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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model numbers PMUD2904A and PMUD2906A. These
devices are classified as Occupational/Controlled. The information herein is to show
evidence of Class Il Permissive Change compliance base on SAR evaluation of new
introduced battery PMNN4525A.

2.0 FCC SAR Summary

Table 1
. Max Calc at Body (W/kg) Max Calc at Face (W/kg)
qu'gs”se”t Frequency band (MHz)

1g-SAR 10g-SAR 1g-SAR 10g-SAR

TNF 150.8 -173.4 MHz 2.08 1.21 1.17 0.91

2402-2480 MHz
*DSS (Bluetooth) NA NA NA NA
Simultaneous Results 2.08 1.21 1.17 0.91

* Results not required per KDB 447498 (refer to section 14.0)

Note: “Max Calc at the Face” reflects the new SAR compliance value at the head for this FCC
ID. (Previous filed SAR value for head is 0.82 W/kg)

3.0 Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

DC: Duty Cycle

DQPSK: Differential Quadrature Phase-Shift Keying
DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

FHSS: Frequency Hopping Spread Spectrum

GFSK: Gaussian Frequency Shift Keying

GOB: Generic option board

IFA: Inverted F antenna

LMR: Land Mobile Radio

NA: Not Applicable

NKP: No Keypad

PTT: Push to Talk

SAR: Specific Absorption Rate

TNF: Licensed Non-Broadcast Transmitter Held to Face
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4.0

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

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

e FCC KDB -447498 D01 General RF Exposure Guidance v06

50 SAR Limits

Table 2
SAR (W/kg)
(General Population / (Occupational /
EXPOSURE LIMITS Uncontrolled Exposure Controlled Exposure
Environment) Environment)

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

6.0 Description of Device Under Test (DUT)

These portable devices operate in the LMR band using frequency modulation (FM). These
devices also contain Bluetooth technology for short range wireless devices.

The LMR band in this device operates in a half duplex system. A half duplex system only
allows the user to transmit or receive. These devices 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.

These devices are intended to be used with a maximum duty cycle of 50%. Bluetooth
operation is as follows: Supports Bluetooth 2.1 + EDR (Class 2 BT device), offers HCI
compliant solutions. The modulation frequency is pi/4 dgpsk and 8dpsk (GFSK modulation
with hopping 79 (1MHz) channel). The worst case duty cycle is derived from a 5-slot packet
type operation which consists of receiving on 1-slot and transmitting on 5 slots. The
maximum duty cycle is 77% as defined by the BT standard.

The intended operating positions are “at the face” with the DUT at least 2.5cm from the
mouth, and “at the body” by means of the offered body worn accessories. Body worn audio
and PTT operation is accomplished by means of optional remote accessories that are
connected to the radio. Operation at the body without an audio accessory attached is possible
by means of BT accessories.
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7.0 Optional Accessories and Test Criteria

These devices are offered with optional accessories. The following section identifies the test
criteria and details for each accessory category applicable for this PCII filing only. Detail
listing of all approved offered accessories available in original filing report.

7.1 Antennas
There are two antennas applicable for this PCII filing. The table below describes the

antennas.
Table 3
Antenna Models Description Selected for test Tested
PMADA4117A VHF helical (136-155 MHz) % wave, -12dBi Yes Yes
PMADA4118A VHF helical (152-174MHz) %2 wave, -12dBi Yes Yes
7.2 Battery

There is one new battery applicable for this PC 1l filing. The table below describes
the battery.

Table 4
Battery Models Description SR Tested Comments
for test
PMNN4525A Battery Li-lon 2000 Typical IP68 Yes Yes

7.3 Body worn Accessories

There are two body worns applicable for this PC Il filing. The table below describes
the body worns.

Table 5
Battery Models Description SR Tested Comments
for test
PMLN5838A Hard leather case w/ 3” fixed belt loop (FKP) Yes Yes
NTN5243A Carrying strap Yes Yes

7.4 Audio Accessory
None of audio accessory applicable for this PC Il filling.
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8.0  Description of Test System

8.1 Descriptions of Robotics/Probes/Readout Electronics

Table 6
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 gﬁ%‘)‘
SPEAG DASY 5

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

Table7
Phantom
Dimensions Material Support Loss
Material LXxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280175175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gZ’;“ _ | Human Model | /-2(;TerTSn | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4+-1, | 600x400x190
Loss Tangent =
<0.05

8.3 Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. 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 8. During the daily testing of this product, the
applicable mixture was used to measure the Di-electric parameters at each of
the tested frequencies to verify that the Di-electric parameters were within the
tolerance of the tissue specifications.

Simulated Tissue Composition (percent by mass)

Table 8
150 MHz
Ingredients Head | Body
Sugar 55.4 | 49.7
Diacetin 0 0
De ionized -

Water 38.35 | 46.2
Salt 5.15 3.0
HEC 1.0 1.0
Bact. 0.1 0.1
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9.0

Additional Test Equipment

Report ID: P7322-EME-00001

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

Table 9
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe EX3DV4 3612 7/11/2016 7/11/2017
Speag DAE DAE4 684 412912016 412912017
Power Meter E4418B MY 45100532 11/4/2015 11/4/2017
(V\Z‘t)r‘]"’gg dSS”Ff/OJD) 8481B SGA41090248 12/14/2015 12/14/2016
Amplifier 10W1000C 312859 NCR NCR
(vect Osr'ggaci gsegeKﬁt;’_% GHz) E4438C MY44270302 6/18/2015 6/18/2017
Dickson Temperature Recorder TM320 12253047 11/19/2015 11/19/2016
Temperature Probe 80PK-25 080428.01 8/5/2016 8/5/2017
Thermometer HH806AU 080307 4/8/2016 41812017
Network Analyzer E5071B MY42403147 11/6/2015 11/6/2016
Dielectric Assessment Kit DAK-12 1051 3/8/2016 3/8/2017
SPEAG Dipole CLA150 4016 12/3/2014 12/3/2016

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 10
Dates Probe Ca_libration Probe Mes;l:;?:et'l;ssue Validation
Point SN c | € Sensitivity | Linearity | Isotropy
CwW
7/20/2016 Body 150 3612 0.81 58.9 Pass Pass Pass
7/20/2016 Head 150 0.78 51.6 Pass Pass Pass
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10.2 System Verification

Report ID: P7322-EME-00001

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 11
System Check [System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VIS 2 | DR [T el (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
3612 FCCBody | SPEAG CLA150/ | 3.83 +/- 10% 4.20 4.20 10/06/2016
IEEE/IEC Head 4016 3.76 +/- 10% 3.92 3.92 10/10/2016
10.3Equivalent 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.
Table12
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.80 61.9
0 FCC Body (0.76-0.84) (58.8-65.0) 0.80 59.9 10/6/2016
IEEE/IEC 0.76 52.3
Head (0.72-0.80) (49.7-54.9) 0.78 50.8 10/10/2016
IEEE/IEC 0.76 52.3
151 Head (0.72-0.80) (49.6-54.9) 0.78 50.7 10/10/2016
0.81 61.5
167 FCC Body (0.77-0.85) (58.4-64.6) 0.81 59.6 10/6/2016
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:
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Table 13
Target Measured
Range: 19.1-24.9 °C
Ambient Temperature 18-25°C Avg.21.4°C
Range: 20.5 - 20.9°C
Tissue Temperature NA Avg. 20.7°C

Relative humidity target range is a recommended target

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

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

Table 14
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 541 mm %-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
normal at the measurement location

30°£1° 20°£1°

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

2-3 GHz: <12 mm 4 -6 GHz: <10 mm
When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point
on the test device.

Maximum area scan spatial resolution: AxArea, AyArea

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

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

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

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

The DUT are portable devices operational at the body and face as described in
section 6.0 while using the applicable accessories listed in section 7.0. All
accessories listed in section 7.0 of this report were considered when implementing
the guidelines specified in KDB 643646.

12.3 DUT Positioning Procedures

The positioning of the device for each body location is described below and
illustrated in Appendix G.

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front side separated 2.5cm from the
phantom.

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;y, — fio,)/ f1+1

low
Where

N¢ = Number of channels

Fhigh = Upper channel

Fiow = Lower channel

F¢ = Center channel
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12.5 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
19-SAR” and “Max Calc.10g-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” and “Max Calc.10g-SAR” are scaled using the following formula:

—Drift

Max _Calc =SAR_meas-10 10 .

P_max
P_int

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

A new offered battery (PMNN4525A) was assessed at the body and face using the
highest applicable configuration found during initial compliance assessment on file
with the FCC. All modes of operation identified in section 6.0 were considered
during the development of the test plan. All tests were performed in CW mode and
50% duty cycle was applied to PTT configurations in the final results.

13.0 DUT Test Data

13.1 Assessments at the Body and Face

The new Battery PMNN4525A was assessed using the accessories indicated in
section 7.0 which represent the highest applicable configurations at the body and
face found during the initial compliance assessment on file with the FCC. SAR plots
of the highest results per Table (bolded) are presented in Appendix E.
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Table 15
Max Max
Meas. | Calc. | Calc.
Test Init | SAR | Meas. | 10g- 19- 10g-
Carry Cable Freq | Pwr | Drift |1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory  |Accessory| (MHz) | (W) | (dB) | (W/kg) |(W/kg) |(W/Kkg)| (W/kg) Run#
Assessment at the Body
PMAD4118A| PMNN4525A | PMENSBSBA o\ e | 167.000 | 536 |-055| 327 | 1.90 | 2.08 | 1.21 | ZR-AB-161006-19
INTN5243A
Assessment at the Face
PMADAL17A| PMNN4525A |  NONE | NONE |150.800 | 556 |-053| 1.85 | 1.43 | 113 | 087 | ZR-FACE-161010-10

Note: SAR degradation at the Face with new battery PMNN4525A.

13.2Shortened Scan Assessment

A “shortened” scan with the SAR degradation configuration from above was

performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened cube

scan presented in Appendix 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 16
Max Max
Meas. | Meas. | Calc. | Calc.
Init | SAR | 1g- 10g- 1g9- 10g-
Carry Cable Test Freq | Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) |(W/Kg)|(WI/kg)|(W/kg)| (W/kg) Run#
PMADA4117A | PMNN4525A NONE NONE 150.800 |5.54| -0.25 | 2.04 | 1.58 1.17 0.91 |ZR-FACE-161010-12

14.0 Simultaneous Transmission Exclusion for BT

Per guidelines in KDB 447498, the following formula was used to determine the test

exclusion to an antenna that transmits simultaneously with other antennas for test distances

< 50mm:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,

mm)] *[VF(GHz)/X] = 0.32 W/kg, which is < 0.4 W/kg (1g)

Where:

X =7.5 for 1g-SAR; 18.75 for 10g
Max. Power = 7.7mW (10mW*77% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

Per the result from the calculation above, simultaneous exclusion is applied and therefore
SAR results are not reported herein.
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15.0 Results Summary

The highest Operational Maximum Calculated 1-gram and 10-gram average SAR values
found for this new introduce battery PMNN4525A:

Table 17
T bFrequency Max Calc at Body (W/kg) | Max Calc at Face (W/kg)
and (MHz) | 1g-SAR | 10g-SAR 1g-SAR | 10g-SAR
FCC
LMR | 150.8-1734 | 208 | 121 | *117 | 091
Industry Canada
LMR | 138174 | 208 | 121 | *117 | 091
Overall
LMR | 136-174 | 208 | 121 | *117 | 091

All results are scaled to the maximum output power.

Note: * “Max Calc at the Face” reflects the new SAR compliance value at the head for this
FCC ID. (Previous filed SAR value for head is 0.82 W/kg)

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF
Exposure limits of 8 W/kg averaged over 1 gram per the requirements of OET Bulletin 65.
The 10 grams result is not applicable to FCC filing.

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 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Table A.1: Uncertainty Budget for Device Under Test for 150 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 00
Axial Isotropy E.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 00
Hemispherical Isotropy E.2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 00
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 00
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 00
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 00
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 00
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 00
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 00
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 00
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 00
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 00
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 00
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 0
Phantom and Tissue Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 00
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 00
Liquid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 00
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 00
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 00
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) 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 150 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 o
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 o
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 o
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 o
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 o
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E4.2 2.0 R 1.73 1 1 1.2 1.2 o
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 1.73 064 | 043 | 1.8 1.2 o
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 064 | 043 | 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

¢) 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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calihfarﬂ:ll'l Lﬂhﬂrﬂmw of Ty T T
. 2R e, 5 Schweizerischer Kalibrisrdicnst
e = (Q) : ==
) 5 = Servizio svizzers di taratura

Zeughaussirages 43, 2004 Zurich, Switzertand i,ﬁ} "'th o S Swiss Calibration Servics
Accredited by the Swias Ascreddation Servica (SAS) Accreditation No,: SCS 0108
The Swiss Accreditation Servics is ane of the signatories to the EA

Ml aboral PAuggr it for the recognition of calibratian certificates

Client Motorola Solutions MY Certificate No: EX3-3612_Jul16
|CALIBRATION CERTIFICATE |

Oibject EX3DV4 - SMN:36812

Calibration procedurss) QA CAL-01.v9, OA CAL-12.v8, QA CAL-23.v5, QA CAL-25.v5

Calibration precedure for dosimetric E-fizid probes

Calibration date: July 11, 2018

This calibration canficate dacumants the iracaability to nations| slerdards, which reakize the physical units of measunemanis (Sl
Tha maadurements Bnd B uncertsinies with confidancs probability ane given an the falkieing pages and are part of the canficate,

Al galibrations hawe been condusled in the closed laboratary faciity: environment temperature (22 £ 300 and humidity = 703,

Calbration Equiprnent used (METE aritical far cabbration)

Primany Standands o Cal Date [Certificate Ma.) Seheduled Calbration

Fower matar NRP SH: 104778 O5-Apr-16 [hn:.:-l:r-aam Apr-17

Power sensor MRP-Z59 SH: 103244 05-Apr-18 (Mo, 217-02538) Apr-AT

Power sersor NRP-Z3 St 103345 CE-fAgar-16 (Wo. 217-02280) Apr-17

Reference 30 dB Attenussor BN: SEETT |30x) C5-Apr-16 (Mo, 217-02203) -17

Asfgrence Prabe ES30W2 BN: 3013 31-Dec-18 (Mo, ES3-3043_Decis) Desc-18

OAES ZM: &80 23-Dec-15 (Mo, DAEA-E5]_Dec15) Des-18

Sazondary Standands [8] Chask Date (in hougs) Seheduled Check

Provarcer ber E44158 SN: GBL1Z03E74 QE-Apr-16 fin house chack Jun-18) In houss check: Jun-18

Pioares gensor E44124 Si: MTF41433087 D8-Ape-16 (in house chack Jure18) In houge check: Jun-18

Prwser sensor E44128 SN 000110218 Of-Apr- 18 (in house chask Jun-15] In howse check: Jun-18

RF generator HP B5450 SN LISIESEILI0TO0 Ci-Auf-86 fin house check Jun-16) In house check: Jun-18
|| Metwark Analyzer HP §7T53E Sh; LIS ITIH0SEE 15-0ct-01 {in houwsa check Oed-15) In house check: Octa6

Name Functian Signaturg "
Callbrpbad by: Jeston Kastrat Lakoratory Teshnician ""__-\k— - K__ -

I
\
Agproved by Kalja Pekevic Technical Manager ’/é_;/fé? g

lasued: July 12, 2016

This calibration senifizale =hall nod be reprodused aocept in full withaut aritens approval al te IBharEiody,

Certificate Mot EX3-3612_Jul1s Page 1 of 12
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Calibration Laboratory of

. Schweizerischer Kalibrierdienst
Schmid & Partner g Service suisse détaloanage
Engineering AG Servizia svizzero o taratura
Zeughavssiragae 43, 1004 Zurich, Switzeriand 8 Swisg Calibration Service
Accredited by tha Swiss Asoreditation Service (SA5) Accseditation No.: SCS 0108
The Swiss Acareditation Service |5 one of the signatories to the B4
Multilateral Agreement for the recognition of calibration carlffestes
Glossary:
T5L tissue simulating liquid
NORM:z,y,z sensitivity in free space
ConvF sensitivity In TSL / NORMx y.2
DCP diode compression point
CF crest factor (1iduty_cycle) of the RF signal
ABCD madulation dependent linearization parametess
Polarization ¢ o rotation around probe axis
Polarization & & rotation around an axis thal is in the plane normal ta probe axis (at measurement center),
i, 8=0is normal to probe axis
Connector Angle infarmation used in DASY system to align probe sensor X to the robot coardingte system

Calibration is Performed According to the Following Standards:

a} |EEE 5td 1528-2013, "IEEE Recommended Bractice far Deterrining the Peak Spalial-Averaged Specific
Absorplion Rate (SAR) in the Human Head fram Wireless Communications Devices: Measuremient
Techriques™, June 2013

b) |EC 82208-1, "Procedure to measure the Specific Abserption Rate [3AR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz ta 3 GHz)", Febreary 2005

¢} IEC B2208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wirgless communication devices
used in close praximity to the human bady (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDE 865684, “SAR Measurement Requirements for 100 MHz to § GHz

Methods Applied and Interpretation of Parameters:

+  NORMx.y.2: Assessed for E-field polarization & = 0 {f < 900 MHz in TEM-cell: £ > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, |.e., the uncertainties of NORMzx,y.z does not affect the E-field
uncerainty inside TSL (see below ConvF).

*  NORM(fx.y.z = NORMx.y,z * frequency_resoonse (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency response is included
in the stated uncenainty of ConvF.

* DCPx . DCP are numerical linearization parameters assessed based on the data of power sweep with G
signal {ne uncerainty required). DCP does nol depend on frequency nor media.

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

* Awyr Beyz Cuyx Ox .z VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific moedulation signal, The parameters do not depend on frequency nor
media. ¥R is the maximum calibration range expressed in RMS voltage across the diode.

= ConvF and Boundary Effect Parameters; Assessed in flat phantom u=ing E-field (or Temperature Transfer
Standard for f < 800 MH2) and inside waveguide using analytical field distributions based an power
measurements for { » 800 MHz. The same sefups are used for assessment of the parameters applied for
baundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 sofware lo improve probe acouracy close to the boundary. The sensitivity in TSL camespands
to NORMyx vz * ConvF wheraby the uncerainty sorespands to that given for ConvF, A frequency dependent
ConvF is used in DAS'Y version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

= Spherical isotropy (30 devialion from isofropy): in a field of low gradients realized using & fiat phaniom
exposed by a patch antenna,

= Sensor Offset: The sensor offset corresponds io the offset of virtual measurerent center from the probe tip
(on probe axis). No tolerance required

= Comnestor Angle: The angle is assessed wsing the information gained by determining the NORMsx (na
uncertainty required).

Cortificabe Ma: EX3-3842_Julig Page 2 of 12
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EX30V4 - SNI3612 July 11, 2016

Probe EX3DV4

SN:3612

Manufactured:  March 23, 2007
Calibrated: July 11, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ systam!)

Cerlificate Mo; EX3-3812_Jul16 Page 5 of 12
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EXIDa- SN 3512

duly 11, 2016

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

Basic Calibration Parameters

Sensor X Sensoer Y [ Sensor £ Unc (k=2}
MNarm {p‘-".'EWm]?]" 0.45 (.49 0.40 =101 %
OCP (mV) 965 857 BES
Modulation Calibration Parameters
uiD Communication System Nams & B C D VR Une®
: dB BV dB my {k=2)
L 3 0.0 0.4 1.0 000 | 1487 | 230%
¥ | oo o0 1.0 1443
z 0.0 0.0 1.0 158.8
10117- | IEEE BOZ.11n (HT Mized, 13.5 Mops.
KLl =t p X | 1Ws6 | ez | 215 | BOT | 1466 | 2T %
¥ 10.534 685 209 1337
z | 1033 686 | 211 130
101 96- IEEE 302 11n {HT Mized, 6.5 Mbps, X 1 -
al, etk 017 | e&a 215 | 810 | 1302 | =71 %
¥ | 1000 | ez 20,8 130.8
. 2 | ga BA3 211 1266
mﬁ- IEEE B02.11b WiFi2.4 GHZ [DSSE,1 | x | 308 | 707 | 201 | 158 | 1378 | 7%
Y 273 &A1 1688 131.8
T P RITT S PE g ¢ zZ 308 705 19,7 1206
IEEE EDZ 113 A GHz [DS55- X 10,07 ga.7 214 5.14 135.7 HT%
ARS, OFDM, 6 Mops, 98902 duly eycle, Long
preambule)
¥ | gm BE.1 20.9 124.7
10515 | IEEE 802110 WiFi 24 Gz e oo e
. IFi2.4 DE5s, 2 X | 3a2 .41 . 158 | 1383 | 07
Al Mbps. 39pc duty cycle) 203 "
y | 283 BE.E 150 1306
z | a1 0.9 20.0 128.7
10564~ | IEEE 802.11g WiFi 2.4 GHz (D588- X | w6 | 882 | 217 | 825 | 1410 | B0%
A0, OFDOM, 3 Mbps. 39pc duty cypele)
L 10.10 == 210 126.4
- — Z | w00 [ em4 | 212 1254
= 802.11b 'WiFi 2.4 GHz (DSSS, 1 4 348 T 1.89 134.6 T
i ey ) i) 203 H7 %
¥ 281 684 18,9 148.8
S 2| 38 70.4 19.9 14E.,5
- | IEEE B02,110 WiFI| 2.4 GHz (D558, 2 X | 326 713 205 | 188 | 1314 | W7 %
AAA MBps, S0pc duty cycie)
Y | 28 £ 183 1463
_— zZ| 34 710 20.2 1476
IEEE B02,113 WiFi 2.4 GHz [D555- X | 1033 B89 218 | B5S | 1322 | £27%
BB OFDM. B Mbgs, 90pe duty cycie)
Y | 1054 9.1 217 1455
s, — TR Z | 18 GE.4 215 1223
0576 |1 11 WiFi 2,4 BHz [DEES- ¥ [ 1038 B0 218 | BB0 | 1330 | 25%
Al CIFDM, 5 Mbos, B0os duly cycla)
¥ | 1028 BE.4 213 125.0
Z | 102 G6.6 2148 1244
Certificate Ng: EX3-3812_Juis Page 4 of 12
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EX3DVa- 3MNe3612 Juty 11, 2018
10699 IEEE 802.11n {HT Mixed, 20MHz, ¥ 10.4:
v M, ! 048 580 I a.63 1.7 2T %
Y 1038 BE.5 214 128.0
. Z | 1037 6B.7 216 127.8
10882- | IEEE 802.11n [HT Mixad, 20MAL. 0% |
s MGS1, S0pc &y cyele X | 1067 682 220 879 | 1352 | 230%
¥ | 10060 BE.T 216 129.3
Z | 1053 [ 2.8 1278
10585- | IEEE B0Z.11n (HT Maxed, S0MHZ, ¥ | 11 +
o MCSD, 5000 futy ey 20 T 22.2 BYS | 1433 | =27%
¥ | 1047 §9.0 2.6 154.0
— Z 11,08 59.4 220 135.4
10800- | IEEE B0Z.11n (HT Mixad, 40MHE, x| 11
i o Slwii o a8 0.0 224 8.8B 147 4 2T
i 11.05 59,1 21.7 134.7
| 1114 BE.5 72 1357
The reporited uncertainty of measurement is stated as th i
ref & standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds o a coverage
probability of approximately 95%.

* The uncertainiies of Mam X%, de net afect the E%fiall userta insl
; . tainty Ingite TSL Fages & ¥
:hi.mmlz.al lineanixaton paramater: unceriaingy not requined. e AR T

ﬁmﬁnwﬁmmmusmmha max. desiation from linger response applying rectanguiar dissibution and iz eepressed far the squane of the

Cerfificate No: EX3-3812_Jul16 Page 5of 12
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EX3DV4- SN:3812 July 11, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

| F{MHz)" ﬁmr‘ Cﬂ?gain}_m ConvF X | ComFY¥ | ConvFZ | Alpha® Dfnf:; 1':::}
150 523 0.76 6.90 8.90 8.90 0,00 100 | £13.3%
300 46.3 0.87 9.33 9.33 933 040 | 120 | +13.3%
450 43.5 0.87 8.05 9,05 9.08 017 | 120 | £133%
750 41.9 0.89 B.4T 847 847 038 | 097 | £120%
800 415 0.87 .05 £.05 8.05 050 | 080 | £120%
2450 39.2 1.80 £.30 £.30 §.30 0233 | 080 | +120%

* Frequency validty atave 300 Mz of 2 100 Mz only applies for DASY va.4 snd higher [sse Page 25, else i i reskristed i+ 50 MHz. The
uncertainty is e RSS of the Canve uncertainty at calibmbion fraguency and the uncerainty &t the idicated frequenty bane. Frequancy valigity
Betlowr 300 MHZ &5 210, 25, 48, 50 and 70 MHz for CanuF assesements = 30, B4, 128, 150 and 290 MHz respecively. Abave § Gz frequency
valdity can be exanded 1o = 110 M-z,

it frequencies below 3 GHz, the walidity of 1isFue pAramEIers (cand a) can be relaed fo £ 10% § kquid cormpansstion farm s s appked i
fEasurad SAR values. At frequenties abave 3 G, the validity of besue paramieters (o and o) is festricted to = 5%, The uncerainty i the R3S of
the ComvF uncarainty for indizated IafpEl liss0e paramghars,

* MphaiDepih are delermined duning caibrasen. SPEAG warranis thal the remaining devision due ta the boundary affest #er campensation &
alvelys 1622 then + 1% for imequencias belo 3 Gz and beivw = 3% for frequences betwean 3-8 GHz at any dstance langer than half the prabe tip
diameter fram the boundary.
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EX3DV4- BN:3612
July 11, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © Fl:ﬂrinTv:y‘ Cm;ér*::jt i ComvE ¥ 'I ConvFY | ComFZ | Alpha® n{m“ t?:zc:l
150 1.8 0.80 942 5.42 942 000 | 1.00 | £133%
300 58.2 0.92 9,35 8.35 $.35 008 | 125 | £13.3%
460 58.7 0,94 8.07 8.07 9.07 010 | 125 | £133%
TS0 555 0,96 812 8.12 B.12 047 0.80 +120%

| 900 55.0 1.05 B.21 8.21 821 | 047 | 080 | +120%
2450 527 1.95 543 B6.43 643 | 037 | 080 | 2120%

© Frequenty validity above 300 Mz of £ 100 MHz on 1 i rests

unmuaaﬁ.r;ﬁt rh:‘ Iislﬁ}af z;ne‘ Eﬂm{: %ﬂﬁ;ﬁﬁ :n?fnggrﬂﬁ::r::m?é;ﬁ :';ﬁ::grt:. ;fﬁmﬂ

:ﬂmﬁiﬂ'ﬂﬂr'h?e*“ﬂlﬂw E 111}|'.1lt_; . ssgeRaments af 30, 54, 128, 150 and 230 MHz raspectivaly. Abows § GHz frequensy

mmﬁﬂmﬁg hﬂrjét:lawﬂﬁty ﬁt:w;:sm (f.l;mi o) Gan be refaed o 3 10% i liquid compensatign formuia i apaked to

Enttnm-F um:rtahl:riur_i'ndicaheq mwmm mn:t:-rax ity of tesue parsmaters | and o} is restricted to 2 5%. The uncertandy & the RSS of
AlahaTepth are daterm ned during calbrafaon. SPEAS warrants that the remaining devisfion due ta the boundary efact sfier compensation &

always less than + 1% for Wequencies below 3 Gz and below = 2% for i
A s e & frequencies betwaen 3-8 GHz at any dstance kanger than half the prabe i

Corfificata Mo EX3-3812_Jul16 Page Taof 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 27 of 42



FCC ID: ABZ99FT3085/ IC: 109AB-99FT3085 Report ID: P7322-EME-00001

EX30VL- BM3612 July 11, 2016

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

=
&h

1.4
o
B A
E RE
o B -
% 1.0+~ *... ch— =R S CH I . ___ .......
= g'g_._.. _ L N S——
= - i H
S oa+- 4+ i - ;
5 f 5 :
“ o7 -

®
1
i

r5||||i||:||5||||'|||f||||

1000 1500 2000 2600 000
f [MHz]

= -

Uncertainty of Frequency Response of E-field: * §,3% (k=2)

=
[d]
o=

Cerfficate Mo: EX3-3612_Jul16 Page & of 12
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FrEDue- Sieamz July 11, 2016
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
U — s = — o ————

H T Ny T - 3 L i
B ) ; I.-';Iz Ba D._E‘lhl 2 *"': ; 'L_E.‘I'-W. e " i

=3 e - ns fee] - i 2 .515
- T B i il
Tet ; : ; - 1 : .:_

HH¢W$1"M“LH¥—{WL&HW' S .l:='l.-1+_. -1

5-i:| = 1 ﬂéﬂ-
105'T|ﬂ: ﬁc@—u 1350-5'!'11 3#:

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)

Cartificate Mo: EX3-3812_JulE Page & af 12
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EX3004- Sh:
%12 July 11, 2018
Dynamic Range f(SARpeaq)
(TEM cell , fozi= 1900 MHz)

3

3

E

Uncertainty of Linearity Assessment: & 0.6% (k=2)

Cenificata Mo: EX3-3812_Jul16 Page 10af 12
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EXIOVA- SH3612 July 11, 2018
Conversion Factor Assessment
=800 MHz WGLS RS (H_comF) f= 2450 MHz WGELS R22 (H_comF)
.n..' - I o
'.IE'_ ! !E--i
W i
Y | *1
E 28 i E.ﬁ_-
a8 g
E I " | 5 m--
1.1—__ L § 1 15
14 L e \__x.‘ | 1 b
u:-. e e S I o
gl - i _I HI-:I- o i =
oW ™ o= ®m om b I ®w #% %2 = = @ %
= =jmm] 0 = & [mmi
s PR L mEwHred
Deviation from Isotropy in Liquid
Error (4, 8}, f = 900 MHz
10 -08 -08 -04 02 00 02 04 D06 08 10
Uncertainty of Spherical Isctropy Assessment: ® 2.6% (k=2)
Cerlificate Mo: EX3-3612_Jul6 Fage 11 of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.18 Page 31 of 42



FCC ID: ABZ99FT3085/ IC: 109AB-99FT3085 Report ID: P7322-EME-00001

EX30V4- SN:3812
July 11, 2016

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

Other Probe Parameters

Sensor Amrangement Triangular
Cennector Angle [7) 80.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Made disablad
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 2 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Paint 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
Cerfificate Mo: EX3-3612_Jul18 Paga 12 ef 12
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Appendix C
Dipole Calibration Certificates
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FCC ID: ABZ99FT3085/ IC: 109AB-99FT3085

Report ID: P7322-EME-00001

Calibration Laboratory of _?%L;ﬁ Schweizerischer Kallbrierdianst
Schmid & Partner E Service suisse détalonnage
Engineering AG et Servizio svizzero di taratura
Teughaussirasse 43, 8004 Zurich, Switzerand T Swiss Callbratlon Sarvice
ll"‘r|||l|1'|"':|'I|I

accredited by he Swiss Accreditation Servica (SAS]
The Swiss Aocreditation Service ks one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

ciet  Motorola Solutions MY
|CﬁL|BH.ﬁT|ﬂN CERTIFICATE

Acoreditatlon Mo.: SCS 108

Cerlilcats Wo: CLA150-4016_Dec14

Chijact CLA150 - SN: 4016

Calbiraien procedureds) QA CAL-15.w8

Calibration procedurs for system validation sources below 700 MHz

Calbbration dabea:

Calbration Equipment used (MATE crilical for caliaration)

December 03, 2014

This calibration certiicale Socuments the tmaceabdily 1o national standerds, which relize the physical wits of measuraments (S).
Tres measuremants and e uncetaintias with confidonce probability are givan on the following pages and are part of the cerificass

Al calibrafions hava bean conducied inhe clsed lbaratory faciity anvinonmant bemperaturs (22 & 370 and humidity < 70%.

This cafbrasion canificate shall not ba reproduced except in full wilhout wiien approval of the laboreiony.

Primeary Standards: 10 & Cal Date (Cendicats Mo Schedulsd Caibration
Powar meter E44108 GEAT2AEETY 03-Apr-14 (Moo 217-01911) Apr=15

Power sansor E44124 W4 25807 Oa-Apr-14 (Mo, 217-01911) apr-15

Raferencs 3 0B AllenusIDT SM: S5054 (3] [3-Apr-14 (Mo, 217-01315) Ape-15

Rafenence 20 48 Aenuasor SM: 55058 (20k) 03-Apr-14 (Mo, 217-01818) Apa-i5

Type-i missmateh combinalion SM: 50472 /1 0B327 O3-Apr-14 (Mo, 217-01821] Apr-18

Aetarancs Proba EXI0N4 SH: 3877 OE-Jan-14 (No. EX3-3877_Janid) Jdan-15

OAEA Sh: B854 Al-Jun-14 {Mo. RES-G54_Junid) Jun-15

Secondany Standands 0 # Check Dalw (n houss) Sohaduled Check

RF gemeralor HP BG480 UIS3642 AT Cet=Aug-80 (in ROl Check g1 3} In house check: Apr-16
Kabwirk Analyzer HF BTS3E USITIS0GES S4206 18-0ct01 (in house ahack Oct-14) i houss chieck: O-15

Mame Function SigrasLing
Calibrated by Jalan Kastratl Lﬂ:m‘alnrr'l'ﬂnm i
i { g — e
Approved oy Kalje Pokoviz Technical Managar

P

issat: Docomber 4, 2014

Certificate Mo: CLA150-4016_Dec14
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Calibration Laboratory of i{@;} g Schweizerischer Kalibrierdisnst
Schmid & Partner w c Sarvice suisse d'élalonnage
Engineering AG e Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland KN S swiss Callration Service
fecredited by The Swiza Accreditalion Saroe ([SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service |5 one of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Retumn Loss: This parameter is measured with the source positioned under the liguid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power, Mo uncertainty reguired.

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

* SAR nommalized: 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 reFurted 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%.

Certficate Mo: CLAGO-4016_Dec14 Page 2ol g
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Report ID: P7322-EME-00001

Measurement Conditions
DASY systemn confiquration, as far as nat given on page 1.
DASY Version OAEYS V52.8.8
Extrapolation Advanced Extrapolation
Phantem ELI4 Flat Phantom Shall thickness: 2 + 0.2 mm

EUT Positioning

Touch Position

Zoom Sean Resolution

dx, dy =4.0mm, dz = 1.4 mm

Freguency 150 MHZ £ 1 MHz
Head TSL parameters
The following paramatars and calculations ware applied.
Temperalure Permittivity Conductivity
Nominal Head TSL parameters 220 7C 55.0 0.75 mho'm
Measured Head TSL parameters [22.0+02)"C 51.7x6% .72 mho'm + 8 %
Head TSL temperature change during test =05°C e -
SAR result with Head TSL
SAR averaged over 1 em® {1 g) of Head TSL Condition
S48 measuned 1 MW inpul power 3.89 Wikg

S48 for nominal Head TSL parameters

marmalized o 1W

3.76 Wikg = 18.1 % (k=2)

SAR averaged over 10 ecm” (10 g) of Head TSL condition

SAR measured 1 mW input power 2.54 Wikg

SAR for nominal Head TSL paramatars nomalized o 1W 2.6 Wikg = 17.6 % (k=2)
Body TSL parameters

The following parameters and calculations were Bpplied.
Temperature Permittivity Conductivity

Hominal Body TSL parameters 220°C 6149 0,80 mho'm

Measured Body TS5L parameters (220 =02) °C G608 + 6 "% L83 mho'm + & %

Body TSL temperature change during test < 0.5°C —en -
SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condition

SAR measured 1 W input power 3.96 Wikg

SAR for nominal Bedy TSL paramaters normalized o 1W 3,83 Wikg = 18.4 %% (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL conditicn

S5AR measured 1 W input power 2.58 Wikg

SAR for nominal Body TSL parameters

normaElized o 1W

2.50 Wikg = 18.0 % (k=2)

Carlificale Mao: CLATS0-2016_Decid
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4800 +42 0
Return Loas - 26.5 dB

Antenna Parameters with Body TSL

Impedanca, transtarmed 10 Tead point 482 (2 + 28K
Return Loss - 30.7 dB
Additional EUT Data
Manufacturad by SPEAG
Manufacturad on August 28, 2014
Carificate Mo CLATS0-4016_Dec1d Pagedof 8
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DASYS Validation Report for Head TSL
Dhate: 03.12.2014
DUT: CLA150; Type: CLAILSD; Serial: CLALSD - SN: 4016

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

Medium parameters used: f= 130 MHz; ¢ = 0.79 8/m; &= 51.7; p = 1000 ka/m’
Phantorm section: Flat Section

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

DASY S Configuration!
«  Probe: EX3DV4 - SN387T: ConvFi(11.76, 11.76, 11.76); Calibrated: 06.01.2014;

»  Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface: 1.4mm (Mechanical Surface
Dretection)

+ FElectronics: DAE4 Sno54; Calibrated: 30.00.2014
« Phantom: ELI v4.0; Type: QDOVAOOIBB; Senal: TP:1003
o DASYS2S2RR(1222) SEMCAD X 14.6,10(7T331)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(81x81x1): Interpolated grid; dx=1.500 mm, dy=1.500 mm
Maximom value of SAR (interpolated) = 4.96 Wikg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x9x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 79.04 Vim; Power Drift =-0.01 dB

Feak SAR {extrapolated) = 7.43 Wikg

SAR(I g) = 3.89 Wikg: SAR(10 g) = 2.5 Wkg

Maximum value of SAR (measured) = 5.53 Wikg

a8

-2.04
5.6#
.52

-14.20

0dB =498 Whke =695 dBW/kg

Cerificate Mo: CLATS0-4018_Deci4 Page & of 8
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Impedance Measurement Plot for Head TSL

2 Dz ZEd 14344356
EAll 5141 iUFE 1479824 419340 444932 nH L5R.080 998 AHz

Ch ! 1 i

= \ xi“] /

16
% i\ﬂ g i
Hid “Hﬁ__“‘_.w-;.-‘;ff

CH? 541  LOG 3 dBSREF -1@ 4B ? 19-26.474 4B 158,080 BOE MHz

Ca
v - - — -
Eg i
Hld = —
ETART 100,000 B30 MHz STOP TG0 000 Mz
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DASYS Validation Report for Body TSL

Date: 03.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4016

Communication System; UID 0 - CW; Frequency: 150 MHz )
Medium parameters used: f = 150 MHz; o = 0.83 5/m; & = 60.8; p= 1000 kg/m”
Phantom section: Flat Section,

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

DASY 52 Configuration:
» Probe: EX3DV4 - SM3877: ConvF(11.45, 11.45, 11.45); Calibrated: 06.01.2014,

«  Sensor-Surface: 2mm (Mechanical Surface Detection), Sensor-Surface: 1. 4mm (Mechanical Surface
Detection)

s Electronics: DAE4 Sn654; Calibrated: 30.06.2014
= Phantomn: ELI v4.0; Type: QDOVAMDIEBB; Serial: TP: 1003
» DASYS2 52.8.8(1222); SEMCAD X 14.6.1I(7331)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(81x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 5.02 W/kg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x9x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 77.24 Wim; Power Drift = (.02 dB

Peak SAR (extrapolated) = 7.63 Wikg

SAR(1 g) = 3.96 Wikg; SAR(10 g) = 2.58 Wikg

Maximum value of SAR {measured) = 5.60 Wikg

dB
1

-2.8@
-5.97
-8.95

-14 .82

0dB = 5.02 Wikg =7.01 dBW/kg

Cenificats Mo: CLATS0-4016_Decid Page 7 ol B
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

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

Dipole CLA150 - 4016 Head Body
Date Measured Impedance Return Loss Impedance Return Loss
real Q | imag jQ dB real Q | imag jQ dB
03/14/2015 49.05 -2.77 -30.55 47.86 1.85 -31.14
12/01/2015 47.70 2.03 -31.73 48.57 3.70 -28.03
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