTDMA S0% RB SWHz. | x | 668 7.0 198 | 648 | 1317 =14 %
CAG 16-QANY)
Y | s00 855 18.9 113.7
z| 672 883 208 146.2
70160- | LTE-FDD (SC-FDMA_ S0% RB_ 15MHz. | X | 637 5.5 193 | 582 | 1371 Ha%
CAE QPSK)
Y | 580 849 164 1192
[z | 59 659 181 107.4
70161- | LTE-FDD (SC-FDMA, 50% RB_ 15 M8z, | X | 7.27 673 193 | 643 | 1435 4%
| CAE 16-QAM)
Y | 888 8.3 19.0 1236
o e zZ | & 865 197 112,0 o
me& LTE-FDD (SC-FDMA, 50% RB, 14 MHz, | X | 492 %58 187 | 546 | 1183 208 %
Y | 474 855 187 1441
Z | 498 674 200 1323
10167- | LTE-FDD (SC-FDMA, 50% RB, 1.4 Wz, | X | 577 67.0 197 | 621 | 1203 2%
CAF 16-0AM)
Y| 550 669 197 1443
2| se0 | ess | 208 — | 1324
10160- | LTE- ¥ X X | 474 050 189 573 137 $1.2%
Y| 45 55 189 138.0
Z| 474 | €70 | 2014 1257
10170- | LIE-FDO (SC-FOMA, 1 RB, 20 MHz, X | 535 3 | w7 | 652 | 1118 2%
| CAE 1
Yy | 517 62 | 198 1352
2| 5% 678 208 1234
10175. | LTE-FDO (SC-FDMA, 1 RS, 10 MHz, X | 473 665 Wwo | 572 | 1134 00% |
| CAG | OPSK)
Y | 4% it 188 137.8
Z | 47 87.0 201 125.7
10176- | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, X 534 863 19.7 652 118 =12%
 CAG | 16-0AM)
Y | 516 6.1 19.6 135,1
2| 5% 67.7 208 123.8
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"10177- | LTEFDD (SC-FDMA, 1 RB, 5 Wiz, X | 475 856 | 190 | 573 | 1133 00%
CAl QPSK)
Y | 458 854 138 137.6
Z | a7 672 | 202 1259
10178- Wsm % | x| 5% 6.3 197 | 652 | 1118 2%
Y | 517 662 | 106 135.2
Z| s5x 077 | 207 123.7
70181- | LTE-FDD (SC-FOMA, 1 RS, 15 MHz, x| an 655 | 180 | 672 | 1138 | 2% |
| CAE | GPSK)
Y | 481 656 | 190 137.6
- 2| am o7.1 20.1 125.4
01 "LTE-FOD (SC-FDMA. 1 RB, 15 MMz, X | 535 6.4 197 | 682 | 1118 2% |
| CAE 16QAM)
Y | 518 2 | 196 135.1
2] 5% 79 | 209 1236
10184- | LTE-FOD (SC-FOMA. 1 RE, 3 Mz, x| ar 654 | 188 | 873 | 1134 2% |
| CAE | aPsK)
Y | 480 656 | 190 138.0
= Z | 418 67.1 20.1 125.7
10185- | LYE-FDD (SC-FOMA_ 1RB 3MHz, 16- | x | 532 66.3 196 6.51 M7 2%
CAE QAM)
Y | 519 664 | 197 1354
Z | 53 678 | 208 1238
10187- | L (SC-FDMA_ 1 RB, 1.4 Wiz, X| 473 | 855 | 189 | 573 | 1133 | 08%
CAF OPSK)
Y | 460 656 188 137.8
Z| 4716 671 | 201 1258
10188- | LTE-FOD (SC-FDMA, 1 RB, 1.2 Mz, X | 532 63 | 196 | 652 | 1117 2%
CAF 18-QAM)
Y | 516 66.1 185 1355
zZ| 53 878 | 208 1238
70196- | IEEE 802.11n (HT Mixed, 6.5 Mops, X | o5t 677 | 208 | 810 | 11838 22%
CAC BPSK) -
Y | oat 675 | 208 1458
Z | 959 687 | 214 133.1
ggb- UMTS-FDOD (HSPAY) x| 207 673 196 | 597 1455 4%
Y | 645 659 | 187 1240
| Z | 656 667 | 194 | 1133
10274- | UMTS-FDO (HSUPA, Subtest 5. SGPP X | 5% es7 87 4.57 1400 2%
_CAB Relf10)
Y| s4 | ess | w0 1220
| 2] 563 668 | 190 108.8
10275 | UMTS-TDO (HSUPA, Subtest 4, 3GPP | X | 4.31 655 78 | 398 | 1273 0T %
 CAB RelB 4}
Y | 34 644 174 111.9
(2] 4 675 | 193 1412
70297- | LTE-FDD (SC-FOMA, 50% RB. 20 MHz. | X | 626 665 192 | 501 | 1358 H0A% |
L AAD QPSK)
Y | 567 647 | w2 116.0
Z ] 628 678 | 201 150.0
T0208- | LTE-FDD (SC-FOMA, 50% RB. S WMz, | X | 554 058 | 189 | 572 | A | H2%
| AAD QPSK)
Y| 504 644 18.1 109.6
Z| 558 672 199 138.9
70209 | LTE-FDD (SC-FOMA, S0% RB,30MHz. | X | 648 | 672 | 198 | 639 | 1290 | 1A% |
AAD JE0AM)
Y | 588 857 | 190 1104
2| 653 686 | 208 1430
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10311- | LTE-FDO (SC-FOMA, 100% RB, 15 x| em 6.9 195 | 608 | 140.5 A%
AAD Mz, OPSK)

Y | 624 654 | 187 122.4
= Z| &3 662 193 110.2
ms IEEE B02.11b WiFi 2.4 GHz (DSSS, 1 X 256 8528 168 1.54 1276 205 %
Movps, 99pc duly cycle)
Y| 232 | es0 166 113.0
zZ| 3 723 | 208 1413
10418 B0Z.11g Wi 2.4 GHz X | 946 677 | 208 | 814 | 1185 25% |
AAA OFDM, 6 Mbps, 99pc duty cydle, Long
937 679 | 208 143.7
953 685 | 214 7 |
-arh "LTE-TOD (SC-FOMA, 1 RE, 20 W& 2 Wi 560 | 683 | 218 | 782 | 13926 | #.7%
QPSX. UL Sublrame~2.3.4.7.8.9)
450 856 | 202 1144
554 98 | 228 143.6
70457- | UMTS-FDD [DC-HSDPA) 192 859 191 | 662 | 1158 | zid%
ABA
7.95 86.5 10.3 142.3
e 800 6.9 19.8 120.8
m\w- UMTS-FDD (WCDMA, AMR) 278 658 | 172 | 239 | 1217 5%
262 85.7 175 148.3
327 712 | 207 134.2
10461 | LTE-TOD {SC-FDMA, 1 RB, 1.4 MHz, 580 883 | 217 | 7182 | 1324 no%
AAA QPSK, UL Sublrame=2.34.7.89)
48B3 855 20.1 1145

1443
691 23 5.30 120.7 7%

W
2
-
B

10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz,

AAA 16-QAM, UL Sublrame2.3.4.7.8.9)
674 216 1477
705 | 234 141.0
10464- | LTE-TDD (SC-FDMA, 1 RB, 3 MHz. 652 217 | 782 | 1319 7%

AAB OPSK, UL Subframe=2.3.4,7.8.9)

856 202 1153
sos | 220 | ZE0 =1
69.1 23 5.32 1284 217 %

10466 | LTE-TDD (SC-FDMA, 1 R, 3 Wiz, 16-
AAB QAM, UL Subtrame=2.3.4.78 8

B| 8[k(s| afs|s| Rfa8| &kt
5
5

Ni<| XIN|< XlN'( MINI<| XINI<| XIN|<| X|N|<| X|NJ<]| X|N|<| X|N|<| XINI<| X|N|<

F V47.7
705 234 1.2
10467- | LTE-TDD (SC-FOMA, 1 RB, 5 MHz. 682 | 218 | 782 | %7 | #7%
AAE QPSK, UL Subframe=2,3,4,7.8.9)
657 202 1156
608 | 228 1434
Ww = WG MHz, 16+ 69.1 224 | 632 | 1296 N7% |
| AAE | QAM, UL Sublrame=2.3,4.7.8.9)
678 218 1478
) 708 235 141.2
M:‘ 0470- Tﬁm 557 682 218 | 782 | 1322 | =7 %
| QPSK, UL Sublrame=2.3.4.7 8.9)
490 658 | 202 115.1
=—— 552 695 22.7 [LEL)
10471- | LTE-TDD (SC-FDMA, 1 RB. 10 MMz, 16- 09.1 223 | 832 | 1300 9% |
LAAE | QAM, UL Sublrame=234.789)
5.54 67.7 216 477
599 705 235 141.0
Certificate No: EX3-7534_J419 Page 4 of 17
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'm' n"'_"'ue-m& (SCFDMA, 1 RB m;suu. X | 5% 882 | 217 | 782 | 1315 7%
| AAE | QPSK, WA Subframe=2.34,7,8.9)
Y | 488 655 201 115.4
Z | 585 696 | 228 1 ==
“10474- | LTE-TDD (SCFDMA, 1RB, 15MHz, 16- | X | 603 02 | 224 | 832 | 1297 1%
AAE | QAM, UL Subkrame=2.34759)
Y 555 678 216 147.9
zZ | so02 70.7 | 235 1416
mn- LTE-TDD (BC-FDMA, 1 ﬁ; 20MHz, 18- | X | 802 [X] 223 | 832 | 1301 0T% |
QAM, UL Sublramn=2.34,7 8 8)
Y | 558 678 217 148.4
Z| 5% 705 | 238 B 1418
Wmﬁ LTE-TDD - TaWHz, | x| 586 78 | 213 | 7.74 | 1348 % |
Y| s21 | eso | 201 121.3
Z | 581 676 | 215 111
10460~ | Tﬁm TAMz, | X | 654 092 | 222 | 818 | 1408 HI% |
AMA 16-QAM, UL Sublrame=2,3.4.7 8.9)
Y| 570 865 | 206 120.5
——— Z | 613 680 | 222 s
10482- | LYE-TDD (SC-FOMA S0%RB.3MHz. | X | 628 67.8 213 | 77 | w6 7%
[ AAB | OPSK, UL Subframe=2347839)
Y| 55 653 198 1265
Z | 590 675 | 213 17.2
10483- | LTE-TDD (SCFDMA, 50% RB, 3MHz. | X | 687 675 | 212 | 838 | 1099 HT%
| AAB 16-0AM. UL Subframe=234789)
Y! 64 666 | 207 129.7
1z ©=s 688 | 222 120.2
lo:Ees Lm-'ro&(sc-m % gs.s Wz, | X | 626 677 | 212 | 759 | 1491 7%
| QPSK, UL Sublrame=2.34.7.8.9)
Y | 55¢ 653 | 198 128.9
R ee— 52 T 674 | 213 1183
10486- | LTE-TDD (SCFDMA, 50% RB,5 Wiz, | X | 7.00 673 | 212 | 838 | 1129 $19%
AAE 16-0AM, UL Subframe=2.34.788)
Y | 856 664 | 206 1331
Z | 700 &85 | 20 1238
104B6- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 627 83 | 203 | 770 | 1131 7% |
AAE uL 47
Y | 590 654 | 199 1335
Z| 628 | 673 | 212 1234
W}u :te-'roo l(:om 50% R87 0MHz, | X | 728 673 | 214 | 831 | 1187 0%
[ AAE | 16-QAM, UL Subframo=2.34,7 8.9)
Y| 682 | €82 | 205 139.4
1zl 1 82 | 218 130.2
70401 | LTE-TOD (SC-FDMA, 50% RB, 15MHz, | X | 686 67 | 2058 | 7.4 | 1174 T %
| AAE | QPSK, UL Sublrame=2,3,4,7 8.6)
Y| 623 | es7 | 200 138.2
Z | oer 678 | 214 128.6
10402+ Lm WMz, | X | 774 67.0 213 | 641 | 1244 22% |
| 10-QAM, UL Sublrame=2.34.7.8.9)
Y | 725 865 | 207 1446
LZ] 728 885 | 220 136.0
A%:u- Lﬁm X| 665 | 668 | 208 | 174 | 1170 | =1T% |
OPSK, UL Sublrame=2.34.7.8.9)
Y| 6w 856 | 200 157.3
|z | oe7 679 | 215 128.3
10495. | LTE-TDD . | X | 768 674 | 212 | 837 | 1242 22% |
AAF _16-QAM, UL Sublrame=2.3,4.7.6.9)
Y 716 682 205 144.7
z| 788 684 | 220 136.0
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mw- LTE-TDD (SCFDMA. 100% RB, 14 x| 618 870 212 | 767 | 1455 7%
U 7,
Y | 545 65.5 19.9 125.6
z| ss82 676 | 213 116.2
10498- | LTE-TOD (SC-FDMA, 100% RB. 14 x| 118 683 | 222 | 840 | 1494 0%
AAA MHz, 16-QGAM, UL
Y| 632 | sar | 207 126.7
Z| 67 088 | 222 18,6
“10500- | LTE-TDD (SC-FOMA, 100% R, SWVHz. | X | 608 062 | 203 | 767 | 110.8 NI% |
[ AAB | OPSK, UL Subframe=234.7 89)
Y| 570 65.3 10.8 1302
Z| 600 673 | 212 1207
T0501- | LTE-TDO (GC-FOMA. 100% R, SMHE | X | 748 | 674 | 212 | BA4 | 1162 | =9% |
LAAB | 16-0AM, UL Subframe2.34.78.9)
Y| 674 665 207 1248
Z | 7.0 s8s | 220 1265
10803 TE- 1 X | 630 63 204 | 792 [EN] .7 %
| AAE | OPSK, UL Subframe=2.3.4,7,8.9)
Y 5.80 653 198 1332
o Z | 62 674 | 213 1241
xoeoc. c'.m-mo L(:cm 100% t?. SMiz, | x | 127 72 | 211 | 831 | 11848 9%
| AAE | 16-QAM, UL Subframe=2.3.4.78.9)
Y | 683 863 | 208 139.5
Z | 127 882 | 219 129.9
10506~ LTE-TDD (SC-FDMA, 100% RB. 10 x 653 687 205 1.74 116.8 =1.7%
| AAE | MHz, OPSK, UL Sublrame=2.34.7.8.9)
Y | 647 656 199 1375
S E—— z| 688 679 | 215 128.5
70507- | LTE-TDD (SC-FDMA, 100% RB, 10 x| 768 675 | 212 | 836 | 1242 19%
AAE MHz, 16-QAM, UL
Sublrame=2,34.7.8.9)
Y 7.18 654 206 1451
- z| 788 684 | 220 1361 =
/‘&ssw LTE-TDD (scim 700% R8, 15 x| 726 673 | 208 | 788 | 1224 +19%
— Y| 6713 | 661 | 203 1427
z| 730 834 | 218 1345
10610- | LTE-TDD (SC-FOMA, 100% R8. 15 X | a9 878 | 215 | 849 | 1300 | 22% |
AAE MHz, 16-QAM, UL
Subframe=234.7 8.9)
Y| 733 655 | 200 (KKK
Z| 817 688 | 222 43|
xs;z- LTE-TDD (SC-FOMA, m X | 698 673 | 208 | 774 | 1204 | #19% |
Y | 644 6590 | 201 1.6
2| 701 | esa | 218 X
10518. | LTE-TDD (SC-FDMA, 100% RS, 20 X | eos 677 | 214 | BAZ | 1206 %2% |
ANF MHz, 16-QANM. UL
Y | a7 60 ¢ 40,7
=== z2| 803 686 | 221 142.1
wo. IEEE B02.17b WiFi 2.4 GMz (D588, 2 | X | 248 oY) W | 188 | 1272 HE%
Mbos, 98pc duty cycle)
Yy 23 854 168 ‘g"
.. 2| 33 733 | 213 1389
wv- TEEE 802,110 WiFi 2.4 GHz (DS6S, 1 X | 212 863 173 | 199 | 1240 07%
Mbps, 90pc duty cycle) "
Y | 248 656 | 171 108.9
Z | 356 740 | 218 137.0
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70572- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X | 265 859 70 | 189 | 123.7 05 %
AAA Mbps. 90pc duty cydle)
Yy | 237 65.1 16.9 149.6
Z | 337 731 213 136.5
2&7& EEE ao:.1 10 WiFl 2.4 GHz (DSSS- X | 9ee 877 | 210 | 858 | 118.3 25%
Y| 95 68.0 242 140.9
Z| ore | ess | 218 129.6
10591- BO2.11n (HT Moxed, 20Miiz, x| 984 €79 | 212 | 863 | 1184 25% |
| AAB | MCSO0, 90pc duty cycla)
Y | 068 68.0 212 1427
Z | 893 688 | 219 A
"30899. | IEEE BOZ 110 (HT Mixod, S0MHz. "X | 1043 | 684 | 214 | 870 | 124.7 27 % |
| AAB | MCS0, §0pe duty cycle)
Y | 1024 644 214 150.0
Z | v054 | 93 | 221 1388

¥ Uncertainty s dotormined uming the max. deviatios fom nesr responte apolying rectanguisr Sstributon and & axprossad Sor tha squar of the
MNedd valus,
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Accredited Ly the Swiss Accraditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificatos

e Crongy s e e

Accreditation No.: SCS 0108

e o v

Client Jrola Solutions M Certificato No: EX3-7511_Oct19
CALIBRATION CERTIFICATE il
Otject EX3DV4 - SN:7511

Cafibraion procedure(s) QA CAL-01.v9, QA CAL-12.49, QA CAL-14.v5, QA CAL-23.v5,

ThbcalmﬁonmWMlmﬂwaM.Mmﬁumwﬁhmwdmms(su.
1memmmmwummmmmuwmwnonwam:gmwmpanaﬂvec-ﬁﬁean

Mwmmmnmwmmmhmmfsﬂq:mmmmm:37‘Camrunlay <70%.

Calbration Equipment used (M&TE crtcal for calitration)

This calbration cartficate shall not be reprod

Primary Standarcs ID Cal Date (Cenficate No ) Scheduled Calbration

Powes meter NRP SN: 104778 03-Axr-19 (No. 217-02892/02693) Ape-20

Powsr sensor NRP-281 SN: 103244 03-Aar-19 (No. 217-02852) Apr-20

Fower senser NRP-201 SN: 103245 03-Aor-18 (No. 217-02893) har20

Referencs 20 B Attenuator | SN- 85277 (200 04-Aa19 (No. 217-02854) Aar-20

DAE4 SN 660 07-Ort-19 (No. DAES-880_Oct19) Cet-20

Referance Probe ESIDV2 SN: 3013 31-Dac-18 (No. E53-3013_Dac18) Dac-19

Secondary Standards D Chedk Date {in house) Schedulod Chack

Power meter E44166 SN: 841293874 05-Apr-18 (in house check Jun-18) In housa check: Jun-20

Power sensor EA412A SN: MY41488087 D8-Apr-16 (in house check Jun-18} In house chack: Jun-20

Power sensor E4412A SN: 000110210 06-Age-16 (in house check Jun-18) I house check: Jun-20

RF generstor HP 6848C SN: US3642001700 D4-Aig-98 (in houso check Jun-18) In house check: Jun-20

Nebwik Analyzor ES358A SN: US41080477 31-Mer-14 (in house check Oct-18) In house check: Oct-10
Name Function Signature

Caiirated by. Jaton Kastrats Laboratory Tochrician O‘? Ld/

Approved by: Katja Pokovic

Issued: October 24, 2019

d excapt in full without weitten anpeoves of the laboratory.
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Calibration Laboratory of

r §  Schwelzerischer Kalibrierdienst
Schmid & Partner C  Service sulsso détaionnage
Engineering AG s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand Swiss Calibration Service

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

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx,y,

pce diode compression point

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

A B C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization § 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 5 =0 Is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2018

¢} IEC 62209-2, "Procadure 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 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:
NORMYy.,y,z: Assessed for E-field pofarization 8 = 0 (f < 900 MHz in TEM-cedl; f > 1800 MHz: R22 waveguide).
NORMzx,y,z are only Intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

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

o Axyz Bxyz Cxyz Dx,y,z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. Themmetet'sdomtdependonﬁ'equomym
media. VR i5 the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Beundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

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

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

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

Certificate No: EX3-7511_Oct19 Page 20l 13
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Basic Calibration Parameters
Sonsor X Sensor Y Sensor Z Une (k=2)
Norm {\V/(Vim})" 0.46 0.37 0.44 +10.1 %
DCP {mV)*® 99,0 96.6 99.9
Calibration Results for Modulation Response
uID Communication System Name A B c D VR Max Unc"
de dBVuv dB mv dev. (k=2)
0 cw X 0.0 0.0 1.0 0.00 1184 238% | £47%
Y 0.0 0.0 1.0 133.1
Z 0.0 0.0 1.0 117.4
Note: For details on UID parameters see Appendix

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

multipl

probability of approximately 95%.

A The uncertainties of Norm X.Y,Z do not affect the E*field uncertainty inside TSL (see Pages 5 and 6).

¥ Numerical Inearizasion p eter. inty not req

;ﬁmmzmmumxwmmuwmmw“*‘ and & exp d far the =q of the
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Other Probe Parameters
Sensor Arrangement Triangutar
Connector Angle (1) 08
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Head Tissue Simulating Media

_f(MHz) € me' co?;gn% ConvF X | ConvF Y | ConvFZ | Alpha® o(::.)" (l:-';)
150 52.3 0.76 12.15 12.15 1215 | 0.00 100 | £133%
300 453 0.87 1087 | 1087 10.87 | 0.08 120 | £133%
450 435 0.87 10.30 10.30 10.30 | 0.10 130 | £133%
750 419 0.89 9.57 9.57 9.57 046 | 080 | $120%
835 415 0.80 9.28 9.28 9.28 0.33 1.01 £120%
900 415 0.97 9.08 9.06 9.06 049 | o081 +12.0%
14560 40.5 1.20 8.17 8.17 8.17 010 | 080 | $120%
1810 40.0 1.40 7.94 7.94 7.94 028 | 080 | £120%
1900 40.0 1.40 7.69 7.69 7.89 034 | 080 | £120%
2100 39.8 1.49 7.73 7.73 7.73 033 | 080 | £120%
2300 395 1.67 7.35 7.35 7.35 036 | 090 | £120%
2450 39.2 1.80 7.06 7.06 7.06 033 | 080 | £120%

| 2600 39.0 1.96 6.81 6.81 6.81 039 | 090 | +120%
3500 37.9 2.91 6.66 6.66 6.66 0.35 130 | £131%
3700 ar.7 312 6.56 6.56 6.56 0.35 130 | +1314%

‘Fremmcyvi&ylmmouﬁzd:1wM&WWMDASY%(“m(mPagoZ).obon-medszOMH:.‘lho
uncertainty is the RSS of the Corv® uncertainty at calibration frequancy and the y for the indicated frequency band. Frequancy validity
below 300 MHz is 2 10, 28, 40, 50 and 70 MHz for Conv assessments a 30, 64, 128, 150 and 220 MHz respectively. Valloy of Comd assessod at
6 MHz is 4.9 MMz, and ConvF assessed st 13 MHz is 9-10 MHz. Above 5§ GHz frequency validity can be extended to = 110 MHz,
"Al!mqmncieuoebuaGtthovuidtydﬁs:uowm(cmda)mbemm:10'/.“’::;&1 ponsation § I3 & apphed to
measured SAR vakes. Al frequencies above 3 GHz, the validity of tisswe parameters (& and o) is restricied to £ 5%. The uncertainty is the RSS of
the ConviF uncerainty for indicated target tissue parameters
o are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
ahways less than £ 1% for frequencies below 3 GHz and below + 2% for irequencies between 3.8 GHz at any distance larger than half the prabe tip
diamater from the boundary,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Conductivity Depth Unc

_f(MH2)¢ | Permittivity” (8fm)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 .72 | 11.72 1172 | 0.00 1.00 | +133%
300 58.2 0.92 1112 | 1192 1142 | 0.04 120 | +133%
450 56.7 0.94 10.59 | 10.58 1059 | 008 | 130 | £133%
750 55.5 0.96 9.52 9.52 9.52 049 | 080 | £120%
835 55.2 0.97 9.28 9.26 9.26 040 | 080 | +120%
900 55.0 1.05 9.14 9.14 9.14 042 | 084 | 2120%
1450 54.0 1.30 7.97 7.97 7.97 030 | 080 | £120%
1810 53.3 1.52 7.64 7.64 7.64 034 | 080 | +120%
1900 53.3 1.52 7.37 7.37 7.37 044 | 080 | +120%
2100 532 1.62 7.46 7.46 7.46 0.31 086 | +120%
| 2300 529 1.81 721 | 7.2 7.21 035 | 090 | +12.0%
2450 52.7 195 6.97 6.97 6.97 036 | 090 | +120%
2600 52.5 2.16 .88 6.88 6.88 032 | 090 | £120%
3500 51.3 3.31 8.1 6.11 6.11 0.40 135 | #13.1%
3700 51.0 3.55 6.02 6.02 8.02 0.40 135 | £131%

° Fraquency validity above 300 MHz of + 100 MHz cely applies for DASY v4.4 anc higher (see Page 2), ese & is restrictad 10 2 50 MHz. The
uncerainty is the RSS of the ConviF uncertainty i calivration froquancy and the uncentainty for ihe indcated frequency band. Fraquency validity
balow 200 MHz Is + 10, 25, 40, 50 and 70 MHZ for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Validity of Coavi assessed at
6 Mz I5 4-9 MHz. and ConvF assessed at 13 Mz is 819 MMz Above & GHz frequency validly can be extended 1o + 110 MHz.

" At frequencies below 3 GHz. the validity of tssue parameters (c and o) can bo roiaxed £ + 10% If liguid compensation formula is applied to
measured SAR values. Al freguencies above 3 GHz, the validity of tissue parameders (c and o) & restricled 10 + 5%, The uncartsinty is the RSS of
the CoenviF urcertainty for incicated target tissue parameters.

“ AlphaiDepth sre determined during callbration. SPEAG warrants that the remaining daviation due 10 the boundary effect after campensation s
unyslamh-u1'5formmammmsuulmmmucmuwamwwmwmmup
diarneter from the boundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Dynamic Range f(SAR}.q4)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Certificate No: EX3-7511_0Oc119 Page 9of 13

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 53 of 76



FCC ID: AZ489FT4961 / 109U-89FT4961 Report ID: P21302-EME-00004

EX3DV4~ SN.7511 October 24, 2019

Conversion Factor Assessment

f= 835 MHz. WGLS RS (H_comf) f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Appendix: Modulation Calibration Parameters

uio Communication System Name A B c D VR Max Une'
dB dBVv dB mV dev, (k=2)
] CW X 0.0 0.0 1.0 000 | 1184 | +38% | 4.7 %
Y 0.0 0.0 1.0 1331
== Z 0.0 0.0 1.0 174
10100- | LTE-FDD (SC-FDMA, 100% RB, | X 643 67.6 198 | 567 | 1418 | +1.4% | 4.7 % |
CAE 20 MHz, QPSK)
Y 6.81 70.2 221 1128
z 6.38 67.4 19.7 1400
10108- | LTE-FDD {SC-FDMA, 100% RB, | X | 629 67.3 198 | 580 | 1385 | 222% | 247 % |
CAG 10 MHz, QPSK)
Y 7.56 73.7 245 1101
I 7 8.28 67.3 19.8 136.5
10110- | LTEFDO (SC-FDMA, 100% RB, 5 | X 597 67.0 198 | 575 | 1344 | £25% | +4.7 %
CAG MHz, QPSK)
Y 6.87 726 242 149.0
z 5.93 66.8 19.6 1322
10154- | LTE-FDD (SC-FDMA, 50% RB, 10 | X 507 67.0 198 | 575 | 1343 | £25% | t47 %
CAG MHz, QPSK)
Y 6.5 73.0 245 148.0
Z 595 66.9 19.6 132.6
10156- | LTE-FDD (SC-FDMA, 50% RB, 5 | X 577 67.1 198 | 679 | 1299 | 225% | 47 %
CAG MHz, QPSK)
Y 6.92 74.0 252 1448
pa 5.72 66.8 10.7 128.0
10160- | LTE-FDD (SC-FDMA, 50% RB, 15 | X 6.41 675 200 | 582 | 1402 | 225% | +4.7 % |
CAE MHz, QPSK)
Y 8.27 76.0 258 M2
F 6.37 674 19.9 137.5
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 X 481 67.0 20.0 573 | 1165 | 227% | 247 %
CAE Miiz, QPSK)
Y 7.29 81.0 20.2 1293
Z 477 66.7 19.8 114.7
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 X 480 86.0 200 | 572 | 1161 | $25% | 247 %
CAG MHz, QPSK)
Y 6.87 79.0 28.1 128.3
e z 4.80 66.9 19.3 114.1
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 X 482 67.1 20.1 573 | 1155 | 225% | 4.7 %
cAl MHz, QPSK)
Y 6.68 78.1 276 1294
Z 4.78 66.8 19.9 1138
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 X 2.88 674 203 | 572 | 1163 | 225% | z4.7 %
CAE MHz, QPSK)
Y 8.81 78.7 279 129.1
z 4.80 66.8 19.9 141
10297- | LTE-FDD (SC-FOMA, 50% RB, 20 | X | 6.37 67.7 202 | S5B1 | 1382 | 225% | 247 %
AAD MHz, QPSK)
Y 7.95 75.1 254 110.4
z 6.32 67.5 20.0 136.2
10311- | LTE-FDD (SC-FOMA, 100% RB, | X 6.90 68.1 204 606 | 1441 | $25% | =47 %
AAD 15 MHz, QPSK)
Y 8.57 75.8 25.7 1138
z 6,90 68.0 20.4 140.7
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10495 IEEE 802.11b WiFi 2.4 GHz X 327 715 200 154 1305 +30% | +47%
AAA DSSS, 1 cycde)

Y 744 100.0 361 146.5
_ 2| 330 717 | 2041 128.2
10435- LTE-TDD (SC-FDMA. 1 RSB, 20 X 567 700 232 7.82 1340 | 222% | 247 %
AAF MHz, QPSK, UL
Sublrame=2.3,4,7,8.9)
Y 6.40 76.6 28.9 1423
P 2| 568 69.8 230 1322
10467- | LTE-TDD (SC-FDMA, 1 RB, 5 X 567 70.0 232 | 782 | 1337 | x14% | x47%
AAF MHz, QPSK, UL
Subframe=23 4,7 8 9)
Y 581 726 26.0 1426
U — _— 2| 565 697 | 229 1317
& FDI 1RB, 10 E
b g (SO-UL MA, X 564 60.8 230 7.82 1335 | 214% | +t47%
Subframe=2,3,4,7.89)
Y 573 718 254 142.7
Z 569 69.9 230 131.9
10473- LTE-TDD (SC-FDMA, 1 RB, 15 X 5.67 70.1 232 7.82 1835 | #12% | 247 %
AAE MHz, QPSK, UL
Subframe=2,3,4.7,8.9)
X 5.65 714 25.1 142.7
r4 5.67 60.8 23.0 1315
10485 LTE-TDO (SC-FDMA, 50% RB, § X 6.02 678 216 7.59 1104 | 212% | +47%
AAF MHz, QPSK, UL
Subframe=234.7.89)
Y 6.00 89.0 232 1211
i o Z 6.30 63.9 21 1497
- | LTE- SC-FD 'RB, 1 . K % |
s MHz.QPS(K.UL MA, 50% RB, 10 | X 6.35 6786 215 7.70 1149 2% | 247 %
Subframe=2.34.7,8.9)
Y 6.26 68.5 229 124.7
s TETo6T SRR i Z 6.37 67.6 214 1133
e ik QPSKW, = 3 5 X 6.74 B8.0 21.8 774 M93 | 212% | 247%
Subframe=2,3.4.7 8.9)
Y 6.58 68.6 229 129.0
ey T Z 6.73 67.8 215 117.8
-TDD ~FD P 5
o S st.(icm MA,50% RB, 20 | X | 675 881 | 217 | 774 | 1191 | ¥12% | 247 %
Subframe=2,34.7.8,9)
Y 6.56 68.6 23.0 1288
Z 68.74 B57.9 216 176
10603~ LTE-TDD (SC-FDMA, 100% R8, 5 : %
ARE Mz, OP S(K, 4 X 8.37 67.7 215 7.72 1148 1.4 247 %
Subframe=2,34.789)
Y 6.34 68.9 232 1248
e TS Z 6,36 87 .4 213 113.4
D FDMA, 100% RB, s
ARF S0 Rt 0(l§scl-< i X 6.72 68.0 27 7.74 1189 | 214% | £47%
Subframe=2,3,4,7 8.9)
Y 6.56 68.6 23.0 128.6
s o - F4 8.73 67.9 21.6 178
- SC-F 1 RB,
by -y O(Ps K'Dultu X 7.35 68.6 220 .99 1240 | 214% | 247%
Subframe=2,3.4,7,8.9)
Y 7.06 68.7 230 1336
4 7.37 68.5 220 1229
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10512- LTE-TDD {SC-FDMA, 100% RB, X 7.09 688 219 774 1229 | £14% | 247%
AAF 20 MHz, QPSK, UL
Subframe=2,3.4,7.8.9)

8.83 69.0 230 131.8
7.10 68.5 218 1213
342 719 204 1.99 1271 | 1,

|

o
#

10571- IEEE 802.11b WiFi 2.4 GHz 247 %

ABA (DSSS, 1 Mbps, 90pc duty cycle)

9.13 99.3 338 140.7
3.61 729 21.0 124.4

Ni<] XIN|<

£ Uncartainty i detarmined using the max. deviation from linear response spplying rectangular distrbution and is expressed for the square of the
fieid value.
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.\“1"':,,

Calibration Laboratory of

S, S Schweizerischer Kafibrierdionst
Schmid & Partner ‘ 3 G Service suisse déalonnage
Engineering AG T Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand »m S  Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

ummummuummm

Client tions MY I Certificato No: D450V3-1054_Mar19
ICALIBRATION CERTlFIGATE
Calibration procedure(s) QA CAL-15v9
Calibration Pmmforsm dehﬁon ‘Sources below 700 MHz
Calbration dato March 11,2019

Caliteation Equipment usad (MBTE citical for calibrasion)

mmmmmmummmmmmmmdm(sﬁ.
The measurements and the uncortaintios with confidence prababéity are given on the following pages and are part of the cerfificate.

All caiibestions have been conducted in the closed laboratary taclity: environment temperature (22 = 3)°C and humidity < 70%,

This calibvation certificate shall not bu reproduced oxcopt in full without wiitien approval of the laboratory.

Pricnary Standards D¢ Cal Dato (Certificate No.) Scheduled Calibration

Power moter NRP SN 104778 04-Ape-18 (No. 217-02672/02673) Apr-19

Power sensor NRP-291 SN: 103244 04-Apr-18 (No. 217-02672) Ape-19

Power sensor NAP-291 SN: 103245 04-Apr-18 (No. 217-02673) Ape-18

Referance 20 dB Attenuator SN: 5277 (201) 04-Apr-18 (No. 217-02682) Ape-18

Type-N mismatch combination SN: 5047.2/06327  04-Apr-18 (No. 217-02683) Apr-19

Refarence Probe EX30V4 SN: 3877 31-Dec-18 (No. EX3-3877_Dec18) Dec-19

DAE4 SN: 654 05-Jul-18 (No. DAES-854_Jul18) Juk19

Secondary Standards D" Chack Date (In house) Schedulad Check

Power meter E44188 SN: GB41203874 06-Apr-16 (In house check Jun-18) In house check: Jun-20

Power sensor E4412A SN: MY41498087 06-Apr-18 {in house check Jun-18) In house check: Jun-20

Power sensor E4412A SN 000110210 06-Apr-16 (in house check Jun-18) in house check: Jun-20

AF generator HP BE48C SN: US3642001700  04-Aug-82 (In house check Jun-18) In house check: Jun-20

Notwork Analyzer Agilent EBIS8A | SN: LIS41080477 31-Mar-14 (in house chack Oct-18) In house check: Oct-18
Name Function

Calibrated by: Claudio Leublar Laboratory Tachnician

Approved by: Katis Polovic Technical Manager

P

issued: March 11, 2019

Certificate No: D450V3-1054_Mar19
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Calibration Laboratory of ‘s‘@"‘z s— Schwelzorischer Kalibrierdienst
Schmid & Partner % “ g Service suisse d'étalonnage
Engineering AG 2 & Servizio svizzero di tarnturs
Zmﬂlnguwuc?ga. 8004 Zurich, Switzertand YW oY/ S swiss Calibeation Service
Accredited by the Swiss Accroditation Senvcs (SAS) Accreditation Na.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "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 GHz2)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

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

Certificate No: D450V3-1054_Mar19 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapotation
Phantom ELM Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 435 0.87 mha/m
Measured Head TSL parameters (220+02)°C 441+6% 0.87 mho/m =6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.14 W/kg
SAR for nominal Head TSL parameters normalized to 1W 4.57 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 0.763 Wikg
SAR for nominal Head TSL parameters normalized to 1W 3.06 W/kg = 17.6 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 56.7 0.94 mho/m

Measured Body TSL parameters (220+0.2)°C 55.7+6% 0.93 mho/m +6 %

Body TSL temperature change during test <05°C e .
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 1.13 Wikg

SAR for nominal Body TSL parameters normalized to 1W 4.54 Wikg = 18.1 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 250 mW input power 0.762 Wikg

SAR for nominal Body TSL parameters normalized to 1W 3.06 Wikg = 17.6 % (k=2)
Certificate No: D450V3-1054_Mar19 Page 30of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 6020Q-04iQ
Retumn Loss -20.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 57.7Q-36Q
Return Loss -22.1d8

General Antenna Parameters and Design

| Etectrical Delay (ane direction) [ 1.346 s Hi

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

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

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

feadpoint may be damaged.

Additional EUT Data

| Manutactured by | SPEAG |
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DASYS5 Validation Report for Head TSL

Date: 11.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1054

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

Medium parameters used: f= 450 MHz; o = 0.87 S/m; g, =44.1; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 31.12.2018
e Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 05.07.2018
« Phantom: ELI v4.0; Type: QDOVAQO1BB; Serial: TP:1003
o« DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 38.90 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.763 W/kg

Maximum value of SAR (measured) = 1.53 W/kg

0dB = 1.53 W/kg = 1.85 dBW/kg
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Impedance Measurement Plot for Head TSL

il

View Charnel Swaep Cajtwation Irace Scole Marker System Window Heb

450 000000 MHz 60198 (3

831.00 pF -425 80 mQ
¢50 000000 MHz 982619 mU
\ -2 1686 *

ChiAvg= 20
Chl: Staet 2350 000 MHz e

450.000000 MHz
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DASYS Validation Report for Body TSL

Date: 11.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V 3 - SN:1054

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

Medium parameters used: f = 450 MHz; o = 0.93 S/m; & = 55.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
¢ Probe: EX3DV4 - SN3877; ConvF(10.7, 10.7, 10.7) @ 450 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn654; Calibrated: 05.07.2018
« Phantom: ELI v4.0; Type: QDOVA001BB; Serial: TP:1003
« DASY52 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=5mm, dz=5mm

Reference Value = 41.61 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.73 W/kg

SAR(1 g) = 1.13 W/kg; SAR(10 g) = 0.762 W/kg

Maximum value of SAR (measured) = 1.51 W/kg

0dB = 1.51 W/kg = 1.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

M,
N 7’2,

. L Schweizerischer Kalibrierdionst
Schmid & Partner % S Service Mm:"hlcv:nm
Engineering AG T c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NG S swiss Calibration Service

N0
orlonto™

Accredited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

ciet  Motorola Solutions MY

Accreditstion No.: SCS 0108

Certificate No: D450V3-1053 Oct18

[CALIBRATION CERTIFICATE
Object D450V3 - SN:1053
Calibration procedure(s) QA CAL-15.v8

Calibration procedure for dipole validation kits below 700 MHz

Calibration date: October 19, 2018

Calibration Equipment used (M&TE critical for callbration)

mmmmnmwmm standards, which roalize the physical units of measurements (81),
MWmnmmMMmMmmmMmmmdmmm

MMOQMMMMnNMMWMW(&zWNM<M.

Primary Standards 10 v Cal Date (Certificate No.) Scheduled Callbration

Power meter NRP SN 104778 04-Apr-18 (No. 217-02672/02673) Apr-19

Power sonsor NRP-291 SN: 108244 04-Apr-18 (No. 217-02672) Apr-19

Power sensor NRP-Z91 SN 108245 04-Apr-18 (No. 217-02673) Apr-19

Aeforence 20 dB Attenuator SN. 6277 (20x) 04-Apr-18 (No. 217-02682) Apr-19

Type-N mismatch combination SN: 5047 2 / 06327 04-Apr-18 (No, 217-02683) Apr-19

Reference Probe EX30V4 SN 23877 30-Dec-17 (No. EX3-3877_Dec17) Dec-18

DAE4 SN:65¢ 05-Jui-18 (No. DAE4-85¢_Jul18) Jul-19

Secondary Standards 1D # Check Date (In house) Schegulod Check

Power meter E44188 SN: GB41293874 12-Jun-18 (No, 217-02285/02284) In house check: Jun-20

Power sensor E4412A SN MY41498087 12-Jun-18 (No, 217-02285) In house check: Jun-20

Power sensor E4412A SN; 000110210 12-Jun-18 (No, 217-02284) In house check: Jun-20

AF generator HP 8848C SN: US3642U01700  04-Aug-99 (In house check Jun-18) In house check: Jun-20

Network Analyzer Agitent EB358A | SN: US41080477 31-Mar-14 (In house chack Oct-18) In house check: Oct-19
Name Function tu

Calitrated by: Claudio Leubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager

AL

issued: October 19, 2018

This calibration certificate shall not ba reproduced except in full without wrilten approval of the laboratory.
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Calibration Laboratory of

. S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 62209-2, "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)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.2
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 43,5 0.87 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41+:6% 0.87 mho/m =6 %
Head TSL temperature change during test <05°C e ——
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.14 W/kg
SAR for nominal Head TSL parameters normalized to 1W 4.57 Wikg + 18.1 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 0.762 W/kg
SAR for norinal Head TSL parameters normalized to 1W 3.05 W/kg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.7 0.94 mho/m
Measured Body TSL parameters (22.0=0.2)°C 55.5+8 % 0.92 mho/m +6 %
Body TSL temperature change during test <0.5°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.12 Wikg
SAR for nominal Body TSL parameters nommalized to 1TW 4.53 W/kg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.763 W/kg
SAR for nominal Body TSL parameters normalized to 1W 3.05 W/kg = 17.6 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 576Q-44jQ
Return Loss -21.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 551 Q-70jQ
Retum Loss -21.7dB

General Antenna Parameters and Design

I Electrical Delay {one direction) ] 1.351 ns I

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

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 16, 2005
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DASYS5 Validation Report for Head TSL

Date: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN:1053

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

Medium parameters used: f = 450 MHz; o = 0.87 S/m; & = 44.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 30.12.2017
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn654; Calibrated: 05.07.2018
» Phantom: ELI v4.0; Type: QDOVAOQ01BB; Serial: TP:1003
 DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

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

Reference Value = 38.89 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.74 W/kg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.762 W/kg

Maximum value of SAR (measured) = 1.52 Wikg

v
2.00
200
-6.00
-6.00
-10.00 ‘
0dB = 1.52 W/kg = 1.82 dBW/kg
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Impedance Measurement Plot for Head TSL

Fle View Channel Sweep Calbration Trace Scale Marker System Window Help
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DASYS5 Validation Report for Body TSL

Date: 19.10.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1053

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

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

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
s Probe: EX3DV4 - SN3877; ConvF(10.8, 10.8, 10.8) @ 450 MHz: Calibrated: 30.12.2017
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn654; Calibrated: 05.07.2018
» Phantom: ELI v4.0; Type: QDOVAO01BB; Serial: TP:1003
* DASY5252.10.2(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=5mm, dz=Smm

Reference Value = 41.78 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 1.12 W/kg: SAR(10 g) = 0.753 W/kg

Maximum value of SAR (measured) = 1.50 W/kg

-10.00

0 dB = 1.50 W/kg = 1.76 dBW/kg
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Impedance Measurement Plot for Body TSL

Ble View Channel Sweep Calbration Jrace Scale Marker System Window Help

450.000000 MHz 55116 0
S0178pF -704850
50 000000 WiHz 82 670 miU
-50.180 °

ChiAva= 20
Ch1: Start 250,000 MHz ~ —

Stop 650,000 MHz

450.000000 MHz

Chldugw @
Chi: Stant 250.000 MH2  ~— Sop 6%0.000 MHz

Certificate No: D450V3-1053_0Oct18 Page 8 of 8

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 75 of 76



FCC ID: AZ489FT4961 / 109U-89FT4961

Dipole Data

Report ID: P21302-EME-00004

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

Dipole 450-1054 AEEE
Impedance Return Loss
Date Measured real Q | imagjQ dB
04/08/2019 59.46 -4.57 -20.36
04/13/2020 57.08 -6.58 -20.38
Dipole 450-1053 ol
Impedance Return Loss
Date Measured real Q | imagjQ dB
11/08/2018 53.78 -7.39 -21.97
11/10/2019 53.95 -6.72 -22.49
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