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DUT Description: Handheld Portable — APX 4000 764-775 MHz and 794-805 MHz at 2.5W,
806-824 MHz and 851-870 MHz at 3W, 6.25kHz/12.5kHz/25kHz
Test TX mode(s): CW (PTT), Bluetooth (CW)
Max. Power output: 2.99 W (764-805 MHz), 3.60 W (806-870 MHz), 0.010 W (Bluetooth)
Nominal Power: 2.50 W (764-805 MHz), 3.00 W (806-870 MHz), 0.010 W (Bluetooth)
Tx Frequency Bands: 764-775 MHz, 794-805 MHz, 806-824 MHz, 851-870 MHz, 2.402-2.480 GHz
(Bluetooth)
Signaling type: FM, TDMA, FHSS (Bluetooth)
Model(s) Tested: H51UCFI9PW6AN (MUF1683)
Model(s) Certified: H51UCF9PW6AN (MUF1683), H51UCHOPW7AN (MUF1684),
H51UCH9PW7AN (MUF1554), H51UCF9PW6AN (MUF1561)
Serial Number(s): 426CQV0155
Classification: Occupational/Controlled
FCC ID: AZ489FT7049 ; LMR 769-775, 799-824, 851-869
IC: 109U-89FT7049
Applicant Name: Motorola Solutions Inc.
Applicant Address: 8000 West Sunrise Boulevard, Fort Lauderdale, Florida 33322

ISED Test Site registration: 24843

FCC Test Firm Registration 823256
Number:

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 § 2.109 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.
Tiong Digitally signed
by Tiong Nguk
:é Nguk s

Date: 2020.04.13

Tiong Nguk Ing |ng 13:58:56 +08'00'
Deputy Technical Manager (Approved Signatory)
Approval Date: 4/13/2020
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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number H51UCFOPW6AN (MUF1683). This
device is 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
PMNN4491C introduce to this device.

2.0 FCC SAR Summary

Table 1
Ma)égc?;c at Max Calc at
Equipment Class Frequency band (W/kg) Face (W/kg)
(MHz)
1g-SAR 1g-SAR
769-775;799-824; |
TNF 851-869 5.82 2.26
Note:

1) *indicates the new reported SAR value at the body is 5.82 W/kg
(Previous filed reported SAR value for body is 4.83 W/kg).

2) No degradation observed for Face, the on file SAR value at the face, 2.91 W/kg
is remains unchanged.

3.0 Abbreviations / Definitions

CNR: Calibration Not Required

CW: Continuous Wave

DUT: Device Under Test

EME: Electromagnetic Energy

FM: Frequency Modulation

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Pushto Talk

RF: Radio Frequency

SAR: Specific Absorption Rate

DSP: Digital Signal Processor

RSM: Remote Speaker Microphone
TDMA: Time Division Multiple Access
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.
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4.0 Referenced Standards and Guidelines

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

e [EC62209-1 (2016) Procedure to determine the specific absorption rate (SAR) for hand-
held devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

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

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

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

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

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

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

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

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

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

e |EC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for
wireless communication devices used in close proximity to the human body (frequency
range of 30 MHz to 6 GHz).

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

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

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

Report ID: P18260-EME-00001

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-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

6.0  Description of Device Under Test (DUT)

This portable device operates in the LMR band using either frequency modulation (FM) with
100% transmit duty cycle or TDMA signal with 50% transmit duty cycle. For conservative
assessment, FM signal with higher average power was tested.

The LMR bands in this device 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. This device also
incorporates a Class 1 Bluetooth device which is Frequency Hopping Spread Spectrum
(FHSS) technology. The Bluetooth radio modem is used to wireless link audio accessories.
The maximum actual transmission duty cycle for BT is 76.1%.

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 6 of 58



FCC ID: AZ489FT7049 / 1C: 109U-89FT7049 Report ID: P18260-EME-00001

7.0 Optional Accessories and Test Criteria

This device is offered with optional accessories. All accessories were individually evaluated
during the test plan creation to determine if testing was required per the guidelines outlined
in section 4.0 to assess compliance of 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 Antenna

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

Table 4
Antenna Antenna .. Selected
No. Models Description for test Tested
- 1
1 NAR6595A GPS Stubby Antenna, 764 8_70,_1575 MHz, ¥ wave, Yes Yes
-10.0 dBi gain
7.2 Battery

Only one new battery is applicable for this PCII filing. The Table below lists its
descriptions.

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

7.3 Body worn Accessories

There are two body worn applicable for this PCII filing. The Table below lists its
descriptions.

Table 6
BOde\)Nom Body worn Models Description Sele;t}eszg 117 Tested] Comments
1 PMLN7008A Belt Clip 2.5 inch Yes Yes
2 PMLN4651A Belt Clip 2 inch Yes Yes
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7.4 Audio Accessory

Only one audio accessory is applicable for this PCII filing. The Table below lists its
descriptions.

Table 7
el Audio Acc. Models Description St eited) Tested Comments
No. for test
IMPRES Display submersible
! HMN41048 RSM w/jack & Channel Selector ves Yes

8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.10.2.1495 DAE4 (ngﬁi?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 9
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =35, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA LOSErT;:gg;“ _ | Human Model +/_2(;'_‘2"r‘n | wood <0.05
<0.05
300MHz -6GHz;
Oval Flat \ Er=a+-1 | 600x400x190
Loss Tangent =
<0.05

8.3  Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured amount
of De-ionized water into a large container. Each of the dried ingredients are weighed
and added to the water carefully to avoid clumping. If the solution has a high sugar
concentration the water is pre-heated to aid in dissolving the ingredients.

The simulated tissue mixture was mixed based on the Simulated Tissue Composition
indicated in Table 10. During the daily testing of this product, the applicable mixture
was used to measure the Di-electric parameters at each of the tested frequencies to
verify that the Di-electric parameters were within the tolerance of the tissue
specifications.

Simulated Tissue Composition (percent by mass)

Table 10
835MHz
Ingredients Head Body
Sugar 57.00 44.90
Diacetin 0 0

De ionized -

Water 40.45 53.06

Salt 1.45 0.94

HEC 1.00 1.00

Bact. 0.10 0.10

9.0  Additional Test Equipment
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The Table below lists additional test equipment used during the SAR assessment.

Table 11
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Speag Probe EX3DV4 7533 11/6/2019 11/6/2020
Speag Probe EX3DV4 7511 10/24/2019 10/24/2020
Speag DAE DAE4 1488 7/23/2019 7/23/2020
Speag DAE DAE4 729 10/16/2019 10/16/2020
Bi-directional Coupler 3020A 41931 7/11/2019 7/11/2020
Bi-directional Coupler 3022 77114 8/22/2019 8/22/2020
Power Amplifier 50W 1000C 312859 CNR CNR
Power Amplifier 551G4 312988 CNR CNR
Power Meter E4416A MY50001037 8/30/2019 8/30/2021
Power Meter E4418B MY45107917 7/1/2019 7/1/2021
Power Meter E4419B MY 45103725 6/10/2019 6/10/2021
Power Meter E4418B MY45100911 8/30/2019 8/30/2021
Power Sensor E9301B MY50290001 5/6/2019 5/6/2020
Power Sensor E9301B MY41495733 4/19/2019 4/19/2020
Power Sensor E9301B MY55210003 4/26/2019 4/26/2020
Power Sensor 8481B 3318A10982 2/5/2020 2/5/2021
Vector Signal Generator E4438C MY47272101 10/29/2019 10/29/2021
Vector Signal Generator E4438C MY42081753 9/5/2019 9/5/2021
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 7/6/2020
Power Meter E4416A MY50001037 8/30/2019 8/30/2021
Power Sensor E9301B MY50290001 5/6/2019 5/6/2020
Power Meter E4418B MY 45100739 12/9/2019 12/9/2020
Power Sensor 8481B MY41091243 12/17/2019 12/17/2020
NETWORK ANALYZER E5071B MY 42403218 9/13/2019 9/13/2020
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 D835V2 4d030 10/15/2018 10/15/2020
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10.0 SAR Measurement System Validation and Verification

DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.

10.1 System Validation

The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.

Table 12
. . Measured Tissue .
Dates Probe lg:;lr:ttaratlon P;?\llae Parameters Validation
c | c, Sensitivity | Linearity [ Isotropy
cw
12/11/2019 Body 835 7533 1.01 53.2 Pass Pass Pass
11/25/2019 Head 835 0.93 40.5 Pass Pass Pass
11/27/2019 Body 835 7511 1.00 53.4 Pass Pass Pass
11/28/2019 Head 835 0.94 40.7 Pass Pass Pass
10.2 System Verification
System verification checks were conducted each day during the SAR assessment.
The results are normalized to 1W. Appendix D includes DASY plots for each day
during the SAR assessment. The Table below summarizes the daily system check
results used for the SAR assessment.
Table 13
System Check |System Check Test
Probe . . . . Ref SAR @ 1W Results Results when Tested
Serial # VISR 13PE | |Tfpele (Kl ezl < (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
SPEAG D835V2 / o 2.53 10.12 1/6/2020
FCC Body 4d030 9.63 +/-10% 252 10.08 41412020
7533 2.26 9.04 1/8/2020
IE'CEE'i; | SPEAE dggg,wm 9.55 +/- 10% 2.4 9.68 41412020
2.25 9.00 4/9/2020
IEEE/ SPEAG D835V2 / .
7511 |EC Head 24030 9.55 +/- 10% 2.43 9.72 4/11/2020

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.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 11 of 58



FCC ID: AZ489FT7049 / 1C: 109U-89FT7049

Report ID: P18260-EME-00001

Table 14
Dielectric Dielectric
Frequency Conductivity Constant Conductivity Constant
(MH2) Tissue Type | Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.96 5.5
. FCCBOW | (0gp101) | (52705620 0.92 53.60 41412020
\EEE/ 0.89 418
IECHead | (0.85-0.94) | (39.70-43.90) 0.87 4060 419/2020
0.97 5.4
o FCCBOW | (ogpt01) | (527056.20) 0.92 53.50 41412020
\EEE/ 0.89 418
IECHead | (0.85-0.94) | (39.70-43.90) 0.86 41.20 4/11/2020
0.97 5.3
a06 FCCBody | 992:1.02) | (52.50-58.10) 0.97 57.70 1/6/2020
\EEE/ 0.90 416
IECHead | (0.85-0.94) | (39.50-43.70) 0.89 40.70 4/11/2020
0.97 5.2
. FCCBody | 992102 | (52.50-58.00) 0.97 53.10 41412020
\EEE/ 0.90 416
IECHead | (0.85-0.94) | (39.50-43.60) 0.91 41.20 41412020
. . 0.99 57,50 1/6/2020
FCCBody | 992102 | (52.40-58.00)
0.99 53.00 4412020
0.91 41.70 1812020
835
0.93 41.00
|EEE/ 0.90 415 41412020
IECHead | (0.86-0.95) | (39.40-43.60)
0.93 39.70 41912020
0.92 40.30 411112020
0.99 552
651 FCCBody | 994-1.04) | (52.40-57.90) 101 5740 1/6/2020
\EEE/ 0.92 415
IECHead | (0.87-0.96) | (39.40-43.60) 0.93 41.50 1/8/2020
1.00 5510
561 FCCBody | 5 95-1.05) | (52.40-57.90) 101 52.70 41412020
\EEE/ 0.93 415
IEC Head | (0.88-0.97) | (39.40-43.60) 0.95 40.70 41412020
1.01 5.1
- FCCBody | ) 96-1.06) | (52.30-57.90) 1.02 52.60 41412020
\EEE/ 0.94 415
IECHead | (0.89-0.98) | (39.40-43.60) 0.96 40.60 41412020
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
18— 25 °C Range: 19.00-21.70°C
Ambient Temperature Avg. 20.35 °C
. Range: 19.70 — 22.10°C
Tissue Temperature 18-25°C Avg. 20.90 °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 16
Description <3 GHz >3 GHz
Maximum distance from closest measurement point 5+ 1mm Y-6-In(2) + 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 30° + 1° 20° + 1°

normal at the measurement location

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

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

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

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

12.2 DUT Configuration(s)

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

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.
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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* (fy;y, — fio,)/ f 141

low

Where

N¢ = Number of channels
Fhigh = 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 ° .

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.
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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 and
ISED. All modes of operation identified in section 6.0 were considered during the
development of the test plan. All tests were performed in CW and 50% duty cycle
was applied to PTT configurations in the final results.

13.0 DUT Test Data
13.1 Assessment at 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 file with the FCC and ISED.

Table 17
Meas. | Max
Init | SAR | 1g- Calc.
Carry Cable Test Freq | Pwr | Drift | SAR |1g-SAR
Antenna Battery Accessory | Accessory | (MHz) | (W) | (dB) |[(W/kg)| (W/Kkg) Run#
Body
NAR6595A | PMNN4491C | PMLN7008A None 775.0000 | 2.60 | -0.29 | 6.29 3.88 ZZ-AB-200404-05
NAR6595A | PMNN4491C | PMLN7008A None 809.0000 |3.35| -0.54 | 9.56 5.82 AM-AB-200106-08

NARG595A PMNN4491C | PMLN4651A | HMN4104B | 851.0125 | 3.33 | -0.55 | 5.61 3.44 AM-AB-200106-10

Face

NAR6595A | PMNN4491C | Front @2.5¢cm | None 7700000 | 289 | -022 | 264 | 144 BL(AR)-FACE-

200409-03
NARG595A PMNN4491C | Front @2.5cm None 809.0000 | 3.40 | -0.24 | 3.83 2.14 |NZ-FACE-200411-14#
NARG595A PMNN4491C | Front @2.5cm None 851.0125 | 3.34| -0.23 | 3.45 1.96 | AM-FACE-200108-10

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.
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Table 18
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
NAR6595A | PMNN4491C | PMLN7008A None 770.0000 | 2.60 |-0.29| 6.10 3.75 ZZ-AB-200404-04
NAR6595A | PMNN4491C | PMLN7008A None 775.0000 | 2.69 |-0.45| 6.29 3.88 ZZ-AB-200404-05
NARG595A PMNN4491C | PMLN7008A None 809.0000 | 3.35 |-0.54| 9.56 5.82 AM-AB-200106-08
NAR6595A | PMNN4491C | PMLN7008A None 823.9875 | 3.25 | -0.44| 8.48 5.20 ZZ-AB-200404-07
NAR6595A | PMNN4491C | PMLN4651A | HMN4104B | 851.0125 | 3.33 |-0.55| 5.61 3.44 AM-AB-200106-10
NAR6595A | PMNN4491C | PMLN4651A | HMN4104B | 860.5000 | 3.39 |-0.48| 5.55 3.29 AM-AB-200404-09
NAR6595A | PMNN4491C | PMLN4651A | HMN4104B | 869.0000 | 3.38 |-0.46| 5.40 3.20 AM-AB-200404-10
Face
NAR6595A | PMNN4491C | Front @2.5¢cm None 770.0000 | 2.89 |-0.22| 2.64 1.44 | BL(AR)-FACE-200409-03
NAR6595A | PMNN4491C | Front @2.5¢cm None 775.0000 | 2.72 |-0.28| 2.34 1.37 NZ-FACE-200411-13#
NAR6595A | PMNN4491C | Front @2.5cm None 809.0000 | 3.40 |-0.24| 3.83 214 NZ-FACE-200411-14#
NAR6595A | PMNN4491C | Front @2.5cm None 823.9875 | 3.45 | -0.26 | 4.08 2.26 ZZ-FACE-200404-26
NAR6595A | PMNN4491C | Front @2.5cm None 851.0125 | 3.34 |-0.23| 3.45 1.96 AM-FACE-200108-10
NAR6595A | PMNN4491C | Front @2.5cm None 860.5000 | 3.43 |-0.28| 3.31 1.85 ZZ-FACE-200404-27
NAR6595A | PMNN4491C | Front @2.5cm None 869.0000 | 3.42 |-0.27| 3.19 1.79 ZZ-FACE-200404-28

13.3 Shortened Scan Assessment

A “shortened” scan using the highest 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 19
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#
NARG595A |PMNN4491C|PMLN7008A| None |809.0000|3.45|-0.19| 9.14 | 4.98 |AM-AB-200404-08
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14.0 Results Summary
Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands,
the highest Operational Maximum Calculated 1-gram average SAR values found for this
filing:
Table 20
Max Calc at Body | Max Calc at Face
Designator (W/kg) (Wikg)
19-SAR 19-SAR
FCC US *5.82 2.26
ISED Canada *5.82 2.26
All results are scaled to the maximum output power.
Note:
1) *indicates the new reported SAR value at the body is 5.82 W/kg
(Previous filed reported SAR value for body is 4.83 W/kg).
2) No degradation observed for Face, the on file SAR value at the face, 2.91 W/kg
is remains unchanged.
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)
16.0 Variability Assessment
Per the guidelines in KDB 865664 SAR variability assessment is required because SAR
results are above 4.0 W/kg (Occupational).
The Table below includes test results of the original measurement(s), the repeated
measurement(s), and the ratio (SARnigh/SAR|ow) for the applicable test configuration(s).
Table 22
Adj Calc.
Carry Cable Test Freg. | 19-SAR
Run# Antenna Battery Accessory Accessory (MH2) (W/kg) Ratio Comments
AM-AB-200106-08 541 No ad_ditiona}l repeated
NAR6595A | PMNN4491C | PMLN7008A None 809.0000 113 | S 'Sﬂ:gq;;fg due to
AM-AB-200404-08 477 (SARGigh/SAR0w) < 1.20
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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 1ISO 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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Uncertainty Budget for Device Under Test, for 835 MHz

Measurement System

Probe Calibration E21] 6.0 N 1.00 1 1 6.0 6.0 )
Axial Isotropy E22 | 47 R 1.73 | 0.707 0.707 1.9 1.9 o)
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 0
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 | 03 N 1.00 1 1 0.3 0.3 0
Response Time E27 ] 11 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 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 )
Max. SAR Evaluation (ext., int.,

avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o0
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 o0
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) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 o)
Liquid Permittivity (target) E32 | 50 R 1.73 0.6 0.49 1.7 1.4 o)
Liquid Permittivity (measurement) E33| 19 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard Uncertainty RSS 11 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

g) ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom for the
expanded uncertainty
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Measurement System
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Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 S
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 S
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 S
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 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,E42 | 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 o
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 173 | 0.64 | 0.43 1.8 1.2 o
Liquid Conductivity (measurement) E.3.3 3.3 R 1.73 | 0.64 | 0.43 1.2 0.8 0
Liquid Permittivity (target) E.3.2 5.0 R 173 | 0.6 0.49 1.7 1.4 0
Liquid Permittivity (measurement) E.3.3 1.9 R 173 | 0.6 0.49 0.6 0.5 o
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 18 17

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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Report ID: P18260-EME-00001
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pmem k=2, which for a normal distribution comesponds to a coverage

*TMWﬂMKWJﬂDMMﬁn;E’MmmT&MPmEHﬂ

'Wmmw A MO
WGWMHMWEWMWWWﬂMMuthH—HH

Ceriificaby No: EX3-T533_Novis
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EX30N4- SM:TE33 Necnarrisar 6, 2018

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

EHIHFHIMF«H’H'IHMI‘I

Sensor Amrangerman Triargpular
Gonneclor Angse (7) =]
Wiochanecal Surface Delechon Mode anablad
Optical Surface Detection Moda desabiled
Proba Crvsrall Length 337 mm
Probe Body Diameter 10 mm
Tip Length #mm
Tip Diamatar o5 mm
Proba Tip in Sensor X Calibration Foini 1 mm
Prabe Tip io Senor ¥ Calbration Point 1 mm
Prabe Tip % Sansar Z Calibration Pont Tmm
Recommended Measurement Datance rom Surface T 1.4 mm
Corificate Ma: EX3-TS33_Novid Page 4 of 12
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EXEDVE- BMN:T53) Nervarsber 6, 2079

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) © Mﬂ'_ Mia-_nmr ConvE X | ComvF Y | ComvFZ | Alpha® mr L I
150 52.3 0.78 1381 | 1381 | 1381 | 000 | 100 | #133%

| 300 453 0.87 1294 | 1284 | 1294 | 008 | 120 | £133% |
450 435 0.87 1184 | 1184 | 1184 | 042 | 130 | +133%
TS50 418 [IX:] 10.71 10,71 0.7 0.33 0.93 £12.0%

836 41.5 0.80 1047 1047 10.47 0.46 0.B6 2120% |
900 41.5 0.97 1025 | 1025 | 1025 | 031 [ 101 | s1120%
| 2450 302 1.80 787 | 767 767 | 03z | 052 | s120%
| 5350 3590 471 535 5.35 535 | 040 1.80 =13.1%
| 5500 | 358 4.95 480 | 489 | 480 | 040 | 180 | s13a%m

5600 35.5 5.07 474 4.74 474 D40 | 180 | +13.1% |
5750 35.4 5.2 480 | 490 400 | 040 | 180 | s131%

‘Hmwﬂamlﬂﬂﬂ-l:#:1Nﬂkﬁmhmmmwmmnhthmuﬂn: B0 MHE. Thi
uncarsinty i the HES of the ConvF uncersnty o calibmtion Soduency and the uscerainty for the inficated Fequency Band. Frequercy valdity
B 300 MHE i £ 10, 25, 80, 50 a0 P Mz lor Convf sasessements ol 33, &4, 126, 150 and 230 WHz rospectvely, Veldiy of ComF asssassd &
E“hhlimmm—ﬂ-i!lﬂ-bniwhu_maarh:mmvmmnwﬂ“ & 110 Mz

" i equencies balow 3 GHe, the valklity of issue parametivs (5 and o) can be relaed i £ 0% o liguid o perssatian Ramula is applied 1o

En&m!mmhmuwmm

AdphaiDegih afe delermingd Suring calibrston SPLAG warrants that the rewmainisg dedasen do 1o P boundany oec] aller Compendatan i
ml?ﬂ'nmt1ﬁlﬂ'mm-Swﬂhﬂ-tﬁhmmuﬂtﬂwmhﬂhﬂhmﬁ
cirinite T Y

Cortficale Mo EX3.7533_Novld Page §.of 12
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EX30a- SN TE3 Novermber &, 20019

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

Calibration Parameter Determined in Body Tissue Simulating Madia
T

f (Mb) © Mﬁ_ w{gﬂ__tﬂi_m‘r ConvF Z :;,m_.-' e Fﬂj

150 61.9 0.80 1350 | 1350 1250 | 000 | 100 | £133%

| 300 56.2 082 | 1269 | 12.89 1269 | 003 | 120 | £133%

450 6.7 0.84 1206 | 1208 | 1208 | 006 | 130 | s13am

750 55.5 0.96 1058 | 1058 | 1058 | 044 | 0858 | 2120%

| m3s 55.2 0.57 1025 | 1023 | 1023 | 045 | 080 | 2120%
900 55,0 1.08 995 | nes 905 | 050 | 080 | s120% |

. 2450 a7 1.85 7.7ma 7.7 7.78 035 | D42 +12.0%

5250 #6.9 6,36 4.80 4.80 4,80 0.50 190 | #131%

5500 485 5.85 422 422 422 | 050 | 180 | +131%
SE00 4B.5 577 4.10 4.10 4.10 050 | 190 | #131% |

5750 483 5.04 423 423 423 | 050 | 180 | £131%

FJ'IU.II'I?L Bowe 300 MHz of = 100 MHE only appbes lor DASY w4 and higher (mes Page 7], siss 1 B restnicted 4o £ 50 WHE. The
o S of e Come uncortainty ot calirabon freguency and the uncenmnty for s indicaind fraquancy hund. F
o 300 MEHE i3 £ 10, 25, 40, 50and T0MEHE for Cornd apsrssmants af 30, 4. 128, 150 and 220 Mz respeciively. Valdiy “'31.'.'.‘.?._."
6 Mz B 4 WL ond Comf® pssesaed of ﬁﬂhnﬁaﬂﬂtmsﬂumﬁhmhm-dnhHMHu
¥ A2 fraqueancies, bolow ) Gz, P waldity of s parnmensns (¢ and o) a0 ba seliessd 16 & 10% # bguid compensation lomada is ansiiod it
maasured SAR values. M frequencies abovn 3 GHr, Pa ety of thdus paramatins jo and o s restriciod 1o & 5% Tha unowrinisly i S R5S5 ol
g-m:n-'F uiartaiety il indeiiic Largst iU patamyley.

AlphaDaph pre dotermined during caliwation. SFEAD marrants. thal tha rermsning deviabion dun i tho boundary effect ster
H-t_ﬂlllﬂﬂihlt11&%“1%““:&“%“”%;wmmmmnmn
Sarmater fom the Boundeny

Cortificaio Mo: EXCH-T5XE_Novil FageBol 12
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CHIDV - SN TEE Merveenbar 8, 2018

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

15 r
Yol e . P P .. .............. e e " TP LT T
R T T—
3 |
12 P r—— ] e 45 8 5 i e e B S i
£ 1 e — o Ll
o e~ —
= e |
£ !
w {": | S— s 3.
F !
L1 T I IRREEt ST I
ﬂs:l L1 L i | i i I i 'l - L1 1 'l -] - 1
L] &00 1000 1500 2000 2500 000
t [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (ke2)

Cartificabe Mo: EX3-T533 MNow19 Page 7 of 12
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EXI0VA- BN TR Movpmbsr 8, 2015

Receiving Pattern (¢), 9 = 0°

=300 MHz TEM =1800 MHz R22
= L]
- Lol L] L
N ] ]
& " L] b
b - 1 T o 4
x L |
- oo a wy A r = ¥ B TR TR T
- T 1 f P s i '
i 4 . 1 4
) v A " -
oY ¥
o - 1" H f
i ]
L] L] - [ [] iy
Tot X ¥ z Tei ] ¥ L

015 L} - '. MRS (S MYl RTINS e pU— '_ e

1ﬂmﬁ WEJ: '|Bﬂ!|.:!H.I Jﬂ'ﬂt

Uncartainty of Axial lsotropy Assessment: £ 0.8% (k=2)

Cartificato Moo EX3-TEE3_Nev1d Page B of 12
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Hovombs B, 2018

Dynamic Range f{SAR}¢aa)
(TEM cell , f,.u= 1900 MHz)

o

P |
4 LB
L I
P .
o L[]
Cartificate Mo: EX3.7533_Novig Page 8ol 12
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EXA0VE= SN T533 vorvomber 6. 2010

Conversion Factor Assessment

Im B35 Mz WELS RS (H_comeF) U= 2450 MHz WELS R22 (H_oonwF)
an
ol
1T
-
Hig \. =
*,
g7 .
|
3 37
18 5, i
i
iyt bt e B o F.
& H o = = -- = b = 5 =1 F
L] L] -

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

-4 -08 H5 04 02 00 0F 04 OB N8 10
Uncertainty of Spharical isctropy Assessment: £ 2.6% [(k=2)

Cercain Ne: EX3-T533_Novid Paga 10 of 12

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.27 Page 33 of 58



FCC ID: AZ489FT7049 / IC: 109U-89FT7049 Report ID: P18260-EME-00001

EXIVe= SMETS33 Mcrvemiber &, 2019

Appendix: Modulation Calibration Parameters

uio Communication Systerm Name A B [ o ¥R Max
di B dB m' de. (k=)
o oW %] o8 B0 10 | GO0 | W57 | t3B% | 14T %
¥ ag 0.0 10 150.8
gl oo | oo | wo [ TWREY
T0117- | IEEE BOZ. 170 (HT Mixed, 13.5 X | o W8 | 207 | BOT | 1350 | 50% | 24T %
¥ | g 80 | 208 LK
zZ | pee 83 | 210 =0
10906~ | ICEE BOZ.11n (HT Mixed, 6.5 % | B4 678 | 208 | B0 | 1293 | 7% |47 % |
| CAC | Mbps, BPSK)
¥ | 840 879 | @08 14
e e x 949 B2z 210 1328
Bﬂ;s EEEBJI?.HHHHE.IEH: x| 25 ) B8 | 154 | 1368 | :05® | 24T %
Y | 247 868 | 178 1258
Z| am Tz8 | 200 1405
T0217- | IEEE BOZ.11amh Wikl § GHz K| 881 | 676 | 207 | 623 | 1278 | :55% [247%
| AR | [OFOM, 6 Mbps, 590 duty cycl]
¥ | B4m 618 | %08 e
Z | o#s 681 | 21D 1318
Fm ] Ts 7.8 0.0 B9 | 1301 | 227 % | 24T %
| AR | MCSD, Sipe duly cycle)
¥ | 68 881 | 1435
it us z | o BA3 | 212 __ | e
10834- | IEEE B0Z.11ac WiFi (#0MHz, x| tna BA3 | 211 | 645 | 1370 | #30% | taTw
| ARG | MCSO, SBps duly cpde)
¥ | o.4s BTE | 207 1243
£ | wom BaT 1.4 1408
084a. | IEEE BOZ.110C WiF| [B0MHE, X | 1080 | BAS | 1.1 | BAT | 128 | 0% | 47 % |
| AAE | MCS0, 0opc duty cydle)
ks 10,08 Gr.7 7 THLT
Z | 1083 | #an | 214 LLEL]
0571- | IEEE BOZ.110 Wikl 2.4 GHz % | 260 | 858 | 10 | 108 | 1326 | TR | 24T %
AAA 1
Y| 288 | era 12 144
z A64 737 214 T4
10583 | IEEE BOZ11am WiFl § GHz x| o84 61T | 210 | BEE | 1253 | t25% |27 %
AAE | [OFDM, 6 Mbgs, Bpe duly cycle)
¥ | mes 678 | 231 1308
Z | oS 88,1 | 21.3 1287
;MEE. TEEE BOZ. 110 (HT Mined, Z0MFE, | X 975 &7 .0 B.63 1267 | 27% | +47 %
| AME | MCS0, Sdpe duty cyde) s
¥ | 968 | 678 | 213 13T
Z | sa2 BB3 | 214 T30
:.ﬁﬂ- IEEE BO2.11n [HT Mized, d0MHE, | % | 1038 BB3 | 214 | BI8 | 1343 | £33% | 24T R
| MCED, S0pc duby cycle)
¥ | 1024 B4 | 214 1467
Z | o BBE | 218 1373
Ceriificats Ma: EXI-7533_Movia Page 11 of 12
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EXIDVE- SNT5I3 Movember 6 2010
T0G07- | ICEE BOZ1 180 Wi [20WEz, x| w78 T8 | 201 | BG4 | 1268 | 233% | 247 % |
| ARE [ MICSH, Spe duly oyckn)

¥ g0 | ere | 382 1288

£ | sm 683 | 214 T [— =
T0616- | IEEE B02.113c WIF| (40MHz, X | 1041 | 683 | 214 | BAZ | 1344 | #33% |47 %
| AAD | MCE0, DOp: duty Syiie)

Y | iz BA4 | 214 1368

Z | a2 EAE | 7B T
_'IFIEEBW-HEEWL x | womn BAS | 214 | HB3 | 1385 | £35% | 24T %
| AGE | MCED, Blpe duby cycla)

¥ 10.47 T ] 208 125.5

Z | 10.74 g0 | 218 TN

mlmmmmmmmmmwmﬂumuuwuh

Cortificate Mo: EX3-TSX3_Novif Pags 12 ol 12
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Calibration Laboratory of

Schrmid & Partner 4 W 8 Serdoe sulsse
i C idalornage
Engineering AG Sorvitio pvizzero oi testurs
Zeughausstrassa 43, 8004 Zurich, Switcmtand UL/ 8 guies Callbration Service

Accradiied by the Swiss Accredinton Sereice [SA5) Accreditstion Mo SCS 0108
The Swiss Accreditation Servics i one of the signstorss o the EA
Bulblatiral Agregmaont Tor the reogeiten of calibeation certilicales

ciect  Motorola Solutions MY Ceetiniesss No: EX3-7511_Oet19

|¢AIJBHAT!UH CERTIFICATE |
Osiect EX3DV4 - SN:7511

Callbraton procedereis] 'mmlmmmtmmmfuﬁmmw

mmummm
Caltrafion daig: October 24, 2019

mmmmhrﬂﬂﬂ-hmmmmhmmumum
Tmm;mnmmﬂm-mmﬁumnwmum mges and are part ot certdcate.

Al palbwaions haren Bt Eonducied in the ciosed lsboasery sty ssvrenment lempaniture (22 5 570 and fumidity < 70%.

Cabbraion Equipmen cad (MATE critical dor calbranon)

Primary Stancdardy i Cail Dialw {Conicate M) | Beherhuiies Caltrasion
Pawer =eler WRP SN A4TTH O3A-19 (No. DIT2BRRNIERS, | Apran
Powwer soesier NRP-291 N 100244 B3Aor: 15 [No. 217-02803) Apr2g

Power poracr NRF-131 BN 111245 OAgr- 10 [Np. 2170080 Agr-30

Roformnce: 20 ¢B Assrvssior S SEATT () De-Aor-10 (Mo, 21T-02804) Ape-20

DAEA SN BB OF-ct- 18 [N DAE4-260_ Dcrif) Ol =20

Fistuwncn Probe E530V EN: 3013 | 310818 No ES3-300)_Dactd) Due-10

Smndnedy [ +] Check Daio (in buisa) Sohnfulad Chsk

| P mastow Fd e | 54 coetznmaTs B0-Apr-18 (i howss etmck Jun- L) In Pusissis bk Jym 310
Power sermcr B4 134 BH: Y41 400287 08-Ape-18 [in ot chock Jun-15) | In howse check: Jun-di
Plomes penscr E44 124 SN 000110218 Dé-Agr- 1 i house chock Jun-18) In howse chack: Jue-20
_RF ganeraios HP SELpC B4 LSS0 TN b5 (i P e Jun- B In hesiter chmch: Jun-20
Neteork Anshaer EXISBA | SN LISH1004TT al1m41nm-mm15 t In hose chack Oc1g |

Funciion Signare
Caiorited by: Jecon Kaste Latmratery Tectnican %‘ t‘-'ﬁ'""
Appeoved by Katfa Pokeric Technical Manager M

sues! October 24, 2019

hmmﬂﬂuhmmmum-ﬁhmwuw.

Certiicabe Noc EX3-T511_0ai9 Page 1of 13
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Calibration Laboratory of .

Schmid & Partner % fﬂoﬂ\
Enginearing AG

Teghmesiranse 3, 0604 Turch, Suhseciend -«@; Nl

Ancrecited by Th Seis ACOMOSBGoN Sanvios [EAS)

Report ID: P18260-EME-00001

Sarves suiiss ditalormago
Gersigho sFizreno o taratura

Swius Calbratlcs Servica

mom

Acersdiution No.: SCS 0108

Tty Hwerl 8. BeDiordi tition Serdon |5 cne of The Sipmatories 1o the EA
Mt atena) Agresmen Tor the recognition of cakbraton certificates

Glossary:

TSL tissise simulating bgud

MNORM, vz sansitivity in free space

ComF sensitivity in TSL / NORMx.y.2

DcpP dicdie compresaion poink

CF erest facior {Liduty_cycha) of the RF signal

ABCD mdulation dependant linaasization paramales

Polasization @ o rotation anound probe axis

Polarization & & rotation around an axis thal is in the plane normal to probe axis (al measursmant centar),
e, & = 0 s normal b probse axis

Connecior Angle informnation used in DASY system o align probe sersor X to the robol cocrdinate sysiem

Calibration is Performed According to the Following Standards:

&) IEEE 5t 1528-2013, "IEEE Recommended Practice for Determining the Poak Spallal-fveraged Specific
Absorption Rate (SAR) in the Human Head from Wirdless Communications Devices: Maagursment
Taochnbguas®, June 2013

by IEC 623081, ", Weasurement procedurs for the assessment of Specific Abaorplion Rate [SAFR) from hand-
hidd and devices wad noxt (o the ear (reguency range of 300 MHz to 8 Gz, July 26

&) 1EC 62308-2, "Procedune 1o debermine the Specific Absompilion Rate (SAR) for wireless commumication devioes
wsed in close prodmity to the human body {reguency range of 30 MHZ to 6 GHz)", Manch 2010

d) KDB BB5854, mmwthMuiW

Ihthudl. Applied and Interpretation of Parameters:

NORMy. - Assessed for E-field polarization § = E{fsBﬂOhﬂ-blnTElFm!riﬂmmtﬂz?n?MJ
MORM: v,z ara only imemmadiate values, e, the uncorainties of NORM Y.z does not affect tha E
uncartainty inside T3L (Seé bebore CormiF).

= NORM{Tx ),z = NORM: .z * fequency._response (sea Freguency Response Charl). This linearzation is
implemented in DASYS soltware versions lafer than 4.2, The uncortaingy of the frequency reaponss is incheded
in the siated uncertminty of ComeF,

= DCPyy.z DCP are numernical lineasization paramelens assessed based on the data of power Swoep with CW
signal (o uncerlsinty required). DCP does not depend on frequency nor madia,

o PAR:PAR i the Peak o Average Ratio that i nol calirated but determined basad on the signal
characterisiics

* Acyr Beyz Copz Deyx VRys A, B, G, D are numerical Enearization parameters assessed basad on
the data of powar Swedn lor Speciss

= ConvF and Effect Paramoters: Assessed in gl phaniom using E-ficld {or Temperature Transfar
Standard for § £ 800 MHz) and insde waveguide usng analylical Bald distibutions based on power
measurements for | = B00 MHz. The same selups ane used for assessment of the parameters. applied for
boundary compensation (alpha, depth) of which ypical uncentainty values are giren, Those parameters are
usod in DASY4S software bo improve probe accuracy close 1o the boundary, The sensisivity in TSL cormespands
o NORMY,y.z * ConvE wheraby the u cormosponds ko that given for Comd. A
ConyF Is used in DASY version 4.4 and higher which allows exdending the validity from = 50 MHz o £ 100
MHz.

= Sphadical isofropy (30 deviation from iscdropyd: in 2 field of low gradients reakzed using a flal phantom
axposed by B patch antenna.

+  Sensor Offsel. The sensor offsat cormesponds Lo the offset of virtual measurement canter from tha probe Bp
{of probs @xig). Mo loketmncg nequined.

= Conneclor Anghe: The angh 5 assessed the information debermining the NORMe
R ol : B using ainad by iirgy (ne:

Cantficale Na: EX3-T511_Cct19 Pape 2 of 13
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EXI04 - BNTSIT October 24, M9

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Basic Calibration Parameters
—— | Semorx Sensor ¥ Sorsor £ Une =2 |
o [uhiivim T 046 [EL 044 #1001 %
DCP {m\)* 29,0 I BB 9.0
Calibration Results for Modulation se
uio Commianication System Hama A | B C D VR Wax | Unc'
L] g8 | dEw B my | dev. | (w=2)
] oW X1 00 B0 10 | 000 | 164 | 338% | 24T %
Y| oo 0.0 10 RN
Z) oo | oo 10 Ti7 4
Mole: For dotails on UID paramaters saa Appendi
The reported uncerainty of measurement is stated as the standard uncertainty of measurement
multipled by the coverage factor k=2, which for a normal distribution mrm:prgfyuds to a coverage
probability of approxdmately 95%.

* The encertaintes of Mom XY do nol affect The B beld uncensingy intide TSL [ Pages § snd 85
:WWW.M'“MM_
Wuwmhmmm i riponme apchying ectanguiar distrbuBon and s eapnessid 07 T squens of Fa

Cartificate Moo EXCG-T511_0ct il Page dof 13
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EXHINE- SNTE1 Oiciohor 24, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Other Prabe Parameters
Sensor ArTengomant Tringuar
Connestor Ange (7] ' 08
Mechancal Surface Deleciion Mode enabled
" Oplical Surlace Datection Mode disabled
Frobe Ovoral Length 337 mm
Proha Body Diamater 10 mm
Tip Langhh —Bmm)
Tip Diasmater 2.5 mm
Frobe Tip to Sensor X Calbrabon Paint 1mm
Probo Tip 10 Sansor Y Calbrabion Point T T Amm |
Probe Tip o Sensor £ Calibration Poinl 1 mm
Recommended Measurement Distance lrom Surlace 1.4 mm
Codificale Mo: EX3-7811_0ct18 Paga 4 of 13
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X0 S T511 Octnber 24, 20189

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Head Tissue Simulating Media

| {Mbs) © PMF ComvF X _| ConvE ¥ | ConvF Z | Alpha® m. {::J_
150 523 .78 | 1215 | 1215 [ 1215 | 0.00 100 | £133%
300 453 087 | 1087 | 1087 | 1087 | 008 | 120 | £133% |
450 435 067 1030 | 1030 | 1030 | 0.0 130 | £133% |
780 419 0.89 2.57 B.57 0.87 048 | 080 | :120%
B35 41.5 0.80 0.28 8.28 8.28 0.33 1.01 *120%
00 45 0.97 9.08 8.06 0.0 049 | 081 | +120% |
1450 40.5 120 B.17 217 B.A7 0.10 080 | £120%
| 1810 -40.0 1.40 7.84 T.94 T4 | 028 | 080 | £120%
1800 40.0 140 T.69 7.68 760 | 034 | 080 | :+120%
2100 308 144 . 73| T3 033 0.80 | +12.0%
2300 a5 1.67 735 | 7. 7.35 038 | 090 | =120%
2450 I 1.60 T.06 7.06 T.08 £.33 0.50 +12.0%
2600 0.0 1.96 681 6.81 681 0,38 0.90 | +12.0%
3500 e 291 G.856 .66 B.85 0.38 1.30 +13.1%
L3700 3.7 312 6.56 B56 | 6.56 035 | 1.3 | +131% |
‘ s 0 B Gt i o R e S 8 B R O g Ay e Pra

calixntion Al the uncertainty

oo 300 M2 i 1 90, 24, 40, 50 and 70N for ConeF ssessments & 30, B4, 139, 150 snd 220 Mir reapectively. Valdty of Comd aasisaid i
6 MHz s 4-G MHZ, and Cowi psassaed ol 13 MHT is 5180 Mz, Abows 50z frequency valicily can b extencied 13 1 190 MHr.
" AR tritpsncies below 3 GHE, e vty of Gtum parameters (r and o) can be eeled o = 10% 1 ot oo pbritions Tormuda b appiesd o
maiciured SAR values, A2 fraguencies above 3 GHI. o validicy of lssus paremalers (£ and ) @ meatnicied 1o 1 5% Ths uncostainty i the REE of
Fmﬁmhwh—wﬂm-m

AlshaDogh seo ditermined duing calibration. SPEAS wamanis that She remaining devinton dus o S Soondary offoc! sfier compenadtion 5
mmt 1% for Fraquanciss Baioer 3 031 and below & 2% for fmguencies. betwean 3-8 (Hz i any datance largar than hatl tha grobes g
dlamoner borndany.
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EXMCAE- SRETATY Octobar 24, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7511

Calibration Parameter Determined in Body Tissue Simulating Media

tmn® | ettty W ComvFX | ComFy | ConvFZ | Alpha® ml'-_5&--_-: (e
150 1.9 0.80 1172 | #4172 | 1472 | 000 | 100 | £133%
300 58.2 0.92 1192 | 1192 | 1992 | oos | 120 | :133%

56.7 0.84 1060 | 1059 | 1050 | 008 | 130 | £133%
750 55.5 0.96 952 9.52 9.52 040 | 080 | £120%

55.2 0.97 026 8.26 9.26 040 | 080 | z120%
%00 55.0 1.05 w14 9.14 014 042 | OB4 | $120%
1450 54.0 1.30 .47 7.97 7.97 030 | 080 | +120%
1810 533 1562 T84 764 7.64 034 | 080 | $120% |
1900 533 152 7.37 7.37 7.37 044 | 080 | +120% |
2100 532 162 7.46 7.48 748 031 | 088 | +120%
2300 529 1.81 7.21 721 7.21 035 | 080 | +120%
2450 52.7 1.95 6.87 6.97 697 | 038 | 090 | +120% |
2600 52.5 2.16 6.68 6.8 6.88 032 | 090 | £120%
4500 51.3 331 B.11 611 | &1 040 135 | 2131%
3700 510 | 3855 B.02 602 | eo2 DAD | 135 | 2139%

© Frequency validty above 300 Mtz of + 100 MHE ordy appbes ke DASY w4 and higher (see Page ), eiss A i restricied i & 500 The
uncedninty i the RS of the Comn® untertainty sl caoration frequency and B ipncastsnty o0 th indcatsd freguancy band, bty
b 300 Witz i & 10, 25, 40, 53 mrd 70 MHE for Coted ansssamants ol 30, 04 128 150 and 220 MHz nespectvaly, Valdey of asseaed ot
B NBEx i3 £-0 MiHe, s Comd aanasnd al TY Mz is 815 Wiz Above & GHz teequency walidity can be exenced 1o = 110 MHZ
'Mmml&thmird-nmu—h]mhumrlﬂ'h.lmmmuwm
rrllllll-'ldMmmmmaﬂumaﬂyuu—muﬂﬂ.whgm.mwh“mn;
The Comd® uncedsinty lor indicated Ranges littun parsmioten.

* Aipha/Diopth ane delermined duriog calibrafion. SPEAG warmanta that he remaining duviation s o e bourdiry Bsct sher compessation i
“ﬁhmtﬁEWHhﬁﬁtmm:nhmw 3 G mf mey dissance Laeper tha hall B srob
damalesr bourdary.
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EXI0V- SH.TI1 October 24, 2015

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

1.5 =
g 1_3,E ................................................................
o e ———————
K
E 1.1 '.‘l- - b —————-g—.
% m_; ................................... 1.' Sr— i _‘__‘
5 o | ! |
g_ as A . .................. b
b U-_T-E- "T ......... - .
06+ ! -
ug.:...;i..;.l IR R O | i i I | i i a1 1 | | i
0 1000 1500 2500 2000
f [MiHz]
e =
Uncartainty of Frequency Response of E-field: + 6.3% (k=2)
Caortificats Mo EX3-T811_0ctia Pope 7 of 13
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EXI0V4— ST Cobober 24, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz,TEM f=1800 MHz,R22

=
.

Tet X

Uncartainty of Axial Isotropy Assessmont: £ 0.5% [k=2)

Centifcate No: EX3-TE11_O0ci19 Poge & of 13
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EXA0WE- SHT511 Cictober 24, Mg

Dynamic Range f{
(TEM cell , fou= 1900 MHz)

Cortificats hoc EXC-T511_Octil Page 8 of 13
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EXADV = SH-TSTT Oictobwer 24, 2015

Conversion Factor Assessment

= B35 MHEWELS RS [H_oon) = 1200 MHz WGLS 22 (H_candF)
. ]
o 4 . L = I.I"..
3 . $71 0N
L e | S
i L i =)
8 o
-.I ] (1] 14} ; ..:-'I b k= n s -"h | (] " ‘I:CH = w W -
vi‘ﬁ! -h-'l-:il-u e hu"..:ﬂ
Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz
10 08 <08 04 02 Q0 02 04 O& OB 1.0
Uncertminty of Sphorical lsotropy Assessment: + 2.6% (ke2)
Caificais No: EX3-T511_0ctia Page ¥ of 13
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EXS0VE- SH:TE1 Colobar 24, 2019
Appendix: Modulation Calibration Parametors

881 T8T | 278 129.1
480 8 194 4.7
&7 6.7 Wz | GB1 | 1382 | 225% | 14T m

Tan ?E:'I =4 104
B 67.5 2.0 136.2

B850 aa.1 0.4 ¥ 1441 FE 1-1..1'%_
887

6.9

Ui ‘Commusnication Sysiem Mame A B o ) VR [TT] Une®
8| dBviuV dB | N | dev. | (k=3)
0 o x 0.0 0.0 1.0 DO | 114 | $58% | 247 %
¥ 0o 0.0 1.0 1331
SR e T S U L il = 11] 0.0 1.0 1174
10100- | LTE-FOD [SC-FOMA, 100% RB, | X 843 7.8 108 | 587 | 1418 | 294% | 2dT %
| CAE [ 30 MHz QPSK)
¥ | 86 T2 X 11Z8
z [ &74 TH e 1&
10108 | LTE-FOD (SC-FOMA, 100%FB. | x | 629 673 194 1 122% | 24T %
LCAG | 10 MHr, OPSK)
¥ 756 T 4.5 (K]
Z]| sz 673 | 18 | 1368
10110- | LTEFDO [S4-FOMA, 100% RB. 5 | X 587 670 198 575 TH4 | 228% | 24T %
CAG | Mz, CPSK)
¥ 687 TLE M2 145.0
z 583 | o6a 186 1322
10154~ | LTE-FDD (SC-FDMA_ S0% RB, %0 | X Bar &0 108 578 | 1343 | £2E5% | 24T % |
| CAG | MHE, OPSK)
¥ ies | Tag 245 480
— 2| 595 | o8B | 108 G
1 PO (SC-FDMA, RS | x| s 671 198 | G578 | 1299 | $25% | 4.7 % |
| MHz, QPSH)
¥ | 652 T4 252 1438
T [T T T o SO [ - 5.72 6.4 18T 8.0
1060- | LTE-FDO (SCFOMA, 50% FB, 16 | X 1 00 | 582 | W0z | =25% | £4.
D | e o [T} BT.5 200 5% | t4.7®
¥ [Fid T Pt m
Z | &3y 074 184 ﬁ%g_
10168 | LTE-FOA [SC-FOMA, 1 RE, 20 X 481 7 573 | VIBE | t27% .
ok | e o ] 7.0 0 7% | 14T %
¥ 720 B1.0 2 128.3
z 4Ty [T% 198 11T
0175 | LIEFOD 1RB, 10
i {SC-FDMA, ® 450 66.3 200 B2 | 1B | 225% | 247 %
¥ | a7 78.0 28.1 1203
z 480 66.9 10.9 114.1
W017T- | LTE-FOD (5C-F A, 1 RB, 5 x| a2 (TR 20,1 573 | 1155 | 208% | t47% |
L CAL | WMz, OPSH)
¥ .68 78.1 Fill) 1784
z 4,78 ] 160 1138
10981 | LTE-FDD (SC-FOMA, 1 AB, 15 x| aBa B7.4 203 | 592 | 1183 | =5% |47 % |
TAE | MHz, DFEK) |
¥
z

sg’

LTE-FDD {SC-FOMA, 50% RB, 20
| iz, OFSH)

10311- LﬂrFCB‘E-FIJM 0% FB,
13 Mz, OPSK)

i

155 | 257 1138
6a0 | 204 180.7

ME-E Rt HI
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EXACN = SHTET1 Ocinber 34, 2019
10418 | IEEE BOZ.115 WAk 24 GHz 1
v Dsss. X 327 714 20.0 B [ 1305 [ 230% | z47 %
Y 7.aa 0o | 361 AL
I — 2 330 | 17 M 128.2
DAlA_ 1 RE, 20 X 547 T, 134,
e gl ey A 0.0 32 C¥) MO | 222% | 24T H
Sutdrama=2,3 4,7, 8,5
[ 40 THE 26.0 1423
; P— F3 5.68 B0 | @0 [
C4ET TOD (SCFOMA, 1B, 5 ® 5.67 T0.0 TEZ | 137
e . 32 £H1A% | 24T H
Subframa=2 34,78 8)
¥ 5.81 TZH 6.0 {TFL]
z 565 BR.7T F2a 1317
1470 | LTE-TOD [5C-FOMWW, 1 B, 10 x 554 a8 o TEZ | 1335 | 214%
E ; 147 %
BAF llh.ﬂl’ﬂl;.UL?
s 573 T8 244 1427
T z ) 1] 230 1318
047 TOD (ECFDMA, 1 RB, 15 % | B&7 T0.1 T2 | 782 | 1335 | BIZ% | 247 % |
ARE mmmr e
Y| 565 | 714 | 283 LT
. Z | s5a7 BeE | z30 [ETE]
TES- TE-TOO [SC-FOME, 50% RB, 5 | x| 802 1 758 | 110
A =i a0z BTE 6 04 | 112 % | 247 %
7
¥ B.00 Bk no (FAK]
R F3 6.3 [T 221 iy 48T
0488~ | LTE-TDD |[SC-FOMA, 50% RB, 10 | X 2 2 194,
1o = 635 a6 215 40 | 212% | 247 %
7,
¥ .26 .5 FrT ) 1247
T Z| &1 BTE | 214 ELEE]
EO%NRE, 15 | %X | 674 BBO | 216 | 7.08 | 1193 | 212% | 247 % |
AAE MHz, OPSH UL N
[ 50 8.6 Fex] 129.0
F3 673 616 FIr) LEER]
04%4- | LTE-TDD (SCFDMA, ¥ 675 8.1 FT] TTé | 1181 | =1 % |
- ""., ; F INEFERETERS
¥ | 658 [T 23.0 1285
: Z | &ra B78 | zid REEL]
G503 | LTE-TOID [SG-F O, 1007 AB, 5 | x & | 1.02 i
b . 637 ET.T 21.5 -} 1148 | =14 T47T%
7.8
¥ 634 | Bas nz 1248
: F 50 B7.4 FIE] 1134
0806 | LTE-TCD [SC-FOMA, 100% B, | X ; 794 | 1160 | EYRL
AE o Y BT 88.0 Ik iige | +1.4 47 %
T,
¥ | 656 Bi.6 0 120.6
2y z 673 67.8 .6 1178
10500- | LTE-TOD (GC-FOMA_ WOORRB. | x | 7.5 BBE | =0 | 799 | 120 | =ia
o i - ! 0 | CRELFE"
Sublframe=334,7 8.5)
k3 .06 a7 B30 1558
2] rwr BALS =4 1E2d
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EXE0VE— 58: 7511 Cstober 24, 2019
10512- | LTE-TDD (GC-FOMA, 100% B, | % | 7.08 Bah 218 | T4 | 1228 | 214K | E4T W
AAF 20 M-z OFSK. UL
Sublram=2,3,4.7 5.9}

Y §.83 20 ] 131.8
(I S BAS | 21 121.3
10571 |EEEwc1z.11bwrla.4aH: X | 342 4 204 | 180 | 1271 | £19% | 24T % |
Ly

¥ | 813 83 | 334 1407

] 381 729 210 T2d4

Whmﬂnmmmmmmwmuhwhnwdm
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Appendix C
Dipole Calibration Certificates
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Calibration Laboratory of

Schwaiznricher Kalibrierdienst

Schmid & Partner Service suisse delalonnsge
Engineering AG Sarvizio svitrere d taratura

Frughsussirasse 43, 8004 Zurich, Switreriand Swins Calibration Service

Aceipitad by [T Switd Sssntaton Sansce [SAS) Accreditaiion Mo SCS 0108

The Swiss Accreditation Service s one of the slgnatories to the E&

Bullilaberal Agreemant lod the recoghilion of caliration cetficaten

cuest  Motorola Solutions MY cerineste No: DEISV2-4d030 Octis

CALIBRATION CERTIFICATE

Dbject DBA3SVZ - SM:4d030

Calitwation proosdurs(sh CA CAL-05.wid

Calibration procedure for dipola validation kits above 700 MHz

Cakbration dabe: October 15, 2018

Tris cakbimtion corfioale Gonamants e raceatdy i Ratons! flirsni, which realos Fe physcal uris of measaremars (311
Thed masiiungmenls and ihi unciriainliés with conlidencs probability ane given on e lolowing pages and am pad of the cenificato.
Al calibrations harve boen conducied in the cloasd labonmiony Moty eweronmenl lemperatune (22 = 377G and humidity = 705

Calibration Equipmont wsed (A TE oriscal for calibrtion)

Pramary Sandands o] ] Cal Dade (Corificabs No.) Sehaduled Calbmtion
Pevalt bl HFP ShE MHTTE Dil-Apr-18 (Mo, 21702872067 Apr-10

Powar sensor MEP-D51 SN: 103244 OA-AD-18 (Mo, T1T-02672) Apr18

Powar sersor MAP. 291 BN 10EME Cdl-Apr-10 (Mo, F17-02673) Ape1g

Refsraren 20 5 Amenimlod SH: 05 (20 D= 18 (Mo, 21 7-0D55) Apr18

Tipe-M mismalioh combnation G B04T2 /06327 OM-Apd-18 (Mo, 217-02683) Aprig

Fgfarancn Probs EXCI0NG SH: THS ¥-Doo-17 (Ho. EX3:7345_DeciT) D18

DAES = H OOzt 18 (M. DAES-80_ 01 18) Oct-18

Secondary Slandasds iDe Chack Dade (in housa) Sehedided Check
Pt s EPM-SL24 SN GRIT4M0T04 00l =15 im Pousee chieck Oet-15) im houss check: Oct20
Prrter giansor HP BIA1A, SN USITREITED 7015 i Pasietn chaesks Oict-18) T horee chisck: Diet-20
Povesr sansor HP B4E1A ShE MY 10833 T O7-<0ca-15 {im houss chack Oot-18) I el ik Oies-20
RF ganefior LS SWT-06 SME 100872 15-Jun-E5 [in houms chack Ot 18] i house chack: Oct-20
Motwork Anabyer Agland EBISEN | SM: LS4108047T7 31 Mar-14 (i houss check Oct-18) I P ik Dgt-19

Caitated by: ::-wm mm wkr
Approved by Hafia Poiuonie Tactrical Manager ﬁ&

Issued: Ocickar 15, 2018

This caibration cormiScate shall nol be seproduced e in full without wethan appeoval of thi lbonmlony.

Cerificate Mao: DE35V2-40030_Oct18 Page 1 ol B
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Calibration Laboratory of A, T, Eehwesinarischer Kalli ket
Schmid & Partner fa= fo g Sarvice sulsse Siinlonnsge
Engineering AG : Servibie svienere o tarahary
Zaughuusstrasss 43, B Zurich, Switzetand ?@W W%/ 8 Swiss Cailbration Service
Aocrediied by The Swiss Accredinaton Serdce (SA5) aocreditation Ne: SCS 0708

Thet Bwvidd Accriditation Service b one of the signatories o the EA
Muitilaspral Agrosment for the recogniticn of calibration cemilicslis

TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.z
MIA ot applicable or not measured

Calibration is Performed According to the Following Standards:

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

¢} |EC 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) KDE 865664, “5AR Measurement Requirements for 100 MHz to 6§ GHz™

Additional Documentation:
&) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

= Measuremant Condilions: Further details are available from the Validation Repont at the end
of the certificate. All figures staled in the certificate are valid at the frequency indicated,

» Antenna Parameters with T5L: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncerainty required.

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

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

The reported uncartainty of measurement is stated as the slandard uncertainty of measurement
rnultiplied by the coverage factor k=2, which for a normal distribution mrmipﬂds 1o a coverage
probability of approximately 95%.

Caortificate MNo: DEISV2-44000_Oct1B Page 2 ol 8
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Measurement Conditions
DASY system configuration, as far as nof given on page 1.
DASY Version DAsYS VE2 10,2
Extrapalation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipale Center - TSL 15 frim with Spacar
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequoncy B35 MHE + 1 MHZ
Head TSL parameters
The folowing parameters and calculations wene apglied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220G 41.5 0080 mhadim
Moasured Head TSL paramatons 220=02"C 406 = 8% 051 mbadm = 6 %
Head TSL temperature change during test = 0.5°C s _—
SAR result with Head TSL
SAR avernged over 1 cm?® (1 g} of Head TSL Conditicn
SAR measured F50 mW inpul powes 243 Wikg
SAR for nominal Head TSL paramedars nommalized fo 1W 8.55 Wikg & 17.0 % (k=2}
SAR svernged aver 10 cm® (10 g) of Hesd TSL condition
SAR measined 250 mW inpul power 1.56 Wikg
2AR for nominal Head TSL parameters noemaized o 1W 614 Wikg = 16.5 % [k=2)
Body TSL parameters
The i and calculations were
Temperalung Permittivity Conductivity
Hominal Body TSL parameters 220G 852 0.87 mbadm
Moasured Body TSL paramaters (220 =02} *C 54.9+8% 0.88 mho'm & 6 %
Baody TSL temperature change during test o« 0.5 G anm i
SAR result with Body TSL
SAR svermged over 1 6m® (1 .g) of Body TSL Corediticn
SAR maasueed 250 MW Inpul power 243 Wikg
SAR for nowminal Body TSL paremetars normalized o 1W 9,63 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measured Z50 mW inpul povwer 1.58 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.32 Wikg = 16.5 % (k=2)
Cartificate Mo: DEASV2-48030_0cti8 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomied to fead poing 52.3 60 - 4.0 j
Returm Loss - 27.0dB

Antenna Parameters with Body TSL

Impedance, transformed o feed point 481 03 -7.2 ji
Aetum Loss - 224dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.387 s

Aler I5ng barfm uss with 100W mdated power, only & slight wanming of the dipole near e feedpoind can be measured.

The dipsla (8 mate of sandard semirighd codxial cable. The center conducior of the feeding Ene is drectly connacted 1o tha
gacend arm of the dipole. The antenna s tharefore shot-cireuited for DC-signals. On some of the dipoles, small end caps
are acdded o the dipole arms in order 1o improve matching when loaded according to the position as explained in tha
"Measurement Conditions” paragraph. The SAR data are not aflected by this change. The overall dipole length ks sl
socoading Bo the Siandard,

No excessive lorce must be applied 1o the dipole ams, because they might bend or this scldensd connections near the
Teadpain may be damaged.

Additional EUT Data

Marutactured by SPEAG
Marufactured on Decembar 17, 2004

Cartificate Mo: DEISV2-44030_0ct1d Pagad ol B
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DASYS Validation Report for Head TSL

Date: 15.10.2018
Test Laboratory: SPEAG, Zunch, Switzerand
DUT: Dipole 835 MHz; Type: DEISV2; Serial: DEASVI - SM:4d030

Communication System: UID O - CW; Frequency: 835 MHz

Medium parameters wsed: =835 MHz; o =091 S/m; & = 40.6; p= 1000 P.g.-’m‘l
Phantom section: Flal Section

Megsurement Standard: DASY S (IEEEMEC/ANSI CA3.19-201 1)

DASYS2 Configuration:
# Probe: EX3DV4 - SNT349; ConvF(9.9, 9.9, 9.9) & 835 MHz; Calibrated: 30.12.2017
¢  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
# Phantom: Flat Phantom 4.9 {front); Type: QD 00L P49 AA; Serial: 1001
s  DASYS2 52 10.201495); SEMCAD X 14.6.12(7450)

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

Reference Value = 64.05 Vim; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 3.77 Wikg

SAR(] g) = 242 Wikg; SAR(10 g} = 1L.55 Wikg

Maximum value of SAR {measured) = 3.29 W/kg

-2.40
-4 B0
F.20

0,60

200

0dB = 3.2%9 Wikg = 5.17 dBW kg

Cortificabs Mo: DEISV2-44030_Oct18 Page 5ol B
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Impedance Measurement Plot for Head TSL

mwmmnﬁmnmwmm-w

|~ 835000000 Mz )

#8092 pF

Childssge 2
- St 5000 My — Hep 1O GHE

00000 MHz -2

i Chi L]
N St R0 My —
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DASYS Validation Report for Body TSL

Drate: 121002018
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISV2: Serial: DRISV2 - SN 44030

Communication System: UID 0 - CW; Frequency: 535 MHz

Medium parameters used: [ = 835 MHz; o = 0.98 S/m; & = $4.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standand: DASYS (IEEETECFANSD C63.19-2011)

DASYS2 Confliguration:
= Probe: EX3DVY < SNT7349; ConvF{ 10005, 10,05, 10.05) @ 835 MHz: Calibrated: 30,12.2017
s Sensor-Surface: 1.4mm (Mechanical Surface Detection)
=  Electronics: DAES Sn601; Calibrated: 04, 10,2018
« Phantom: Flat Phantom 4.9 (Back); Type: QD O0R P49 AA; Serial; 1005
= DASYSZ 52.10.2(1495)%; SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (9x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 52.79 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.65 Wikg

SAR(I g) = 2.43 Wikg; SAR(10 g) = 1.59 W/kg

Maximum value of SAR (measured) = 3.24 Wikg

=2.40
-4 80
-1.20
.60

~12.00

0dB =324 Wikg =5.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

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 D835V2
(SN 4d030) Head Body
Impedance Return Loss Impedance Return Loss
PRI R real Q | imag jQ dB real Q | imag jQ dB
11/08/2018 50.90 -2.77 -30.80 47.60 -3.76 -26.82
11/10/2019 52.10 -2.94 -29.08 47.74 -3.64 -26.88

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

Page 58 of 58




	Report Revision History
	1.0 Introduction
	2.0 FCC SAR Summary
	3.0 Abbreviations / Definitions
	4.0 Referenced Standards and Guidelines
	5.0 SAR Limits
	6.0 Description of Device Under Test (DUT)
	7.0  Optional Accessories and Test Criteria
	7.1 Antenna
	7.2 Battery
	7.3 Body worn Accessories
	7.4 Audio Accessory

	8.0 Description of Test System
	8.1 Descriptions of Robotics/Probes/Readout Electronics
	8.2  Description of Phantom(s)
	8.3 Description of Simulated Tissue

	9.0 Additional Test Equipment
	10.0  SAR Measurement System Validation and Verification
	10.1 System Validation
	10.2 System Verification
	10.3 Equivalent Tissue Test Results

	11.0 Environmental Test Conditions
	12.0 DUT Test Setup and Methodology
	12.1 Measurements
	12.2 DUT Configuration(s)
	12.3 DUT Positioning Procedures
	12.3.1 Body
	12.3.2 Head
	12.3.3 Face

	12.4 DUT Test Channels
	12.5 SAR Result Scaling Methodology
	12.6 DUT Test Plan

	13.0 DUT Test Data
	13.1 Assessment at Body and Face
	13.3 Shortened Scan Assessment

	14.0   Results Summary
	16.0   Variability Assessment
	17.0   System Uncertainty
	Appendix A
	Measurement Uncertainty Budget
	Uncertainty Budget for System Validation(Dipole & flat phantom) for 835 MHz
	Appendix B
	Probe Calibration Certificates
	Appendix C
	Dipole Calibration Certificates


		2020-04-13T13:58:56+0800
	Tiong Nguk Ing




