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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific

Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number BC250D-G6-4. This device is classified as
Occupational/Controlled.

2.0 FCC SAR Summary

Table 1

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

Equipment Class

1g-SAR 1g-SAR

TNF 406.1- 470MHz 4.09 2.83

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Push to Talk

RF: Radio Frequency

RSM: Remote Speaker Microphone
SAR: Specific Absorption Rate

TNF: Licensed Non-Broadcast Transmitter Held to Face
4FSK: 4 Level Frequency Shift Keying

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

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

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

Referenced Standards and Guidelines

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

IEC62209-1 (2005) Procedure to determine the specific absorption rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

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

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

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

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

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

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

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

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

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

FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

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

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

Table 2

Report ID: P10483-EME-00001

EXPOSURE LIMITS

SAR (W/kg)

(General Population /
Uncontrolled Exposure
Environment)

(Occupational /
Controlled Exposure
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 using analog frequency modulation (FM) signaling incorporating

simplex two-way radio transmission p

rotocol.

This radio contains transmit and receive circuitry for digital two way radio communications.
The modulation scheme used for digital two-way radio communications is 4 Level

Frequency Shift Keying (4FSK).

4FSK is a modulation technique that transmits information by altering the frequency of the
carrier frequency (RF) signal. Data is converted into complex symbols, which alter the RF
signal and transmit the information. When the signal is received, the change in frequency is
converted back into symbols and then into the original data. The system can accommodate
2-voice channels in a standard 12.5 kHz channel as used in two-way radio.

Table 3 below summarizes the technologies, 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
Technology Band (MHz) Transmission Duty Cycle (%) Max Power (W)
LMR 403-470MHz FM *50 5.50

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5cm from the
mouth, and “at the body” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are

connected to the radio.
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7.0 Optional Accessories and Test Criteria

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 “SAR Test Reduction Considerations for Occupational PTT Radios”
FCC KDB 643646 to assess compliance of this device. The following sections identify the
test criteria and details for each accessory category. Refer to Exhibit 7B for antenna
separation distances.

7.1 Antennas

There are optional removable antennas offered for this product. The Table below
lists their descriptions.

Table 4
Antenna No. | Antenna Models Description Sfelected Tested
or test
1 AAM32X001 Whip antenna, 400-470 MHz, %> wave, 2 dBi Yes Yes
2 AAM43X001 Stubby antenna, 450-470 MHz, %2 wave, 2 dBi Yes Yes
1.2 Battery

There is only one battery offered for this product. The Table below lists their
descriptions.

Table 5
Battery No. | Battery Models Description nglf(t:;z? Pl Comments
FNB-V143-LlI ..
1 (AAM29X001) Impres Li-ion 2300mAh, Non UNI. Yes Yes Default battery

7.3 Body worn Accessories,

There is only one body worn offered for this product. The Table below lists their
descriptions.

Table 6
Body worn | Body worn o Selected
No. Models Description for test Tested Comments
1 AAM34X001 Belt Clip 28 Yes Yes

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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7.4 Audio Accessories

There is only one audio offered for this product. The Table below lists their
descriptions. Exhibit 7B illustrates photos of the tested audio accessories.

Table 7
Audio Audio Acc. Selected for
No. Models Description test Tested Comments
1 MH-Z101B Speaker Microphone Yes Yes Default Audio

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 52.8.8.1222 DAE4 (EES?E%?S
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2  Description of Phantom(s)
Table 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;:gg”m _ | Human Model | 2" | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+1, | g00x400x190
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. For Diacetin and similar type simulates, sugar and
HEC ingredients are not needed. The solution is mixed thoroughly, covered,
and allowed to sit overnight prior to use.

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

450MHz
Ingredients Head | Body
Sugar 56.00 | 46.50

Diacetin 0 0

De ionized —

Water 39.10 | 50.53
Salt 3.80 | 1.87
HEC 1.00 | 1.00
Bact. 0.10 | 0.10
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9.0  Additional Test Equipment

Report ID: P10483-EME-00001

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

Table 11
Model Calibration

Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe ES3DV3 3196 05/17/17 05/17/18
Speag DAE DAE4 684 05/12/17 05/12/18

Amplifier 10w1000C 312859 CNR CNR

Power Meter E4419B MY45103725 05/22/17 05/22/19
Vector Signal Generator E4438C MY42081753 04/08/17 04/08/18
Power Sensor E9301B MY50280001 06/23/17 06/23/18
BI-Direction Coupler 3020A 40295 09/04/17 09/04/18
Power Meter E4418B MY45100911 07/14/17 07/14/19
Power Sensor E9301B MY41495594 07/20/17 07/20/18
Temperature & Humidity Logger TM320 06153216 08/11/17 08/11/18
Thermometer HH202A 18812 10/13/17 10/13/18
Temperature Probe JHsg'Cl_SGU' AGIL700245 10/13/17 10/13/18
Dielectric Assessment Kit DAK-3.5 1120 03/16/17 03/16/18
Network Analyzer E5071B MY42403218 08/24/17 08/24/18
Speag Dipole D450V3 1054 10/25/17 10/25/19

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
. . Measured Tissue S
Dates Probe lg:(z;lilr:ltaratlon Pg?\tlae Parameters Validation
s | c, Sensitivity | Linearity [ Isotropy
CwW
05/31/2017 Body 450 3196 0.92 54.6 Pass Pass Pass
06/01/2017 Head 450 0.89 43.3 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.
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Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VSR ES | DITPElts (<o el (Wikg) Measured normalized to 1W Date
(W/kg) (W/kg)
1.25 5.00 1/24/2018*
- 0,
2106 FCCBody | qpeaG Dasovay | 407 /- 10% 125 5.00 1/29/2018
1054 1.22 4.88 1/25/2018*
- 0,
IEEE/IEC Head 4.48 +/- 10% 119 476 1/29/2018

Note: * System performance check cover next testing day (within 24 hours)

10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 14
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MH2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.93 57.2
103 FCC Body (0.89-0.98) (54.3-60.0) 0.92 55.2 1/29/2018
IEEE/ 0.87 44.1
IEC Head (0.83-0.91) (41.9-46.3) 0.85 441 1/20/2018
0.93 57.1
106 FCC Body (0.89-0.98) (54.3-60.0) 0.92 55.1 1/29/2018
IEEE/ 0.87 44.0
IEC Head (0.83-0.91) (41.8-46.2) 0.85 4.0 1/20/2018
0.94 57.0 0.92 54.7 1/25/2018
FCC Bod
422 Y| (089-0.99) (54.1-59.8) 0.94 549 | 1202018
IEEE/ 0.89 41.9
IEC Head (0.85-0.93) (39.8-44.0) 0.88 440 | 1/26/2018
0.94 56.7 0.94 54.2 1/25/2018
FCC Bod
450 Y (0.89-0.99) (53.9-59.5) 0.96 54.4 1/29/2018
IEEE/ 0.87 435 0.90 43.3 1/26/2018
IEC Head (0.83-0.91) (41.3-45.7) 0.89 43.2 1/29/2018
0.94 56.6
FCC Body (0.89-0.99) (53.8-59.5) 0.96 53.8 1/25/2018
470 EEE/ 0.67 43.4 0.91 428 | 1/26/2018
IEC Head (0.83-0.91) (41.2-45.6) 0.91 42.7 1/29/2018
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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: 20.9-22.8°C
Ambient Temperature 18-25°C Avg. 21.7 °C
Range: 20.1-21.5°C
Tissue Temperature NA Avg. 20.5°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 body and face testing.

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21 Page 12 of 50



FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

Table 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+ 1mm Y-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

<2 GHz: <15 mm 3-4GHz: <12 mm

2-3 GHz: <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 area scan spatial resolution: AxArea, AyArea

Maximum zoom scan spatial resolution: AxZoom, AyZoom <2 GHz: <8 mm 3 -4 GHz: <5 mm*

2 -3 GHz: <5 mm* 4 -6 GHz: <4 mm*
Maximum zoom scan spatial | uniform grid: AzZoom(n) 3-4 GHz: <4 mm
resolution, normal to <5mm 4 -5GHz: <3 mm
phantom surface 5-6 GHz: <2 mm

Note: 3 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard
IEEE P1528-2011 for details.

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

12.2 DUT Configuration(s)

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

12,5

12.6

DUT Test Channels

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

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

Where

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

F¢ = Center channel

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 are scaled using the
following formula:

—Drift

Max _Calc =SAR_meas-10 ° .

P_max'
P_int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

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

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21 Page 14 of 50
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13.0 DUT Test Data

13.1 LMR assessments at the Body for 406.1- 470 MHz band
Battery FNB-V143L1 (AAM29X001) was selected as the default battery for
assessments at the Body, only offered one type battery (refer to Exhibit 7B for
battery illustration). The default battery was used during conducted power
measurements for all test channels within FCC allocated frequency range which are
listed in Table 17. The channel with the highest conducted power will be identified
as the default channel per KDB 643646 (SAR Test for PTT Radios).
Table 17
Test Freq (MHz) Power (W)
406.1250 5.28
422.1000 5.48
430.0000 5.47
438.0000 5.27
450.0000 5.38
460.0000 5.44
470.0000 5.45
Assessments at the Body with Body worn AAM34X001
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Refer to Table 17 for highest output power channel.
Table 18
. Meas. | Max
Init | SAR
Carry Cable Test Freq - 1g- Calc.
Al EEGER Accessory Accessory (MHz) va\v/r Ddréﬁ SAR |[1g-SAR RU
W) | (©@B) | wikgy| (wikg)
406.1250
AZ(FAZ)-AB-
422.1000 548 | -0.34 6.88 3.73 180125-01#
430.0000
AAM32X001 (,';,,\IAE/I;/Q]-)‘(‘SI(;;) AAM34X001 MH-Z101B 438.0000
450.0000
460.0000
AZ(FAZ)-AB-
470.0000 547 | -044 | 290 161 180125-024
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Table 18 (Continued)

Report ID: P10483-EME-00001

Init | SAR | Meas- | Max
Carry Cable Test Freq - 1g- Calc.
Antenna Battery Accessory Accessory (MHz) I(va\\;)r I(Ddréf)t SAR |1g-SAR Run
(W/kg) | (W/kg)
450.0000
FNB-V143LlI ) 460.0000
AAM43X001 (AAM29X001) AAM34X001 MH-Z101B ATEAZAE:
470.0000 550 | -047 | 5.23 291 180125-03#
13.2 LMR assessments at the Face for 406.1-470 MHz band
Battery FNB-V143LI (AAM29X001) was selected as the default battery for
assessments at the Face, only offered one type battery (refer to Exhibit 7B for
battery illustration). The default battery was used during conducted power
measurements for all test channels within FCC allocated frequency range which are
listed in Table 17. The channel with the highest conducted power will be identified
as the default channel per KDB 643646 (SAR Test for PTT Radios).
Table 19
. Meas. | Max
Init | SAR
Carry Cable Test Freq - 1g- Calc.
(AL EEGER Accessory Accessory (MHz) ’(DVV\V/; I(Ddréf)t SAR |[1g-SAR RU
(W/kg) | (W/kg)
406.1250
AZ(FAZ)-FACE-
422.1000 5.50 | -0.32 5.26 2.83 180126-01#
3 430.0000
FNB-V143LI
AAM32X001 (AAM29X001) @ front None 438.0000
450.0000
460.0000
470.0000
450.0000
FNB-V143LI 460.0000
AAMA3X001 (AAM29X001) @ front None AZ(FAZ)FACE-
470.0000 545 | -0.50 | 4.03 2.28 180126-02#

13.3  Assessment at outside FCC Part 90

Assessment of outside FCC Part 90 using highest SAR configuration from above.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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Table 20
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
Body
FNB-V143LI
AAM32X001 (AAM29X001) AAM34X001 MH-Z101B 403.0000 | 5.38 | -0.39 9.13 5.11 FIE-AB-180129-03
Face
FNB-V143L1 ] ZR(FAZ)-FACE-
AAM32X001 (AAM29X001) @ front None 403.0000 | 5.38 | -0.48 8.14 4.65 180129-08

13.4 Shortened Scan Assessment

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 only was performed. The results of the shortened cube
scan presented in Appendix D demonstrate that the scaling methodology used to
determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.

Table 21
Init | SAR | Meas. | Max Calc.
Carry Cable |Test Freq| Pwr | Drift | 1g-SAR | 1g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) | (W/kg) (W/kg) Run#
FNB-V143LI
AAM32X001 (AAM29X001) AAM34X001 | MH-Z101B |422.10000 | 5.49 | -0.19 7.81 4.09 FIE-AB-180129-05

14.0 Variability Assessment

Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 4.0 W/kg (Occupational).

The Table below includes test results of the original measurement(s), the repeated
measurement(s), and the ratio (SARnighi/SAR|ow) for the applicable test configuration(s).

Table 22
Adj
Calc.
Carry Cable Test Freg. | 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) | (W/kg) | Ratio Comments
AZ(FAZ)-AB-180125- -,
( )Ol# 3.73 No additional repeated
FNB-V143LI scans is required due to
AAM32X001 (AAM29X001) AAM34X001 | MH-Z101B |422.10000 1.10 the Ratio

FIE-AB-180129-05 4.09 (SAR4igh/SARow) < 1.20
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15.0 Results Summary

Report ID: P10483-EME-00001

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC, US
Frequency band, the highest Operational Maximum Calculated 1-gram average SAR values

found for this filing:

Table 23
Max Calc at Max Calc at
Designator Frequency band Body (W/kg) Face (W/kg)
(MHz)
1g-SAR 1g-SAR
FCC, US 406.1- 470 4,09 2.83

16.0 System Uncertainty

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

Per the guidelines of 1ISO 17025/IEC 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

=] | =
a b c d [e=f(dk) f g cxfle| cxgle k
| Tol. Prob ©f ©f 1lg 109
PP (%) | Dist (tg) | @9 | u u;

Uncertainty Component Seeton Div. (x%) | (%) 7
Measurement System
Probe Calibration E21| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E.2.2| 47 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E.2.2| 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.2.3|] 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E2.4] 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.25| 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.26| 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E27] 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E28| 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions - Noise E.6.1| 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions - Reflections E.6.1] 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mech. Tolerance E.6.2| 04 R 1.73 1 1 0.2 0.2 0
Probe Positioning w.r.t Phantom E6.3| 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int., avg.) E5 | 34 R 1.73 1 1 2.0 2.0 o0
Test sample Related
Test Sample Positioning E4.2] 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41l] 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 0
Liquid Conductivity (target) E.3.2] 5.0 R 1.73 0.64 | 0.43 1.8 1.2 o0
Liquid Conductivity (measurement) E.3.3|] 3.3 N 1.00 0.64 | 0.43 2.1 1.4 o0
Liquid Permittivity (target) E.3.2] 5.0 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) E.3.3|] 1.9 N 1.00 0.6 0.49 1.1 0.9 o0
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 23 23

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.2: Uncertainty Budget for System Validation (dipole & flat phantom) for 450 MHz
h= E

a b c d e = f(d,k) f g cxfle| cxgle k
Tol. | Prob. Ci Ci 1g 109
IEEE1928) (4 o%) | Dist. o) | @9 | u, u;

Uncertainty Component section Div. (£%) (29%) v
Measurement System
Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o
Axial Isotropy E22 | 4.7 R 1.73 1 1 2.7 2.7 o
Spherical Isotropy E22 | 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 o
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 o
Readout Electronics E26 | 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 ©
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 ®
RF Ambient Conditions - Noise E6.1 | 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 ©
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,E42 | 2.0 R 1.73 1 1 1.2 1.2 S
Input Power and SAR Drift Measurement 8,662 | 5.0 R 1.73 1 1 2.9 2.9 o
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) E33 | 33 R 1.73 0.64 | 0.43 1.2 0.8 ®
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty
(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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Calibration Laboratory of S, Schwelzer scher Kalibrierdienst
. et s AN
Schmid & Partner f— [ Service suisse détalonnage
Englnggring AG L e Servizio svizzero di taratura
Faughaussirasse 43, 8004 Zurich, Switzerland f"‘\ Swiss Calibration Sarvica

Accredied by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatonias to the EA
Muitilateral Agresment for the recognition of calibration certificates

Cllant Motorola MY

Accraditation No.: SCS 0108

Gertificats Ho: ES3-3196_May17

[CALIBRATION CERTIFICATE

Qbact

Calbralion procedureds)

Galibration data:

ES30V3 - SN:3196

QA CAL-01.v9, QA CAL-12.v8, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

May 17, 2017

Calibralion Eguipment used {METE critical for calibration)

This cafbration cerificate documents the tracaabl ity to nabional standards, which realze the physical urls of measurements (31}
The measuremants and the unceraintes with confidence prooabilty are given on the following pages and are part of the cerificale.

Al calirations have been conducted in the diosed labanatary faclity; erviranmendt temperature (22 = 3)°C and humidity = 0%,

Primary Slandards le] Cal Dae [Canificabe No.) E_'c_hat!.lle-d Cakbrabon

Pawver melsr MAF SN 104T7R D-Aper-17 (Mo, 217-0252102522) Apr-18

Pawer sensor MEP-291 SN 103244 (4-Apr-17 (Mo, 217-03521) Apr-13

Power sensor MRP-Z91 SN; 103245 04-Apr-1T (Mo, 217-02525) Apr-14

Referanps 20 dB Attenuatar SN: SEATT (20x) O7-Apr-17 (Mo, 217 02528) Apr-18

Referance Probe ESIONV2 SN 3013 M-Dac-18 (Mo, ES3-3013_Decid) Dec-17

DAEA 5M: G560 T-Dec-18 (Mo, DAES-660_DeciB) Dgc-17

Sacondary Standards 1] Check Date {in house) Seheduled Check

Power meter E44186 SN GB41XET D-Apr-18 fin housa chack Jun-16] In housa checke Jun-18

Power senaor E44128, Sh: W4 1408087 D5-Apr-16 (in housa check Jun-16} In house check: Jun-18

Power sensor 44128 SH: 003110210 DE-Apr-16 {in housa check Jun-16) In houss check: Jun-18

RF g tar HP 8646C BN US354210071 700 Chd-Agp-00 fin howeba chack Jun-16) I hoiss check: Jun-18

Netwink Analyzer HP 8T53E SN; LIS 37 190585 18-0et-01 [in house chesk Dai-16] In honese: check; Cot-17

M Functon Signaturg

Calibrated by Jeton Kastral Laboratary Techmicsn q [7“/

Approved by: Katja Pk Technical Manager fﬁ;{_:éf /f;(;f :
Issued: May 18, 2017

This calibration certificate shall not be reprosuced ewcept in full withawt wiitien approval of the Iaboratony.

Certificate Mo: ES3-3196_May17 Fage 1 of 18
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Calibration Laboratory of J"“EET"« §  Schwsizarischer Kalibrierdienst

Schrmid & Partner ﬁ G Service suisse détalonnags
Enginesring AG oS g Servisio svizzero di taratura

Zeughaussirasse 43, 9004 Zurich, Switzerand "»@Iﬁ‘f Swiss Calibration Service

Accreditad by the Swiss Acoredilaion Service |SAS) Acereditation Mo.: SCS 0108

The Swiss Accreditation Service is one of the sigratorios to the EA

Multilateral Agresment for the recognition of calibration centificates

Glossary:

TSL tissue simulating Bguid

MNORM: v,z sensitivily In free space

CanvF sensitivity in TSL / NORMzx y.z

DCF dipda comprassion paint

CF crest factor [1/duty_cyele) of the RF signal

ABCD modulation dependent linearization paramaters

Palarization p « rotation around probe axis

Polarization 3 3 rotation around an axis that is in tha plane naormal to probe axis (al measurement center),

i.e., & =0is normal 1o probe axis
Connectar Angle information used in DASY system to align probe sensor X to the robol coordinate system

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", Juna 2013

b} 1EC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2006

c) IEC 62200-2, "Procedure to determing the Specific Absorption Rate (SAR) for wireless aommunication devices
used in close proximity to the human body (frequancy range of 30 MHz to 6 GHz)", March 2010

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

lllathuds Applied and Interpretation of Parameters:
NORMx, v,z Assessed for E-field polarization & = 0 (f < 300 MHz in TEM-call; f > 1800 MHz: R22 wavegulde}
MNORM, Y.z are anly intermediate values, i.e., the uncertainties of NORM:x.y.z does not affect the E-field
uncertainty inside TEL [see below ConvF).

s NORMTX Y2 = NORM, v,z * frequency_response {see Frequency Response Chart). This linearization is
implemented in DASY4 software versions |ater than 4.2, The uncertainty of the frequency response is included
in tha statad uncertainty of ConwF.

s DCPyxy,z: DOF are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainly required). DCP does not depend on frequency mor media.

s  PAR: PAR is the Peak to Average Ratio thal is not callbrated but determined based on the signal
characterisbcs

s Axyz Buyz Cryz Deyz VAxyz A B C, Dare numerical inearization parameters assessed based on
the datz of power sweep for specilic modulation signal. The parameters do not depend on frequency nor
media, VIR is the maximum calibration ranga expressad in RMS voltage across the diode.,

«  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fiedd {or Temperature Transfer
Standard for f < 800 MHz) and inside wavequide using analytical field distributions based on power
measuraments for { = 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. Thase paramaters are
usad in DASY4 software to improve probe accuracy close o the boundary. The sensitivity in TSL comesponds
to MORMy, ¥,z * Canvf whereby the uncertainty corresponds to that given for Comv. A fraquancy dependent
CormdF is used in DASY version 4.4 and higher which allows axtending the validity from + 50 MHz to = 100
MHz.

*  Spherical isotropy (30D dewiation from isatropy); in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

+  Sensor Offset: The sensor offset corresponds to the offset of virtual measursment center from the probe tip
{on probe axis). No tolerance requirad.

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

Carfificate Mo: ES3-3196_May17 Page 2 af 16
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ES30W3E = 5N 3196 May 17, 2047

Probe ES3DV3

SN:3196

Manufactured: June 16, 2008
Calibrated: May 17, 2017

Calibrated for DASY/EASY Systems

{Mete: non-compatible with DASY2 systaml)

Certilicale Mo, ES3-3186_May 17 Page 3 of 18
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ESS0WE- SM 3106 haay 17, 2047

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Basic Calibration Parameters

| | Sensor X Sensor ¥ , Gensar Z Unc (k=2)
[ Morm viimy " 125 126 1,30 £10.1 %
| DCP (mvi | __ols 100.5 [ 9.8 |
Modulation Calibration Parameters L
uiD Communication System Name a4 | B c D VR Unoo
g8 dBvpv | g8 | my (h=2)
|_U' cw x| oo 00 10 | 000 | 1818 | @5%
v | o0 | oo 10 | 2038
[z ] oo | oo 1.0 | 2048

Mote: For details on LID parameters see Appandix.

The reported uncertainty of measur.'ement is stated as the standard uncertainty of measurement
multipliad by the coverage factor k=2, which for @ normal distribution corresponds to a coverage

probability of approximately 95%.

! T unceranlios of Nom 3,2 do not affect be Efield uncertainly nside TSL (gae Pages 5 and £,

Y Wumearizal linpanization parerneber: ncesnty nof required

L WUnicedtainty i detanmined using the mae deviation from finear reeponse applying rectanguiar distribution and is exprassed for the sgquans of the
fild wihus.

Certificate Mo: ES3-3196_Way17 Page & of 168
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ES3DVI- SMN3196 May 17, 2047

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Calibration Parameter Determined in Head Tissue Simulating Media

i (pHa) © Pinnﬂlmy " cn?&ﬁw ComvFX | CorwFY | ComvFZ | Alpha® m; {‘I::;]
150 52.3 .76 746 TAG T.46 .08 1,25 +13.3%
300 45.3 0.57 .36 7.36 7.38 .12 180 | +133%
450 43.5 0.87 7.11 71 7.41 .20 1.60 + 133 %
TE 41,9 Q.89 682 6.82 G.82 0.71 1.27 +120%
835 416 0.90 .63 .63 G635 0.53 1440 +12.0 %
00 41.5 047 B.45 G.45 645 0,74 1.20 +12.0%
14540 40,5 1.20 5,78 578 5.7H 0.74 1.15 + 12.0 %
18180 200 1.40 5.58 5.58 5.58 042 1.62 120 %
1800 0.0 1.40 5.42 542 5437 0.7 1.26 *12.0%
2100 39.8 1.49 5.4 544 .44 .78 1.22 120 %
2300 39.5 1.67 5,00 5,00 5.00 0.74 1.27 £ 120 %
2450 30.2 1.80 4.74 4.74 4.74 (.65 1.35 +12.0 %

| 2800 9.0 1.96 4,60 480 450 075 | 125 | +120%

© Frmquency valicity aboea 300 MH2 af + 100 MHZ only apolies for DASY w4 and higher (see Page 2), alse R 15 resincied (ot 50 Mz, The
uncertainty 8 e RS of the SomF uncertanty at calibestion requancy and the uncersinty for the ndcaled requancy bend. Frequency validity
ko 300 MHz is & 10, 25,40, 50 @nd 70 MHz for ConvF assessments & 30,64, 123, 150 and 241 MHz respectieely. MEEGH&MW
validity can be estenced ta £ 110 MHz.

F @ fraguencies below 3 GHz, the validity of lisse parematers (& and o) can be relaxed to + 10% i iguls compensation farmaula is spplied o
measurad SAR vales, M frequencies showe 3 GHz, the valkdity of tissue paramelens [z and o) is resticled 1o 5%, The uncerfainty is the RESS of
thee ConvF uncerlsinly for indicated 1arget lissue parameles.

T plphaDenth are datermined during calioration. SPEMG warants ihat ihe remaining deviation dus to the boundary elfect alker compenzslion is
always leas than + 1% for frequencies below 3 GHz and balow + 2% for frequencies between 3-8 GHz &l any dstance larger than half the prabe tp
digrnastar frem the boundary.

Certificats No: ES3-3196_May17? Page 5of 18
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ESA0VE- SMI10E Pay 17, 2017

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dapth ™ Unc

| f{MHZ) " | Permittivity” {sim)" ConvF X_| ConvFY | ConvFZ | mlpha® | (mm) {k=2)
150 61.9 080 .06 T.06 7.08 0.09 1,25 +13.3%
300 58.2 0.92 6.0 6.92 B.92 010 160 | £133%
450 88.7 0.94 7.00 T.00 7.00 0.13 160 | +133%
750 555 0.96 B.44 6.4 6.44 0.80 113 | £120%
835 55.2 0.97 B.34 6.31 B.31 0.50 147 | £120%
900 55.0 1.05 6.27 .27 B.27 0.52 147 | #120%
1450 54.0 1.30 5.40 5.40 5.40 0.71 1.18 £12.0%
110 533 1.52 5.11 5.11 511 0.40 183 | £120%
1900 833 1.52 4.91 4.8 491 0.60 147 | +120%
2100 53.2 1.62 5.24 5.24 5.24 0.60 149 | #120%
2300 529 1.81 472 472 4.72 0.80 127 | £120%
2450 52.7 185 4,58 4,58 4.58 0.80 143 | £120%
2600 52.5 216 .40 4.40 440 0.80 120 | +120%

© Froquenty validily abawe 300 Mz of £ 100 MHZ oaly aoples for DASY w4.4 and higher (see Fape 2), ebe it 15 restricted to 2 50 MHZ. The:
uncertainty s the RSS5 of tha Comd uncertainty &t calbration freguency and the uncettainty for the indicated fregquency band. Fraquency valicty
nalow 300 MHz is + 10, 25, 40, 53 and 70 MHz for CorF assessmenls al 30, 4, 128, 150 and 220 MHz respecively. Abeve 5 GHE requency
vali iy can be exanded to+ 110 MHZ
" Al fraguencies balow 3 GHz, (he validty of iesue paramessrs (s and o) can be reaxed 1o = 10% i liguid comparsation formuks is applied 1o
messurad SAR valsas, AR frequencies abave 5 GHz, tha valdity of tssue parameters (¢ and o) I8 resvicted 0 2 5%, The urcestainky is the R3S of
the ConvF uncertainty for Indicsted targal fissue paramEters.

Alpha'Depth are dalamired durmg calbration. SPEAS warranls that tha remaming deviation dus 16 the boundary affect aftar compensetion is
ahwaye kg6 than £ 1% for froquencies below 3 GHz and below # 2% for Fegquencies between 3-8 GHZ &1 any distance larger fhan hall the probe to
digmater from the boundany.
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FCC ID: AZ489FT4949

ES30V3- 3N:3196

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

Report ID: P10483-EME-00001

May 17, 2017

O.F—-mememmanees
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Uncertainty of Frequency Response of E-field: & 6.3% (k=2)
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ES30V3I- S5MN:3196 May 17, 20917

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1B00 MHz,R22
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Uncertainty of Axial Isotropy Assessmaent: & 0.5% (k=2)
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ES3DV3- SM:3196 May 17, 2097
Dynamic Range f(SARnead)
(TEM cell , for= 1900 MHz)
100
10+
3 10
i
&
5
&

i i
102 104 10" e
SAR [mWiem3]
=] 0
nof compengated compensated

104 109 100 102
B4R [miflem3]

nol compensated compansaled

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ESIDVI- SM3196 May 17, 2017

Conversion Factor Assessment

=835 MHz WGLS RS {H_comvF) f= 1900 MHz WGLS R22 [H_comE)

£ 3 £ m

Lr =

T T

i %
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L] b ! ® » ] Bl _.‘.l i 2l 4
alme| 2 ey
Xy L] aj (3
arayoa e

aribi s rreavasd

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

ﬂgwuﬁm‘l

10 08 <08 -0& 02 00 Dz 04 o&s 08 140
Uncartainty of Spherical lsotropy Assessment: £ 2.6% (k=2)
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ESIDVI- 53196 May 17, 217

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3196

Other Probe Parameters
Sensor Arrangemant Triangular
Caonnector Angie (7) 6.7
Mechanical Surface Detection Mode anabled
Crptical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 rmm
Tip Length 10mm
Tip Diarmater 4 mm
Probe Tip to Sensor X Calibration Point 2 mim
Probe Tip to Sensor ¥ Calibration Point 2mm

[Probe Tip 1o Sensor Z Galibration Point 2mm
Recommended Measurement Distance from Surface 3 mm

Certificate Mo: ES3-3196_May17 Pege 11 of 18
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ES30V3- SNI10G Neay 17, 2017
App-end'ix Medulation Calibration Parameters
Communication System Name A E C o VR Tha
dB dB v dB mv (k=2)
[ cw x 0.0 0.0 10 .00 191.9 35 %
¥ a0 0.0 14 2038
z 0.0 0.0 1.0 2049
100711- UMTE-FOD (WCORA) X 315 ] 181 291 1313 | 0T %
CAR
¥ | 335 66,4 17.9 1434
7 334 67.3 18.% 144.4
10087- | UMTS-FDD (HSDPA) % | 457 BE.S 185 388 | 140 | 08 %
CAR
¥ 4.44 [ 7.9 1292
z 457 Bi.5 1R.7 131.2
10088- | UMTS-FDO (HEUPA, Subtest 2) X 463 6.8 16.7 388 | 1412 | Ho%
CAB
¥ 4.8 5.4 18.0 1296
z A 55 i 18.7 1305
10100 | LTE-FDD (SC-FOMA, 100% RB, 20 x 6.6 BB.4 na 567 | MBE | 4%
CAC MHz, QPSK}
Y .31 6.5 18,3 134.7
7 647 H7 .7 20.0 137 4
10901- | LTE-FOD [SC-FDMA, 100% BE, 20 ¥ 741 675 20.1 642 | 1322 | *19%
CAC Az, 1E-Chd)
¥ 7 45 574 19.8 144.4
zZ | 782 682 206 1474
104 (8- LTE-FDD (SC-FOMA, 100% RE, 10 x| 6ED BT.9 0.2 Ga0 | 1da® | 214 %
CAD hiHz, QFSK)
¥ f.20 i 5 [EX 132 F
. 7| Bas G74 200 134.5
10109- LTE-FDD {SC-FOMA, 1004 RE, 10 ® 7.19 BT 3 20.0 643 128.8 1.7 %
GAD WHz, 16-CAM]
¥ | 122 671 19.7 1417
z 7.36 &7.a 205 1431
10110 LTE-FDD (SCFOMA, 100% RE, SMHz, | = | #&.14 871 EY 575 | 1406 | #14%
CAD CPSH)
y 5,83 £6.1 1.0 128.6
Z | 60s (H:1] 19.7 131.2
10914- | LTE-FDO {SC-FOMA, 100% RE, S MHz, | % 7 630 205 B4 | 1488 [ #1T%
CAD 16-QAM)
¥ /.06 5.8 196 1374
z 709 7.5 20.3 138.9
T017- IEEE 202110 (HT Mixed, 135 Mops, | 1047 T 2.8 aoy | 1357 | w2T%
CAB BPSK]}
¥ | 10.30 Ga.0 21.5 1456
r 10,27 &a 6 124 .4
10140- | LTE-FDD {SC-FDMA, 100% RB, 15 A 7.66 G748 20.3 645 | 1334 | =17 %
CAG BiHz, 1B-CaM)
ki 7 fid 76 0.0 145.3
z 783 AR 4 0.7 148 H
101a2- LTE-FOD (SC-FOMA, 100% RB, A MHz, | x | 507 67.0 19,8 573 | 1374 | 0.7 %
CAD QPSK)
¥ | 589 6.8 18.4 1494
B 2 | 5487 B6.5 8.6 128.2
10143- | LTE-FDD {SC-FOMA, 100% RE, 3MHz, | X 595 G678 20.4 635 | 1450 | +14%
CAD 16-CamM}
¥ | 687 6.5 19.4 130.6
Z | GarT 67.4 20.3 135.1
Certificate No: ES3-3196_May17 Fage 12 of 16
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ES30V3- SM:2196 may 17, 2047
10145- | LTE-FDD (SC-FOMA, 100% RE, 1.4 x 566 BE.4 1.5 576 | 1322 | #1a%
CAD WiHz, GPSK)

W 672 fifi 4 190.3 1455
. 2 F.83 671 200 146,59
10146- | LTE-FDD (SC-FOMA. 100% RE, 1.4 % | &s5m A7 3 0.2 £41 1343 | #1.7%
GAD Mz, 16-Cihd)
¥ [ &7 B7.5 0.1 1487
z 6.57 fi7.3 0.2 128.0
10148 | LTE-FDD (SC-FOMA, 50% RB, 20 MHz, | x 742 6.1 205 642 | 1488 | ©17%
GAC 16-QAN)
¥ T.16 .9 19,7 137 3
il 7.3z 67 6 0.4 1395
10154- | LTE-FDD (SC-FDMA, 50% RE. 10MHz, | » | 6.08 fifi.a 197 575 | 1950 | 1.4 %
CAD QPSK)
¥ 5.91 6.0 19,10 124.3
z 6.02 fifi i 19.7 128.1
10155 | LTE-FOD (SC-FOMA, 50% BB, 10MHz, | » | 7.0 676 203 643 | 1440 | #17H
CcaD 16-C3AM)
¥ 6.83 66T 10.6 135.0
Z 706 a7 4 203 1361
10156- | LTE-FOD (SCFOMA, 50% RE, & MHz, X 586 5.6 19.6 579 | 1325 | =14%
CAD CFSH)
W 5.04 656 14,4 1480
i .04 B7.3 20.1 148.4
10157- | LTE-FCO (SC-FOMA, 60% RE, § MHz i 6,88 675 2003 G643 | 1301 | =14%
cAD 16-QAM)
W &.70 656 106 130.0
z £.83 673 20.3 1318
10160 | LTE-FDD (SC-FOMA, 50% RE, 15 M-z, | % 652 67 .4 14.4 5A2 | 1388 | =4%
CAC GFSK)
i 6.1 5.4 182 116
z 6.47 &7.2 19.9 1.3
10181- | LTE-FDD (SC-FOMA, 60% RE, 15 MAHz, | % | 748 &80 20.5 643 | 1478 | 21T %
CAC 1B-CIAM)
¥ 720 &7.2 19.6 1389
z 7.40 G748 20.4 141.3
10166- | LTE-FDD (3C-FOMA. 0% BB, 14 MHz. | x | 528 670 19.8 546 | 1462 | =1Z2%
CAD OPSK)
W 510 65,5 18.8 1375
z 5.20 6.6 19.7 1405
1HET- LTE-FDD (3C-FOMA, 50% RB, 1.4 MHz, | X 6.21 68 205 621 1478 | =14%
CAD 1B-24M)
¥ 6.11 5T 198 415
_ z £.20 673 206 1461
101&8- LTE-FOD (3G-FOMA, 1 RE, 20 MHz, x 511 &7 0.0 573 1371 212 %
CAC QFSK)
¥ | 407 &6.1 19.2 128.7
z 5 6.5 201 1348
10170~ | LTE-FOD {SC-FOMA, 1 RE, 20 MHz, x| s GB.G .2 652 | 1406 | =17 %
CAC 16-0AM)
¥ 5.76 &7.1 20.0 1286
Z 500 BE.O 1.0 1353
10175- | LTE-FDD {SC-FDMA, 1 RE, 10 MHz, * 5.08 a7.0 199 E72 | 1381 | 217T%
CAD QF3K)
¥ 510 G671 19.8 1482
- _ Z 5.00 6.9 20.1 1356
10176- | LTE-FDD (SC-FOMA, 1 RE, 10 MHz, X | G.aos 655 21.1 652 | 1305 | 2T %
Cab 16-2AM)
¥ | s7E &T.0 2.0 1278
z 592 6.1 21.0 1361
Carlificals Mo: ES3-3196_May17 Page 13 of 18
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FCC ID: AZ489FT4949

Report ID: P10483-EME-00001

ESIDVI- SM:3196 ay 17, 2017
17T LTE-FDD [SCFDMA, 1 RB, 5§ MHz, ® 5.08 BT 20.0 LT3 1376 | =17 %
CAF QPSK)

¥ 515 &6.0 19.7 1487

I 500 66.9 0.1 135.5
10178- LTE-FOIO (SC-FOMA, 1 RE, 5 MHz, 18- | x 596 R 1.0 752 1394 | £14%
CAD QA

v 574 B70 20.0 12810

z 5.83 £8.2 211 1357
T0181- LTE-FOD (SC-FOMA, 1 RBE, 15 MHz. ® L0g 670 0.0 572 1373 | 214 %
CAL QPSK)

¥ 515 E 19.7 1486

z 5,08 5.9 200 136.0
10182- | LTE-FDD (SC-FOMA, 1 RB, 15 Mz, x 5.49 A5 244 52 | 1402 | x14%
GAC 1G-CAM

W 575 671 201 128.3

z 502 521 210 136,0
10184- LTE-FDO (SC-FOMA, 1 RE, 3 MHz, ® 5.08 g7 200 573 1375 | 24%
GAD | OPSK)

L 513 BB 19.6 148 7

z 5,08 6.8 200 136.5
101 85- LTE-FDD (SC-FOMA, 1 RE, 3 MHz, 16 | 5,08 LY FIR] B.51 1404 | 14 %
CAD M)

ki 577 672 20,1 1287

z 5.95 (i5iRs] 1.1 135.8
10187- LTE-FOD [SC-FOMA, 1 RE, 1.4 MHz, ® =10 a7.0 20.0 573 1377 | 212%
A QPSK)

¥ 4.94 [ 181 1273

rd 511 669 20.1 135.0
10188- LTE-FOD (SC-FOMA, 1 RE_ 1.4 MHz, x 590 FES 1.1 6.52 1413 | 17 %
CAD 18N}

ki 5.75 A7 2.1 129,1

Z 584 £8.2 .0 136.0
10156- TEEE a0Z 11n (HT Mxed, 6.5 Mbgs, ¥ | 1032 /9.8 22.1 gi0 | 1403 | 25%
CAR BPSK)

Y 9,33 4] 21.2 1364

2 16,25 60,7 221 144 R
é:i‘a'?ﬁ- UNTS-FOD (HEPA+} X 696 G5B 19.5 587 1268 | 14%

Y T.059 gy.0 19,4 142.8

Fi 7.0 573 199 1445
10274 UMTS-FDD (HSUPA, Sublest 5, 3GPP x 6.05 Br2 182 487 1469 | £12%
CAB FeulB. 10)

¥ 588 6,4 18.5 1363

z .02 a0 19,2 140.4
10275 UMTS-FOO (HSUPA, Subtest 5, 3GPP X 4 36 66.5 18.7 395 1206 | 9%
CAR Rald.4)

¥ 444 66T 16,6 141.5

z 4.53 671 19.2 1466 ]
10257- LTE-FDD (SC-FOMA, 50% RB, 20 MHz, | X 8.39 674 0.0 561 1346 | 145
AAE CIFSK)

¥ &.18 £6.3 181 126,56

F .34 671 19.4 130.2
10298- LTE-FDD {SC-FOMA 50% RE, 3 MHz, x 570 66,4 19.5 572 1288 +1.4 %
AT CHSH)

Ll 5,74 66.5 15,4 144.2

z 5 B0 fif.2 20.1 1468.6
10295- LTE-FDO (SC-FOMA, 50% RE, 3 MHz ® 571 675 0.2 f.39 15355 | #14%
AAC 16-CHAM)

¥ 554 .8 185 137 4

s .64 67.2 20.2 129,01
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ESa0VI- SH:3156 My 17, 2017
10311- | LTE-FOD (SC-FOMA, 100% B, 15 X 7.01 682 0.4 GO | 1416 | +1.7 %
ALE MHz, QPSK)

¥ .76 B7.1 106 1337
Z G082 7.8 203 1353
10415- | IEEE BO2 11k WWiFl 2.4 GHz (0SS5, 1 ® FEY 6748 186 154 | 1464 | 0.7 %
AMS Mbpe, 98pc duty cycks)
¥ | 250 &6 17.5 141.3
. 262 6E.0 189.0 1427
10418- IEEE A02.1 15 WiFi 2.4 GHz (DSS8- x| 1w f9.8 R B4 | 1472 | t25%
BAA CFOM, B hps, 99pc duty cycle, Long
preambuls)
il .47 LN 21.4 1391
£ | 1046 696 221 4.7
10430- | LTE-FOOD (OFCMA. 5 WMHz, E-TH 3.1) x| a8 0.2 220 B28 | 1332 | H19%
A,
i 995 EB.O 211 124.7
Z .46 65.0 FE0 1274
10451- | LTE-FDD [OFDMA, 10 MHz, E-TM 31} | x | 10,13 BO.T 223 B3 | 1415 | 5%
Al
¥ 5 84 [k 2.5 1333
7 | 006 G965 25 136.1
10432 | LTE-FDD (OFDRAA, 15 MHz, E-TM 3.1) % | 1095 £5.0 ooy 234 1453 | =25%
A,
¥ | 1006 BE.2 215 1372
Z | 1028 0.7 223 158 6
10433- | LTE-FDO (OFDMA, 26 MHz, ECTM3T) | % | 1050 T4 224 B4 | 1407 | 6% |
AR
¥l 1036 9.0 1.5 1389
Z | 1053 0.5 224 144.5
E;m- W-CONA (BS Test Modsl 1, 68 DPGH) X 281 6.7 225 BB | 1323 | =2 %
¥ 851 BE.5 21.6 1260
7 o.7E 6 5 1292
10438 | LTE-TDD [(SC-FDMA, 1 RE, 20 MHz. W 719 728 24.2 TE2 | 12TE | 2%
AdE GOPSK. UL Subframe=234 7.8 9
¥ | 7.53 736 24.4 1473
7 7.07 723 24.1 124.7
10457- UMTS-FOD {0C-HE0PA) P 835 873 20.1 662 | 1387 | tid%
BAE
¥ | sz 6.5 194 1263
Z | B3 B67.2 0.1 136.4
mﬂ& UMTS-FDD (WCTIRAS, AMR} X 2.80 680 191 239 | 1438 | 8%
¥ 2 B6 A7 4 18,5 1325
. il 299 G A 187 1384
10461 - LTE-TDOD {SC-FOMA, 1 RE, 1.4 MHz. * | 738 Ti6 246 782 | 1325 | 0%
AR OPSE, UL Susframe=2.3.4,7,6,9)
¥ 7.55 T35 24.3 145.4
z 723 FE 24.4 126.5
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 772 Tah 249 B.30 1262 | 22T
A 16-CLAM, UL Subframe=2,3,4.7 8.9)
¥ 415 747 6.4 1406
i 845 76.2 Hid 1451
1046G4- LTE-TDD (SC-FDMA, 1 RE, 3 MHz, KTy 73.2 24 4 TEZ | 1278 | £=5%
Add, OPSK, UL Susframe=2,3.4,7 8.9)
¥ 748 734 24.2 1403
Z 7.8 75.0 266 148.8
Carlificate No: ES3-3196_May17 Papa 15 of 18
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FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ES3DV3~ 5N:3196 May 17, 2017
10465 LTE-TDD (SC-FDMA, 1 RE, 3 MHz, 16- x 764 a4 4.7 8.32 124 5 +30%
(et CAM. UL Subdframe=234.7 8.8}

b .16 4.7 251 1405
z .58 5.8 265 147.0
10467- LTE-TOD (S0-FDMA, 1 RB, & MHz, X T 726 241 7.8z 1253 £2.5%
AAR QPSK, UL Subframe=2,3,4,7,8.9}
b 744 733 242 1395
_ i r.az 75.2 256 148.0
10466 LTE-TOD (SC-FOMA, 1RE, B MHz. 18- | ¥ 857 T6.6 26.4 B3Z | 1406 | 0%
AAB CAM, UL Subframe=2,3,.4,7.8.9)
b 814 T4.6 231 140.9
i B.46 763 264 148.0
10470- LTE-TOD (SC-FOMA, 1 REB, 10 MHz, X T.80 754 5.8 T.82 148.3 2.7 %
ABE QPSK, UL Subframe=2,347.83)
b .51 T36 24.3 1406
Z T.B1 5.1 256 1481
10471- LTE-TOD (SC-FOMA, 1 BB, 10 MHz, 16- | x a.51 TG4 26.3 2,32 149.0 +3.0 %
AAB A, UL Subframe=2.3,4,7.8,9)
f a.14 Ta.6 251 1411
Z 844 Te.2 264 1484
10473 | LTE-TDDH [SC-FOMA, 1 BB, 15 MHz, % | 788 5.3 25.5 TAz | 141 | #£27%
AAB CFSK, UL Subframe=2.34,7 8,49}
Al 745 TS 243 141.4
2 7.76 Tid 9 255 1478
0474~ | LTE-TOD (SC-FOMA, 1 RE. 15 WMz, 16- | x B.51 ThA 263 paz | 14871 | 30 %
AME QAM, UL Subframes2.3.4.7 89
ki 813 T4.6 261 1417
z .40 a0 6.3 1478
104 7Y- LTE-TDD [(SC-FOMA, 1 RB, 20 MHz, 16- | X 8.57 TET 26.5 B3z 1484 3.0 %
AAE QAM., UL Subframe=2,34.7,8.9)
¥ | @iy 4.7 252 1422
Fd B39 TE.0 28.3 1461
10479- LTE-TOD (BC-FOMA, 50% RE, 1.4 MHz, | % 741 721 237 rr4 | 1E08 | 2T %
AnS CPSH, UL Subframe=23.4 7 8.9)
¥ 711 705 226 126.0
F A4 721 239 130.3
10 LTE-TLD (5C-FOMA, 50% RE, 1.4 MHz, | X B.20 731 4.4 8.18 136.4 3.0 %
BAA 16-QANM, UL Subfrmame=2.3.4,7.8.9)
b ¥.80 716 233 1303
z .14 730 24,5 134.3
10482- LTE-TDD {SC-FDMA, 50% RE, 3 MHz, ¥ 816 730 241 7.7 1427 | #33%
A QPSK. UL Sublrame=2,5,4.7.8.9)
¥ 779 713 220 136.9
i 807 726 2.1 1402
10483~ | LTE-TDD (GC-FOMA, 50% BB, 3 M-z, X | 856 7T 237 B35 | 1272 | =27 %
fatatal 16-02AM, UL Sublrame=2.34 7.6.9)
¥ o oam 727 24.0 148.0
Fa 013 TES 24.9 1482
10485~ LTE-TDD {SC-FDMA, 50% RB, & MHz, x B.29 733 24.2 7.58 148.2 3 h%
AR OFSK, UL Sublrame=2 3.4 78 8)
hi 7.91 7.7 230 1403
Z a.08 T26 24.0 1419
10486 LTE-TDD (SC-FOMA, 50% RB, 5 Mb=z, x a.B0 T4 239 B.5H 1304 27 %
AnB A6-CAM, LIL Sub 2,324,789
W 5.04 722 23T 1492
B Z | 882 71.3 238 125.3
T04E8- LTE-TOD (SC-FOMA, 50% RE. 10 MHz, ¥ a1z & 23.3 T.ra 1289 27 %
ABB CPSK, UL Subframe=2.3,4,7.5 9)
hi 8.42 T3 233 1472
z 4.65 3.3 24.4 147.8
Certificate Mo: ES3-3106_May17 Pags 16 of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21 Page 38 of 50



FCC ID: AZ489FT4949 Report ID: P10483-EME-00001

ES30V3- SN:3196 May 17, 20147
10485 LTE-TDD (SC-FOMA, 50% RB, 10 MHz. ® g1 72.0 239 a1 1374 2.7 %
AAE 16-CHAM, LI Sublrame=2 5.4 7 .6,9)

Y a.58 TO.0 224 12749

£ .05 T1.5 2368 1303
10491~ LTE-TOD (SC-FDMA, 50% RB, 15 MHz. | X | A6T7 723 2358 774 | 136z | =0E%
ANE QPSH, UL Subframe=2,3.4,7.8 9]

¥ | a0 70.0 22.1 1252

Z 845 T1.6 23.3 128.7
10492- LTE-TOD (SC-FOMA, 505 BB, 15 MHz, | X a7 7B 241 B 144.0 127 %
AAR 16-0AM, UL Subframe=23 47,8 9}

b 9,18 706 228 1353

z .54 Tin 3.9 138.6
10454 LTE-TDD [SC-FDMA, 50% RB. 20 MHz, X B.GE 25 237 T.74 133.8 3.5 %
AR QPSK, UL Sublrame=2.347.8.9)

¥ 808 T2 i 124.5

_ z 5,51 714 235 1277

10485- LTE-TDD (SC-FOMA, 50% RB, 20 MHz, | x BUED 725 241 BT 1429 | 27 %
AAB 16-2AM, L Subframe=2.3.4,7.8.9)

Y 817 T8 229 1356

£ S48 T2A 238 1379
10487- LTE-TOD {SC-FOMA, 100% RE, 1.4 ¥ 2.00 728 241 TET | 1440 | =30%
AAA MHz, QPSK, UL Subframe=23.4,7.8 0}

¥ 76O 714 227 136.2

Z 7.89 T4 20 1302
10458- LTE-TRD [SC-FOMA, 100% RE, 1.4 ¥ 8,34 714 2346 .40 124.4 1330%
A BHz, 16-00A0, UL

Subframe=2 5347 6,5

¥ B.TH 723 238 1 &

z B9 733 24.8 1454
10500- | LTE-TDD (SC-DMA, 100% RB, MMz, | % | 7.79 71.1 231 THT | 12655 | *256% |
AAS QPSK, UL Subdframa=2,3.4,7.8.9)

Y B3 TS 230 14017

Z A.dd 733 24,4 146.1
10501 - LTE-TDD {SC-FOMA, 100% BB, 3 MHz, | * 798 24 4.0 B 1339 | £27%
BAS 16-0AM, UL Subframe=2,34,7,8.9)

Al a.50 0.0 226 1253

Z 4.84 71.5 258 1285
10503- LTE-TDD (SC-FORMA, 1000 BB, 5 MHEz, X a1 T1.6 233 N 128.9 +2.5 %
AAB QFSK, UL Subframes=2.3,4,7 89)

W i 45 V2a 234 147.4

Z 8,77 LEXS 24.6 1499
50 - LTE-TDD (SC-FOMA, 1060% RE, 5 MHz, kS 412 T 2309 83 137.9 230 %
AAE 6=, LI Buhlrame=2 34,7 8 9)

v 8.56 60,5 224 1273

2 £.04 716 23.7 1325
10506- LTE-TOD {SC-FDMA, 100% RB, 10 X B Taa 237 .74 135,65 -2 7%
ANE MiHz, QPSE, UL Subframe=2,54,7 6.5)

Y 8.00 700 221 1226

Z B34 T2.0 23.6 1283
10507- LTE-TDD {SC-FDMA, 100% RE, 10 * 9,56 724 240 B35 1424 £3.0%
AAR MHz, 18-00AM, LIL

Subframe=2 3 4.7 8 8]

v 9.00 T3 2EG 1323

i 9.54 723 241 1308
10608- LTE-TOD [SC-FDMA, 100% RB, 15 X .43 iz 241 T.am 1388 2 F W
AAB MHz, QPSK, UL Subframe=2,3,4.7,8,9)

A 476 TO.8 26 1287

Z 5 54 728 241 136.9

Corificate Mo: ES3-3196_May17 Page 17 of 18
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ES3DVE- SNi319E ey 17, 2017
10:510- LTE-TDD (SC-FDMA, 100% RE. 15 X 961 7.0 23.2 A48 1225 27 %
ANE MHz, 16000, LIL

Subframe=2,3,4,7,89)
Y 871 T1.2 231 1402
£ 10,12 7249 4.4 1473
10512- LTE-TOD (SC-FOMA, 100% RB, 20 X iz 7.8 23T T.7d4 135.0 2.5 %
AAE MHzZ, OPSK. UL Siubframe=2 34 7 89!
L 841 To.r 223 126.5
. Z .01 728 pak: 133.0
0513- LTE-TDD (SC-FOMA, 100% RB, 20 x 10,08 730 43 .42 1471 2T %
AAE MHz, 16-03AM, UL
Subframe=2,3.4.7.8.8)
il Bad 7.8 228 136.6
. £ 10.02 7iB 24.3 144.2
10515- | IEEE BOZ 116 WiFi 2.4 GHz (D555, 2 X | 269 B85 188 | 158 | 1455 | 07 %
AAS b, 99pc duly eyl
b ZE2 67.5 18.1 1380
F 273 &8.7 19.3 14348
10564~ IEEE a0Z.11g WiFi 2.4 GHz (D555- X 1041 69.9 223 RS 1468 2.2 %
AL CFDM, 9 Mbps, 39pe duty sycls)
N 1014 G6.9 21.8 136.8
Fi 10,38 [k 223 1426
1057 1- IEEE 802.11b WIiFi 2.4 GHz {0333, 1 x 347 713 0.4 1,40 145 T =07 %
Ay Mbga, S0pe duty cyale)
¥ 322 8.4 18.0 1376
z 347 71.3 0.4 1427
10572 | |EEE 502.11b WiFi 2.4 GHz (D855, 2 % | as56 T4 04 180 | 1449 | 107 W
Aba Mixps, B0pe duly cyclet
b 359 TG 184 1387
_ Zz 3.52 1.7 20.8 1421
10675 IEEE B02.11g WiFi 2.4 GHz (D555~ ® 1083 TG 229 8.58 145.0 227 %
AR OFDM, & Mbps, 80p< duly cycle)
ks 1051 695 2214 140.4
_ z 10,78 T4 2248 142 4
10576- IEEE 30Z2.11g WiF: 2.4 GHz [DS55- %X | 1068 07 225 BG0 147.2 | 227 %
Ay OFOM, 3 Mbgs, S0po duby cyoke)
¥ 10,65 BE 221 1309
Z 10,75 i 2248 1415
10581 IEEE B02.11n {HT Mimed, 200Hz, w 10,06 ™mT 229 BEZ 148.2 3.7 %
fararat MCS0, 90pc duty cycla)
¥ 1064 BaE 2 1427
Z 10081 TO.5 g . 1441
10582 IEEE BOZ 110 (HT Mixed, 200Hz_ X 11.14 TOG 231 a4 1477 +2 T
AR MCS1, H0pc duty cyche)
¥ 10,84 BB 23 143.1
2 1111 TOE 23,1 1425
10598 IEEE 802 11n (HT Mixed, 40MHz, X 11.1% T a5 8§ a.ra 126.6 +2 5,
A MCED, 900 duty cycle)
v 10,76 630 21.7 1218
Z 11,13 Tk e 1248
10B0C- | IEEE B02.11n (HT Mxed, 40MHz, ¥ | 1z i F] bl HEE | 12B7 | 422%
A, MCE. S0pe duty cycke)
b 1085 531 218 122 4
£ 1124 T2 287 1247

I:Ll.lmirl:r is dedarmined using the max. daviation from knear response apglying rectanguiar detibulon end i expressed far the souare of the
d value.
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swisa Accreditation Sanvce (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificales:

Client

Motorola Solutions MY

KN
R

Report ID: P10483-EME-00001

& Schweizerischer Kallbrierdienst

c Service suisse d'dalonnage
Servizio svizeero di taratura
Swiss Calibration Service

Agcreditation Mo.: SCS 0108

Certificate No: D450V3-1054_Octi17

l“ === — —
Object D450V3 - SN:1054
Cakbration procechre(s) QA CAL-15.v8 ;

Calibration procedure for dipole validation kits below 700 MHz

Calibration date: October 25, 2017
This cafibration certiicate documerts the tracaabilly e nafional standards, which realize the physical units of measwEments [BI).
The messuremants and the uncartainties with confidence probability sne givan on Fha fallowing pages and are pad of the carificate.
All caliorations have baen eonducted in the closed laboratary fecllity: envirenment temparziure (22 + 3°C and humidity = 70%.
Calibrafion Equipment wsad (METE erilical for callbeatica)
Prisnary Standards o & Cal Date (Cartficate o) Schedulad Caration
Powar metar MRP SM: 104778 -Apr-17 (Mo, M1 7-0262102582) Apr-18
Powar sensor MAP- 291 SN: 103244 -Apr-17 (Mo, 217-02621) Age-18
Power sensor NRP-701 SN: 103245 Qd-Apr-17 (Mo, 217-02622) Apr-18

Raferences 30 d8 Attenusior EN: 5277 (20w} O7-Apr-17 (Mo, 217-02628) Apr-18

Type-M mizmatch combination EM: 5047.2 /0B327  O7-&pr-17 (Mo. 217-02529) ApF-18

Rederence Probe EX30V4 SN: 3877 31-Dac-16 (Mo, EX3-3877_DaciR) Dac-17

DE4 BN: Bha 20-Jul-17 (Mo, DAE4-684_ i1 7) Jul-18
Sepondary Stendards D & Check Date (in houwsa) Sehaduled Chask
Fowear meter E44198 S GB41 293874 06-Ape-18 (No. 21 7-DZ28502284) Inheuse chack: Jun-18
Powar sensor E44128, SM: MY41406087 OG-Apr-16 (Mo, 217-02285) | In house check: Jun-18
Fowar sensor E44128 SN Q0011080 06-Agr-16 (Mo, 21702284 In house check: Jun-18
RF generator HP BE480C SM: US3E42U01700  04-Aug-83 (in housa check Jun-18) In houss check: Jun-13
Hatwork Anslyzer HF BT53E SM: USaraopsas 18-0et-01 {in houss check Oct-17) In hauss check; Ocl-18

Mame Function Signature

Calibrated by: Jeton Kastrat Laboratory Technician ~ ‘ —? =

Approved by: Katja Pokavic | Technical Manager ﬁ g
Issued: October 25, 2017

This calibration cerificats shall not be reproduced except in full without written approval of the laboratony.

Certificale Mo: D45OVE-1064_OcHT Page 1of 8
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= = I

Calibration Laboratory of S, G Schweizeriacher Kalibrisrdienst

Schmid & Partner e ] C Bervice suisse d'éalonnage
Engineering AG 2 3 Saevizie swizzero di laratura

Zeughaussirasse §3, 8004 Zurich, Switzerland vxﬁ“ S Swiss Calibwation Service

Accredited by the Swiss Accraditation Servce (SAS) Aecreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitatersl Agreement for the recognition of calibration cortificates

Glossary:

T5L tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 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 Refurn Loss: These parameaters are measurad 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 Retumn Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connectar and the antenna feed poinit.
Mo uncertainty reguired.

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%.

Cerlificate No: D450V3-1064_0cti7 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52100
Extrapolation Advanced Extrapalation
Phantem ELI4 Flat Phartom 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 appliad
Temperature Permittivity Conductivity
Mominal Head TSL parameters 200 435 0.87 mho'm
Measured Head TSL parameters (22.0+0.2)°C 435 + 6 % 087 mho'm + 6 %
Head TSL temperature change during test 0570 —_— e
SAR result with Head TSL
SAR averaged over 1 em’ (1 9) of Head TSL Condifion
SAR measured 250 mW input power 1.12 Wikg
SAR for nominal Hoad TSL paramatars normalized to W 448 Wikg = 18.1 % (k=3)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input powar 0.750 Wikg
AR for nominal Head TSL parameters nommalized o 1W 3.00 Wikg £ 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Bady TSL parameters 220 557 .24 mhaim
Measured Body TSL parameters (22002 "C 55.2 = 6% 0.93 mhovm £ B %
Body TSL temperature change during test <06*C =i i
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAA measured 250 MW input power 1.14 Wikg
SAR for nominal Body TSL paramsters nosmalized to 1% 457 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW Input power 0,759 Wikg
SAR for nominal Body TSL parametars normalized to 1% 3.05 Wikg = 17.6 % (k=2)

Certificate No: D4S0Y3-1064_0cH 7
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed 1o leed point STe0-41m
Retum Loss -21.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 54.4 02 - B9 0
Return Loss -20.4 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 13498

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

The dipale Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected lo the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
anz added to the dipole ams In order to improve malching when loaded acco rding to the position as explained in the
"Measurement Conditions” paragraph. The SAR dala are not affected by this change. The overall dipole lergth is still
acaording to the Standard,

Mo excessive force must be applied to the dipole ams, because they might bend or the soldered connections near the
feadpaint may be damagad.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decembar 16, 2005
Certificate Mo: DAS0VE-1054_0cti7 Page 4 of &
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DASYS Validation Report for Head TSL

Date: 25,10.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz D450V 3; Type: D450V 3; Serial: D450V3 - SN:1054

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

Medium parameters used: f =450 MHz; o = 0.87 S/m; g, = 43.5; p = 1000 kg/m”
Phantom section; Flat Section

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

DASY32 Configuration:
»  Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5); Calibrated: 31.12.2016:
»  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn654; Calibrated: 24.07.2017
»  Phantom: ELI v4,0;, Type: QDOVADDLEB: Serial: TP: 1003
» DASYS2 52.10.04 1446} SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7xT)/Cube O:
Measurement grid: dx=3mm, dy=5mm, dz=Smm

Reference Value = 43.28 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 1.74 Wikg

SAR(] g) = 1.12 Wikg; SAR{10 g) = 0.750 Wikg

Maximum value of SAR (measured) = .52 W/kg

-2.00

-4.00

-8.00

-10.00

0dB =1.52 Wikg = 1.82 dBWikg

Cartificete Mo: DABOVE-1064_0et1 T PageSof &
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.10,2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz D450V3; Type: D450V3; Serial: D450V3 - SN:1054

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

Medium parameters used: f =450 MHz; o = 0.93 S/m; &, = 55.2; p = 1000 kg/m”
Fhantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-201 1)

DASYS52 Configuration:
= Probe: EX3DV4 - SN3877; ConvF(10.7, 10.7, 10.7); Calibrated: 31.12.2016;

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Elecironies: DAE4 Sn654; Calibrated: 24072017
= Phantom: ELI v4.0; Type: QDOVAO1BB; Serial: TP: 1003

L ]

DASYS2 52.10.00 1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=Smm

Reference Value = 42.19 Vim; Power Drift = -0.05dB

Peak SAR (extrapolated) = 1,76 Wikg

SAR(1 g) = 1.14 W/kg; SAR(10 g) = 0.759 Wikg

Maximum value of SAR (measured) = 1.53 Wikg

0dB =1.53 Wikg = 1.85 dBW/kg

Cedificate Moz D450V3-10584_Octl7 Page 7 of &
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Impedance Measurement Plot for Body TSL
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Dipole Data

As stated in KDB 865664, only dipoles used for longer calibration intervals required to provide
supporting information and measurement to qualify for extended calibration interval. No Dipole
was exceeded the annual calibration.
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