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1.0 Introduction

This report details the utilization, test setups, test equipments, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number CLU1040BHLBA (PMUE3564D). This
device is classified as Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
Max Calc at
Equipment Frequency band (MHz) Body (W/kg)
Class
1g-SAR
TNT 450-470 2.46

3.0 Abbreviations / Definitions

CNR: Calibration Not Required
CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy
Li-lon: Lithium-lon

LMR: Land Mobile Radio
TNT: Licensed Non-Broadcast Transmitter Worn on Body
NA: Not Applicable

PTT: Push to Talk

RF: Radio Frequency

SAR: Specific Absorption Rate

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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5.0 SAR Limits

Table 2

Report ID: P8400-EME-00001

SAR (W/kg)

EXPOSURE LIMITS

(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 Devices under Test (DUT)

This portable device operates in the LMR band using Frequency Modulation (FM).

The LMR band in 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 and maximum output powers. Maximum output
powers are defined as upper limit of the production line final test station.

Table 3
Technologies | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
LMR 450-470 FM *50 1.2

Note - * includes 50% PTT operation

The intended operating position is “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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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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 section 4.0 to assess compliance of this device. The following
sections identify the test criteria and details for each accessory category.

7.1 Antenna

There is only one internal antenna for this product. The table below lists its

description.
Table 4
Antenna Selected for
Model Description test Tested
Internal UHF Helical antenna, 450-470MHz , ¥ wave, -2.0 dBi Yes Yes

7.2 Batteries

There are two batteries offered for this product. The Table below lists their
descriptions.

Table 5
Battery Models Description Bl Tested Comments
for test
HKNN4013A BT90 1800mAh Li-lon Battery Yes Yes
Default battery for
HKNN4014B BT60 1130mAh Li-lon Battery Yes Yes body

7.3 Body worn Accessories

There are optional body worn offered for this product. The Table below lists their
descriptions.

Table 6
Body worn . Selected
Models Description —— Tested Comments
HKLN4438B Swivel Belt Clip holster Yes Yes | Applicable for both batteries
Only applicable for Slim
HKLN4433A CLP Series magnetic case Yes Yes battery HKNN4014B
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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
Audio Acc. Selected for
Models Description test Tested Comments
HKLN4529A CLP single pin short cord earpiece Yes Yes Default Audio
HKLN4602A | CLP single pin non-adjustable PTT earpiece Yes No Inten_d_ed for test. Per K.DB
provisions test not required
HKLN4603A CLP single pin surveillance earpiece No No |By similarity to HKLN4602A
HKLN4437A CLP single pin short cord earpiece No No |By similarity to HKLN4529A
HKLN4455A | CLP single pin non-adjustable PTT earpiece No No |By similarity to HKLN4602A
HKLN4487A CLP single pin surveillance earpiece No No |By similarity to HKLN4602A

8.0

8.1

Description of Test System

Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner ES3DV3/
Engineering AG 52.8.8.1222 DAE4 EX3DV4
SPEAG DASY 5 (E-Field)

The DASY5™ system is operated per the instructions in the DASY5™
is available directly from SPEAG™. All

Manual. The complete manual

Users

measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 SAMM guidelines. Section 9.0 presents additional test equipment

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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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.

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 =35, 280x175x175
P Loss Tangent =
<0.05
300MHz -6GHz;
Er=<35, 2mm
SAM NA Loss Tangent = Human Model +/-0.2mm Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a4+-1, 1 ¢00x400x190
Loss Tangent =
<0.05
8.3  Description of Simulated Tissue

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21

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.
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Simulated Tissue Composition (percent by mass)

Table 10
450 MHz
Ingredients Body
Sugar 46.50
Diacetin 0

De ionized —Water 50.53
Salt 1.87

HEC 1.00

Bact. 0.10

9.0  Additional Test Equipment

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

Table 11
Model Calibration Due

Equipment Type Number Serial Number Calibration Date Date
Speag Probe ES3DV3 3196 5/17/2017 5/17/2018
Speag Probe EX3DV4 3612 5/17/2017 5/17/2018
Speag DAE DAE4 684 5/12/2017 5/12/2018
Speag DAE DAE4 1294 5/23/2017 5/23/2018

Amplifier 10WD1000 28782 CNR CNR
Power Sensor E9301B MY50280001 6/23/2017 6/23/2018
Power Sensor 8481B MY41091170 5/21/2017 5/21/2018
Power Meter E4419B MY45103725 5/22/2017 5/22/2019
Power Meter E4418B MY45107917 5/22/2017 5/22/2019

Bi-Directional coupler 3020A 40295 9/4/2017 9/4/2018

Signal ggg%rﬂﬂrsz\éiczT)OR ESG E4435C MY45091270 712612016 712612018
Dickson Temperature Recorder TM320 12253047 10/20/2016 10/20/2017
Temperature Probe 80PK-22 6032017 3/24/2017 3/24/2018
Temperature Probe 80PK-22 5032017 3/24/2017 3/24/2018
Thermometer HH202A 35881 12/2/2016 12/2/2017
Thermometer HH202A 18801 1/25/2017 1/25/2018
Dielectric Assessment Kit DAK-3.5 1156 10/11/2016 10/11/2017
Dielectric Assessment Kit DAK-3.5 1120 3/16/2017 3/16/2018
Network Analyzer E5071B MY42403147 11/15/2016 11/15/2017
Speag Dipole D450V3 1077 11/25/2015 11/25/2017
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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
Probe Calibration Probe MIEEELIEE] 1T Validation
Dates Point SN Parameters
c | € Sensitivity | Linearity | Isotropy
Ccw
05/31/2017 Body 450 3196 0.92 54.6 Pass Pass Pass
06/06/2017 Body 450 3612 0.93 54.7 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 . . . . Ref SAR @ 1W Results Results when Tested
Serial # VIS Vfee [PIEel@ R Serfel s (W/kg) Measured normalized to 1W Date
(W/kg) (Wikg)
3196 1.21 4.84 9/22/2017
FCC Body SPEAG DASOV3/ | 4 55 41 10%
3612 1077 1.13 4.52 10/04/2017*
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 . Dielectric
Frequency Tissue Type Comelie iy Constant Comeliem; Constant Tested Date
(MHz) Target (S/m) Meas. (S/m)
Target Meas.
0.94 56.7 0.95 54.8 9/22/2017
450 FCCBOdy | ()89-0.99) | (53.9-50.5) 0.97 554 10/04/2017*
0.94 56.7
451 FCC Body (0.89-0.99) (53.9-50.5) 0.97 55.4 10/04/2017

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21 Page 11 of 65
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Continued Table 14

Frequenc Conductivit DIEISEIS Conductivit DIEEHIAE
q Y Tissue Type y Constant Y Constant Tested Date
(MHz) Target (S/m) Meas. (S/m)
Target Meas.
0.94 56.7
461 FCC Body (0.89-0.99) (53.8-59.5) 0.96 54.7 9/22/2017
0.94 56.6 -
470 FCC Body (0.89-0.99) (53.8-59.5) 0.98 55.1 10/04/2017

Note: * This tissue date covered for next test day (within 24 hours)

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: 20.0 —23.4°C
Ambient Temperature 18-25°C Avg. 21.4°C
NA Range: 20.7 -21.3°C
Tissue Temperature Avg. 21.0°C

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 testing.

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

Table 156
Description <3 GHz >3 GHz
{Goometic coner of probe sensos) t phantor srface 541 mm /4810(2) £ 05 mm
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

Maximum area scan spatial resolution: AxArea, AyArea

<2GHz: <15mm
2-3 GHz: <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
resolution, normal to

uniform grid: AzZoom(n)

<5 mm

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

phantom surface 5-6 GHz: <2 mm
Note: 6 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 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.

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, battery, and audio accessories.

12.3.2 Head
Not applicable.

12.3.3 Face
Not applicable.
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12.4 DUT Test Channels

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

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

Where

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

F¢ = Center channel

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 ° .

P_max'
P_int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

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

12.6 DUT Test Plan

The 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
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 65
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13.0 DUT Test Data

13.1 Assessments at the Body
Battery HKNN4014B was selected as default battery for assessment at the Body
because it is the thinnest battery (refer to Exhibit 7b for battery illustration). The
default battery was used during conducted power measurement for all test channels
within FCC allocated frequency range (450-470 MHz) which are listed in Table 17.
The channel with highest conducted power will be identified as default channel per
KDB 643646 (SAR Test for PTT Radios).
Table 16
HKNN4014B
Test Freq (MHz)
Power (W)
451.1875 111
461.0375 112
469.5625 1.08
Assessments at the Body with Body worn HKLN4438B
Assessment of the Internal antenna with offered batteries, body worn and audio
accessory were performed. Testing of additional channels was not required per KDB
447498. SAR plots of the highest results per Table 18 (bolded) are presented in
Appendix E.
Table 178
. Meas. Max
Init | SAR
Carry Cable Test Freq - 1g- Calc.
Antenna Battery Accessory Accessory (MHz) va\\;r Ddréft SAR |1g-SAR Run
(W) 198 | wikg) | (wika)
451.1875
Internal | HKNN4014B | HKLN4438B | HKLN4529A | 461.0375 | 1.12 |-0.47 | 1.31 | 0.78 ZF;%SZZZ)_'&B'
469.5625
Assessment for Additional Battery
451.1875
Internal HKNN4013A | HKLN4438B | HKLN4529A | 461.0375 | 1.15 | -0.45| 1.48 | 0.86 ZF;%SZZZ)_'[)A?B'
469.5625

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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Assessments at the Body with Body worn HKLN4433A

Assessment of the Internal antenna with offered battery, body worn and audio
accessory were performed. This body worn only compatible for battery
HKNN4014B. Testing of additional channels was not required per KDB 447498.
SAR plots of the highest results per Table 19 (bolded) are presented in Appendix E.

Table 19
. Meas. | Max
Init | SAR
Carry Cable Test Freq - 1g- Calc.
Al EEGER Accessory Accessory (MHz) ’(DVV\V/; I(Ddrg; SAR [1g-SAR RU
(W/kg) | (W/kg)
451.1875
Internal HKNN4014B | HKLN4433A | HKLN4529A | 461.0375 | 1.12 |-0.48 | 3.99 | 2.39 2?5292;2?:&5-
469.5625
13.2  Assessment for ISED, Canada
Based on the assessment results for body per KDB643646, additional tests were not
required for ISED Canada frequency range (450-470 MHz) as testing performed is
in compliance with ISED Canada frequency range.
As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. The
SAR results are in Table 20 below. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.
Table 20
. Meas. | Max
Init | SAR
Carry Cable Test Freq - 1g- Calc.
Antenna Battery Accessory Accessory (MHz) I(DVV\\;)r I(Ddréf)t SAR |[1g-SAR Run
(W/kg) | (W/kg)
] FD(AN)-AB-
4511875 | 1.11 |-0.82 | 220 | 1.44 17100420
Internal HKNN4014B | HKLN4433A | HKLN4529A | 461.0375 | 1.12 |-0.48 | 3.99 | 2.39 Z?%'gzzz)_'&&
] FD(AN)-AB-
469.5625 | 1.08 | -0.86 | 1.90 | 1.29 171005.01
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13.3

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
Meas Max
Cable Test | Init |[SAR 1 — | Calc.
Antenna Battery  [Carry Accessory Accessor Freq |Pwr |Drift SAg\R 19- Run#
Y1 (MH2) | (W) |(dB) wikg| SAR
(W/kag)
Internal HKNN4014B | HKLN4433A |HKLN4529A(461.0375(1.12|-0.28| 4.31 | 2.46 FlD;(';':)zggB

14.0 Simultaneous Transmission Exclusion for BT

Not applicable.

15.0 Results Summary

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

Table 22
Max Calc at
Designator Frequency band (MHz) Body (W/kg)
19-SAR
FCC, US 450-470 246
ISED, Canada 450-470 2 46

The test results clearly demonstrate compliance with FCC Occupational /Controlled RF
Exposure limits of 8.0 W/kg averaged over 1 gram per the requirements of FCC 47 CFR §

2.1093.
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16.0 Variability Assessment
Per the guidelines in KDB 865664 SAR variability assessment is not required because SAR
results are below 4.0W/kg (Occupational).

17.0 System Uncertainty

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

Per the guidelines of ISO/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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21 Page 19 of 65



FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

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 o0
Axial Isotropy E.2.2 4.7 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 o0
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time E.2.8 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 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 o0
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 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
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o0
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 )
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 0
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

FCD-0558 Uncertainty Budget Rev.8

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 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 0
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity 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 o
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 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 0
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liguid 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 o
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 | 1.8 1.2 0
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 0.64 | 043 | 1.2 0.8 0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 06 | 049 | 17 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 06 | 049 | 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

FCD-0558 Uncertainty Budget Rev.8

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) 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 A

T

A Yy, - .
: Fnstr > Y 5 Schweizenschaer Kallbriardienst
Schmid & Partner = F \ G Serice susss dstslonnase
Enginearing AGS et . y) g Servisle svimer di mratere
Zaughausstrasse 43, B004 Zurich, Switzerland Y w Swiss Callbration Sarvica

Accrediad by the Swiss Accredilation Senice (S45)
The Swiss Accredilation Service is one of the signatories to the EA
Muttilateral Agresment for the recegnition of calibration certificates

Accreditation Ho.: SCS 0108

client  Motorola MY certificate Me: ES3-3196_May17
|[CALIBRATION CERTIFICATE
Chijest ES3DV3 - SN:3196
Calioration procadureis) QA CAL-01.v8, QA CAL-12.v3, QA CAL-Z3.v5, QA CAL-25.vh
Calibration procedure for dosimetric E-field probes
Catfibration date: May 17, 2017

This calibration cenificals documents the iraceablity o national slandards, which realize te physical unils af measurements (51).
Thi maasursments and e uncenainties with confdence probabifty are given on the fallowing pages and are part of the cerificabe.

£l calibratiors have bean conductsd in the dosad |aborstony faclity; anvironment tempesature (22 = 3)°C and humidity < T0%.

Calbration Equipment used [MATE critical for calbration]

Primary Standards D Cal Date |G erificate M) Scheduled Calibration
Pawer metar NRF SM: 104778 Od-fupr- 17 (M. 217-0252103522) Apr-1B

Power sansar HEP-Z01 Sh: 105244 Od-Agr-17 (Ma. 297.03521) Apr-1B

Porwer sansor MAP-Z51 Sh: 103245 Od-Rpr-17 (Ng, 217-02528) Ape-18

Referanca 20 dE Allamusiar SM; SESTT [20w) OT-Apr-17 (Mo 21702528} Apa-18

Raferance Probe ES302 M- 3013 31-Dheo- 16 (o, E53-3013_Dec1E) Dae-17

CEA SN 660 T-Dec-18 (Mo, DAES-G60_Dec! &) Dac-17

Sacondary Standards I Chack Dabes (in housa) Scheduled Chack
Pavesr meter E44198 BN GEA2G0T DB-Apr-18 [ housa chack Jun-16) In housa check: Jun-18
Pownr sansor Ed4 128 SH: M Y4 1485087 P-Agr-16 (in howse check Jun-16) In houss check: Jur-18
Poweer sansor E44124 SM; 000110210 0E-Apr-1G { in howsa chack Jun-16) In house check- Jun-18
RF generator HP BE48C SN US36R2UI0 100 (R-fug-59 Kin bouss check Jun-16) In howse check: Jun-18
Mabwerk Snakyzar HE BTEXE Sp: LSaTaAR5ES 18-00-01 { In howss chack Oct-146) In howse check: Oct-17

This caliartion cerificabe shall nol be reproducad escept in il without witien approvad of the kaboreriony.

Mama Furistian Segnature

Galibratad by Jelon Kasirati Labosratory Technigian % T%_
L

Approvad by Hatjia Pakavic Technical Manager

ﬁéi{; :

Issuad: May 18, 2017

Cartificats No: ES3-3190_hay17 Page 1 of 18
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Callbration Laboratory of q_ﬁ*@na S  Schet Kalibriord
Schmid & Partner ) ¢ Service suisss d'étalonnage
Engineering AG b g Servizia svizzera di aratura
Zeughausstrasse 43, 8004 Zurich, Switzarand ":ﬁ\ W Swiss Calibration Service
)
Acaradited by the Swiss Accrediation Service (SAS) Accreditation Mo.: SCS 0108

The sqnu Mocreditation Service is one of the signaiories to the EA

al Agr for the 4 of callbration cortificates

Glossary:

TSL tissue simulating lguid

MNORM=,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

(nle: o) diode compression point
crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarizalion g < rotation around probe axis

Polarization 3 4 rotation around an axis that is in tha plane normal o probe axis (at measurement center),
|8, & =0 is normal to probe axis

Connector Angle information wsed in DASY system to align probe sensor X to the robot coordinzte system

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirelass Communications Devices: Measurement
Technigues®, June 2013

b} |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear {frequency range of 300 MHz ta 3 GHz)", February 2005

c) |EC 62208-2, "Procadura to datermineg the Specific Absorption Rate (SAR) for wireless communication davices
used in close proximity to the human body (frequency ramge of 30 MHz to 6 GHz)", March 2010

d) KDE 865654, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Mathu-ds Applied and Interpretation of Parameters:
WNORMy,y,z: Assessed for E-field polarization & =0 {f = 300 MHz in TEM-cedl; { = 1800 MHz RZ2 wa\regu:dej
NORMx,y,z are only intermediate values, Le., the unceriainties of NORMx, v,z does not affect the Efigld
uncertainty inside TSL (see below CanvF).

v NORMx.2 = NORMx,y.z * frequency_response (sea Frequancy Response Chart). This inearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

» DCPyy,z DCP are numerical linearization parameders assessed based on the data of power sweep with CW
signal (mo uncertainty reguired). DCP does nof depend on fraquency nor media.

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

e Ay Bxp.z Cuyz Owyz VAxY.2: A 8 C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s« ComvF end Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfar
Standard for f < 800 MHz) and inside waveguide using analybcal field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which ypical uncertainty values are given. These parameters are
wsed in DASY4 software to improve probe accuracy close ta the boundary. The sensitivity in TSL coresponds
o NORMzx, .z * ConvF whereby the uncertainty corresponds to that given for ComvF. A frequency depandant
Canvf 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 & fiekd of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Ofisef, The sensor offset corresponds to the offset of vifual 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 NORM:x (no
uncertainty required).

Cerificale Mo: ES3-3198 May17T Page 2 of 18
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ES30WI — SN-3186 Blay 17, 2017

Probe ES3DV3

SN:3196

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

Calibrated for DASY/EASY Systems

(Mate: non-compatible with DASY2 systam!)

Carlilicale Mo ES3-3196_MMay17 Page 3 of 18
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ES30V3- SM.3196 May 17, 2017

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

Basic Calibration Parameters

[ ] Sensor X | Sensor Y 1 Sensor £ [ unc (k=z) |
Narm (pivim) 135 [ 136 | 1.30 [ £10.1% |
OGP (mV)® 101.5 | 10058 [ 598 ] |

Modulation Calibration Parameters

[uio | Communication System Name A B T | b | W unet
: I _dB dBV ‘ dB my (=2}
0 oW ¥ | o0 0.0 10 | 000 | 1615 | @B5%
| T v | 00 | 00 1.0 2036
P 0.0 10 2048

Note: For details on UID parameters ses Aopendix.

| The reported uncertainty of measuremeant 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 956%. |

* The urosrniaintes of Morm 5.2 o not affect fhe ELfeld uncertainly inside TSL (sea Pages § and B).

* Mumerical lineanzetion parameler; uncedaingy ol rsduited

¥ Unicertainty is debarmined using the max. devialion from linear respanea spplying reclanguiar distnutan and is axpressed for the square of the
fihd b

Cedificate No: ES3-2186_May17 Page 4 of 15
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ES3DV3- 5M:3196 Way 17, 2017

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz)© m:# c“g':::ﬁﬂ" ConvF X | ConvF Y | ConvF Z mﬁ_ﬁ%ﬂ.ﬂ 1?.-;}
150 52.3 0.76 748 745 7.46 0.03 195 +13.3%
00 45.3 0.87 7.36 7.36 7.36 0.12 1.60 £13.3 %
450 435 0.87 711 7.11 7.1 0.20 1.60 £133%
750 419 0.89 .82 6,82 6.82 .7 1.27 120 %
835 4.5 .80 663 6.63 6.63 0.53 1.40 +12.0 %
00 415 .97 645 B.45 6,45 074 1.20 +12.0%
1450 40.85 1.20 578 578 5.78 0.74 1.15 +12.0%
1810 400 140 5.58 5.58 5.58 0.42 1.62 +120%
1800 40,0 140 5.42 5.42 542 071 1.26 +12.0 %
2100 39.8 1.48 5.44 5.44 544 0.78 1.22 +12.0%
2300 39.5 1.67 5.00 5.00 5.00 .74 127 +12.0 %
2450 392 1.80 4.74 4.74 4.74 0.65 1.35 1240 %
2600 38.0 1.96 450 4 80 4.60 078 1.25 £12.0 %

= Franuency validity abave 300 MHz of + 100 #H7 anly applies for DASY w44 and higher (Bee Fage 2), elsa it is mesbricted bo & 50 MHZ. The
uncestainty is the RES of the CamvE uncariainty st calibration frequency and Ihe uncertsinty for the indeated frequancy band. Fregquency validity
bl 300 MHz 5 + 10, 25, 40, 50 and 70 MHE for ComvF sssossmants at 30, 64, 128, 150 and 230 MHz respeciivaly. Abave § GHz Fequancy
ity can be extented bo 4 110 Mz

© A fraguencias below 5 GHz, the validity of fssun parameders (2 and o] can be rkd 10 2 10% it iguid compensaton fzemaa is appied Lo
measurad SAR wakies. Al Faguenciae alicva 3 GHz, the waidiy of tesue parametens (e and o) s mestncied to+ 5%. The uncestainly @ the R5S of
tha ConwF uncestamty far indicaied target 1ssue paremelens.

S pphe/Dopih are delécmingd durng Callbraton . SPEAL wartanss thal the remaining deviation dua to the boundary effect afier compensalion is
ahiays basa Than + 1% far frequencies below 3 GH2 and below + 2% for frequencies belween 36 GHz & any dstancs lager than half the probe fip
diaimetar fram the boundary.

Certificatn Mo: ES3-3106_May17 Page 5 of 16

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21 Page 27 of 65



FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES30VE- SM:-31598 May 17, 2017

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © e

{MHz)® | Permittivity " {simj" ConvFX_| ConvF¥ | ConvFZ | Alpha® | (mm) {k=2)
150 1.9 0.80 7.08 7.06 706 | 008 | 125 | =133%
300 58.2 0.92 6.92 6.92 692 | 040 | 180 | 2133%
450 56.7 0.84 7.00 .00 700 | 043 | 160 | +133%
750 555 0.95 B.dd B4 Gas | 080 | 143 | £120%
835 55.2 0.87 631 631 631 | 080 | 147 | +120%
A 56.0 1.05 §5.27 6.27 6.27 0.5z 147 £12.0 %
1450 54.0 1.30 5.40 5.40 B40 | 071 | 148 | s120%
1810 53.3 152 5.11 511 511 040 | 183 | +120%
1900 83.3 1.52 4.91 4,91 4.91 .54 .47 +12.0%
2100 53.2 1.62 5.24 5.24 5.24 060 1.49 +120%
2300 52.9 1.81 472 472 472 | 080 | 127 | +120%
2450 52.7 1.85 450 4.58 458 | 080 | 143 | £120%
2600 5285 216 4.40 .40 440 | 080 | 120 | £120%

© Eraquaray validily abeve 300 Mz of + 100 8Hz enly applies for DAY v4.4 and highar (see Page 2), else | is restricted 1o = 50 MHz. The
uncestainty is tie BSS of the ConuF unceainty at cabbration freguenisy erd the uncarainty for the ndicated frequency bard. Frequandy validity
Diglgw 300 MHZ 5 + 10, 28, 40, 50 and 70 MHz for Cervé assessments ot 50, 64, 123, 150 and 220 MHz respactvaly, Mbove § GHz frequency
walidity cam ba exsandad to & 110 MHz

" A froquencies bataw 3 GHE, the vabdiy of tissus parametars (= and o) ean be relaxed te £ 10% if liqusd compersation fariaia is saplied W0
maasured SAR values, A IFequancies abme 3 GHz, the validity of tisaue parametars (3 and ) s resiricted to 3 5%. The imceranly § the RSS of
1ha CoswF uncerininty for indicated largal fesue parameters,

% pipna/Daptn are deternired dusing cakbralion, SPEAG warsants that the remaining deviston diss to the baundary affact aler compansation ks

abways lass than £ 1% for frequencass batow 3 GHz and below £ % for frequencies betwean 3-8 GHz st any distance larger than balf the probe tip
ameles from e boundary,

Cedificate No: ES3-3158_May17 Page & of 18
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES30V3- BN:3106 May 17, 2017

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

R N —

Frequency respanse (normalized)

Uncertainty of Frequency Responsa of E-fleld: £ 6.3% (k=2)

Cartificale No; ES3-5196_May17 Fage 7 of 18
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES3DVE- EM:G1086 bay 17, 2017

Receiving Pattern (¢), 9 =0°

=600 MHz. TEM f=1800 MHz,R22

ai ]

-
=
L
'
g
=
<.
.

|

Roll 7] -
IW’D‘H? QS-IE-TL-I:

Uncertainty of Axial |sotropy Assessment: * 0.5% (k=2

Cerlificate No: ES3-3196_May17 Page Eal 16
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945

ESIDVE- SN:3188

Dynamic Range f(SARhead)
(TEM cell , faoyw= 1900 MHz)

1074

=
(=]
G

I

Input Signal [uv]

10*

107

Tﬁ-ﬁ 1'0' 17
SAR [mWiem3)

ot compansated

Ermor [dB]

100
SAR [mWem3)

nat cempensated GO parS aled

Uncertainty of Linearity Assessmaent: + 0.6% (k=2)

Report ID: P8400-EME-00001

Bay 17, 2017
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES30V3-— SM:3196 May 17, 2097

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_convF) = 1900 MHz WGELS R22 [H_comF)

SRR fawng
s aw g
]

AR Wil

2lmel
s 3| . *
Pl s i e

Deviation from Isotropy in Liquid
Error (&, 3}, f = 200 MHz

B

-0 08 085 L4 HZ 00 02 04 08 08 10
Uncertainty of Spherical lsotropy Assessment: * 2.6% (k=2)

Cerificate No: ES3-3196_May17 Page10of18
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ESI0VI- SMNE196 ey 17, 2017

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

Other Probe Paramaters
|_SE'I'ISD[ Asrangement - | ’ Triangular |
Connector Anglé 1 67 |

| Mechanical Surface Detection Mode } anabied
) disabled |

| Optical Surface Detection Mode

Frobe verall Length ’ ) 337 mm |
Probe Body Diametar T 0 mm |
|Tip Length 0mm |
Tip Dizmeter 4 mm
Prabe Tip 1o Sensor X Cafibration Point T Zmm |
[Probe Tip to Sensor ¥ Calibration Point ' Zmm |
["Prabe Tip to Sensor Z Calibration Point é”ﬁl

Recommended Measurement Distance from Surface 3Imm |

Cerificate Mo: ES3-3186_May17 Page 11 of 18
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES30W3- SM:3106 May 17, 2007
Appendix: Modulation Calibration Parameters
uio Communication System Name A B C [ VR Unc"
dB dBy v dB my (=2}
[i] LW X 0.0 0.0 1.0 .00 1919 +35 %
[ [ 0.0 1.0 203.8
z 0.0 0.0 1.0 204.9
é‘fﬂ;"' UMTS-FDD (WCDMA) ® | ass 66,2 18.1 281 | 1513 | 0T %
[ 3.25 6E.4 1749 1439
Z 3 G773 183 1444
10087- | UMTS-FOD [HSDPA) % | 457 665 185 388 [ 140 | s0E%
CAB
¥ | 444 656 178 1282
Z | 487 [1] 18.7 1312
10088- | UMTS-FOD (RSUPA Subtes: 2) x| 483 6.8 18.7 388 | 1412 | 8%
CAB
¥ 448 5.8 18.0 1288
z 458 B6.4 8.7 130.5
10400- LTE-FDD {SC-FOMA, 100% RE, 20 X X1 G4 203 5.67 1485 14 %
CAC MHz, QPSK)
¥ | &am 659 19.3 1347
Z | 847 &7 T 20.0 1374
10101- | LTE-FOD (SCFDMA, 100% RB, 20 ® 741 675 201 642 | 1322 | 118%
CAC WHz, 16-0AM)
[ 7.45 &4 19.8 1448
Z 782 6.2 206 1474
10108~ | LTE-FDD {SC-FDMA, 100% RE, 10 x| 650 679 20.2 580 | 1449 | 4%
CAD MiHz, QPSK)
[ 620 6.5 15.1 1327
Z B.98 A7 .4 20,0 1345
10108~ | LTE-FDD (SCFOMA, 100% RE. 10 ¥ | 719 873 20.0 643 | 1288 | 217%
cAD MHz, 16-0AM)
¥ 722 671 197 1417
z T.38 678 20.5 1431
10110- LTEFDD (SC-FOMA, 100% RE, 5MHz, | x 6.14 B7.1 198 575 408 114 %
CAD OPSEK).
¥ | 593 66.1 19.0 1266
z 608 [ 19,7 1312
10111- LTE-FOC (SC-FOMA, 100% RB, 5 MHz, X 7.2 630 205 G 148 & #1.7 %
CAD 1B-CAM)
¥ | 696 6. 18.6 1374
z 7.09 €75 20.3 138.9
10117- | IEEE BOZ 11n (HT Mixed, 13.5 Mbps, ® | 04T 63,6 218 807 | 1357 | 22T%
CAB BPSK)
i 10,30 &0.0 215 1466
Zz | 1027 9.1 216 124.4
10740 | LTE-FDD (SC-FOMA, 100% RB, 15 x| 786 67.8 0.3 G4 | 1334 | T %
CAC IWiHz, 16-0AM)
i 7 iad G676 20,0 1453
2 iR G8.4 20.7 148.8
42- LTE-FOD (SC-FOMA, 100% RB. 3 MHz, | x 597 67.0 188 ERE] 1374 | T %
CAD APSK)
¥ 5.9% A 168.4 1484
z 5.47 BG5S 196 1283
10143~ | LTE-FOD [SC-FDMA, 100% RE, 3MHz, | X 6.9 ETA 20.4 635 | 480 | #14%
CaD 16-C80)
hd B.ET BE.S 19.4 130.6
z | &er 674 203 1351
Certificate Mo: ES3-3198_May17 Page 12 of 18
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES30Y3- SN:3198 May 17, 2017
10145 LTE-FOD (SC-FOMA, 100% RE, 1.4 x 566 G6.4 19.5 5.76 122 #ia%
CAD MHE, OPSK)

Al 572 66 4 19,3 145 5

4 5.83 671 20.0 146 9
10146 LTE-FDD (SC-FOMA, 100% RE, 1.4 X 650 673 20,2 641 1243 | 217 %
CAD MHz, 16-QAM)

A 670 67.5 201 1487

z 8.57 673 202 128.0
10148- LTE-FOD (SC-FDMA, 50% RE, 20 MHz, | X 742 8.1 205 642 80 | 7%
CAl 16-C0AM)

¥ 7.6 66,2 197 1375

Z 7.32 618 0.4 139.9
10154~ LTE-FOO (SC-FOMA, 50% RB, 10MHz, | x G.OE BED 19.7 575 135.0 1.4 %
caAD QPEKY

Y 591 66.0 19.0 124.3

Z G.02 668 18.7 1251
10155 LTE-FDD (SC-FOMA, 50% RE, 10MHz, | x 710 676 203 543 1440 | #1.7 %
CAD 16-CHAM}

Y B85 GG T 9.8 1350

pd 7.06 67.4 203 1361
10156~ LTE-FDD (SC-FOMA, 50% RE, 5 MHz, X 5.86 856 19.6 579 | 1325 | *14%
CAD QPSK)

Y £.04 5.6 9.4 1480

z 6.04 67.9 201 i49.4
10157- LTE-FDD (SC-FOMA, 50% RE. 5 MHz, X 6.88 675 0% 6439 [ 1381 | #1a4%
CAD 16-QAM)

Y 670 866 19.6 30,0

z 6.83 67.3 20.3 1318
10160 LTE-FDD (SC-FOMA, 50% RE. 15 MHz, | % 6.52 [ 188 582 | 1388 | 1.4 %
CAC QPEh)

hi 6.31 5.4 19.2 1318

Z .47 &7.2 19.8 1343
A016G1- LTE-FDD (SC-FOMA, 50% RB, 15 MHz, | X .45 &80 205 6,43 475 1.0 %
CAC T6-CAM)

¥ 728 67.2 9.8 130.9

Z a0 Gre 20.4 1413
10168 LTEFDD {SC-FOMA, 50% RB8. 1.4 MHz, | % 5.2 67.0 19.8 546 | 4682 | 2%
cab QPSK)

¥ | 510 659 18.9 1375

Z 5.20 6.6 187 40,5
10187- LTE-FDD {SC-FOMA, 50% R8, 1.4 MHz, | x 6.21 BB 208 621 | 478 [ #14%
CAD 16-QAM)

Y 611 | 673 19.8 141.5

z 620 E7.9 06 1461
107168- LTE-FDO |SC-FOMA, 1 RE, 20 MHz, ® 511 BT.1 0.0 573 1371 +1.2 %
CAC QPSK]

Y 487 A1 19.2 1287

z 5.08 669 01 1348
10170- LTE-FOD [SC-FOMA, 1 RE, 20 MHz, k3 a0 BE.E 2.2 B.52 140.8 1T %
cas G-

Y 576 B7.1 200 12686

z 5.00 BB.0 Z1.0 135.3
10175 LTE-FOO [SC-FOMA, 1 RE, 10 kHz, x 508 BT.0 198 672 1381 1.7 %
CAD QPSK)}

Y 5.18 B7.1 19.8 1482

Z 5.00 B6.9 F0.1 1358
10176 LTE-FDD (SC-FOMA, 1RB, 10 MHz, * .90 BB.5 211 652 [ 1385 | M1 7%
CAD T6-CHM)

Y 832 670 20.0 1278

rd 5.93 66,1 21.0 1361

Cerlificate No: ES3-3196_May17 Pape 13 af 18
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ES30W3— Sh:3186 May 17, 2017
0177 LTE-FOD (SC-FDMA. 1 RB. 5 MHz, ® 509 &7.0 0.0 573 1378 Tt7
CAF QPEK}

¥ 515 6.9 19.7 1457

z 5.08 HE.4 204 135.5
11 78- LTE-FOD {SC-FOMA, 1 RE, 5 MHz, 16- | X 5896 GE 4 21.0 CEE 1394 =d %
CAD AN}

Y 5,74 a7 20.0 128.0

Z 5.93 68.2 21.9 1357
10181- LTE-FDD (SC-FOMA, 1 RE. 15 MHz. [ 5.08 671.0 200 572 [ 1373 | +14%
CAC QPSK)

¥ | 518 6.9 187 140.8

Z 5.08 % 200 136.0
10482- LTE-FDD (SC-FOMA, 1 KB, 15 MHz, X 500 B85 11 6.52 1402 | =14 %
CAC 1E-CHAMT)

W 575 &7.1 2049 1283

z 5.492 681 210 156.0
10184~ LTE-FOD (S5C-FDMA, 1 RE, 3 MHz, X 5.08 a7.0 200 573 1375 +1.4%
CAD QPSK)

¥ 513 6.3 19.6 1487

£ 508 G668 200 135.5
10185 LTE-FDD (SC-FD3A, 1 RE, 3 baHz, 16 X 5.99 Hio 211 6.51 1404 1.4 %
ChD QM)

¥ 577 B7T2 201 128.7

F 585 (] 2.1 1358
10187 LTE-FDO (3C-FDMA, 1 RB, 1.4 MHz, ® 510 a7.0 200 ERE 1377 2%
CAD OPSK)

Y | 4 659 121 [EE]

Z .11 66.9 0. 136.0
10188 LTE-FOD {SC-FDRA, 1 RE, 1.4 MHz i & .00 BAS 211 552 141.3 1.7 %
CAD GCARY

Y 575 67.1 20.1 128.1

z 5,94 68,2 21.0 1360
0156 IEEE BO2, 110 (HT Mixed, 6.5 Mbps, * 1032 a8 221 B0 148.3 125 %
CAB BPSE)

Y 9.93 GB.6 21.2 136.2

Z 10,25 G487 g 1445
Eﬁ& UMTS-FDD (H3PA+) X .06 668 195 5aT 126.8 14 %

¥ 7.08 &7.0 10.4 142.0

Z | 70 67.3 19.9 144.5
10214 UMTS-FOD (HSUPA, Subiest 5, 3GPP X B.04 Br.2 192 487 1468 2%
CAB Reld. 10]

¥ S48 | BG4 18.5 136.3

Z 602 67.0 19.2 1404
10275- UMTS-FDD (HSUPA, Sublest 5, 3GPP X 438 BES 187 395 | 1286 | M08%
CAB Reld.d4)

Y 4.48 BE.T 166 1415

z | 483 67.1 19.2 1466
10257- LTE-FOD (SC-FOMA. 50% RB, 20 MHz, | X 6,30 674 20.0 581 13406 4%
AAB QPSK)

¥ 6,16 [ 19.1 126,68

3 6.4 671 19.8 130.2
10208~ LTE-FDD {SC-FOMA, 50% KB, 3 MHz, X 570 BE.A REE] 572 1268 214 %
AAC QPSK)

¥ 6.79 6.5 19.4 144.2

z 580 672 01 146.8
10293- LTE-FOO (SC-FOMA, 50% RE, 3 MHz, X &7 67.5 0.2 R 1355 +14%
ANC 16-QAM)

ki 654 4.8 9.5 1274

z 664 67.2 202 129.0

Certificale Mo: ES3-3196_May17 Page 14 of 16
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FCC ID: AZ489FT4945 / IC: 109U-89FT4945 Report ID: P8400-EME-00001

ESWI- SM-5196 May 17, 2017
10811- | LTE-FDOD (SC-FOMA, 100% RE, 18 FRE] 632 20.4 0B | 1416 | =17 %
L] MHE, GPSK)

¥ | E76 B7.1 196 1337
4 6892 &7.8 203 1363
10415- IEEE 80211k WiF| 2.4 GHz (D555, 1 % 255 ar.a 186 1.4 14EB.4 HILT %
Ay Mbps, @9pe duly cycle)
¥ 2.80 6. B 17.5 141.3
H 262 68.0 16.0 1427
10418- | IEEE 802 119 WIFi 2.4 GHz (DSEE- x| 1028 B9.8 221 g14 | 1472 | =225%
LY OFDM, & Mbps, 9%pc duty cycle, Loag
preambule)
¥ | oo7 BB 214 139.1
Z | o8 £9.8 221 141.7
10430- | LIE-FOD (OFD#A, 5§ MHz, E-TM 3.1} ® .52 £0.2 220 BZ8 | 1332 | #19%
AR,
I ERE] BE.D 1.1 1247
2] 94 B0 20 1274
hl-;ap LTE-FDO [OFDMA 10 MHz E-TM 3.1) X 10,43 63T 223 a.38 1416 £2.5 %
Y | 984 67 21.5 1333
z [ 1nos E06 223 1381
10432- | LTE-FDD (OFDMA, 15 MHz, E-TM 31} | X | 1035 8.9 223 B34 | 1453 | 225%
AAS
¥ | 1oas 668 2185 162
z | 1028 6.7 223 13098
,‘e&;aa' LTE-FOD (OFDMA, 20 MHz ETM 3.1} | % | 1059 701 22,4 834 | 1407 | 25 %
¥ | 1o 3.0 21.5 1309
7 | 1053 9.8 224 1449
10434 | W-COMA {B5 Teat hodel 1, 64 DPCH) ® 281 9.7 225 BEO | 1223 | #2I%
AAA
¥ | 851 685 1.6 1250
E | 878 696 225 128.2
10435- LTE-TOD (SC-FOMA, 1 RE, 20 MHz, ® 7.18 728 24,2 782 1276 | +22%
AAB QPEK, UL Subframe=2.3 47 8.9}
¥ 7.59 738 24.4 147.3
z 7.07 723 24.1 1247
10457- UMTS-FOD {DC-HSDFA} X B.35 7.3 201 662 | 1387 | 214%
A
¥ | Baz [X] 19.4 12683
Z [ 7.2 0.1 135.4
10460- | UMTS-FOD (WCDMA, ML) % | zoo 69.0 19,1 238 | 1438 | 0%
Aty :
¥ | 2885 674 18.5 1325
Z| 29 BB 10.7 134
10461- | LTE-TDD (SC-FDME, 1 RB, 1.4 MHz, F3 T.38 736 246 782 | 1326 | #30%
Ay OFSK, UL Subframs=23.4.7.8.9)
¥ | 7.85 736 24.3 145.4
z 7.23 729 24.4 126.5
10462- | LTE-TOD (SC-FOMA, 1RB, 1.4 Mz, x| Tiz REES 24.8 B.30 | 126.2 | 127 %
AR 16-QAM, UL Subframe=2,3.4 7,8.9)
¥ | 818 T4 T 251 14006
Z | Bas 782 76,4 1481
10464- | LTE-TDD {SC-FOMA, 1 RE, 3 MHz, ® T.27 T3z 24.4 THZ | 1278 | =:2E%
AAR GPSK, UL Subframe=2,3,4.7,8.9)
0 745 T34 24.2 140.3
z TR 75.0 256 148 8
Ceslificale Mo ES3-3196_May17 Page 15 of 18
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10236- LTE-TOD {SC-FOMA, 50% RB, 5 MHz,

280 FAR:] 239 ase 13048 T
AME 16-0AM, UL Subirame=2,3.4,7,8,9)

ES30DV3- BN3106 May 17, 2017
0465 LTE-TDD (SC-FOMA, 1 BB, 3 MHz, 16- x 764 T34 24.7 832 1245 +3.0 %
Ay QAM, UL Sublrarne=2 3.4.7 8.9}

Y &6 74,7 25.1 40,5

Z &.38 758 26.3 147.0
10467- | LTE-TDD (SC-FOMA, 1 RB, § MHz, x| 711 TZR 24.1 TEE | 1263 | £25%
AN QPSK, UL Subframe=2 147 8 91

b T.44 T3 242 1395

4 a2 Th2 256 1480
10465 LTE-TOD (SC-FOMA, 1 RB, 5 MH:, 16- * BAT THE 6.4 B3z 1406 10 %
AAB QM. UL Subframe=2,3,4,7.8.9)

il 8.14 4G 5.1 1408

Z 8.48 T6.3 64 149.0
10470- | LTE-TDD {SC-FOMA, 1 RE, 10 MHz, x| res 754 56 TEZ | lags | 227 %
AsE QPSK, UL Subframe=23.4.7.8.9)

‘|' 7a1 136 24.3 1406

Z e 781 25,6 1481
10471- | LTE-TDD (SC-FOMA, 1 RB, 10 MHz, 16- | ® | 851 764 263 832 | 1490 | #E0%
AAB CAM, UL Subframes23 4.7,8.8)

h B4 T4.H 251 141.1

Z 544 TE2 204 1464
10473~ | LTE-TOD (SC-FOMA, 1 RB, 15 MHz, % 7,85 75.3 55 TAZ | 14B1 | 7%
AME QPSR UL Subframe=2.5,4.7.8.9)

¥ 745 735 243 1411

Z TG 49 255 1478
10474 LTE-TDD {SC-FOBA, 1 HB, 15 MHz, 16- | x 851 TH.4 6.3 a.32 1481 +3.0 %
AAB AN, UL Subframe=2.54.7 8.5)

ki 813 746 251 t41.7

2 a40 760 26.3 e
10477~ LTE-TDD (SC-FOMA. 1 RB, 20 MHz, 16- | x BST TET 265 832 148 4 =30 %
AAE QAM. UL Sublrame=2,3.4,7 8 9)

¥ | BT T4T 25.2 422

F 538 TE.O 263 1481
10478 LTE-TDD (SC-FOMA, 50% BB, 1.4 MHz, | x 741 721 2T 774 | 1306 | 127 %
AL QPSHK, UL Subframe=2,3.4 7.0.9)

hl 711 TS 26 126 .0

F Todd T2 3.9 1303
V046D LTE-TOD (SC-FOMA, 0% RE, 1.9 MH2, | a0 731 P44 816 136 4 3.0 %
AAA 16-0AM, UL Subframe=2 3,47 8.8)

b 7.00 716 253 130.3

Z 819 7340 24.5 134.3
10482- LTE-TOD {SC-FDNMA, 50% REB, 3 MHz, X BAG TA0 241 7.7 1427 23,3 %
Al OPSK UL Subframe=2,3,4.7 8.8}

hd T.79 T.a 229 1369

Z B.07 T2.6 24.1 140.2
104B3- | LTE-TDD (SC-FOMA, 50% RB, 3MHz, | X | A58 717 237 | B38| 1272 | 27 %
AAR 16-C14M, UL Subframe=2,3.4.7.6.9)

\d G019 27 24.0 1460

£ 9.13 T35 24.9 1462
10485 LTE-TDOD [SC-FOMA, B0% RE, & MHz, X 823 el 4.2 7.5 1482 5%
AAE OFSK, UL Subframe=2 34,7 85

¥ 781 7 230 140.3

Z 408 26 4.0 1418

X

W

Z

X

A

Z

D T2z 7 1482
_ 562 1.3 23.8 125.3
10E8- LTE-TDD {SC-FDMA, 50% RB, 10 MKz, 812 TiE 233 7.7 128.9 227 %
ASB QPEK, UL Subframe=2.3,4.7,8.9)
B.42 A 233 1472
565 73,3 244 147.8
Cartficate Mo: ES3-3196_May17 Page 16 of 18
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ES20W3- SM:-3196 ey 17, 2017
10489~ | LTE-TDD (SC-FDMA, 50% RB, 10MHz, 1 % | 911 720 238 | Bat | 1314 | 27 %
AAE 16-QAM, UL Subframe=2.34.7.8.9)

¥ 558 70,0 22.4 1279
Z B85 7.5 2316 130.3
1040481 - LTE-TDD |SC-FOMA, 50% RE, 15 MHz, ¥ BE7 724 235 7.74 1352 +2 5%
ARB APSK, UL Subframe=2,34.7.6.9}
v E.08 70,0 22,1 1252
z B.45 T16 233 1287
0452~ LTE-TDD (SC-FDMA, 50% RB, 15 MHz, x o700 2.6 241 B.41 1440 27 %
ALE 150, UL Sublrame=234,7.8.9)
A 9,18 0.8 2248 1353
z 9.54 Ten 238 1388
10434~ LTE-TOD {3C-FDMA, 50% RE, 20 MHz, | x B GE V25 3z 7.4 13349 2.5 %
ANB CPSK, UL Subframe=2 3,47 8.9)
hi a.08 o2 i) 124.5
F .51 72 235 1277
10485 LTE-TDD {SC-FOBAA, 50% BB, 20 MHz, b e &0 Tas 241 a.ar 1429 27 %
AAB 16-C0a0, UL Sublrame=2.3 4.7,8.9)
W R L T8 229 1356
Z 948 T 238 1379
10487- LTE-TOD [SC-FDMA, 100% RE, 1.4 # s.00 A 24.1 76T 144.0 =30 %
AR MHz, QPSK, UL Sublrames2 34,7 8.0)
¥ 780 710 227 136.2
Z .83 T4 240 138.2
10488~ | LTE-TDD (SC-FDMA 100% RB. 14 | B34 T14 3.8 BaD | 1244 | 130%
Ay MHz, 16-04M, UL
Subframe=2 5 4.7.8.8)
Al 6878 23 238 1446
F 8.0 a3 24.8 145.4
A0S00- LTE-TOD {SC-FDMA, 100% KRB, 3 MHz, | x 7.79 1.4 31 76T 1255 +26 %
A QPSK, UL Subframe=23.4.7.8,9)
b ani 715 P 1407
i Hdd 733 24.4 145
10501 LTE-TOD (SC-FDMA, 100% RE, 3 MHz, | X B Of F20 240 244 1339 +2.7 %
ARA 16-0AM, UL Subframe=23.4.7 8.5)
A 860 .0 228 1253
z B34 T1.5 258 1285
10503~ LTE-TDD {3C-FOMA. 100% RE, 5 MHz, | X B 716 233 T2 128.9 225 %
AdE QPSK, UL Subframe=2.3.4,7 8.5)
¥ B.46 ] 234 1474
z B,77 737 246 149.9
10604 LTE-TOD {SC-FDMA, 100% BB, & MHz. * 542 T2 234 &3 1379 3.0 %
AsE 16-QAM, UL Subframs=2,3.4,7 B 3] -
A B.56 G0.9 224 1273
Zz 8.9 T8 237 1325
10506 LTE-TDD {SC-FOMA, 100% RE 10 ® B.6G T25 237 T.74 1336 27 %
AAB BAHz, QPSK, UL Subframe=2,3.4,7 6,9}
¥ H3.00 oo 221 1226
Z .54 2.0 236 1283
10507 LTE-TDD [SC-FDMA, 100% RE, 10 A 956 T2.4 24.0 B35 142.4 23.0%
AAE MHz, 16-QAM, UL
Sutframe=234,7 B 9)
A .00 T0.3 2.8 1523
£ 9.54 723 2.1 138.8
105608 LTE-TDD (SC-FOMA, 100% RB, 15 x 943 732 241 788 1389 2T %
AAE MHz. OPSK, UL Subframe=2.3.4.7 8,9}
¥ | a7s 70.8 226 128.7
Z2 G54 L] 24.1 1356.8
Cerificate Mo: ES3-3156_May17 Pasge: 17 of 18
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10510- LTE-TDD (SC-FDMA, 100% RB, 15 * 9.51 71.0 3.2 849 | 1223 | £27%
ANE WHz, 16-C1AM, LIL

Subfrarme=2.34.7 8.9)
¥ 371 7.2 3.1 1402
zZ | 1019 729 24.4 147.3
10512- LTE-TOD {SC-FDMA, 100% RE, 20 x G.02 FRL 237 T.T4 135.0 =25%
AMB MHiz. QPSK. UL Subframe=2,3 4.7 5,9]
v 241 roy 223 126.5
Zz 2.0 TaE 238 1330
10613 LTE-TDD [SC-FOMA, 100% RB, 20 X | 1008 730 243 Ba2 1471 127 %
AME WHz, 16-0AM, UL
Subframa=2,3.4,7 B 9)
Y 49.44 FOE 228 136.6
Z 1002 728 243 1442
10616~ | [EEE 802.11b WiFi 2.4 GHz [DSSS, 2 X 2,69 6B.5 188 158 | 1455 | 07 %
AR Mbps, 99pe duly eyche)
v 262 675 18.1 158.0
F 273 BB.7 19.3 143.9
10564- |EEE BOZ.11g WiFi 2.4 GHz (DS33- x 1041 69,3 223 B.25 146.6 2%
AbA OFDOM, 3 Mbps, 98pc duty cyohe)
10,14 [i:K] 215 130.8
10.38 608 225 1428
1057 1- IEEE 602,11k WiFi 2.4 GHz (DSSS, 1 347 713 201 190 | 45T | H0T7%
A Mbps, 90ps duty cysle)
3.22 6.4 10.0 1376
347 713 04 1227
10572- IEEE #02,11h WiFi 2.4 GHz (DSSE, 2 356 RE] 20.4 160 1848 | H07%
AMA M rs, Shpes culy cyche)
3.39 705 19.4 138.7
3.52 71T 206 1421
10GTE- IEEE B02,11g WiFi 24 GHz (D555- 10.83 T06 2249 858 145.0 27 %
AAh OFDM, § Mbps, 90pc duty cycle)
10.51 G5 220 140.4
10.78 704 249 1424
10578 IEEE 802.119 WiFi 2.4 GHz (D555- 10.68 T 220 .60 147.2 2.7 %
o) OF DR, & Wibos, 90pc duty cycle)
10.55 HA.6 221 13049
10.79 05 2248 1416

0EST- IEEE 802.11n (HT Mixed, 20MHz,

10.96 Ty 224 B.53 1462 127 %
AAA MOS0, 90pc duty cycle)

10.64 Ba.6 20 1427
10.81 705 228 1441
1114 |- 708 234 B.79 477 +2.7 %

0582 1EEE 802.11n {HT Mixed, 20MHz,
LY MCS1, S0pc duly oyde)

10,84 688 23 1431
11.11 T 231 1445
11,15 o1 225 amm 126.6 2.6 %

10569~ | [EEE BOZ.11n (HT Wixad, 40MHz,
AAA MEED, Hipe duly cycle)

(]SS T E AT T 4 LR B LD A - TRl B B Ll e B ]

10,76 630 217 1218

11.13 oA 228 1248
100 IEEE BO214n (HT Mixed, 400dHz, 11.22 0z 226 A BR 1267 +22 %
LY MCS 1, S0pe duly syele)

10,85 831 21.8 1224

11.24 T2 227 124.7

F Unoestainty & debrmned using thi max, daviation from linear maponse applying restanguiar distibuton and 3 expressed for the atquare of the
fidd vaue:
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Calibration Laboratory of R S Schwelzerischer Kalibrierdienst

Schmid & Partner ) C Service suisse détalonnage
Engineering AG z = s Servizio svizzera di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ’Qﬁ,\? Swiss Calibration Service

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

Accreditation No.: SCS 0108

Client Motorola MY Certificate No: EX3-3612_May17
CALIBRATION CERTIFICATE
Object EX3DV4 - SN:3612

Calibration procedureds) QA CAL-01.v9, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5,

QA CAL-25.v6
Calibration procedure for dosimetric E-field probes
Calibration data: May 17, 2017

This calibration certificate documents the traceability o national standards, which realize the physical units of measurements (SI).
The measuremenis and the uncertainties with confidence probability are given on the fallowing pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 & 3)°C and humidity < 70%.

Calibration Equipment used {MATE critical for calibration)

Primary Standards 1] Cal Date |Certificate MNa.) Scheduled Calibration
Pawar metar NRP SH: 104778 04-Ape-17 (No. 217-02521/02522) Apr-18

Pawer sensor NRP-Z91 SN: 103244 04-Apr-17 (Mo, 217-02521) Api-18

Powar sensor NRP-Z21 SN: 103245 04-Ape-17 (No, 217-02525) Ape-18

Reference 20 dB Attenuator SN 85277 (20x) O7-Apr-17 (No. 217-02528) Api-18

Reference Probe ES30V2 SM: 3013 31-Dec-16 {Mo. ES3-3013_Dec16) Dec-17

DAES SM: 650 7-Dec-16 (Mo, DAE4-660_Dec16) Dec-17

Secondary Standards 1D Check Date {in house) Scheduled Chack
Pewer meter E44198 EM: GB41203874 08-Apr-16 (in house chack Jun-18) In house cheek: Jun-18
Power sansor E44128 SM: MY 41498087 0&-Apr-16 {in house check Jun-16) In house check: Jun-18
Power sensor E44128, SMN: 000110210 06-Apr-16 {in house check Jun-16) In house check: Jun-18
RF generator HP 86480 Sh: US3642U01700 04-Aug-98 (in housa check Jun-16} In house check: Jun-18
Metwark Anatyzer HP 8753E Sh: US37 390585 18-0¢1-01 {in house check Oct-18) In house check: Oct-17

Mams Functian Signature
Calibrated by: Jeton Kastrati Laboratary Technician 2
l': ‘_‘;{--::? [ -

Approved by: Katja Pokovic Technical Manager ) - .-.'--'-’[//{.n— ;’

Te 1o .

-
=

Issued: May 18, 2017

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: EX3-3612_May17

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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Calibration Laboratory of

. §  Schweizerischer Kalibrierdienst

Schmid & Partner ¢ Service suisse détalonnage

Enginesring AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swittertand Swiss Calibration Service
Acceatited by Ihe Swiss Accreditation Senvice (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Paultilateral Agreement for the recognitien of calibration cerificates
Glossary:
T5L trssue simulating liquid
MNORMx. v,z sensitivity in free space
CanvF sensitivity in TSL / NORMxy z
DCP dinde compressian point
CF crest factor (1/duly_cycle) of the RF signal
A B CD modulation dependent Inearization parameters
Polarization o «p rotation around probe axis
Polarization & 3 rotaticn around an axis that s in the plane normal to probe axis (at measurement center),

i.e., % =10 is normal to probe axis

Connector Angle infermatien used in DASY system to align probe sensar X to the robot coordinate system
Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Detarmining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measuremsnt
Technigues”, June 2013

b) IEC 82209-1, "Precedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear (frequency range of 300 MHz lo 3 GHz}", February 2005

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

d) KDOB BES8E4, "SAR Messurement Requirements for 100 MHz to § GHz"

Methods Applied and Interpretation of Parameters:

NORMy v, z: Assessed for E-field polarization & =0 (f £ 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
MORM:x y,z are only inlermediale values, i.e., the uncerainties of MORMzx, v,z does not affect the E’field
uncertainty inside TSL (see balow ConvF).

NORM{f)x, .2 = NORMz,y,z * frequancy_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions later than 4.2. The uncertzinty of the frequency response is included
in the staled uncertainty of CormF.

DCPxy,z: DCP are numaericai linearization paramelers assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP doas nol depend on frequency nor media,

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

Ax YT Bxyz Cxp.z Dxy.z; VR .20 A, B, C, D are numerical linearzation parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depand on frequency nor
media. VR Is the maximum calibration range expressed in RMS voltage acress the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fisld (or Temperatura Transfer
Standard for f < 800 MHz) and inside waveguide using analvtical field distributions based on power
measurements for f = 800 MHz. The same selups are used for assessmeant of the parameters applied for
boundary compaensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software lo improve probe sccuracy close to the boundary. The sensitivity in TSL corresponds
to NORMy.y,2 * ConvF whareby the uncertainty comesponds to that given for ConvF. A frequency dependent
ConvF is used in DASY varsion 4.4 and highor which allows extending the validity from £ 50 MHz to + 100
MHz.

Spharical isolropy (3D deviation from isotrepy): in a field of low gradients reafized using & flat phantam
exposed by a patch antenna,

Sensor Offsef. The sensor offset correspands to the offsel of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle is assessed uging the information gained by determining the NORM:x (no
uncertainty required).

Certificate MNo: EX3-3612_May17 Page 2 of 15
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EX30V4 - 8M3672 hay 17, 2017

Probe EX3DV4

SN:3612

Manufactured:  March 23, 2007
Calibrated: May 17, 2017

Calibrated for DASY/EASY Systems

{Mote: non-compalible with DASYZ systeml)

Cerificate Moc EX3-3612_May17 Paga 3af 15
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EX30V4= SN 3612 May 17, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uvAVIm) Y 043 0.48 0.30 [ +101% |
[(DCPimvy™ [ 942 95.8 975 |
Modulation Calibration Parameters o
uip Communication System Name A B c D VB | Unc
dB dBViV dB mv | (ks2)
[ oW X 0.0 0.0 10 | 000 | 1402 | 227% |
. ¥ | o0 0.0 19 ! [ 1&nT |
H 0.0 0.0 1.0 12417 |

Mota: For details on UID parameters ses Appandix.

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%.

* Thi uncanainfies of Mo XY Z do not affect the E¥-feld uncerainty inside TSL (see Fages 5 and &),

¥ Numiical linsarization paramesten uncerainty not required

* Uncanairy is detarminged wsing the max. deviation from linear response applying rectangular distribuicn and le sxpressed for the squars of the
flekt walue.

Cortificate Mo EX3-3612_May17 Fape 4 of 15
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EX3I0V4- SN:3612 May 17, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Head Tissue Simulating Media

| . Relative [ Conductlivity | o Depth © | Unc

. f (MHz) Pearmittivity (Sim) ConvFX | ConwFY | ConvFZ | Alpha {mm) (=2}

| 150 52.3 078 | 1047 | 1047 1017 0.00 100 | £133%
300 45.3 | 087 9.87 9.87 9.67 0.08 120 | +13.3% |

| 450 435 0.87 8.25 925 | 9z 0.18 120 | +133%
750 41.9 0.89 8.71 8.71 .71 0.46 093 | #120%
835 | 41.5 0.90 8.45 8.45 B.45 046 | 080 | :120%
300 41.5 0.87 8.27 8.27 B27 | 048 084 | £120%

| 1450 405 1.20 7.78 7.78 7.78 0.39 080 | £120% |
1810 40.0 140 7.18 7.18 718 | 043 085 | +12.0%

| 1800 400 1.40 718 7.6 716 | 025 086 | £120%
2100 388 L 148 717 7.17 747 0.33 D80 | £12.0%
2300 W5 1.67 6.88 .88 6.98 n.32 080 | +12.0%
2450 39.2 1.80 6.58 6.59 6.59 0.35 080 | +120%
2600 39.0 1.96 549 £.49 5.49 0.37 080 | +120%
4850 36.3 4.40 512 512 | s12 0.35 180 | £131% |
5250 35.0 | 47 4.78 a76 | 478 035 180 | £131%
5500 35.6 | 496 4.58 4.56 4.56 040 | 180 | #131%
5600 355 507 | 438 4.36 436 040 | 180 | +131%
5750 | 354 5.22 4.86 485 485 | 040 180 | +13.1% |

© Freguancy validity above 300 MHz of = 100 MHz only epplies for DASY w4 4 and higher (see Page 2), elsa it is restricted to 2 50 Mz, The
uncrtainty is the RSS of the ConvF uncertainty st calibration requency and the unceriamty for the indicated frequency band. Frequency walidity
behorer 300 MHz is + 10, 25, 40, 50 and 70 MHz for Comvf assesaments at 30 64, 128, 150 and Z20 MHz respectively. Above § GHz frequancy
waldity can be sxtended fo = 110 MHz

" At frequencies below 3 GHe, the validity of tissua paramaters (= and o) can be relaxed to = 10% I ligud eompeneation formala is applied 10

g gairid AR valies, Al frequences above 3 GHz, the validity of tissua parameters (rx and o) is restrictad to £ 5% The uncanainty & ihe RSS of
the ConwF uncenanty for indosted targe! fissue paramabens

¥ plpha/Depih are detemingd during calibration. SPEAG wamants that the remaining desiation due b the boundary effect aftar compensation is
afweys leas than + 1% for frequencies below & GHZ and bilow 2 2% for frequencies between 346 GHz # any distance largar than half the probe fip
diameter from the boundary.

Certificate No: EX3-3612_May17 Page 5of 15
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EX30V4- SN:3612 May 17. 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Calibration Parameter Determined in Body Tissue Simulating Media

| . Relative | Conductivity E| Depth © J Unc |

| f(MHz} Parmittivity |5/m]) ConwF X | ConvF Y | ConvFZ | Alpha {mm} . [(k=2)
150 619 | o080 982 | o982 | 982 | 000 | 100 | +133%
300 56.2 0.82 9.51 851 951 | 005 | 125 | $133%
450 56.7 0.94 9.35 9.35 935 | 009 | 125 | 2133%
750 55.5 0.96 B.62 B.62 862 | 044 | 080 | :120% |
835 552 0.97 8.41 841 a41 0.52 0,84 £120%
900 55.0 1.05 Ba8 | 838 838 | 027 | 111 | s120%
1450 54.0 1.30 7.39 7.39 738 | 032 | 080 | £120%
1810 | 533 1.52 743 | 743 713 | 034 | 084 | £12.0% |
1900 |  sa3 | s 7.07 7.07 707 | 040 | 080 | +120% |
2100 53.2 162 | 727 797 727 | 042 | 080 | +120%
2300 529 1,81 5.86 6.86 686 | 040 | 080 | +120% |
2450 52.7 185 682 | 682 BA2 | 027 | 082 | £120% |
2600 52.5 2.18 6.58 6.58 658 | 029 | 080 | +120%

a0 49.4 5.01 439 | 430 | 430 | 040 | 180 | 2131%
5250 489 5365 | 431 431 | 431 | 040 | 190 | s131%
5500 488 565 | 380 389 | 386 | 045 | 180 | +131%
5600 485 5.77 380 380 | 380 | 045 | 190 | +131%
5750 483 | 584 | ao 400 | 400 | 050 | 190 | s131%

© Fraguency validity above 300 MHz of = 100 MHZ anly appkes for DASY w4.4 and higher [sea Page 2), elss il is restricted to + 50 M-z, The
uncertainty is the RSS of the ComvE uncertainty at calbration fraquency and the unertainty for the mdicated Tequency band. Frequeney validity
below 300 MHz is £ 10, 26, 40, 50 and 70 MHz for ConvF assessmeants at 30, 64, 128, 150 and 220 MHz respesctively. Above § GHz frequency
walidity can be esdended Lo + 110 MHz.

© At frequencies below 3 GHz, the validity of dssue parameters [z and o} can be relaxed to + 10% If liquid compensation feemula is applisd 1o
measured SAR values. Al freguencies above 3 GHe, the validity of tssue perameters. (e and o) is restricted bo £ 5%, The uncentainty is the RSS of
the ComF uncartainty for indicated target tlas ue parameters

 Alpha/Daegth are determinad during calibration. SPEAG warranls that the remaining devistion dus o the boundary efeal afer compensation is
always bess than + 1% for freguencies below 3 GHz and below + 2% for frequencies batween 3-6 GHz at any dstance larger than half the probe tip
digmeter from the boundany.

Cartificate Mo: EX3-3612 Mayi7 Paga 6 of 15
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EX3IDVA- SN:3512

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

b
'1‘?._|'|

Report ID: P8400-EME-00001

May 17, 2017
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Uncertainty of Frequancy 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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EX3DV4- SN:3612 May 17, 2017

Dynamic Range f(SAR}caq)

{TEM cell , foy.= 1900 MHz)

108

-
=
3

Input Signal [uV]

—
(=]

102_ -

1o 1

10 10
SAR [mWem3)]

et GoMmpensalsd compensatsd

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3612 May 17, 2017

Conversion Factor Assessment

f= B35 MHz, WGLS R2 (H_convF) f= 1900 MHz.WGLS R22 (H_convF)

SAR gl

o ¥ " L 2 = n b ] ad o L] i 1% 20 ko) u = an
& fmmi

z[mm]
8 2] | -
arskaeal

ansharal

Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz

e

Laddbe
cowmob MO

45

-t0 08 08 <04 D2 00 02 0.4 ce 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3IDV4- SN:3612

Report ID: P8400-EME-00001

May 17, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3612

Other Probe Parameters

Sensor Arrangement

Triahgular

Connector Angle (%)
Machanical Surface Detection Mode

789

Optical Surface Detection Madea

enabled
disabled

Probe Owerall Length

337 mm

Probe Body Diamater

Tip Length

Tip Diameler

10 mim

9mm

“Z5mm

Probe Tip to Sensor X Callbration Point

1mm

Probe Tip to Sensar Y Calibration Point

1mm

" Probe Tip to Sensar 2 Calibration Point

1 mm

i_Réc:ornmended Measurement Distance from Surface

T4mm |

Cartificats Mo, EX3-3612_May1T Fags 11 of 15
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EX30W4= SN:3612 May 17, 2M7
'ggpandlx: Modulation Calibration Parameters
[1]+] Commurication System Name A B c D VR Une™~
daB dByuv dB my (k=2)
o cw % 0.0 0.0 1.0 0060 | 1404 | 227 %
Y 0.0 0.0 1.0 140.7
z 0.0 0.0 1.0 1417
ETE" GEM-FOD {TOMA, GMSK) x| o213 865 13.8 838 | 1178 | +18%
hd 1.67 3.5 125 76.9
z 254 8.1 14.8 1072
%3- GPRS-FDD (TOMA, GMSK, TH 0} X 2.14 66,8 14.2 a.57 111.5 380
Y 153 62.7 12.1 76.2
Z 263 0.4 16.4 103.6
;10‘:24- GPRS-FOOD (TOMA, GMSK. TN 0-1) X 199 681 135 | 656 | 1454 | 01T %
Y 388 TR.O 17.9 1409
z 4.74 TeT 8.3 1337
B&pg& EDGE-FDD {TOMA, BPSK, TH 1) x 557 T40 27.0 12.62 182 1.9 %
v [ 408 70.0 24.6 53.4
Z 5.49 738 2T 72.1
Iijl;nczfr EDGE-FDD (TOMA, 8PSK, T 0-1) % | 537 750 7255 B55 | 1462 | +1.7 %
¥ | 477 71.4 238 110.0
Z 583 7.6 6.4 1334
1h?°|nl.‘.‘27- GPRS-FDD (TOMA, GMSIK, TN 0-1-2) X 5.38 813 178 4 80 1478 1.9%
¥ | 2373 1000 233 1310
Z | 2488 99.7 31 133.0
éiocza- GPRS-FOD {TOMA, GMSK, TN 0-1-2-3) | x 3940 a0.8 1.2 356 136.7 14 %
hd 3148 996 21,8 141.3
Z | 2830 93.9 pr¥] 145.2
E&gﬂu EDGE-FDD (TOMA, 8PSK, TH 0-1-2} * 533 76.0 24.9 7.78 148.8 4%
Y | 483 718 228 147.8
4 5.44 TE.T 253 134.9
‘1:?:;?9 COMAZOOD {1xRTT, RC1) X 4.85 6.8 188 457 141.0 #1129
¥ | 484 67.2 19.4 1495
F4 504 658.2 20.1 149.8
100“?:6- UMTS-TDD (TD-SCDMA, 1.28 Mcps) W 4 53 705 24.5 1.1 7.8 1.7 %
Y 4,00 671 22 6 80.0
z 465 1.5 254 108.8
510055— EDGE-FDD (TOMA, 8PSK, TH [-1-2-3) x 464 T3.1 26 B.52 1410 1.4 %
Y 4.57 728 27 147.2
z 4.81 T5.0 24,0 129.0
&D?‘I- COMAZD00 (1xRTT, RC3) X 3.06 657 18.3 87 136.8 0.9 %
Y | 408 BE.6 16.0 143.5
z 4.22 67.9 18.8 145.3
éiﬂcw GPRS-FOD {TOMA, GMSK, TN 0-4) x| zm 584 134 | BBB | 142D | =22%
Y 2.59 718 15.0 138.5
Z 11.30 9.6 22.2 133.5
Cartificate No: EX2-3812_May17 Page 120f 15
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EX3DVv4— SN:3612 May 17, 2017
é\{frgs- EDGE-FDD (TOMA, 3PSK, TH (-4) x E.BE T7.8 5.9 985 1416 125 %
Y 5.01 7249 24.3 106.0
Z 6.21 T9.8 26.0 148.0
10197 IEEE 802, 11n (HT Mixad, 13.5 Mops, X 0.6 69,2 M5 a.07 149.0 130 %
CAB BPEK)
ki 40,51 634 1.0 1285
Z 1046 G691 21.5 133.8
10156- {EEE 802_11n {HT Mix=d, 6.5 Mbps, X 10,22 GO0 215 B.A0 1451 +3.0 %
CAB BPSK)
Yo A0 656.3 210 125.8
Z 10,02 68.7 214 128.7
;.DA%M COMAZ000, RC1, 3055, Full Rata X 448 672 188 am 1442 9%
Y 4,55 679 18.5 127.3
Z 4.73 693 20.4 130.2
;3?1- COMAZOOD, RCS, 3055, Full Rate X A ] B6.4 184 3.46 138.0 0.7 %
Y 3.88 ET.9 19.8 141.5
rd 4.05 68.3 204 146.1
1?&92— CDMAZ000, RC3, 5032, Full Rate x 3.62 664 183 338 1391 0.7 %
¥ 1.5 68.4 19.8 1427
z 408 0.0 207 145.6
'32593- COMAZOD0, RC3, 503, Full Rate x 3.72 66.4 18.4 350 1356 HT %
Y 3.90 678 18.6 1414
z 4.07 69,3 20.4 146.0
A:.%Qﬁ- COMAZ000, RC1, SO3, 1/8th Rale 25 . | X 6.79 678 24 6 12,49 95.8 £1.7 %
Y 5.20 64.3 223 64.1
) F 5.68 B7.8 4.7 a7.8
H?G- COMA2000 (1xEV-DO, Rev. 0} x| 407 686 189 | 376 | 1462 | w07 %
Y 5.26 6.9 9.9 1328
Z 5.62 7241 20.9 144.9
li'dfﬁn COMAZOO0 (1xEV-DO, Rev. A} X 4.91 GB.T 19.0 377 1465 0.9 %
Y 519 700 20.0 1303
zZ 5.50 720 21.0 143.3
10408- COMAZOD0, RC3, S032, SCHO, Full ¥ .56 8.9 19.8 522 128.3 1.2 %
AME Rata
Y 6.53 603 201 136.2
F4 683 712 21.2 140.8
10415- |EEE B0Z.110 WIFI 2.4 GHz (DSSS, 1 X 271 675 16.2 1.54 1434 +0.7 %
AbA Mbps, 39pe duly cycle)
hd 345 73.1 215 128.2
4 EXAl 754 224 141.4
10417- IEEE B02.11a/h WiFi § GHz (OFDM, & X 10,31 69.0 218 823 145.7 3.0 %
ARA Mbps, F9pc duly cycle)
¥ 10,10 G4 21.2 125.0
Z 10.23 69.3 21.9 138.9
10418- | IEEE 802.11g WiFi 2.4 GHz (DS35- Kooz 69,1 216 B4 | 1452 | £2.0%
Db COF DM, 6 Mbps, S8pe duty cycle, Long
preambule)
Yo 1002 fifl. 4 21.2 1254
Z 10.15 §9.2 217 139.0
Cartificaie No: EX3-3612_May17 Page 13 of 15
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10534- | [EEE BOZ.11ac WiFl (40MHz, MGSD,
AhA Bopc duty cycle)

10.83 631 216 545 1338 [ T %

10.87 68,1 2.6 135.0

10.65 68.8 216 1236
10535- IEEE B0Z.11ac WiFi {40MHz, MCST, 10.84 604 M6 #.45 1346 30 0
AR QOpc duty cycle)

10.69 69.1 2186 1351

10.73 6.1 T 1285
10544- IEEE 802 11as WiFl (80MHz, MCS0, 11.29 695 21.7 847 1389 £3.0 %
AR Bfpe duty cvcle)

11.10 608.2 215 136.9

11.14 60.5 T 128.7

EX3DVa— SN:3612 May 17, 2017
10458- | COMA2000 {1xEVDO, Rev, B, 2 X B.26 680 20.1 G855 | 1340 [ 217 %
AAA carrisrs)

Y B.55 686 20.5 140.6

z | &z 684 20.5 125.9
10458 | COMAZO00 (1xEV-DO, Rev. B, 3 X | 1079 LK) 215 825 | 1371 | 230%
ASA CAMMEars)

¥ | 11.20 62.7 1.9 143.6

Z | 107 [EH 218 127.5
10515- | IEEE 802 11b WiFi 2 4 GHz (D855, 2 K| 274 8ra 16.4 168 | 1480 | H07%
ABS hbps, 99pc duty cycls)

Y 3062 74.2 22.0 1294

z 38 76.1 228 140.5
10578~ |EEE 802 T1a/h WiFi 5 GHz (OFDM, & % | 1045 69.4 215 823 | 1495 | #25%
ARS8 H9ps dul et

¥ | 1013 AB.4 B 126.7

2| 1029 5.3 2.8 130.5
10625- | IEEE BO2.11ac WIFi {20MHz, MCS0, X | owa GE.4 21.3 838 | 1260 | 30%
AR S8pc duly cycle)

Y| 1044 66.7 215 1204

Z | 1050 624 220 1420
10526- IEEE B02.11ac WiFi (20MHz. MCS1, X | 1032 68.5 21.4 842 | 1266 | 230%
ARR B9pc duty cycle)

¥ | 1047 6H.8 21.5 1301

Z | 108 68.6 22.1 142 2

X

Y

Z

X

i

z

®

Y

]

X

1054 5- IEEE BD2.11ac WiFi {B0MHz, MCS1,
AAR 98pc duty cycle)

11.46 9.9 218 £.55 1411 50 %

Y 11.21 69,3 216 138.1
— Z | 1128 8.7 218 1299
B0Z.11g WiF] 2.4 GHz (D855~ x 10.12 . f . .
vy 9 Mires, BBl chaty o) B5.5 21.3 825 12748 2.7 %
hd 10.22 GG 213 1273
z 10.38 695 220 142.2
10571- |EEE B02, 11k WiFi 2.4 GHz (D555, 1 X 242 7.6 185 1.99 147.5 0.9 %
ARA Mbps, 80pe duty cycle)
Y 344 725 1.5 148.6
Z .68 738 2.9 138.7
10572- IEEE 802 11b WiFi 2.4 GHz (DSSE, 2 x 203 BR.4 18.8 109 B0 0.7 %
ABA Mbps, 80pc duty cycle)
Y 353 T34 Fali 145.7
Z 4.04 761 2249 137 5
10575 |EEE 802,115 WiFi 2.4 GHz (D335~ ® 1018 [ 1.5 B.58 124 0 3.0 %
AdS OF DN, § Mbps, 90pc duty cycla)
hd 10.32 68.6 216 123.8
e 10.48 £9.5 222 138.0
10576- | IEEE B02.11g WIFI 2.4 GHzZ [DE&S- X T
AA DFDM. 9 Mes, 90pe duty eycle) 10,20 6d.4 215 ] 1238 3.0 %
Y| 1035 BH.7 216 1237
Z 10.53 606 2.3 140.0
Certificate Mo, EX3-3612_May17 Page 14 of 15
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EX3DV4— SN3612 May 17, 2017
10583- [EEE &02 T1a/h WiF1 5 GHz (OFDM, B
vy o, St duts evcien 1 X | 1083 696 222 5.59 1496 | 27 %
¥ | 1033 68.6 216 124.0
2 | 1048 5.5 222 1295
10584~ IEEE B2 11a/h WIFI 5 GHz (OFDM. 9 ¥ 10.22 &B.5 2.5 B.EO 1242 +3.0 %
ABR Mbxps, S0pc duty cycle)
Y | 1035 66.6 218 1244
2 | 1082 60.6 22,3 139.8
10501- IEEE BO2. 11n {HT Mixed, 20MHz, b4 10,34 BEE 21.8 483 125.8 3.0 %
AdS MOS0, 90pe duty cycle)
¥ | 1051 68.8 21.7 127.7
Z | 1086 69.7 223 143.1
10582- | IEEE B02-11n (HT Mixed, 20MHz, X[ 10m 68.7 21.7 879 | 1282 | +3.0%
AL MCS1, 90pc duty cycla)
v | 1066 68 0 1.8 1282
Z | doa2 69.8 22,5 143.2
10559. IEEE S02.11n (HT Mixad, 40MHz, X 11m 692 21.9 a79 | 1331 | 3.0%
ARA MCS0, 80p¢ duty cycle)
Y | 1108 69,3 219 134.2
Z | 1085 6.1 218 1237
10800- | IEEE 802.11n (HT Mixad, 40MHz, x| o7 9.3 220 866 | 1327 | =30%
AbA MECS1, 80pe duty cydle)
Yol 693 219 134.8
Z | 1095 9.2 221 124.9
10607- | IEEE 802 11ac WiFi (20/Hz, MCS0, X {1030 8.4 215 B84 | 1248 | +30%
AMS 90pc duty cycle)
Y | 1051 688 217 128.3
Zz | 1086 60.6 R 1428
10608- | IEEE B02.11sc WIFT (20MHz, MCS1, X | 1049 68.7 217 B77 | 1287 | 27 %
AAM S0pe duty cycla)
Y | 1087 60.0 218 130.0
2 | 1083 6.8 25 1439
10816- | |EEE 802.112c WiFl (40MHz, MCS0, % | 1101 58.2 1.8 BEZ | 1m0 | &7 %W
ABA Aipe duty cycle)
Y | 1108 693 219 1362
Z | 1134 703 226 149.7
10B17- IEEE 802.11ac WiFi (40MHz, MCS1, % | 1088 ) X ! 1. .
v P trapbied 69,1 218 2,81 1318 | 230%
Yo 19,09 £9.3 21.8 135.7
Z | 1085 6.0 219 1234
10626- | IEEE 802.11ac WiFi (80MHz, MCSD, K| 1148 698 2.0 8.83 | 1368 | @0%
AR 80pc duy cycle)
Y o[ 1133 604 21.8 138.3
Z | 13z 68.6 220 1274
10827- | IEEE 802.11ac WiFi {80MHz, MCS1, x| 158 609 221 BBE | 1368 | +3.0%
AAA Blpe duty cycla)
¥ | 1140 69.5 219 1383
z | 1ar 687 321 1273
Lﬁ’«ﬂ— COMAZ000 (1x Advanced) X 375 56.8 187 345 | 1428 | 07 %
¥ | 408 #2.0 0.3 148.6
z | 40z 9.3 0.5 1353
;ﬁumll't;eirty is determined using ihe max. devistion from inaar response spalying rectandgular disbution and is npressad for the aguars of the
Certificate Mo EX3-3612_May17 Page 15 of 15
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Appendix C
Dipole Calibration Certificate
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirassze 43, 8004 Zurich, Switzerland

At e
S A,

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Serviee

mow

Accredited by the Swiss Accraditation Service (SAS)
The Swiss Acereditation Servics is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Motorola EME

CALIBRATION CERTIFICATE

Aocreditation Mo: SCS 0108

Client Cerfificate No: D450V3-1077_Nov15s

Object D450Y3 - SN: 1077

Calibration procedure(s) QA CAL15.v8

Calibration procedure for dipole validation kits below 700 MHz

Calibeation date: Navember 25, 2015

Thiz calibration cerificate docurments the traceability to national standards, which rezize the physical units of meagurements (51).
The measurements and the uncertainties with confidence probrability are given on the fellowing pages and are part of the certificate,

Calibration Equipmaent used (MATE crifical for calibration)

All calibrations have been condusted in the closed labaratory facility: smdranment temperature (22 + 31°C and humidity < 70%.

Primary Standards D # Cal Date (Cedificate No.) Scheduled Calibration
Power meter E44198 G4 283874 01-Apr-15 (No. 217-02128) Mar-16
Power sensor E44124, hAY.41488087 01-Apr-15 (No. 21702128} Mar-16
Reference 3 dB Atenuatar SM: 35054 (3c) D1-Apr-13 (Na. 217-08128) Mar-18
Reference 20 dB Atlenuator SM: 35058 (20k) 01-Apr-15 [No. 217-02131) Mar-16
Type-N mismateh combination BN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16
Raference Probe ETIDVE SN: 1507 30-Dec-14 (No. ET3-1507_Dec14) Dec-15
DAE4 SM: 554 0B-Jul-15 [Mo. DAE-E54_Jul15) Juk-18
Secondary Standards D # Check Dake {in housa) Scheduled Check
AF generator HP BE4BC US36A2U0 700 D4-Aug-83 (in housa check Apr-13) In house chisck: Apr-16 1
] Natwork Anatyzer HP 8753E US3TIN0585 54206 18-0c-01 (in house check Oct-15) In house check: Oct16
* Marme Function Signature
1Calibrmd by: Leit Kiysner Labaratony Technician W ?/;
1 ¥ ¥ g }W—.
Approved by Katja Pokovic Technizal Manager

This calibration certificate shall not be repeoduced sxcept In full witheul writlen approval of the laboratony.

Issupd; Movember 25, 2015

Certificate Mo: D450V 3-1077_Mov1s

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.21
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Calibration Laboratory of ‘_\\\‘i\é,,;,_‘ S Schwelzerischer Kalibrierdienst
Schm[d & Partner m ¢ Service suisse d étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % I,r;R\‘,.\?‘ S Swiss Calibration Service
il
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
MNIA not applicable or not measuraed

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, "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 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s easurement 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.

s 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 peint. The Return Loss ensures low
reflected power. No uncertainty required.

* Electrical Deiay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

e 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%.

Cerificate Mo: D450V3-1077_Movis Page 20f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 450 MHz =1 MHz
Head TSL parameters
The following parameters and caleulations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 220°C 435 0.87 mho/m
Measured Head TSL parameters (22.0£0.2)°C 440 £6 % 0.89 mho/m = 6 %
Head TSL temperature change during test =05°C wa2n =
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g} of Head TSL Cendition
SAR measured 250 mW input power 1.18 W/kn
AR for nominal Head TSL parameters normalized ta 1W 4.57 Wikg = 18.1 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL candition
SAR measured 250 mW input power 0777 Wikg
SAR for nominal Head TSL parameters nomalized to TW 3.07 Wikg = 17.6 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 567 0.84 mha/m
Measured Body TSL parameters {220 £0.2)°C 563 x6% 0.95 mho/m £ & %
Body TSL temperature change during test <0.5"C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Candition
SAR measured 250 mW input power 1.14 Wikg
SAR for neminal Body TSL parameters nomalized to 1W 4.52 Wikg = 18.1 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 0.745 W/kg
SAR for nominal Body TSL parameters normalized to 1W 2.97 Wikg = 17.6 % (k=2)
Ceriificate Mo: D450V3-1077_Nowis Page 3of B
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Report ID: P8400-EME-00001

Impedance, transformed to feed point |i1Q-230

Return Loss -22.1dB
Antenna Parameters with Body TSL

Impedance, transfarmed to feed point 5500 -68Q

Retumn Loss -21.9dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.348 ns

After lang term use with 100W radiated power, only a slight warming of the dipale 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 dipele ams 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 changs. The overall dipole length is still

according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend o the saldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufacturad by

SPEAG

Manufacturad on

June 24, 2010

Centificate Mo: D450V3-1077_Mov15
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DASY5 Validation Report for Head TSL

Date: 25.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1077

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

Medium parameters used: f = 450 MHz; o = 0.89 S/m; & = 44; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (I[EEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
s Probe: ET3DV6 - SN1507; ConvFi(6.58, 6.58, 6.58); Calibrated: 30.12.2014:
= Sensor-Surface: 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn634: Calibrated: 08.07.2015
« Phantom: ELI v4.0; Type: QDOVAQOLBB; Serial: TP:1003
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 39.43 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.67 Wikg

SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.777 W/kg

Maximum value of SAR (measured) = 1.25 W/ke

0dB =1.25 W/kg = 0.97 dBW/kg

Centificate No: D4S0V3-1077_Nov15 Page S of 8
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Impedance Measurement Plot for Head TSL

25 Hov 2045 42:28:22

CRY S44 2 U FS 1: 58125 0 -~2.2949 0 15414 pf 452,089 888 MHz
Del
i 47 \

= ‘ |

o N

| T |

A |,

\ i
s -
Avg B L
16
Hie
CHMZ S11  LOB S gB/REF -20 o8 1:-22,129 dB 470,000 BRG MMz
Del ﬁ I [ ///’-k‘
Cor ‘\\ | ;/
o
~
B
Fra
Hld
START 258,008 B0B MHz STCP BSD.O08 BRE MHz
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DASYS5 Validation Report for Body TSL

Date: 25.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1077

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

Medium parameters used: f =450 MHz; o = 0.95 S/m; & = 56.3; p = 1000 ke/m’
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/TEC/ANSI CA3.19-2011)

DASYS52 Configuration:
s Probe: ET3DV6 - SN1507; ConvF(7.05, 7.05, 7.05); Calibrated: 30.12.2014;
« Sensor-Surface: 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn654; Calibrated: 08.07.20115
s Phantom: ELI v4.0; Type: QDOVAQQ1BB; Serial: TP:1003
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 36.74 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.80 Wikg

SAR(1 g) = 1.14 Wikg; SAR(10 g) = 0.749 Wikg

Maximum value of SAR (measured) = 1.22 Wkg

-6.00

-8.00

0dB =122 Wkg=0.86 dBW/kg

Certificate Mo: D450V 3-1077 _Nov15 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Z5 How 2815 12:47:32
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£
Del
or p— (1
1/ ' I
w -
i f
Sy
I 4
LHE.C" T L
Hid
CHz s11  L0G 5 dB/REF -20 B 1:=21,931 GB 450,000 008 MMz

A T .
Cor | _‘*_\_/

.
A
z?
HLd
START 2508860 868 MHz STOP ES2.B68 BEA MHz
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Dipole Data

Report ID: P8400-EME-00001

As stated in KDB 865664, for dipole D450V 3 (serial number 1077) exceed annual calibration, the
test laboratory must ensure that the required supporting information and documentation are
included in report to qualify for extended calibration interval.

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

Dipole D450V3 Head Bod
(SN 1077) Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i dB
12/01/2016 59.08 | -2.93 -22.65 51.05 | -7.45 -22.63
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