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Handheld Portable — APX 900 Two Knob UHF R1 Model 2 Portable
APX 900 Two Knob UHF R1 Model 3 Portable

CW (PTT), Bluetooth, and WLAN 802.11b/g/n

5.70 W (380-480MHz), 10 mW (Bluetooth), 10 mW (Bluetooth LE), 22.4 mW

(802.11b), 8.3 mW (802.11g), 12.6 mW (802.11n)

5.00 W (380-480MHz ), 8.9 mW (Bluetooth), 8.9 mW (Bluetooth LE), 16.6 mW

(802.11b), 6.6 mW (802.11g), 10 mW (802.11n)

LMR 380-480 MHz; Bluetooth 2402-2480 MHz; WLAN 2412-2462 MHz

FM (LMR), FHSS (Bluetooth), 802.11b/g/n (WLAN)

H92QDH9PW7AN (PMUES5244A), H92QDFIPW6AN (PMUES243A)

H92QDH9PW7AN (PMUES244A), H92QDFOPWG6AN (PMUES243A),

H93QDH9PW7AN

837TTF0543, 837TTF0487

Occupational/Controlled

AZ489FT7097; LMR 406.125-480 MHz, Bluetooth 2.402-2.480 GHz,

WLAN 802.11 b/g/n 2.412-2.462 GHz

109U-89FT7097

24843
823256

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

Based on the information and the testing results provided herein, the undersigned certifies that when used as stated in the operating instructions
supplied, said product complies with the national and international reference standards and guidelines listed in section 4.0 of this report (no deviation
from standard methods). This report shall not be reproduced without written approval from an officially designated representative of the Motorola
Solutions Inc EME Laboratory.

| attest to the accuracy of the data and assume full responsibility for the completeness of these measurements. This reporting format is consistent with
the suggested guidelines of the TIA TSB-150 December 2004. The results and statements contained in this report pertain only to the device(s)

evaluated.
Digitally signed
ﬁ. Tiong by Tiong Nguk
In

Nguk Ing Date: 20200406

Tiong Nguk |ng 23:43:12 40800
Deputy Technical Manager (Approved Signatory)
Approval Date: 4/6/2020
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1.0

2.0

3.0

Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number H92QDH9PW7AN (PMUE5244A) and
H92QDFOPWGEAN (PMUES243A). These devices are classified as
Occupational/Controlled. The information herein is to show evidence of Class Il Permissive
Change compliance based on the SAR evaluation of new battery introduce to this device
(refer to Table 5).

FCC SAR Summary
Table 1
Mag(():(illc at Max Calc at
. Frequency band Face (W/kg)
Equipment Class (MH2Z) (W/kg)
1g-SAR 1g-SAR
TNF 406.125-480 MHz 76.18 t5.25
2402-2480 MHz
*
DSS (Bluetooth) NA NA
2412-2462 MHz
DTS (WLAN 802.11 0.0063 0.0272
b/g/n)
Simultaneous Results 16.19 t5.28

Notes:

*  Results not required per KDB 447498 (refer to original filing)

T indicates the new reported SAR value at the face is 5.25 W/kg, at the body is 6.18 W/kg
and simultaneous transmission at face is 5.28 W/kg, at the body is 6.19 W/kg
(Previous filed reported SAR value for face is 4.52 W/kg, at the body is 4.84 W/kg and
simultaneous transmission at the face is 4.55 W/kg, at the body is 4.85 W/kQ).

Abbreviations / Definitions

CNR: Calibration Not Required
CW: Continuous Wave

DUT: Device Under Test
EME: Electromagnetic Energy
FM: Frequency Modulation
LMR: Land Mobile Radio

NA: Not Applicable

PTT: Pushto Talk
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4.0

RF: Radio Frequency

SAR: Specific Absorption Rate

DSP: Digital Signal Processor

RSM: Remote Speaker Microphone

TNF: Licensed Non-Broadcast Transmitter Held to Face

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 (2016) Procedure to determine the specific absorption rate (SAR) for hand-
held devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

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

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

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

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

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

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

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

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

IEC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for
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5.0

6.0

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

SAR Limits
Table 2
SAR (W/kg)
(General Population / (Occupational /
2AACECIHS IS Uncontrolled Exposure Controlled Exposure
Environment) Environment)

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

Description of Device Under Test (DUT)

These portable devices operate in the LMR bands using frequency modulation (FM) and
TDMA signals incorporating traditional simplex two-way radio transmission protocol.
These devices also contain WLAN technology for data capabilities over 802.11 b/g/n
wireless networks and Bluetooth technology for short range wireless devices.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables each unit to transmit its voice
information without interference from other transmitting units. Transmission from a unit or
base station is accommodated during two time-slot lengths of 15 milliseconds with frame
length of 60 milliseconds. The TDMA technique requires sophisticated algorithms and a
digital signal processor (DSP) to perform voice compressions/decompressions and RF
modulation/demodulation.  The maximum duty cycle for TDMA 1:2 is 50%.

The LMR bands in these devices operate 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 also incorporate Class 1 Bluetooth Low energy (LE) device which is a
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7.0

Frequency Hopping Spread Spectrum (FHSS) technology and LE intended to reduce power
consumption. The Bluetooth radio modem is used to wireless link audio accessories.

The maximum actual transmission duty cycle is imposing by Bluetooth standard. Packet
types varying duty cycles: 1-slot, 3-slots and 5-slots packets. A 5-slot packet type receives
on 1-slot and transmits on 5-slots, and thus maximum duty cycle = 76.1%.

WLAN 802.11 b/g/n operate using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM) accordance with the IEEE 802.11
b/g/n. With WiFi access, the radio can receive new code plug, firmware and software
feature while allow users keep talking without interruption.

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

Table 3
Radio Type Band (MHz) Transmission Duty Cycle (%0) Max Power (W)
LMR 380-480 FM *50 5.70

BT 2402-2480 FHSS 77 0.010
BT LE 2402-2480 DSSS 76.1 0.010
WLAN 2412-2462 802.11b 100 0.0224
WLAN 2412-2462 802.11g 100 0.0083
WLAN 2412-2462 802.11n 100 0.0126

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 2.5 cm 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.

Optional Accessories and Test Criteria

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

7.1 Antennas

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

Table 4
Antenna Antenna .. Selected
No. Models Description for test Tested
- 1
1 PMAE4100A UHF Stubby Antegndaé?ggi:m MHz, ¥4 wave, Yes Yes
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7.2  Battery

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

Table 5
EICR] Battery Models Description SHgr Tested | Comments
No. for test
1 PMNN4491C Battery IMPRES Li-ION 2100mAh Typical Yes Yes

7.3 Body worn Accessory

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

Table 6
Body worn Selecte
No. Body worn Models Description d for | Tested Comments
test
1 PMLN4651A 2 Inch Spring Action Belt Clip Yes Yes

7.4  Audio Accessory

There is no audio accessory is applicable for this PCII filing.
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8.0

Description of Test System

8.1

Descriptions of Robotics/Probes/Readout Electronics

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

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

Table 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =3-5, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gi’m _ | Human Model +/_2(;'_‘2Tn | 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.

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

Simulated Tissue Composition (percent by mass)

Table 9
450MHz
Ingredients Head Body
Sugar 56.00 46.50
Diacetin 0 0

De ionized -

Water 39.10 50.53

Salt 3.80 1.87

HEC 1.00 1.00

Bact. 0.10 0.10
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9.0  Additional Test Equipment

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

Table 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe EX3DV4 7533 11/6/2019 11/6/2020
Speag DAE DAE4 1488 7/23/2019 7/23/2020
Bi-directional Coupler 3020A 41931 7/11/2019 7/11/2020
Power Amplifier 50W 1000C 312859 CNR CNR
Power Meter E4416A MY50001037 8/30/2019 8/30/2021
Power Meter E4418B MY45107917 7/1/2019 7/1/2021
Power Sensor E9301B MY50290001 5/6/2019 5/6/2020
Power Sensor E9301B MY41495733 4/19/2019 4/19/2020
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Data Logger DSB 16326820 11/20/2019 11/20/2020
Digital Thermometer 1523 3492108 5/3/2019 5/3/2020
Temperature Probe PRS2 | WNWR020579 7/6/2019 716/2020
Power Meter E4419B MY 40330364 9/21/2018 9/21/2020
Power Sensor E9301B MY50290001 5/6/2019 5/6/2020
Dielectric Assessment Kit* DAK-3.5 1156 1/8/2019 1/8/2020
Dielectric Assessment Kit DAK-3.5 1120 7/11/2019 7/11/2020
Network Analyzer E5071B MY 42403218 9/13/2019 9/13/2020
Speag Dipole D450V3 1053 10/19/2018 10/19/2020

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

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.

Table11
Probe Calibration Probe MIEEELIEE] 1T Validation
Dates Point SN Parameters _ - :
o | € Sensitivity | Linearity | Isotropy
cw
11/22/2019 Body 450 7533 0.95 54.4 Pass Pass Pass
11/22/2019 Head 450 0.86 42.8 Pass Pass Pass
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10.2

System Verification

Report ID: P18260-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 12
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VISV RTES | (DIfRRl [Nty SEiel s (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
FCC Body SPEA?OI?QSOV?’ / 4.53 +/- 10% 1.16 4.64 4/2/2020
7533 IEEE/ SPEAG D450V3/ 457 +/- 10% 1.24 4.96 12/26/2019
IEC Head 1053 ' ° 1.21 4.84 4/1/2020
10.3 Equivalent Tissue Test Results

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the

applicable equipment indicated in section 9.0. The Table below summarizes the

measured tissue parameters used for the SAR assessment.

Table 13
Dielectric
Frequency Conductivity  |Dielectric Constant| Conductivity | Constant
(MHz2) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.93 57.10
105 FCC Body (0.89-0.98) (54.30-60.00) 0.95 54.6 4/2/2020
IEEE/ 0.87 44.00
IEC Head (0.83-0.91) (41.80-46.20) 0.83 453 | 12/26/2019
0.94 57.00
1o FCC Body (0.89-0.98) (54.10-59.80) 0.96 54.3 4/2/2020
IEEE/ 0.87 43.80
IEC Head (0.83-0.91) (41.60-46.00) 0.84 422 | 41172020
0.94 56.70
FCC Body (0.89-0.99) (53.90-59.50) 0.98 54.0 4/2/2020
450 \EEE/ 0.87 43.50 0.87 443 | 12/26/2019
IEC Head (0.83-0.91) (41.30-45.70) 0.86 41.7 4/1/2020
0.94 56.70
462 FCC Body (0.89-0.99) (53.80-59.50) 0.99 53.8 4/2/2020
IEEE/ 0.87 43.40
IEC Head (0.83-0.91) (41.30-45.60) 0.86 415 411/2020
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11.0 Environmental Test Conditions

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

Table 14
Target Measured
Range: 21.20-24.10°C
Ambient Temperature 18-25°C Avg. 22.70°C
Range: 20.50 — 20.90°C
Tissue Temperature 18-25°C Avg. 20.70°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.
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Table 15
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+ 1mm 1-5-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

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

Maximum zoom scan spatial resolution: AxZoom, AyZoom

Maximum zoom scan spatial 3—-4 GHz: <4 mm
resolution, normal to 4 -5GHz: <3 mm

phantom surface 5-6 GHz: <2 mm

uniform grid: AzZoom(n)
<5mm

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 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.

12.3 DUT Positioning Procedures

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

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with the offered audio
accessories as applicable.

12.3.2 Head

Not applicable.

12.3.3 Face

The DUT was positioned with its’ front side separated 2.5cm from the
phantom.
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12.4 DUT Test Channels
The number of test channels was determined by using the following IEEE 1528
equation. The use of this equation produces the same or more test channels
compared to the FCC KDB 447498 number of test channels formula.

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

low
Where

N = Number of channels

Frigh = Upper channel

Fiow = Lower channel

F. = Center channel

12,5 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
19-SAR” in the data Tables is determined by scaling the measured SAR to account
for power leveling variations and drift. Appendix F includes a shortened scan to
justify SAR scaling for drift. For this device the “Max Calc. 1g-SAR” are scaled
using the following formula:

—Drift

Max _Calc =SAR _meas-10 0 -

P_max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

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

12.6 DUT Test Plan

The DUT was assessed at the body and face using the highest applicable
configuration found during initial compliance assessment on filed with the FCC.
LMR tests were performed in CW and 50% duty cycle was applied to PTT
configurations in the final results.
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13.0 DUT Test Data

13.1 Assessment at the Body and Face
The new Battery PMNN4491C 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 filed with the FCC. SAR
plots of the results are presented in Appendix E.
Table 16
Max
Meas. | Calc.
Test Init [SAR| 1g- 1g-
Carry Cable Freq |Pwr |Driftf SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) |[(W/kg) | (W/kg) Run#
Body
PMAE4100A | PMNN4491C | PMLN4651A | None  |406.1250(5.60 |-0.63] 1050 | 6.18 | ZZ-AB-200402-02
Face
PMAE4100A |PMNN4491C|  Nome |  None  |406.1250[5.61|-0.50] 9.02 | 5.25 | AM-FACE-191226-09

13.2 Assessment for ISED, Canada

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 Tables below. SAR plot of the highest results per Tables (bolded)
are presented in Appendix E.

Table 17
Max
Meas. | Calc.
Test | Init [SAR| 1g- 1g-
Carry Cable Freq |Pwr |Driftf SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) |(W/Kg) Run#
Body
PMAE4100A | PMNN4491C | PMLN4651A None 406.1250 | 5.60 [-0.63| 10.50 | 6.18 ZZ-AB-200402-02
PMAE4100A | PMNN4491C | PMLN4651A None 424.6000 | 5.66 [-0.57| 7.15 | 4.11 ZZ-AB-200402-03
PMAE4100A | PMNN4491C | PMLN4651A None 461.5000 | 5.32 [-0.57| 4.12 | 2.52 ZZ-AB-200402-05
Face
PMAE4100A | PMNN4491C None None 406.1250| 5.61 |-0.59| 9.02 | 5.25 | AM-FACE-191226-09
PMAE4100A | PMNN4491C None None 424.6000 | 5.59 [-0.51| 6.22 | 3.57 | ZZ-FACE-200401-21
PMAE4100A | PMNN4491C None None 461.5000 | 5.66 [-0.46| 2.75 | 1.54 | ZZ-FACE-200401-23
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13.3 Shortened Scan Assessment

A “shortened” scan using the highest FCC SAR configuration from above was
performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened
cube scan presented in Appendix F demonstrate that the scaling methodology used
to determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.

Table 18
Max
Meas. | Calc.
Init [SAR| 1g- 1g-
Carry Cable Test Freq| Pwr |Drift|] SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) |(dB)|(W/kg)|(W/kg) Run#
PMAE4100A [PMNN4491C [PMLN4651A None 406.1250 | 5.68 | -022 | 11.00 | 5.81 ZZ-AB-200402-06

14.0 Simultaneous Transmission between LMR, WLAN and BT

These devices use a single transmitter module and antenna for both WLAN and BT. WLAN
and BT cannot transmit simultaneously. Simultaneous transmission for BT had been
excluded as derived in initial filing. WLAN 802.11b measured SAR is used in conjunction
with LMR for simultaneous results.

16.0  Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC and
ISED Canada frequencies bands, the highest Operational Maximum Calculated 1-gram
average SAR values found for this filing:
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Table 19
Frequency Max Calc at Body | Max Calc at Face
Designator band (Wikg) (Wikg)
(MHz) 19-SAR 19-SAR
FCC US
LMR 406.125-480 T76.18 T 5.25
WLAN 2412-2462 0.0063 0.0272
ISED Canada
406.125-430/
LMR 450- 470 16.18 75.25
WLAN 2412-2462 0.0063 0.0272
All results are scaled to the maximum output power.
Note:

t indicates the new reported FCC US / ISED Canada SAR value at the face is 5.25 W/kg

and at the body is 6.18 W/kg (Previous filed SAR value for face is 4.52 W/kg and at the
body is 4.84 W/kg)

Table 20
Frequency Max Calc at Body | Max Calc at Face
Designator band (W/kg) (Wikg)
(MHz) 19-SAR 19-SAR
LMR and
FCC US WLAN band 16.19 15.28
ISED LMR and
Canada | WLAN band 16.19 7528
Note:

T

W/kg and at the body is 6.19 W/kg

(Previous filed reported SAR value for simultaneous transmission at the face is 4.55
W/kg and at the body is 4.85 W/kQ).

The highest combined 1g-SAR results for simultaneous is indicated in the following Table:

indicates the new reported SAR value for simultaneous transmission at face is 5.28

The test results clearly demonstrate compliance with FCC Occupational/Controlled RF

Exposure limits of 8 W/kg averaged over 1 gram per the requirements of FCC 47 CFR §
2.1093 and RSS-102 (lIssue 5).
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Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 4.0 W/kg (Occupational).

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

Table 21
[Adj Calc.
Carry Cable Test Freqg. | 19-SAR
Run# Antenna Battery Accessory Accessory (MH2) (W/kg) Ratio Comments
ZZ-AB-200402-02 6.07 No additional repeated
PMAE4100A | PMNN4491C | PMLN4651A None 406.1250 105 | 4% 'iggqégfg dueto
ZZ-AB-200402-06 5.79 (SARhigh/SAR0w) < 1.20

18.0  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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Measurement System

Probe Calibration E21]| 6.7 N 1.00 1 1 6.7 6.7 0
Axial Isotropy E22 | 47 R 1.73 | 0.707 0.707 1.9 1.9 0
Hemispherical Isotropy E22| 96 R 1.73 | 0.707 0.707 3.9 3.9 )
Boundary Effect E23| 1.0 R 1.73 1 1 0.6 0.6 o0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 0
System Detection Limits E25| 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E26 | 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E27 | 1.1 R 1.73 1 1 0.6 0.6 0
Integration Time E28 | 11 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E6.1| 3.0 R 1.73 1 1 1.7 1.7 )
RF Ambient Conditions -

Reflections E61] 0.0 R 1.73 1 1 0.0 0.0 )
Probe Positioner Mech. Tolerance E62 | 04 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E63 | 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E42 | 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E41| 40 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 | 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E31]| 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) E32 ]| 5.0 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity (measurement) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 0
Liquid Permittivity (target) E32| 50 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) E33 | 19 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 12 11 482
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 23

Notes for uncertainty budget Tables:

a) Column headings a-k are given for reference.
b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions
e) Div. - divisor used to translate tolerance into normally distributed standard uncertainty
f) ci - sensitivity coefficient that should be applied to convert the variability of the uncertainty

component into a variability of SAR.

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the

expanded uncertainty
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Uncertainty Budget for System Validation(Dipole & flat phantom) for 450 MHz

Measurement System

Probe Calibration E21 | 6.7 N 1.00 1 1 6.7 6.7
Axial Isotropy E22 | 47 R 1.73 1 1 2.7 2.7
Spherical Isotropy E22 | 96 R 1.73 0 0 0.0 0.0
Boundary Effect E23 | 1.0 R 1.73 1 1 0.6 0.6
Linearity E24 | 47 R 1.73 1 1 2.7 2.7
System Detection Limits E25 | 1.0 R 1.73 1 1 0.6 0.6
Readout Electronics E26 | 03 N 1.00 1 1 0.3 0.3
Response Time E27 | 11 R 1.73 1 1 0.6 0.6
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0
RF Ambient Conditions - Noise E61 | 3.0 R 1.73 1 1 1.7 1.7
RF Ambient Conditions - Reflections E61 | 0.0 R 1.73 1 1 0.0 0.0
Probe Positioner Mechanical Tolerance E62 | 04 R 1.73 1 1 0.2 0.2
Probe Positioning w.r.t. Phantom E63 | 14 R 1.73 1 1 0.8 0.8
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0
Dipole

Dipole Axis to Liquid Distance E.Szf.z 2.0 R 1.73 1 1 1.2 1.2
Input Power and SAR Drift Measurement 6%.2 5.0 R 1.73 1 1 2.9 2.9
Phantom and Tissue Parameters

Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 2.3
Liquid Conductivity (target) E32 | 50 R 1.73 | 0.64 | 0.43 1.8 1.2
Liquid Conductivity (measurement) E33 | 33 R 1.73 | 0.64 | 0.43 1.2 0.8
Liquid Permittivity (target) E32 | 50 R 173 | 0.6 | 0.49 1.7 1.4
Liquid Permittivity (measurement) E33 | 19 R 173 | 0.6 | 0.49 0.6 0.5
Combined Standard Uncertainty RSS 10 9

Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Appendix B
Probe Calibration Certificates
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Gﬂlbrﬂhnubnrﬂnrfﬂ G Schweierischor Katbriprienst

Schmid & Parinar C  Servics siase ditalonnage

Enginearing AG g Serino svitzers o taratura

foughaussirasss 41, BR0d Dok, Switeerland Switsd CHibration Sprvice

Accracilnd by the Swins Accreditation Sorvion (545 Accraditation ko2 5CS5 0108

Thas Seriss Accreditation Service iy one of the signaionies b the EA

duisidataral Agresmant ko the meagnition of caliration certificates

Glossary:

TSL tissue simutating liguid

NORMx, .z sengitivity in frea space

ConmF senaitivity in TSL / HORMxy.z

OCcP diodie comprassion point

GF crost Tactor (1/duty_cyehs) of B RF signal

ABCD rivgdulation dependent linearizaticn parametens

Pralafization ¢ g rotation arcund probe Exks

Polarization 3 & rotation arcund an axis that ks in the plane normal bo probe axis (ot moasuremant caniar),
ig., =05 normal to proba axis

Connecior Angle information used in DASY system to align probe senscr X 1 the robol coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practics for Datermining the Peak Spatinl-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Maasunsment
Techniquas®, June 2013

by [EC BX200-1, *, "Maasuremenl procedune for the assessmaent of Specific Abaomtion Rate (SAR) from hand-
huid and body-miounted devices wsed naxt o the sar (requency rangs of 300 MHz 10 & GHz)", July 2016

¢} [EC B2204-Z, "Frocedure 1o datarming the Specific Abscrption Rate (SAR) for wireless communication devices
uged in close procmily (o the human body (frequency range of 30 MHz o § GHz)", March 2010

d} KD 865664, “SAR Magsuremen! Requinements far 100 MHz to § GHz"

Methods Applied and Interpretation of Parameters:

»  NORMx,y.Z Assessed for E-field polarization § = 0 (f < 800 MHz in TEM-cell; { > 1800 MHz: RiZ2 waveguide),
HORM:,y.z are only intermediate vidues, i.e., the uncertainties of NORMs,y.z dobs nol allect the E”fisid
uncertainty inside TSL (see below ComaF),

*  NORM{feyz = NORMxy.z * froquency_responsd (88a Frequancy Response Chaet). This inearization is

in DASYY softwars versions kaler than 4.2, The uncerainty of the requancy response is included
in the stated uncertainty of ComeF.

*  DCPxyz DCP are numerical linsarization paramelers assessed based on the data of power sweep with CW
sigral (rd uncertainty required). DCP dees not depend on frequency nor meedia.

s PAR PAR I8 the Feak to Average Rato that is not calibraied bl determined based on the signal
characlonstics

s Ay r By r Coypr Dy VR A, B, C, D are numenical inearization paramelers assessed baged on
the data of power sweap lor specific modulation signal, The paramedens do not dapend on frequénay nor

= Conmd and Boundary Effect Parsmelers: Assessed in fial pharom wsing E-feld (or Temperature Transter
Standard for { £ 800 MHz) and inside waveguide using anahtical field distributions basod on power
measuraments for { > B00 MHz. The same setups ane used for assessmant of the parameters applied Tor
boundary compansation (alpha, depth) of which typlcal uncenainty values are given, These parameaters ane
usad in DASY4 software to improve probe accuracy closs to the boundary, The senslivily in TSL comesponds
i NORM:, .2 * ComvF whereby the uncertalndy coresponds bo that ghven foe ConvF. A frequency
M-GnmcFH i used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz o £ 100

z

»  Sphecal setopy (30 devialion from isolropy): in a field of low gradients realized using a fiat phantom
oxposed by 8 patch anbanna.

= Sensor Offset: The sensor offsed corresponds to the offset of virlual measurement canter from the probe tip
(on probe axis). No tolerance roguined.

s Conrpsor Angle: The angle is assessed using the information gained by doetermining the NOBer (no
uncanainty requined).
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EXI0VE - BN:T5I3 Mewernber 8, 2019
DASY/EASY - Parameters of Probe: EX3DV4 - SN:7533
Basic Calibration Parameters

Sensor X Senaor Y Sensor £ Une k=)

=
=

MNarm ggvsy.nm'r‘ , 047 041 £ 101 %
DCP (m B6.5 8a.1 1038

Calibration Resulis for Modulation Re
U ﬁmmm A B I & D [ Mhax Une®
dB | dBypv dB | mv | dev. | (=
a oW x| oo 00 | 10 | 000 | 452 | ta8% | T %
¥ 0.0 04 140 1588
Iz (] o0 1.4 1485 ]

Hole: For details on UID piaramatens See Appandi

Thum uncertainty afmusgmm ?Iahm:l as the standard uncertainty of measurement
mi factor o & normal distribution coresponds o a coverage
probablty of spproximately 5%

* Tha uncaiminies of Moms XY .2 do tol sfect tha E" Lkl pncpriainy inside TSL (see Pages 5 end 81
'mn—wmummmn i rieCpur
Lwﬂw%ﬁmmmm“umwaﬁmﬂqwhhm—ﬂn
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EX30/a- 8N:TEI3 Monaairisar 6, 218

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

Other Probe Parameters

Sensor Arrangerment Triargular
Connector Angha (%) )
Winchanical Surface Deteclion Mode enablad
Cptical Surface Defection Moda dsabled
Probe Cverall Length FErmm
Probe Body Diameter 10 mm
[ Tip Length Fmm
Tip Dlameter 25 e
Proba Tip io Sensor X Calibration Point 1 mm
Prabe Tip 10 Sensor ¥ Calibration Painl 1 mm
Probe Tip to Sensar Z Calibration Print T men
Recommended Measurement Datance rom Suface 1.4 mm
Certificale Mo: EX3-T533 Novid Page 4 of 12
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EXCEDVE— SMTS3 Nrvamsber 6, 2075

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) © Mﬂ'_ mia-_nmr ComvF X | ComF ¥ | ComvFZ_| Alpha® mr h=2)
150 523 0.78 1381 | 1381 | 1381 | 000 | 100 | #133%
| 300 453 0.87 1294 | 1204 | 1294 | 008 | 120 | s133% |
450 435 0.87 1184 | 1184 | 1184 | 042 | 130 | £133%
750 419 0,80 10.71 | 1071 0.7 | 038 | 093 | £120%
835 415 0.90 1047 | 1047 1047 048 | O0B6 | £120% |
800 415 0.97 025 | 1025 | 1025 | 031 | 101 | £120%
2450 392 1.80 7.67 767 7.87 032 | 082 | +120%
| 5250 350 4m 5.35 535 | 535 | 040 | 180 | =131
| 5500 35,8 4.95 4.80 459 489 | o040 | 180 | s131%
5600 355 5.07 474 .74 474 040 | 180 | #131% |
5750 354 522 4.50 490 490 | 040 | 180 | s131%

a
mﬂbmm“ﬂﬂi‘Nﬂkﬂrmbmmwwmwnhthmnz B MHz. Tre
uncartisrty i the FES of the ConF wncerisnty of calivatien Soquency and the uscerainty for the nsicased deequency band Fi walhty
Baiges 300 MHE i £ 10, 25, 40, 5 8nd P Mz lor Cornf ssssgmments 5l 30, &84, 178, lwmmmm Valdity of Cormd irkdddied o
ﬂuhhlimmw—lﬂlilmnmwmmaaﬁmﬂmnwu & 110 M
" Al frocuencies below 3 GHE. the viikdity of 15508 parameton [z snd o can b retaed 63 & 1%, i guisl com pavsstion kemula i sppied i

Encm#mhmuwmm

are delermingd guring calibraton SPEAG warmants that th remainisg Seviamen dob i B boundany oot aller Comperdasan i
mﬂn:mmiﬂhﬁ-iﬂumhﬂ-tﬁhimmumuwmwmmhmu
daierrentit T EAGaTy

Cartficats No: EX3-7533_Nov1d Page 8.of 12
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EXI0VA- SN 7530 Mensamber 8, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Madia

routn® | porminivty’ | ctim’ | Comeex | comvey | comrz | apna® | “em | oot

150 61.9 0.80 1550 | 1350 1250 | 0.00 | 100 | +£133%

| 300 56.2 0.82 1269 | 1258 1260 | 003 | 120 | s133%

450 56.7 0.84 1206 | 1206 1206 | 006 | 130 | £133%

750 55.5 0.96 058 | 1058 | 1058 | o448 | o088 | zi20%

| B3s B5.2 057 1023 | 1023 | 1023 | 045 | 080 | $120%
200 55,0 1.08 8.55 8.95 .95 050 | 080 | $120% |

. 2450 s2.7 1.85 7.ra 7.7 7.78 035 | 0&2 +120%

5250 #B.6 5.36 4,80 4.80 480 080 190 | #131%

5500 486 5.85 422 422 4.2 050 | 180 | +131%
5600 485 537 4.10 4,10 4.10 050 | 190 | #131% |

5750 433 5.94 4.23 4.23 423 050 | 180 | £131%

PJWJI'EL maﬂﬂﬂl:ﬂﬂmll-umrm&w?ﬂiwmmha wise i is nesivicied o £ 50 WMHE. The
T PSS of tha Comed uncortainty af calbration freguency and the unsinienty b [ ndoitnd fraquancy lund. F
hllm'!ﬂ-hl'llllt'lﬂ.!l 400, 50 and 70 WHE for Corme apspmamants af 30, B4, 030 150 and 220 MHz respectvely. Valdly rwm'
am-uumwmu ﬁﬂhuiﬂﬂtmsﬂumﬁlﬁ-mhmﬁhHMM

" A2 Frecueancies bolow 3 GH, P wnlicity of Hisgu pornmeterns (g and o) san B selieed 1o & 10% f bguid compansalion: formala is apniod 1
mpasured SAH valuss. M frequencies above 3 GHY, P vy of T phrameten {o and o i resiicied 1o & 5% The umosrinsly | e 255 of
Eﬂ'w wwmwmm

men dodermined during calivabion. SFEALD wmamietd Bl tha fomsnng dedabion dug i o bousdary sfeol ster

Mﬂhﬂiﬂ:11&%“1%““12‘““““:4%“wmhwmrﬂnmu
Sarmeter from the boundany

Cortifichio No: EXG-T5EE_Nov1d FPage Gol 12
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EAEDVA- BH- T3 Menvernber 8, 2008

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

.
o

~
i
+
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|
T
T
T
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|

e
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e
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I

Frequency response (normalkized)
=
|
|
|
|
|
II
!
|
]

o 5
08 . Al
E
o7 : | | 1o
115_.._'.. ............... - ....................
a5 3 10 0 i i 5 i ¥ i i L 'l { { . | 'l LI I i
o 00 1000 1500 2000 2500 3000
t[MHz]
red &
Uncertainty of Frequency Response of E-field: £ 6.3% (ke2)
Cariificabe Mo: EX3-T533_MNovis Page 7 of 12
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X0V BH: TR Hovgmbr 8, 2019

Receiving Pattern (¢), 3 = 0°

=600 MHz TEM =1800 MHz R22
L] -
s Lol L) L3
i ]
e " # b
B 2o . : e P T | & g L
& |
- e TR TR et r - ¥ Foiny s oagBn |
- N il 1 ¥ R i T
i f v ' i
3 v . " ¥
e o
- | - ¥ - | )
] . |
- ] - [ L] Ly
Tob X ¥ 4 Tet K i L

05 L - WPELICONTIN (A I SERETRIETE e S—

1DEH:| Uﬂﬂ 1!9]!4{! M'ﬁu

Uncertainty of Axial lsotropy Assessment: £ 0U5% (k=2)

Cartificato Mo: EX3-TSE3_Novid Page B of 12
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EXA0V4- SHTI33 Movnmbe 6, 2010

Dynamic Range (S
(TEM call , f,.u= 1900 MHz)

10

i
5 11 i i1}
g | LI
o e -——r:'-
IE g i :I | W
i 2 B ; i
o ; £ | |.i.
T 10 wm 1w
[+]
gk corTgen A aed
Uncertainty of Linearity Assessment: £ 0L6% (k=2)
Contificate Moo EX3.-TE33_Novig Page 8ol 12
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EX30Vd= EN:T533 eovpmbar 6, 2010

Conversion Factor Assessment

1= B35 MHzZ.WGLE RS (H_comf) I'= 2450 MHz WGELS RE2 (H_conF)
A
o
FE ]
i
1] l\l
.\ M
i kol
|
i - B
1] u-
. |
_-q,: ......... B i -
L L] L] '.I'p-:'\-l = ! = i ﬂ::‘ L) -] L
Ll LW &

£ ]
e -]

Deviation from Isotropy in Liquid
Error (4, ), f = 900 MHz

-0 -08 08 04 02 00 02 04 OB 08 10
Uncertainty of Spharical lsotropy Assesament: £ 26% (k=2)

CanSicats Mo EX3-T5EE_Novid Pago 100l 12
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EXAMVA- SN:7533 Havemiber 6, 2018
Appendix; Modulation Calibration Parameters

win Communication System Hame A B T o VR W
dB B L] my diw. {h=2)
o oW x| oo .o 1.0 D00 | 145.2 | 238 % | 24T %
¥ o 0.0 1.0 158.8
F3 0o 00 1.0 [ AR
10117- | IEEE BOE. 1in (HT Wized, 13.5 X | 8 B8 | 207 | BO7 | 1955 | 0% | 24T R
| Mbps, BPSK)
¥ | o 880 | 208 482
z 0.88 13 | 210 130
1018 | ICEE BO2.11n (HT Mixad, 6.5 x .44 7.8 208 | B0 | 12508 | 227 % | £4.7 % |
|GAG | Mbpg, BPSK)
¥ | 840 BT 8 208 E]
2| @49 EF 210 1326
Bﬂ;i EEEH’?.HMHE.IM x| 28 5 18 | 154 | 1368 | 1W06% | t4T R
¥ | 247 668 | 178 B8
2| 33 | 728 | o7 | | W05
10417- | IEEE B 11nm Wik 5 GHz x| s ] 07 | BZ3 | 1278 | 2% |47 %
| AAB i}
¥ | 848 618 | 208 Wi
z | oss 681 K] 1316
Fm X | 074 o783 | 208 | B3 | 901 | &% | IiT%
AR | MCS0, pc duty cycle)
¥ | & 881 FIK] 1435
i Z| am 8.3 12 T
10534- | IEEE B02.11ac WiFi (40MHz, X 1028 ] 2.1 BAS | 1370 | 130N | ta7 N |
| AnB | MOS0 Sos duly opde)
¥ | a8 BT 0.7 1243
£ mmn BAT 214 1408
10544: | BEEE B0 1Tac Wil [BOMHE, X | 1080 Bas 211 | BAT | W28 | 233% | 247 % |
| AR | MCS0, SSpc duty cycls)
¥ 10.09 6.7 mr [FiK]
o] Z | 1063 8a.0 4 1T 0
Hi- |EEEm1:.11uwn:.4mu x 260 65,8 1T0 | 150 | 1026 | =07% | 247 %
Y| 288 | ema 12 144.9
z 154 737 24 T4
¥0555- | IEEE BOZ 112 Wil 5 GHz % | o8 61T | 210 | BED | 1253 | 125% |47 %
AAB | (OFDM, 6 Mbgs, B0pc duly cyche)
¥ | 8o &T.8 FIR] 1306
Z| 98 6.1 .3 128.7
;Mﬁ- IEEE 502110 (HT Mied, Z0MHE, | % | 978 &7.7 10 | 663 | 1267 | =7% | 4T R |
| AREL | MCS0, S0ps duty oyl
Y| 968 | er8 | zi2 REX]
FAT 623 4 (EIE]
},ﬂ* IEEE BOZ.11n [HT Mized, $0MHz, | x | 1038 B3 ZIA | B8 | 1343 | t30% | 24T % |
| WG5S, $pc duty cyca)
¥ | w2e | sea 14 1467
Z | 1oar [T FiL 133
Certificate Mo: EX3T533_Novld Page 11 of 12
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EXIDV4- SN.T53T Movamber 6, 2010
10607~ | IEEE B02-1Tac Wi (20MBIz, % .78 T8 Kl BB | 1260 | 233% | 247 % |
| AAE | MCSD, Spe duly syck)

¥ | S8 | &re | 292 1288
. £ 283 63.3 2.4 131.1 e ]
0616 | IEEE B03.11ac WiF| [+0MHz, x| 104 €83 | 214 | BEZ | 1344 | #33% | 24T %
| AAE [ MG, Bdps culy cycis)

Y | 028 BA4 | 214 1468

Z | a4 BaE | 218 TIAT
FIEEMJMEWL X | om B45 | Zi4 | BB3 | 1385 | i35% | 247 %
| AAR | MCED, Blpe duby cycha)

¥ | 1047 B76 | 208 125.5

Z| 1ora | a0 | e 4T ]

WIMMhmmmmewm.i-mhuwum

Comficate Mo EX3-TSX3_Novid
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Enginearing AG

Zrughaussirasse 43, BO04 Zuwkch, Swilsedtand

Accrodied by T Swiss Accreditmion Sardcs (SAS)
mmmmh“ﬂ“mhhﬂ
Multisteral Agresrmend lor the recagnition of calibraticn cirtificates

cient  Motorola Solutions MY

Report ID: P18260-EME-00001

Accreditation Bo.: SCS 0108

Cortificats o DAS0V3-1053_Octisg

[CALIBRATION CERTIFICATE 2]

Object D450V3 - SN:1053
Calentin prcadune(s) QA CAL-15.vE

Calibration procedure for dipole validation kits below 700 MHz
Calbration dala Ociobar 19, 2018

Calbration Equipment used (MATE critical for calsration)

This calitation cerificate documants the aceabdly o hiSonsl Easdands, which realize the prysical wils of measuremons (51,
The Medsursments and the uncenainties with corfidence mobabiity ans ghwn o the bliowing pages and aro par of t coaniScate,

nmmmmhhmmwmmm & 3G and humidity < T0%.

Primary Standards o Cal Diste (Cartificats Mo) Sebuehuiee] Callbration
Prremiel mrishie NAP EM- 104778 DA 18 [Nex, 21 T-026T202673) Apr19
Possest sapnsor MRP-201 S 100244 (ed-Aggar- 10 {Mo. 2A7-02672) Api-19
P sngee MAP-T01 SME 102248 e Ager 18 (Mo, 2TT-006TH) AprA0
Redamnoy 2098 AHensler 5M: 5277 {20 Do Age- 1 (Mo, 21 T-02682) Aptil
Tipae mimamuateh sombination BN S04T 2508327 Oed-Ape-18 (Mo 2 T-0PEES) Aga- 16
Fefeance Probe EX30VE SN: 3877 B0-Dae-0 T M, EXI-IETT_Deci 7Y D18
DMES GM: 654 - Jul-18 (ho. DWEA-E54_Jul15) Sd-1p

Seancars o Chrsiein Dastis fin housa) Shiehiid Check
Power matsr E44150 SN GBa 1290874 1218 (Mo, 3T 0sE) T Foume chaek: Jun-30
Powor sensor E44124 B Y1 S 080G Tid-dun-18 (ho, 2172085 i Fouse chock: Jun-20
Pt S E44134 S 00110290 12-Jure 18 (Mo, 2T (R i houss chascic Jun-20
AF germnalor P H6480 BN SIS0 TO0  Dsd-Aug-i (in house check Jun-18) I P chistle Jun-20
Matwork Analyner Aglard EBISSA, | SN LS4 10R4TT 1 -Mawr-14 (in house check Oel=18) iy houss chesck: Oct-19

hlama Fistton

Calibrabed by: Claucio Leubler Laboessory Toachnician
Appeorend by Kt Pokovic Tocrrical Waiige

This calibeaion gonificsts shall el B raproduced sscepl in il withoul welien sppnoval of ths lbomman,

P

Issued: Octobar 19, 2018

Cartilicate Mo: D450VE-1053_Oct18
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Calibration Laboratory of i -
Schmid & Partner Servios sulsss e
Enginearing AG Servieie suirmerg di taraturs
Teughaussirasse 43, B0 Fieich, Switrarland Swiss Callbrabion Servcs
Aocraditod by the Swiss Aocreditation Senice (Sa%) Accreditation Ne: SCS 0108

The Swiss Accreditation Service is one of the signatories o the EA
Multilsteral Agroement for the recognitian of calibration comificales

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL /f MORM xy,z
MNiA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Foeed Point Impedance and Retum 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 o the feed point. The Return Loss ensures low
raflacted power. No uncerainty required.

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

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

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

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

Cariificate Mo DA50VI-1053_0ctiB Paga2cd B
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Measurement Conditions
DASY system configuration, 5 far as not given on page 1.
DASY Version DASYS V52,102
Extrapolation Atvanced Extrapolation
Phanicm ELI4 Flat Phantom Shell hicknass: 2 = 0.2 mm
Digtance Dipole Conter - TSL 15 mm with Spacar
Zoom Scan Resalution dx, dy, dz =5 mm
Fraquency 450 MHz = 1 MHz
Head TSL parameters
The i and calculations wore
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 435 087 mbwodmi
Measured Head TSL parameters (20202)°C 441x8% 087 mhodm £ 8 %
Head T5L temperature change during test =05°C —— _—
SAR result with Head TSL
SAR aversged over 1 ¢m’ (1 g) of Head TSL Conditicn
SAR maasured 250 MW inpul power 1,14 Wikg
SAR for nominal Head TSL pararmatens nommakized o 1W 457 Wilkg = 18,1 % (k=2)
SAR averaged over 10 crm” (10 g) of Mead TSL cosnditian
SAR moasused 250 méW input power 0.762 Wikg
SAR for nominal Head TSL parameters normalized o 1W 3.05 Wik = 17.8 % (k=)
Body TSL parameters
The foliowing pasaraters and calculaticns were
Temperature Permittivity Conductivity
MNominal Body TSL paramabers 220G 887 0.84 mihaim
Measured Body TSL parameters (220 +0.2) *C 555+8% 0.92 mhoim = 8 %
Baody TEL temperature change during lest =054 - -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Gonditicn
SAR meagured 250 mW input pawer 1.12 Wiig
SAR for nominal Body TSL paramaters normalized to 1W 453 Wikg = 18.1 % (k=2)
SAR averaged over 10 em” (10 g} of Body TSL conditon
SAR measured 250 mW inpul power 0753 Wikg
SAH lor nominal Body TSL paramaters ranmalkzed to 1W 308 Wikg = 17.8 % (k=2)
Cartihcaba Mo: D450VA-10583_0ct18 Page 3 of 8
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Appendix (Additional assessments outside the scope of SCS D108)
Antenna Parameters with Head TSL

Impedancs, tmnsfonmad (o fesd pain STED-4.4 K
Agtuen Loss = 21.7dB

Antenna Parameters with Body TSL

Impedance, transtormad 1o fesd point 55.1 - 70
Rueturn Loss = 21.7 Ji

General Antenna Parameters and Design

| Esctrical Delay {one direction) I 1351 ns ]

After long tenm usa with 100W radiated power, only a slight waming of the dipode near the fssdpaing can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of thi feading lin is directly connected io the
second am of the dipole. The arenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole anms in crder b Improve matching when loaded accoeding 1o the position as axplaingd in the
“Measurement Condiions® paragraph. The SAR data are nol affected by this changs. The averall dipcie langih & still
accordng to the Standard.

Ny ecagsig force must be applied bo The dipole arms, bocause thay might bend or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactuned by SPEAG
Manutaciured on Diacamber 18, 2008
Carificabs Mao: DAS0V3-1083_Oct18 Page4cig
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DASYS Validation Report for Head TSL

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

Communication System: UID 0 - CW; Frequency: 450 MHz
Medium parameters osed: =450 MHz; 0 =087 S/m; e, = 44.1: p = 1000 ko
Phaniom section: Flai Section

Measurement Standard: DASYS (IEEETEC/ANST C63,19-2011)
DASYS52 Configuration:
= Probe: EX3DV4 - SN3877; ConvF(10.5, 10.5, 10.5) @ 450 MHz; Calibrated: 30.12.2017
o Sensor-Surface: 1.4mm {(Mechanical Surface Detection)
»  Elecironics: DAE4 Sn654; Calibrated: 05.07.2018
s  Phantom:; ELI v4.00; Type: QDOVADDIBE; Serial: TP:1003
DASYS2 52.10.2(1495); SEMCAD X 14.6.12(74500

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

Reference Value = 38.89 Vim; Power Drift = -0,00 JdB

Peak SAR (extrapolated) = 1.74 Wikg

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

Muaximum valve of SAR (measured) = 1.52 Wikg

I

0dB = 1.52 Wikg = 1.B2 dBW/kg

Cartificate Mo; D4S0VE-1083_0Oct18 Page 5ol B
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Impedance Measurement Plot for Head TSL

MWMC&MDMMWMWW

450000000 MHz 57,840 O
79851 pF  -4.4403 02
{50.000000 MHz  B2.028 miJ
; -27.801 *

Ch Ay 30
N e 0000 HEE  —

o0
Chi: $tas 0 000 MM —— T Fhep IR0 MFE

Cartificate Mo D4SIVE-1053_Oct18 Page 6ol B
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DASYS Validation Report for Body TSL

Drate: 19.10.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN:1053

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

Medium parameters used: f = 450 MHz; o = 0,92 $/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECIANSI C63.19-2001)

DASY 52 Configuration:

-

Probe: EX3DV4 - SN38TT; ConvF(10.8, 10.8, 10.8) & 450 MHz; Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 05.07.2018

Phantom: ELI v4.0, Type: QDOVAOD]BB; Senial; TP: 1003

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

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

Reference YValue = 41.78 Vim; Power Drift = -0,04 dB

Peak SAR (extrapolated) = 1.72 Wikg

SAR(1 g) = 112 Wikg; SAR(10 g) = 0,753 W/kg

Maximum value of SAR {measured) = 1.50 Wikg

T

0 dB = 1.50 Wikg = 1.76 dBW/kg

Cortificate Mo: D450VE-1053_0ct18 Page 7ol B
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Impedance Measurement Plot for Body TSL
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Dipole Data

Report ID: P18260-EME-00001

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

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 1053) y
Impedance Return Loss Impedance Return Loss
Date Measured : : . :
real Q | imag jQ dB real Q | imag jQ dB
11/08/2018 53.78 -7.39 -21.97 49.27 -7.93 -21.94
11/10/2019 53.95 -6.72 -22.49 49.84 -7.37 -22.74
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