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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 AZH16UCH6TZ5AN (PMUF1815A). This
device is classified as Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
Max Calc at Max Calc Max Calc

. Frequency band Body (W/kg) el sTes dll e
Equipment Class (MH2) (W/kg) (W/kg)
19-SAR 19-SAR 19-SAR

809-824MHz 2.00 0.10 1.35

TNF

854-869MHz 1.71 0.15 1.35

*DSS 2402-2480MHz NA NA NA

**Simultaneous Results NA NA NA

**Results not required per KDB (refer to sections 13.8 and 14.0)

3.0 Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

DQPSK: Differential Quadrature Phase-Shift Keying
DUT: Device Under Test

EME: Electromagnetic Energy

GFSK: Gaussian Frequency-Shift Keying

LMR: Land Mobile Radio

NA: Not Applicable

PTT: Push to Talk

QPSK: Quadrature Pulse Shift Key

RSM: Remote Speaker Microphone

SAR: Specific Absorption Rate

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.

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

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

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

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

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

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

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

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

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

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

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

FCC KDB - 643646 D01 SAR Test for PTT Radios v01r03

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

FCC KDB - 447498 D01 General RF Exposure Guidance v06

FCC KDB - 648474 D04 Handset SAR v01r03
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50 SAR Limits

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

Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-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 dispatch, phone and Packet data modes. It uses three digital
technologies: PI/4ADQPSK, QAM and Time Division Multiple Access (TDMA).

PI/4DQPSK is a modulation technique that transmits information by altering the phase of
the radio frequency (RF) signal. Data is converted into complex symbols, which alter the
RF signal and transmit the information. When the signal is received, the change in phase is
converted back into symbols and then into the original data. The system can accommodate
4-voice / Data channels in the standard 25 kHz channel as used on the two-way radio. The
system can accommodate 4- Data channels in the standard 25 kHz or 50 kHz channels as
used on the two-way radio. Time Division Multiple Access (TDMA) is used to allocate
portions of the RF signal by dividing time into four slots, one for each unit. 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 in time-slot
lengths of 15 milliseconds and frame lengths 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
radios can be used by transmitting Multi Slot Packed Data (MSPD) with 6:9 (66.67%) or
TEDS with 68:71 (95.8%) duty cycle for data mode. Single Slot Packed Data (SSPD) with
1:4.55 (22%) duty cycles for voice transmission at maximum transmits power.

This device also incorporates Bluetooth which is a Frequency Hopping Spread Spectrum
(FHSS) technology. The Bluetooth radio modem is used to wireless link audio accessories.
The maximum actual transmission duty cycle is imposed by the Bluetooth standard. The
maximum duty cycle for BT is 50%. Simultaneous transmission can occur between the BT
and primary transmitter. Refer to section 14.0 Simultaneous Transmission Exclusion.

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.
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Table 3
Band (MHz) Duty Cycle (%) Max Power
W)
806 — 825 ; 851-870 22 (SSPD) / 66.67 (MSPD 1.6
806 — 825 ; 851-870 95.8 (TEDS) 0.537
2402 - 2480 50 0.00630

The intended operating positions are “against the head” in phone mode, “in front of the
face” in PTT mode with the DUT at least 2.5cm from the mouth, and *“against the body” in
data, phone or PTT mode 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.

7.0 Optional Accessories and Test Criteria

This device is offered with optional accessories. All accessories were individually
evaluated during the test plan creation to determine if testing was required per the
guidelines outlined in “SAR Test Reduction Considerations for Occupational PTT Radios”
FCC KDB 643646 to assess compliance of this device. The following sections identify the
test criteria and details for each accessory category. Refer to Exhibit 7B for antenna
separation distances.

7.1 Antennas

There is only one removable antenna and one internal BT antenna offered for this
product. The Table below lists their descriptions

Table 4
Antenna No. | Antenna Models Description Sele(t:(taz? Uery Tested
1 PMAF4019A Whip Antenna, 806-87QM Hz, ¥4 Wave, Yes Yes
3.15dBi
Bluetooth Loop Antenna, 2402-2483.5
2 ANO000066A01 MHz, % Wave, 2.15dBi No No
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7.2  Battery

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

Table 5
Battery No. | Battery Models Description i(e)lregzs Tested Comments
Impress battery Lithium lon,
! NNTN8570B IECEX/ATEX IP67 1250T es Yes

7.3 Body worn Accessories

All body worn accessories were considered. The Table below lists the body worn
accessories,

Table 6
Body Body Worn Selected
Worn No. Models Description for test Tested Comments
1 HLNG6602A  |Universal chest pack Yes Yes
2 RLN4815A Radio pack Yes Yes
3 PMLN7195A [Hard leather case with 2.5" belt loop Yes Yes
4 PMLN7268A |Hard leather case with 3" belt loop Yes Yes
5 PMLNG6086A |Belt clip 2.5 Yes Yes
6 GMDNO386A |Peter Jones Klick Fast sew on dock Yes Yes Tested with PMLN5004B
7 |cMDNO547A zgzekr Jones Klick Fast double tongue tag | ¢ Yes Tested with PMLN5004B
8 (GMDNO44sAC| oo 1O Klick Fast 50mm belt loop with| Yes  [Tested with PMLN5004B
9 IWALN4307A |eter Jones Klick Fast retro fitting garment | .o Yes Tested with PMLN5004B
with easy screw-to-fit dock
10 |[GMDNosesAC] Ster Jones Klick Fast belt loop with Yes Yes  [Tested with PMLN5004B
mounting dock (50mm)
11 iMDNO445A Peter Jones Klick Fast snap on tag dock Yes Yes Tested with PMLN5004B
12 NTN5243A Carry case Shoulder strap Yes Yes Tested with PMLN7268A
13 PMLN5004B [Shoulder wearing device Yes Yes Tested with Peter Jones Klick
Fast docks
. Non-metallic and further distance
14 GMDNO0497A |Peter Jones Klick Fast belt dock 38mm No No compared to GMDNO386A
. Non-metallic and further distance
15 GMLN4488A |Peter Jones Klick Fast belt dock (50mm) No No compared to GMDNO386A
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7.4  Audio Accessories
All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio
accessories.
Table 7
Audio | Audio Acc. . Selected
No. Models Description a— Tested Comments
ATEX CSA Remote Speaker ;
1 PMMNA4067B Microphone (RSM) Yes Yes Default Audio
Heavy Duty Headset with over the
2 PMLNG6087A |head headband and boom mic; Yes No Per KDB provisions test not required.
connects to Peltor PTT Adapter
Tactical heavy duty headset with over
3 PMLNG6090A [the head headband with vol control Yes No Per KDB provisions test not required.
connects to Peltor PTT Adapter
4 PMLNG6089A E%Ié?; mitlcal Heavy- Duty Headset Yes No Per KDB provisions test not required.
5 PMLNG6803A |ATEX Small PTT Adapter Yes No Per KDB provisions test not required.
6 RMN5123A |Savox HC1 Headset Atex Yes No Per KDB provisions test not required.
7 GMMN4580A |Savox HC2 dual headset Atex Yes No Per KDB provisions test not required.
8 PMLN7257A |Savox CC440 (new version of Savox) Yes No Per KDB provisions test not required.
Heavy Duty Headset with helmet
9 PMLNG6092A [attachment and boom mic; connects to Yes No Per KDB provisions test not required.
Peltor PTT Adapter
Twin cup Heavy duty headset with
10 PMLNG6333A |helmet attachment boom mic connects Yes No Per KDB provisions test not required.
to Peltor PTT Adapter
11 PMLN7188A ?JbEeX 3.5mm Jack earpiece with Trans Yes No Per KDB provisions test not required.
12 PMMN4093A |ATEX DSP Noise Cancelling RSM Yes No Per KDB provisions test not required.
13 PMMNA4101A Remote Speaker Microphone, ANC Yes No Per KDB provisions test not required.

RSM EX
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8.0  Description of Test System

8.1  Descriptions of Robotics/Probes/Readout Electronics

Table 8
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 (Egﬁ%‘)‘
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order
to locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2  Description of Phantom(s)
Table 9
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure | Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er =3-5, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM \ LosErT;:gg}]t _ | Human Model | /_28.1 2nr1‘n n Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=a+1, | 00x400x190
Loss Tangent =
<0.05
8.3 Description of Simulated Tissue

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. For Diacetin and similar type simulates, sugar and
HEC ingredients are not needed. The solution is mixed thoroughly, covered,
and allowed to sit overnight prior to use.

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

Simulated Tissue Composition (percent by mass)

Table 10
835 MHz 900MHz
Ingredients Head Body Head Body
Sugar 57.0 449 56.5 449
Diacetin 0 0 0 0
Deionized - | 4 4 53.06 40.95 53.06
Water
Salt 1.45 0.94 1.45 0.94
HEC 1.0 1.0 1.0 1.0
Bact. 0.1 0.1 0.1 0.1
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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 7485 1/17/2018 1/17/2019
SPEAG DAE DAE4 688 1/4/2018 1/4/2019
AMPLIFIER 10wD1000 28782 CNR CNR
POWER METER E4418B MY45100911 7/14/2017 7/14/2019
POWER METER E4419B MY45103725 5/22/2017 5/22/2019
POWER SENSOR E9301B MY50290001 4/24/2018 4/24/2019
POWER SENSOR E9301B MY41495733 4/17/2018 4/17/2019
POWER SENSOR* E9301B MY55210003 9/29/2017 9/29/2018
POWER METER E4416A MY50001037 5/22/2017 5/22/2019
VECTOR SIGNAL GENERATOR E4438C MY44270302 3/8/2018 3/8/2019
BI-DIRECTIONAL COUPLER* 3020A 41935 9/15/2017 9/15/2018
THERMOMETER HH806AU 080307 11/30/2017 11/30/2018
TEMPERATURE PROBE 80PK-22 06032017 3/7/2018 3/7/2019
TEMPERATESE é‘EHRUMINIDITY TM320 12253047 10/26/2017 10/26/2018
NETWORK ANALYZER E5071B MY42403147 11/15/2017 11/15/2018
NETWORK ANALYZER* E5071B MY42403218 8/24/2017 8/24/2018
DIELECTRIC ASSESSMENT KIT DAK-3.5 1156 1/9/2018 1/9/2019
SPEAG DIPOLE D835V2 4D029 1/8/2018 1/8/2020
SPEAG DIPOLE D900V2 1D026 1/18/2017 1/18/2019

Note:* Equipment used for SAR assessment before calibration due date

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22
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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.
Table12
. . Measured Tissue A
Dates Probe Ig:(;lrll?ratlon ch:\?e Parameters Validation
c | (r Sensitivity | Linearity | Isotropy
CwW
02/14/2018 Head 835 0.93 435 Pass Pass Pass
02/14/2018 Body 835 7485 0.97 54.5 Pass Pass Pass
02/14/2018 Head 900 0.99 42.7 Pass Pass Pass
02/12/2018 Body 900 1.07 55.9 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 # U Ee  Plipel IKIES SEel (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
FCC Body SPEAG D835V2/ | 9.67 +/- 10% 2.46 9.84 8/17/2018
IEEE/IEC Head 4D029 9.60 +/- 10% 2.35 9.40 8/20/2018
2.80 11.20 8/15/2018#
7468 100
FCC Body SPEAG D90ov2 / | 110 +-10% 2.81 11.24 8/16/2018#
2.71 10.84 8/28/2018
1D0z6 2.59 10.36 8/18/2018
- 0, . .
IEEE/IEC Head 10.9 +/- 10% 570 10.80 8/19/2018

# Tissue sheet date cover next testing day (within 24 hrs)
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10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.
Table 14
_ . . - Dielectric
Frequency | . Conductivity  |Dielectric Constant| Conductivity
(MHz) USRI 12 Target (S/m) Target Meas. (S/m) CRAns;int Uit Defte
0.97 55.3 1.00 53.8 8/15/2018#
500 FCCBody | 5 92.1.02) (52.5-58.1) 0.99 533 | 8/16/2018
IEEE/ 0.90 41.6 0.92 40.8 8/17/2018#
IEC Head (0.85-0.94) (39.5-43.7) 0.92 41.2 8/19/2018
0.97 55.3
o1 FCC Body (0.92-1.02) (52.5-58.0) 1.00 53.0 8/17/2018
IEEE/ 0.90 41.6 0.93 40.7 8/17/2018#
IEC Head (0.85-0.94) (39.5-43.7) 0.93 41.1 8/19/2018
ECC Bod 0.97 55.2 1.00 53.0 8/17/2018
824 y (0.92-1.02) (52.5-58.0) 1.00 53.2 8/28/2018
IEEE/ 0.90 41.6 0.94 40.6 8/17/2018#
IEC Head (0.85-0.94) (39.5-43.6) 0.94 41.0 8/19/2018
0.97 55.2
- FCC Body (0.92-1.02) (52.4-58.0) 1.02 53.8 8/17/2018
IEEE/ 0.90 415
IEC Head (0.86-0.95) (39.4-43.6) 0.94 400 8/20/2018
FCC Bod 0.99 55.1 1.04 52.9 8/16/2018
854 y (0.94-1.04) (52.4-57.9) 1.04 52.7 8/17/2018
IEEE/ 0.92 41.5 0.97 40.2 8/17/2018#
IEC Head (0.87-0.97) (39.4-43.6) 0.97 40.6 8/19/2018
1.00 55.1
- FCC Body (0.95-1.05) (52.4-57.9) 1.02 52.6 8/17/2018
IEEE/ 0.93 41.5 0.97 40.1 8/17/2018#
IEC Head (0.88-0.98) (39.4-43.6) 0.97 40.6 8/20/2018
1.01 55.1
- FCC Body (0.96-1.06) (52.3-57.9) 1.05 52.5 8/17/2018
IEEE/ 0.94 41.5 0.98 40.0 8/17/2018#
IEC Head (0.89-0.98) (39.4-43.6) 0.97 39.6 8/20/2018
105 &5 0 1.09 52.9 8/15/2018#
FCC Body ' ' 1.08 52.4 8/16/2018
900 (1.00-1.10) (52.3-57.8) 1.08 52.5 8/28/2018
IEEE/ 0.97 41.5 1.01 39.6 8/17/2018#
IEC Head (0.92-1.02) (39.4-43.6) 1.01 40.0 8/19/2018

Note: # tissue covered for next day (within 24 hours)
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
. Range: 20.8-24.1°C
Ambient Temperature 18-25°C Avg. 22.5°C
. Range: 21.0 - 22.0°C
Tissue Temperature 18-257°C Avg. 21.5°C

Relative humidity target range is a recommended target

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

12.1 Measurements

Report ID: P02337-EME-00048 /00049

SAR measurements were performed using the DASY system described in section
8.0 using zoom scans. Oval flat phantoms filled with applicable simulated tissue

were used for body and face testing.

The Table below includes the step sizes and resolution of area and zoom scans per

KDB 865664 requirements.

Table 17
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
2-3 GHz: <12 mm

3-4GHz: <12 mm
4—-6 GHz: <10 mm

Maximum area scan spatial resolution: AxArea, AyArea

When the x or y dimension of the test device, in
the measurement plane orientation, is smaller
than the above, the measurement resolution must
be < the corresponding x or y dimension of the
test device with at least one measurement point

on the test device.

Maximum zoom scan spatial resolution: AxZoom, AyZoom

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

3 -4 GHz: <5 mm*
4 — 6 GHz: <4 mm*

Maximum zoom scan spatial
resolution, normal to
phantom surface

uniform grid: AzZoom(n)

<5 mm

3-4GHz: <4 mm
4—-5GHz: <3mm
5-6 GHz: <2 mm

IEEE P1528-2011 for details.

Note: 3 is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard

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

12.2 DUT Configuration(s)

The DUT is a portable device operational at the body and face as described in

section 6.0 while using the applicable accessories listed in section 7.0.

All

accessories listed in section 7.0 of this report were considered when implementing
the guidelines specified in KDB 643646.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22

Page 16 of 78



FCC ID: AZ489FT5877 / IC: 109U-89FT5877 Report ID: P02337-EME-00048 /00049

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 and without the offered
audio accessories as applicable.

12.3.2 Head

The DUT was placed against the right and left heads of the SAM phantom in
the cheek touch and 15° tilt positions.

12.3.3 Face

The DUT was positioned with its” front sides separated 2.5cm from the
phantom.

12.4 DUT Test Channels

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

N, =2*roundup[10* (f;y, — fio)/ f 141
Where
N¢ = Number of channels
Fnigh = Upper channel
Fiow = Lower channel
< = Center channel
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12,5 SAR Result Scaling Methodology

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

—Drift

Max _Calc=SAR_meas-10 1° -

P_max.
P_int

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

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

12.6 DUT Test Plan

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. For conservative assessment,
MSPD 6:9 (66.7%) data transmission was tested for body exposure; SSPD 1:4.55
(22%) phone mode was tested for head exposure and SSPD 1:4.55 (22%) PTT mode
was tested for face exposure. A 50% duty cycle was applied to PTT configurations
in the final results.

Standalone and simultaneous BT testing were assessed in sections 13.8 and 14.0 per
the guidelines of KDB 447498.
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13.0 DUT Test Data

13.1 LMR assessments at the Body for 806-824MHz band
Battery NNTN8570B was the default battery for assessments at the Body (refer to
Exhibit 7B for battery illustration). The default battery was used during conducted
power measurements for all test channels within FCC allocated frequency range
(809-824MHz) which are listed in Table 17. The channel with the highest conducted
power will be identified as the default channel per KDB 643646 (SAR Test for PTT
Radios).
Table 17
Technology Test Freq (MHz) Power (W)
MSPD (Multiple slot 2(1)22888 igg
packet Date) 824.0000 155
Assessments at the Body with Body worn HLN6602A
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 18 (bolded)
are presented in Appendix E.
Table 18
Max
Calc.
Init | SAR | Meas. 1g9-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
809.000 | 1.57 | -0.42 | 154 | 1.73 | AZ-AB-180815-02
PMAF4019A | NNTN8570B | HLN6602A None 816.500
824.000

Assessments at the Body with Body worn RLN4815A
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DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 19
(bolded) are presented in Appendix E.

Table 19
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [ 1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
809.000 | 1.59 | -0.53 | 0.77 | 0.87 | AZ-AB-180815-03
PMAF4019A | NNTN8570B | RLN4815A None 816.500
824.000
Assessments at the Body with Body worn PMLN7195A
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 20
(bolded) are presented in Appendix E.
Table 20
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (WI/kg) Run#
809.000 | 1.57 | -0.41 | 0.44 | 050 |AM-AB-180815-04
PMAF4019A | NNTN8570B | PMLN7195A None 816.500
824.000
Assessments at the Body with Body worn PMLN7268A
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 21
(bolded) are presented in Appendix E.
Table 21
Max
Calc.
Init | SAR | Meas. 1g9-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
809.000 | 158 | -0.49 | 0.45 | 051 |AM-AB-180815-05
PMAF4019A | NNTN8570B | PMLN7268A None 816.500
824.000
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Assessments at the Body with Body worn PMLNG6068A

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 22
(bolded) are presented in Appendix E.

Table 22
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [ 1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#

809.000 | 1.59 | -0.47 | 1.29 1.45 | AM-AB-180815-06
PMAF4019A | NNTN8570B | PMLNG086A None 816.500

824.000

Assessments at the Body with Body worn GMDNO386A w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 23
(bolded) are presented in Appendix E.

Table 23
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (WI/Kkg) Run#
809.000 | 1.58 | -0.57 | 0.78 | 0.90 |AM-AB-180815-07
GMDNO386A
PMAF4019A | NNTN8570B W/PMLN5004B None 816.500
824.000

Assessments at the Body with Body worn GMDNO0547A w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 24
(bolded) are presented in Appendix E.

Table 24
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [ 1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
809.000 | 1.57 | -045 | 0.60 | 0.68 |AM-AB-180815-08
GMDNO0547A
PMAF4019A | NNTN8570B W/PMLN5004B None 816.500
824.000
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Assessments at the Body with Body worn GMDNO0445AC w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 25
(bolded) are presented in Appendix E.

Table 25
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
809.000 | 1.59 | -0.46 | 0.53 | 0.59 AM'A'gifom'
GMDNO0445AC
PMAF4019A | NNTN8570B W/PMLN5004B None 816.500
824.000

Assessments at the Body with Body worn WALN4307A w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 26
(bolded) are presented in Appendix E.

Table 26
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
809.000 | 1.57 | -0.52 | 0.67 | 0.77 AM'A?);SOM'
WALN4307A
PMAF4019A | NNTN8570B W/PMLN5004B None 816.500
824.000

Assessments at the Body with Body worn GMDNO0566AC w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 26
(bolded) are presented in Appendix E.

Table 27
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
809.000 | 1.58 | -0.51 | 0.72 | 0.82 AM'A'S’éfOSm'
GMDNO566AC
PMAF4019A | NNTN8570B W/PMLN5004B None 816.500
824.000
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Assessments at the Body with Body worn GMDNO0445AA w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 28
(bolded) are presented in Appendix E.

Table 28
Max
Calc.
Init | SAR | Meas. 19-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
809.000 | 1.59 | -0.58 | 0.61 | 0.70 AM'AEL;fOSlG'
GMDNO0445AA
PMAF4019A | NNTN8570B W/PMLN5004B None 816.500
824.000

Assessments at the Body with Body worn PMLN7268A w/ NTN5243A Back of
radio w/o belt loop

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 17 for
highest output power channel. SAR plots of the highest results per Table 29
(bolded) are presented in Appendix E.

Table 29
Max
Calc.
Init | SAR | Meas. 1g9-
Carry Cable Test Freq| Pwr | Drift |1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
PMLN7268A 809.000 | 1.58 | 0.22 | 091 | 092 AM'Agéfom'
w/ NTN5243A
PMAF4019A| NNTN8S70B o\ o None 816.500
w/o belt loop 824.000
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Assessment at the Body with audio accessory

DUT voice assessment using the overall highest SAR configuration at the body from
above with default audio accessory attached. Additional testing in voice mode
(SSPD) is not required per IEEE1528 because of lower “maximum sourced-based
time averaged output power” as compared to data mode (MSPD). Where “maximum
sourced-based time averaged output power” SSPD = 0.35W and MSPD = 1.07W.
Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall < 4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 30
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
809.000 |1.60|-0.08| 041 | 021 AM'AE(;SOM'
PMAF4019A | NNTN8570B | HLN6602A |PMMN4067B| g16 500
824.000

Assessment of wireless BT configuration

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

Table 31
Max
Calc.
Init| SAR | Meas. 1g-
Carry Cable Test Freq |Pwr| Drift |1g-SAR | SAR
Antenna Battery Accessory | Accessory (MHz) [(W)| (dB) | (W/kg) | (W/kg) Run#
809.000 | 1.6 | 0.01 0.60 0.30 |FAZ-AB-180816-08
PMAF4019A | NNTN8570B | HLN6602A None 816.500
824.000
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13.2 LMR assessments at the Body for 851-869MHz band
Battery NNTN8570B was the default battery for assessments at the Body (refer to
Exhibit 7B for battery illustration). The default battery was used during conducted
power measurements for all test channels within FCC allocated frequency range
(851-869MHz) which are listed in Table 32. The channel with the highest conducted
power will be identified as the default channel per KDB 643646 (SAR Test for PTT
Radios).
Table 32
Technology Test Freq (MHz) Power (W)
MSPD (Multiple slot S -
packet Data) 869.0000 1.52
Assessments at the Body with Body worn HLN6602A
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 33
(bolded) are presented in Appendix E.
Table 33
Max
Calc.
Init | SAR | Meas. 19-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
854.000 | 155 | 0.17 | 1.66 | 1.71 |FAZ-AB-180816-09
PMAF4019A | NNTN8570B | HLN6602A None 861.500
869.000
Assessments at the Body with Body worn RLN4815A
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 34
(bolded) are presented in Appendix E.
Table 34
Max
Calc.
Init | SAR | Meas. 1g9-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
854.000 | 154 | 0.13 | 1.05 | 1.09 |FAZ-AB-180816-10
PMAF4019A | NNTN8570B | RLN4815A None 861.500
869.000
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Assessments at the Body with Body worn PMLN7195A
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for

highest output power channel. SAR plots of the highest results per Table 35
(bolded) are presented in Appendix E.

Table 35
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#

854.000 | 1.57 | 0.24 0.70 0.71 |FAZ-AB-180816-11
PMAF4019A | NNTN8570B | PMLN7195A None 861.500

869.000

Assessments at the Body with Body worn PMLN7268A

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 36
(bolded) are presented in Appendix E.

Table 36
Max
Calc.
Init | SAR | Meas. 1g9-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#

854.000 | 1.55 | 0.14 0.78 0.81 |FAZ-AB-180816-12
PMAF4019A | NNTN8570B | PMLN7268A None 861.500

869.000
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Assessments at the Body with Body worn PMLNG6086A

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 37
(bolded) are presented in Appendix E.

Table 37
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [ 1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#

854.000 | 1.56 | 0.22 1.55 159 |AM-AB-180816-13
PMAF4019A | NNTN8570B | PMLNG086A None 861.500

869.000

Assessments at the Body with Body worn GMDNO386A w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 38
(bolded) are presented in Appendix E.

Table 38
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (WI/Kkg) Run#

854.000 | 1.56 | 0.25 0.96 0.98 |AM-AB-180816-14
None 861.500

869.000

GMDNO386A

PMAF4019A | NNTN8570B W/PMLN5004B

Assessments at the Body with Body worn GMDNO0547A w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 39
(bolded) are presented in Appendix E.

Table 39
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [ 1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
854.000 | 1.55 | 0.24 0.74 0.76 | AM-AB-180816-15
GMDNO0547A
PMAF4019A | NNTN8570B W/PMLN5004B None 861.500

869.000
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Assessments at the Body with Body worn GMDNO0445AC w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 40
(bolded) are presented in Appendix E.

Table 40
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#

854.000 | 1.56 | 0.17 0.72 0.74 | AM-AB-180816-16
None 861.500
869.000

GMDNO0445AC

PMAF4019A | NNTN8S70B | o1 N50048

Assessments at the Body with Body worn WALN4307A w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 41
(bolded) are presented in Appendix E.

Table 41
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
854.000 | 1.57 | 0.17 0.84 0.85 |AM-AB-180816-17
WALN4307A
PMAF4019A | NNTN8570B W/PMLN5004B None 861.500

869.000

Assessments at the Body with Body worn GMDNO0566AC w/PMLN5004B

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for
highest output power channel. SAR plots of the highest results per Table 42
(bolded) are presented in Appendix E.

Table 42
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq | Pwr | Drift [1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) Run#
854.000 | 1.57 | 0.19 | 093 | 0.95 AM'A'S’;SOSN'
GMDNO566AC
PMAF4019A | NNTN8570B W/PMLN5004B None 861.500
869.000
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Assessments at the Body with Body worn GMDNO0445AA w/PMLN5004B
DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for

highest output power channel. SAR plots of the highest results per Table 43
(bolded) are presented in Appendix E.

Table 43
Max
Calc.
Init | SAR | Meas. 1g9-
Carry Cable Test Freq| Pwr | Drift |1g-SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
854.000 | 1.56 | 0.32 | 0.71 | 0.73 AM'AE;}#SOS”'
GMDNO445AA
PMAF4019A| NNTNB570B | ° o0 "\ oo ol None 861500
869.000

Assessments at the Body with Body worn PMLN7268A w/ NTN5243A Back of
radio w/o belt loop

DUT assessment with default antenna, default battery, offered body worn
accessories and without accessories cable per KDB 643646. Refer to Table 32 for

highest output power channel. SAR plots of the highest results per Table 44
(bolded) are presented in Appendix E.

Table 44
Max
Calc.
Init | SAR | Meas. 19-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
PMLN7268A 854.000 | 1.56 | 0.14 1.16 1.19 |FAZ-AB-180817-05
PMAF4019A | NNTNgs708 | "W/ NTNS243A 1 \one - [7861 500
Back of radio
w/o belt loop 869.000

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22 Page 29 of 78



FCC ID: AZ489FT5877 / IC: 109U-89FT5877 Report ID: P02337-EME-00048 /00049

Assessment at the Body with audio accessory

DUT voice assessment using the overall highest SAR configuration at the body from
above with default audio accessory attached. Additional testing in voice mode
(SSPD) is not required per IEEE1528 because of lower “maximum sourced-based
time averaged output power” as compared to data mode (MSPD). Where “maximum
sourced-based time averaged output power” SSPD = 0.35W and MSPD = 1.07W.
Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall < 4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 45
Max
Calc.
Init | SAR | Meas. 19-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/Kkg) |(W/kg) Run#

FAZ-AB-180817-

854.000 [1.60| 0.11 | 0.31 0.15 06

PMAF4019A | NNTN8570B | HLN6602A |PMMN4067B| g61 500

869.000

Assessment of wireless BT configuration

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached. SAR plots of the highest results per Table
(bolded) are presented in Appendix E.

Table 46
Max
Calc.
Init | SAR | Meas. 19-
Carry Cable Test Freq | Pwr |Drift | 1g-SAR | SAR
Antenna Battery Accessory | Accessory (MHz) | (W) | (dB) | (W/kg) |(W/Kkg) Run#

854.000 | 1.60 | 0.02 | 0.65 0.32 |FAZ-AB-180817-07
PMAF4019A | NNTN8570B | HLN6602A None 861.500
869.000
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13.3 LMR assessments at the Face for 806-824MHz band

Battery NNTN8570B was used during conducted power measurements for all test
channels within FCC allocated frequency range (809-824MHz) which are listed in
Table 47. The channel with the highest conducted power will be identified as the
default channel per KDB 643646 (SAR Test for PTT Radios).

Table 47
Technology Test Freq (MHz) Power (W)
. 809.0000 1.60
Ssga'%lfgt”g;fa;'m 816.5000 159
824.0000 1.59

DUT assessment with default antenna, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Refer to Table 47 for highest output power

channel. SAR plots of the highest results per Table (bolded) are presented in
Appendix E
Table 48
Max
Calc.
Init| SAR | Meas. 1g9-
Carry Cable Test Freq |Pwr| Drift |1g-SAR | SAR
Antenna Battery Accessory | Accessory (MHz) |(W)| (dB) | (WI/kg) |(W/kg) Run#
809.000 | 1.6 0.09 | 0.18 | 0.09 AM'FA((;ZE;SOSIS’
PMAF4019A | NNTN8570B |  Front None 816.500
824.000
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13.4 LMR assessments at the Face for 851-869MHz band

Battery NNTN8570B was used during conducted power measurements for all test
channels within FCC allocated frequency range (851-869MHz) which are listed in
Table 49. The channel with the highest conducted power will be identified as the
default channel per KDB 643646 (SAR Test for PTT Radios).

Table 49
Technology Test Freq (MHz) Power (W)
. 854.0000 1.58
Sspié;"g;fa;'m 861.5000 1.56
P 869.0000 1.55

DUT assessment with offered antennas, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646 SAR. Refer to Table 49 for highest output
power channel. SAR plots of the highest results per Table 50 (bolded) are presented

in Appendix E.
Table 50
Max
Calc.
Init| SAR | Meas. 1g-
Carry Cable Test Freq |Pwr| Drift | 1g-SAR | SAR
Antenna Battery Accessory | Accessory (MHz) [(W)| (dB) | (W/kg) |(W/kg) Run#
854.000 | 1.6 | -0.57 | 0.23 | 0.13 AM'FAggE;SOSB'
PMAF4019A | NNTN8570B |  Front None 861.500
869.000
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13.5 LMR assessments at the Head for 806-824MHz band

Battery NNTN8570B was the default battery for assessments at the Head (refer to Exhibit
7B for battery illustration). The default battery was used during conducted power
measurements for all test channels within FCC allocated frequency range (806-824MHz)
which are listed in Table 51. The channel with the highest conducted power will be
identified as the default channel per KDB 643646 (SAR Test for PTT Radios).

Table 51
Technology Test Freq (MHz) Power (W)
. 809.0000 1.60
Sspié;"g;fa;'m 816.5000 1.59
P 824.0000 1.59

Left ear position assessment with default antennas, default battery with the DUT in both the
check touch and tilt positions per KDB 447498. SAR plots of the highest results per Table
52 (bolded) are presented in Appendix E.

Table 52
Meas. | Max
Carry Cable Init | SAR | 1g- Calc.
Accessory/ | Accessor | Test Freq| Pwr | Drift | SAR |1g-SAR
Antenna Battery Test position y (MH2) (W) | (dB) [(W/Kg)| (W/kg) Run#
Assessments at Head - Left ear
809.000 | 1.60 |-0.12| 1.31 1.35 | AM-LEAR-180819-02
None, Touch 816.500
824.000
PMAF4019A | NNTN8570B None
809.000 | 1.60 |-0.02| 0.59 0.60 |AM-LEAR-180819-03
None, Tilt 816.500
824.000

Right ear position assessment with default antennas, default battery with the DUT in both
the check touch and tilt positions per KDB 447498. SAR plots of the highest results per
Table 53 (bolded) are presented in Appendix E.

Table 53
Meas. | Max
Carry Cable Init | SAR | 1g- Calc.
Accessory/ | Accessor | Test Freq| Pwr | Drift | SAR |1g-SAR
Antenna Battery Test position y (MH2) (W) | (dB) [(W/Kg)| (W/kg) Run#
Assessments at Head - Right ear
809.000 1.60 | 0.05 | 1.05 1.05 | AM-REAR-180819-04
None, Touch 816.500
824.000
PMAF4019A | NNTN8570B None
809.000 1.60 | 0.11 | 0.52 0.52 | AM-REAR-180819-05
None, Tilt 816.500
824.000
13.6 LMR assessments at the Head for 851-869MHz band
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Battery NNTN8570B was the default battery for assessments at the Head (refer to
Exhibit 7B for battery illustration). The default battery was used during conducted
power measurements for all test channels within FCC allocated frequency range
(851-869MHz) which are listed in Table 54. The channel with the highest conducted
power will be identified as the default channel per KDB 643646 (SAR Test for PTT

Radios).

Table 54
Technology Test Freq (MHz) Power (W)
. 854.0000 1.58
Ssga'%lfgt”g;fa;'m 861.5000 156
869.0000 1.55

Left ear position assessment with default antennas, default battery with the DUT in
both the check touch and tilt positions per KDB 447498. SAR plots of the highest

results per Table 55 (bolded) are presented in Appendix E.

Table 55
Meas. | Max
Carry Cable Init | SAR | 1g- Calc.
Accessory/ | Accessor | Test Freq| Pwr | Drift| SAR |1g-SAR
Antenna Battery Test position y (MHz2) (W) | (dB) [(W/Kkg)| (W/kg) Run#
Assessments at Head - Left ear
854.000 160 |-0.03| 1.31 1.32 | AM-LEAR-180819-08
None, Touch 861.500
None 869.000
PMAF4019A | NNTN8570B
854.000 160 | 0.19 | 0.99 0.99 | AM-LEAR-180819-09
None, Tilt 861.500
869.000
Right ear position assessment with default antennas, default battery with the DUT in
both the check touch and tilt positions per KDB 447498. SAR plots of the highest
results per Table 56 (bolded) are presented in Appendix E.
Table 56
Meas. | Max
Carry Cable Init | SAR | 1g- Calc.
Accessory/ | Accessor | Test Freq| Pwr | Drift | SAR |1g-SAR
Antenna Battery Test position y (MHz2) (W) | (dB) [(W/Kkg)| (W/kg) Run#
Assessments at Head - Right ear
854.000 1.60 |-0.03| 1.07 1.08 | AM-REAR-180819-10
None, Touch 861.500
None 869.000
PMAF4019A | NNTN8570B
854.000 | 1.60 | 0.05 | 0.50 0.50 | AM-REAR-180820-02
None, Tilt 861.500
869.000
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13.7 Assessment for ISED, Canada

As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels in the ISED, Canada frequency range (806-824 MHz
and 851-869 MHz) for the configuration with the highest SAR value. The overall
highest test configuration from 809-824 MHz band was repeated with test
frequencies 816.5000 and 824.0000 MHz while the overall highest test configuration
from 854-869 MHz band was repeated with test frequencies 854.0000 and 869.0000
MHz.. SAR plots of the highest results per Table 57 (bolded) are presented in

Report ID: P02337-EME-00048 /00049

Appendix E.
Table 57
Max
Calc.
Init | SAR | Meas. 19-
Carry Cable Test Freq | Pwr | Drift |1g-SAR| SAR
Antenna Battery Accessory | Accessory (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
ISED, Canada frequency range (806-824 MHz)
Body
809.000 |1.57| -042 | 154 1.73 AZ-AB-180815-02
PMAF4019A | NNTN8570B |HLN6602A None 816.500 |1.57| -0.47 | 141 1.60 FAZ-AB-180817-08
824.000 |1.57| -0.32 | 1.82 2.00 FAZ-AB-180817-09
Head
809.000 |1.60| -0.12 | 1.31 1.35 | AM-LEAR-180819-02
PMAF4019A | NNTN8570B I}Eﬁci None 816.500 |1.60| -0.10 | 1.26 1.29 | AM-LEAR-180819-06
824.000 |1.60| -0.10 | 1.26 1.29 | AM-LEAR-180819-07
Face
809.000 |1.60| 0.09 0.18 0.09 |AM-FACE-180818-02#
PMAF4019A | NNTN8570B Front None 816.500 |1.60| 0.07 0.19 0.10 |AM-FACE-180818-04#
824.000 |1.60| 0.19 0.20 0.10 |AM-FACE-180818-05#
ISED, Canada frequency range (851-869 MHz)
Body
854.000 |1.55| 0.17 1.66 1.71 FAZ-AB-180816-09
PMAF4019A | NNTN8570B |HLN6602A None 861.500 |1.57| 0.23 1.66 1.69 AM-AB-180817-10
869.000 |1.57| 0.44 1.23 1.25 AM-AB-180817-11
Head
854.000 |1.60| -0.03 | 1.31 1.32 | AM-LEAR-180819-08
PMAF4019A | NNTNB570B | ToA%: None 861500 |1.57| -0.09 | 130 | 1.35 | AM-LEAR-180820-03
869.000 |1.56| -0.07 | 1.26 1.31 | AM-LEAR-180820-04
Face
854.000 |1.60| -0.57 | 0.23 0.13 | AM-FACE-180818-03#
PMAF4019A | NNTN8570B Front None 861.500 |1.57| 0.18 0.28 0.14 | AM-FACE-180818-06#
869.000 |1.57| 0.21 0.30 0.15 |AM-FACE-180818-07#
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13.8 Assessment at the Bluetooth band

13.8.1 FCC US Requirement

Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion for standalone Bluetooth transmitter;

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)] *[\FgHy] = 1.0, which is < 3 for 1-g SAR extremity

Where:

Max. Power = 3.156mW (6.30mW*50% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F(GHz) = 2.48 GHz

Per the result from the calculation above, the standalone SAR assessment was not
required for Bluetooth band. Therefore, SAR results for Bluetooth are not reported
herein.

13.8.2 ISED Canada Requirement

Based on RSS-102 Issue 5, exemption limits for SAR evaluation for controlled
devices at Bluetooth frequency band with separation distance < 5Smm was 20 mW.

Standalone Bluetooth transmitter operates at

Maximum conducted power:
=6.30 mW * 50%
=3.15mW or 4.98 dBm

Equivalent isotropically radiated power (EIRP):

= Maximum conducted power, dBm + Antenna gain, dBi
=4.98 dBm +2.15 dBi

=7.13dBmor 5.16 mW

Higher output power level, maximum EIRP power 5.16 mW was below the
threshold power level 20 mW. Hence SAR test was not required for Bluetooth band.

13.9 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY5™ coarse and zoom scans.
Note that the shortened scan represents the zoom scan performance result; this is
obtained by first running a coarse scan to find the peak area and then, using a newly
charged battery, a zoom scan only was performed. The results of the shortened cube
scan presented in Appendix D demonstrate that the scaling methodology used to
determine the calculated SAR results presented herein are valid. The SAR result
from the Table below is provided in Appendix F.
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Table 58
Max
Calc.
Init | SAR | Meas. 1g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) |(W/kg) Run#
PMAF4019A | NNTN8570B | HLN6602A None 824.000 [1.59| 0.25 1.75 1.76 |FAZ-AB-180828-08

14.0 Simultaneous Transmission Exclusion for BT

Per guidelines in KDB 447498, the following formula was used to determine the test
exclusion to an antenna that transmits simultaneously with other antennas for test distances
< 50mm:

[(max. power of channel, including tune-up tolerance, mW)/ (min. test separation distance,
mm)] *[NF(GHz)/X] = 0.32W/kg, which is < 0.4 W/kg (19)

Where:
X =7.5for 1g-SAR; 18.75 for 10g
Max. Power = 3.15mW (6.30mW*50% duty cycle)
Min. test separation distance = 5mm for actual test separation < 5mm
F (GHz) = 2.48 GHz

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

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

Table 59
Frequency Max Calc at Body Max Calc at Face Max Calc at Head
Designator band (W/kg) (W/kg) (W/kg)
(MHz) 19-SAR 19-SAR 19-SAR
FCC US
LMR 809-824 2.00 0.10 1.35
LMR 854-869 1.71 0.15 1.35
ISED Canada
LMR 806-824 2.00 0.10 1.35
LMR 851-869 1.71 0.15 1.35

All results are scaled to the maximum output power.

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 8§
2.1093 and RSS-102.
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16.0 Variability Assessment

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

17.0 System Uncertainty

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

Per the guidelines of 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 System Validation: 800 - 3000 MHz

Measurement System

Probe Calibration E21 59 N 1.00 1 1 59 59 ®
Axial Isotropy E22 47 R 1.73 1 1 27 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 27 2.7 ®
System Detection Limits E25 | 10 R 1.73 1 1 0.6 0.6 ®
Readout Electronics E26 | 03 N 1.00 1 1 0.3 03 @
Response Time E2.7 1.1 R 1.73 1 1 0.6 0.6 e
Integration Time E28 | 0.0 R 1.73 1 1 0.0 0.0 @
RF Ambient Conditions - Noise E6.1 | 30 R 1.73 1 1 1.7 1.7 =
RF Ambient Conditions - Reflections E6.1 | 0.0 R 1.73 1 1 0.0 0.0 =
Probe Positioner Mechanical Tolerance | E6.2 | 0.4 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 34 R 1.73 1 1 2.0 2.0 =
Dipole

Dipole Axis to Liquid Distance EE{.Z 2.0 R 1.73 1 1 12 1.2 ®
Input Power and SAR Drift

Measurement 8.662 | 5.0 R 1.73 1 1 29 29 E
Phantom and Tissue Parameters

Phantom Uncertainty E31 | 40 R 1.73 1 1 2.3 23 ®
Liquid Conductivity (target) E32| 50| R 173 |064| 043 | 18 12 =
Liquid Conductivity (measurement) E33 | 33 R 1.73 0.64 | 043 1.2 0.8 ®
Liquid Permittivity (target) E32| 50| R 173 | 06 | 045 | 17 1.4 =
Liquid Permittivity (measurement) E33 | 19 R 1.73 06 | 049 0.6 0.5 =
Combined Standard Uncertainty RSS 9 9 99995
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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Uncertainty Budget for Device Under Test: 800 — 3000 MHz

Measurement System

Probe Calibration E21| 59 N 1.00 1 1 59 59 o
Axial Isotropy E22| 47 B 1.73 0.707 | 0.707 1.9 1.9 oo
Hemispherical Isotropy E22| 96 R 1.73 0707|0707 39 39 oc
Boundary Effect E23| 1.0 B 1.73 1 1 0.6 0.6 oo
Linearity E24| 47 R 1.73 1 1 27 27 o
System Detection Limits E25| 1.0 E 1.73 1 1 0.6 0.6 o
Readout Electronics E26| 03 N 1.00 1 1 03 03 o
Response Time E27] 1.1 R 1.73 1 1 0.6 0.6 oo
Integration Time E28| 11 R 1.73 1 1 0.6 0.6 o
BF Ambient Conditions - Noise E6.1| 3.0 B 1.73 1 1 1.7 1.7 oo
BF Ambient Conditions -

Reflections E6.1| 0.0 B 1.73 1 1 0.0 0.0 o
Probe Positioner Mech. Tolerance | E62| 04 R 1.73 1 1 02 0.2 o
Probe Positioning w.r.t Phantom E63| 14 E 1.73 1 1 0.8 0.8 o
Max. SAR Evaluation (ext., int.,

avg.) ES5 34 B 1.73 1 1 2.0 2.0 oo
Test sample Related

Test Sample Positioning E42| 32 N 1.00 1 1 32 32 29
Device Holder Uncertainty E41| 40 N 1.00 1 1 4.0 40 8
SAR drift 662 | 5.0 B 1.73 1 1 29 29 oo
Phantom and Tissue Parameters

Phantom Uncertainty E31| 4.0 R 1.73 1 1 23 23 o
Liquid Conductivity (target) E32| 5.0 R 1.73 0.64 | 0.43 1.8 1.2 oo
Liquid Conductivity (measwement) | E3.3 | 3.3 N 1.00 0.64 | 0.43 2.1 1.4 o
Liquid Permittivity (target) E32| 5.0 R 1.73 0.6 | 0.49 1.7 1.4 o
Liquid Permittivity (measurement) | E33| 1.9 N 1.00 0.6 0.49 1.1 0.9 ac
Combined Standard Uncertainty RSS 11 11 411
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =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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Appendix B
Probe Calibration Certificates
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Calibration Laboratory of s, Biliiarinones Kaltuhe dias

Schmid & Partner !ﬁ-—"‘"// g Sarvice euisse d'étalonnage o
Engineering AG —F Servizio svirzero i taratura

Zeughausstrasse 43, B004 Zurich, Switzeriand %ﬁﬁwﬁ s Swiss Calibration Service

Accresited by the Swiss Accroditation Service (SAS) Acoreditation Me.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA

Multilateral Agreemant for the recognition of calibration certificates

ciest  Motorola Solutions MY Gertificate o: EX3-7485_Jan18

CALIBRATION CERTIFICATE 1

— = — e
Object EX3DV4 - SN:7485
Calibration pracedure(s) QA CAL-01.v9, QA CAL-12.v9, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Galibration date: January 17, 2018 4 | ..fr.:n.f

This calibration cedificale documents the traceability 10 national standards, which realize the phiysical units of messuremaents (51,
Thammaml.mmﬂmmmmwwmgmmhmummmmwmwm

All calibrations hiva been conducted in the closed laboratory facility: environment tempesture (22 £ 3°C and humidity < T0%.

Calibration Bquipmont wsed (MATL critical for calibration)

Primary Standards 18] Cal Date (Certificate No.) Schedulad Calhration
Power meter NRP Sh: 104778 4-Apr-17 (Mo, 217-0252102522) Apr-18
Powar sangor NRP-Z01 SN: 103244 Os-Apr-17 (Mo, 217-02521) Apr-18
Powsr sensor NRF-781 BN: 10345 04-Ape-17 (Mo 217-02525) Apr-18
Relerence 20 dB Alenuator SN S527T (20w) O7-Ape-17 (Mo, 217-02528) Apr-18
Reforence Proboe ESI0NVZ SN: 3013 30-Dec-17 (Mo, ES3-3013_DwciT) Deec-18
| DAE4 SN: 660 21-Dec-17 {No. DAE4-660_Dec17) Dare-18
Secondary Standards 0 Chack Ciate (in houss) Scheduled Check
Power meter E44108 SN GB41233474 06-Apr-16 fin house check Jun-165) In house check: Jun-18
Power sensor E44124 EN: MY 41408087 05-Apr-16 [in house check Jun-18) In house check: Jun-18 =
Power sensor 44124 SH: 000110210 06-Apr-16 (i house check Jun.18) In hause check: Jun-18
| RF generator HP BG48C SN: LUIS3E42001700 (-A-99 {in house check Jun-16) In house check: Jun-18
Metwork Anahyzer HP 8753E | SN: USaT300585 1B-Oct-01 {in house chick Cct-17) In houss sheck: Ogl-18

Marne

Funedicn Signature
Calibrated by: Jaton Kastrat Laboratory Technician 691[_,;. W

Issued: January 17, 2018

This calibration certificate shall ot be reproduced macept in full wilhout witten approval of the laboratary,

Certificate No: EX3-7485_Jan18 Page 1 of 18
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Calibration Laboratory of

5 Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisso d'étalonnage
Engineering AG g Servizio svizzoro di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland Swiss Galibration Sorvice
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Bwiss Accreditation Service Is one of the signatories to tha EA
Multilateral Agresment for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensilivity in TSL / NORMx.y.z
DCP diode compression paint
CF crest factor (1/duty_cyele) of the RF signal
ABCD medulation dependent linearization parameters
Polarization p @ rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis {at measurement center),
i.2, 8 =0 is normal lo probe axis
Conneclor Angle information used in DASY system to align probe sensor X to the robat coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, ", "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 62208-2, "Procedure to determine the Specific Absorption Rate [SAR) for wireless communication devices
used in close proximily to the human body (frequency range of 30 MHz to § GHz)", March 2010

d) KDE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

= NORM({f)x y,z = NORMx,y,z * frequency_responsé (see Frequency Response Chart). This linearization s
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency responsa s included
in the stated uncertainty of ConwF.

= DCPyyz: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncerainty required). DCP does not depend on frequancy nor media,

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

= Axyz Bryz Cxyz Dxyz VReyz A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do naot depend on frequency nor
media. VR is the maximum calibration range expressed in RMS vollage acress the diode.

= ConwvF and Boundary Effect Parameters: Assessed in flat phantom using E-fleld (or Temperature Transfer
Standard for f = 800 MHz) and inside waveguide using analytical fiekd distributions based on power
measuremants for f > 800 MHz. The same setups are used for assessment of the parameters applied for
beundary compensation (alpha, depth) of which typical uncertainty values are given. These parameaters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cofmesponds
o NORMz,y,z * ConvF whereby the uncertainty cormespands to thal given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

+  Spherical isctropy (3D deviation from isotrapy): in a field of low gradients realized using a fiat phantom
exposed by a patch antenna.

= Sensor Offset; The sensor offset corresponds to the offset of virlual measuremant center from the probe tip
(on probe axis). No tolerance required.

* Connactor Angle: The angle is assessed using the information gained by delermining the NORMx (no
uncertainty required).

Certificate No: EX3-T485_Jan18 Page 2 of 18
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EX3DV4 = SN-T485 January 17, 2018

Probe EX3DV4

SN:7485

Manufactured:  March 20, 2017
Calibrated: January 17, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cerfificate No: EX3-T485_Jan18 Page 3 of 18
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EX3DV4- SN:7485 January 17, 2018

DASY/EASY - Parameters of Probe;: EX3DV4 - SN:7485

Basic Calibration Parameters

Sensor X Sensor ¥ SensorZ | Unc (k=2) |
Morm {uVIVim))" 046 0.46 0.46 +10.1 %
DCP (my)" 102.7 28.0 979
Modulation Calibration Parameters
uiD Communication System Name A B c ] VR Unct
dB dBvVuv dB my (k=)
o cw X 0.0 0.0 10 0.00 | 1581 7%
Y 0.0 0.0 1.0 154.7
| F4 0.0 0.0 1.0 154.6
Note: For details on UID parameters see Appendix.

The rermrted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=

2, which for a normal di
probability of approximately 95%. rmal distribution corresponds to a coverage

» The uncertainties of Morm X,Y,2 do not affect the E*-field uncertainty inside TSL (see Pages
¥ ; 5 and 6).
» Mumedical lingarization paramater: uncertainty not required. o i

ml.;wuumammwhmﬁﬁﬂmﬂunmmmgmummwammmhmﬂm

Certificate No: EX3-7485_Jan18
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EX30V4- SN:T485 January 17, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Calibration Parameter Determined in Head Tissue Simulating Media

Rulative Conduct Depth ™ Ung
fiMHzZ)® | Permittivity " (Sim) ConwFX | ComvFY | ConvEZ | Alpha® | (mm) (k=2) |
150 52.3 0.78 14.12 14.12 14.12 0.00 1.00 | £13.3%
300 45.3 0.87 13.18 13.18 13.18 0.08 1.10 +13.3%
450 435 0.87 11.83 11.83 11.83 0.14 1.20 +13.3%
750 419 0.89 10.93 10.83 10,63 0.52 0.84 +12.0 %
835 415 0.90 10.73 10.73 10.73 0.49 0.80 | +120%
800 415 0.87 10.43 10.43 10.43 0.37 0.92 £12.0 %
1450 40.5 1.20 9.76 9.76 8.76 0.39 0.85 +12.0 %
1810 40.0 1.40 g.10 .10 9.10 0.35 0.80 £120%
1900 40.0 1.40 8.85 B.85 8.85 0.32 0.80 £12.0%
2100 398 1.49 .03 5.03 9.03 0.38 080 | +120%
2300 395 1.67 B8.21 821 8.21 0.32 085 | +12.0%
2450 39.2 1.80 7.81 7.81 7.681 0.31 080 | £120%
2600 39.0 1.96 7.68 7.68 768 | 029 | 098 | +120%

© Frequency validity above 300 MHz of + 100 MMz anly applies for DASY wi_4 and highar (aee Page 2), else it is restricted to £ 50 MHz, The
uncertainty ks the RES of the ConvF uncenainty ot calibration frequancy and the for the indicated band. Freguency valdity
Below 300 MHz i + 10, 25, 40, 50 and 70 MHZ for ConvF assessmaents at 30, 64, 128, 150 and 220 Mz respectively. Above § GHz frequency
walichty can be godended to & 110 MHz.
'Mi'rmunc'-nbdm-arsl-iz.lmwdwmm:uma}mb&mﬂmﬂuntiﬁhﬁwmmmawm
maasured SAR values. Al frequencies above 3 GHz, the validity of issus paramaters (& and o) is restricted 1o & 5%, The uncertainty is the RSS of
tha ConvF uncedtanty for indicated target fissue parametors.

“ MighaiDagth are determined during calibration. SPEAG warrants that the remaining deviation due 1o the boundary effect after compensaation i
ahwrrys basx than & 1% for frequencies below 3 GHz and balow + 29 for frequancies between 3-8 GHz at any distance krger than ha the proibe tip
diamedar from the boundany.

Certificate No: EX3-7485_Jan18 Fage 5of 18
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EX3DV4- SN 7485 January 17, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7485

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative | Conductivity Depth© Unc

1 (MHz) Fermittivity {S/m) ConvE X | ConvFY | ComvFZ | Alpha® | (mm) |  (k=2)
150 61.9 0.60 13.49 13.49 1349 0.00 1.00 +13.3 %
300 58.2 0.92 12.80 12.80 12.80 0.04 1.10 £133%
450 56.7 0.94 12.71 12.71 12.71 0.08 1.20 +133%
750 55.5 0.96 10.84 10.84 10.84 048 | 084 | +120%
B35 55.2 0.97 10.44 10.44 10.44 0.45 0.84 £12.0%
200 55.0 1.05 10.26 10.26 10.26 0.38 0.1 +12.0%
1450 54.0 1.30 9.08 9.08 9.08 0.28 0.80 +120%
1810 53.3 1.52 B.51 8.61 B.61 0.41 0.80 +12.0%
1900 533 | 1562 B33 | 832 833 0.31 0.90 +12.0 %
2100 532 1.62 8.85 B.BS B.B5 0.39 0.80 £120%
2300 52.9 1.81 a.09 8.09 B.08 0.40 0.80 +12.0 %
2450 52.7 1.95 8.03 8.03 8.03 0.26 0.88 +12.0 %
2600 52.5 2.16 7.73 773 7.73 0.21 0.96 +12.0%

¢ Frequency wésmmmunmmmmmmm DASY 4.4 and higher (s0e Page 2), else it is restricted o + 50 MHz, The
uncartainty |s the of the ConvF uncartainty at callbraton frequency and the for the indicated band. Frequancy validity
below 300 MHz is £ 10, 25. 40, 50 and 70 MHz for ComvF assessments o 30, 64, 128, 160 and 220 MHz respectively, Above 5 GHz frequency
validity ean be sstendad io £ 110 MHz.

" At frequencies balow 3 GHz, tha validity of tissus parameters (e and o) can be relsed 1o & 10% if liquid compensation formula i applied 1o
measured SAR values. At frequancies above 3 GHz, the validity of tissue parameters (x and o) is restricted to = 5%. The uncertainty s the RSS of
the ConvF uncartainty for mhcaled target tissue parametors,

“ AlphafDepth are determined during calibration. SPEAG warrants that the remaining deviation dus to the boundary effect aftar compeneation is
abaays bass than + 1% for frequencies below 3 GHz and below + 2% for frequencies botwoen 3-6 GHz al any distance larger than half the probe tip
diameder from the boundary.

Cerificate Mo EX3-T485_Jan18 Page 6 of 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22 Page 48 of 78



FCC ID: AZ489FT5877 / I1C: 109U-89FT5877 Report ID: P02337-EME-00048 /00049

EX30Vd- SN:7485 January 17, 2018

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

E B |

E 194 h,:;.:;....,;;.. |_ s *

8 F T—

% 1_0_.5. - e _,,___..,_,_,_;.._.,__. __h__‘ .....
= u_g-'l‘.. .i. i : | ......
g 2 i

g 0.8 S i e
e 0_?-5.. _. i ¢

-llililllrzlllljj|||§ :
o5 i : IIII[!II]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: EX3-7485_Jan18 Page 7 of 18
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EX3DVd4- SMN:T485 January 17, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX30DV4- SN7485 January 17, 2018

Dynamic Range f(SAR}cad)
(TEM cell , fova= 1900 MHz)

; = ]_!.!1"*[!;__ :'_

Uncertainty of Linearity Assessment: £ 0.6% [k=2)

Cerlificate Mo EX3-T485_Jan18 Page 9 of 18
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EX3I0VA- SN:T485 January 17, 2018

Conversion Factor Assessment

f= B35 MHz, WGLE RS (H_comf) f = 1800 MHz WGLS R22 (H_comd)
ab-
tE 5 wr
0f N 2|
B! I
%25 £ owm
7o
= 20 z I
g 3"
el r
10|
(1] i
s "
!
Boditi. i s jily ty i FH N o | i e
[ H ] ] E] F -] B F o 3 0 ikt X = ] E 0
z o) & jmn]
L 3] 2] L ¥]
anayss L] fL RS R

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

-10 -08 -08 -04 02 00 02 04 08 08 10
Uncertainty of Spherical Isctropy Assessment: £ 2.6% (k=2)
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January 17, 2018

DASY/EASY - Parameters of Probe;: EX3DV4 - SN:7485

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) B4
Mechanical Surface Detection Mode enabled
Cptical Surface Detection Mode disabled
Probe Overall Lengih 337 mm
Probe Body Diameter 10 mm
[ Tip Length g mm
| Tip Diameter Z5mm
Probe Tip to Sensor X Calibration Point 1mm
Frobe Tip Io Sensor ¥ Calibration Point 1M
Probe Tip to Sensor Z Calibration Point 1 mm
"Recommended Measurement Distance from Surface 1.4 mm
Certificate Mo: EX3-7485_Jan18 Paga 11 of 18
Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.22 Page 53 of 78



FCC ID: AZ489FT5877 / I1C: 109U-89FT5877 Report ID: P02337-EME-00048 /00049

EX30V4— SN:T485 January 17, 2018
endix: Modulation Calibration Parameters
[V]] ] Communication Systern Name A B c [&] VR Unc™
dB dBy v dB mv (k=2)
] W 0.0 0.0 1.0 0.00 | 1584 2.7 %
0.0 0.0 1.0 154.7
0.0 0.0 1.0 154.6
10011- UMTS-FDD (WCDMA) 318 B6.3 17.8 291 1460 | 209 %
CAR
2.95 64.7 16.9 141.9
299 643 16.3 142.9
é;m:?- UMTS-FDD (HSDPA) 432 658 178 308 1306 | 09 %
4.15 64.7 17.3 128.0
418 64.5 16.9 128.6
%Qe— UMTS-FOD (HSUPA, Subtest 2) 4,35 65.9 170 3.08 1302 | 209%
4.1 645 171 127.6
4.20 64 6 16.9 126.9
10100 LTE-FOD (SC-FOMA, 100% RE, 20 6.07 66.3 18.9 EET B2 | B0 %
CAD MHz, QPSK) _
5.85 65.4 18.4 133.2
5.668 65 6 18.3 135.5

10101- LTE-FDD (SC-FDMA, 100% RB, 20
CAD MHz, 16-QAM)

7.15 G6.5 18.5 .42 1468.3 #22%

x
W
Z
x
Y
2z
E
¥
F4
X
Y
Fd
¥
Y
2
*
¥ 6.95 66.1 19.1 141.1
E Z 7.11 .4 18.1 1441
10108- LTE-FDD (SC-FDMA, 100% RB, 10 Fa 581 658 188 5.80 124.0 #10%
CAE MHz, QPSK)
¥ 5.76 55.2 18.4 1306
Z 5.88 65.3 18.4 132.6
10109- LTE-FDD (SC-FOMA, 100% RE, 10 X 6.68 66.6 19.4 643 1.8 | Hi%
CAE MHz, 16-QAM)
¥ 673 66.0 19.0 136.6
= Z | 686 662 18.0 139.5
10110- LTE-FDD (SC-FOMA, 100% RE, 5 MHz, x 561 65.5 18.6 575 130.4 +1.7%
CAE QPSK)
¥ 5,85 65.5 18.8 1482
z 559 65.0 18.2 1261
10111- LTE-FOD {SC-FOMA, 100% RB, 5 MHz, = G.60 B6.5 19.3 G.44 136.2 2.2 %
CAE 16B-CHAM)
¥ 6.47 B5.8 19.0 1.7
z A.67 6.1 19.0 135.1
10117- |EEE 802.11n (HT Mixed, 13.5 Mbps, X 9.81 68.2 Z0.8 B.OT 1477 127 %
CAC BPSK)
hd .60 67.6 20.5 141.2
F 9.85 6H.1 20.7 146.3
10140- LTE-FOD (SC-FDMA, 100% RB. 15 x 7.30 &7.0 19.8 649 1477 | =22 %
| CaD MHz, 16-04M)
y | 7 663 | 16.2 1420
Z 7.3 B6.7 19.3 146.8
10142- LTE-FDD (SC-FOMA, 100% RB, 3MHz, | x 5.45 65.5 18.6 5.73 1278 | 117%
CAD QFEK)
Y 5.50 B65.5 18.6 146.9
Z 5.65 65.8 18.7 149.6
10143- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, | x 6.34 BE.5 10.3 6.35 1321 +1.9%
CAD 16-CiAM)
¥ .22 65 6 18.9 1268.1
Z 6.34 6.1 19.0 131.4
Cartificale No: EX3-T486_Jan18 Page 12 of 18
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EX30V4- SN:7485 January 17, 2018
10445- LTE-FDD (SC-FDMA, 100% RE, 1.4 X 542 56,4 19.1 5.76 145.2 1.7 %
CAE MHz, QPSK)

¥ | 530 85.7 18.7 141.3
I, Fi 5.40 B5.5 18.8 144.1
10146- | LTE-FDD (SC-FDMA, 100% RB, 1.4 % | &z 67.7 199 | 841 | 47T | ©17%
CAE MHz. 16-QAM)
¥ | 612 66.8 19.5 1430
Z | 620 67.1 18.5 147.1
10149- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | X | 6.89 66.6 194 | G42 | 1415 | #22%
L CAD 16-CAM)
ki 6.72 65.9 19.0 136.2
. Z | eBr 66.2 18.1 138.0
10154- | LTE-FDD (SC-FOMA, 50% RB, 10MHz, | X | 563 B5.6 187 | 575 | 1305 | #1.7%
CAE QPSk)
¥ | 586 65.6 18.7 148.2
Z | s 65.0 18.2 1289 =1 |
10155- | LTE-FDD (S5C-FDMA, 50% RE. 10MHz, | ¥ | 660 6.5 193 | 643 | 1362 | +19%
CAE 16-0AM)
¥ | 647 85.8 19.0 131.6
z 661 B6.1 19.0 135.2
10156- | LTE-FDD (SC-FOMA, 50% RB,5MHz, | X | 581 663 18.1 579 | 1494 | 2.7 %
| CAE | OPSK)
¥ | 547 655 18.7 144.5
Z | 560 65,7 18.6 1478
10157- | LTE-FDD (SC-FDMA, 60% RB, 6 MHz, | % | 6.34 B6.6 19.4 649 | 1300 | =1.9%
CAE 16-QAM)
¥ | 641 66.6 19.5 149.5
- Z | 6as 6.1 18.1 129.4
10180- LTE-FDD {SC-FDMA, 50% RB, 15 MHz, | x 6.00 65.9 18.8 5.82 134.7 £1.9%
CAD OPSK)
¥ | 588 653 18.5 M5
Z | 600 65.5 18.4 134.0
10161- | LTE-FDD (SC-FOMA, 50% RB, 16 MHz, | X | 6.01 66,7 19.4 643 | 1417 | =Z2%
CAD 16-0AM)
¥ | ers 660 6.1 138.2
_ . Z | 691 66.4 19.1 139.8
10186- | LTE-FDD (SC-FOMA_ 50% RB, 14 MHz, | x | 484 862 180 | 546 | 1381 | £14%
CAE QPSK)
¥ | 474 65.4 185 135.4
Z | as 65.4 18.3 137.8
10167- | LTE-FDD (SC-FOMA, 50% RB, 14 MHz, | X | 547 67.5 198 | 821 | 1392 | 117 %
CAE 16-C1AM)
¥ | 555 66.6 18.3 136.6
Z | 568 ] 19.3 1388
10168- | LTE-FDO (SC-FOMA, 1 RE, 20 MHz, X | 487 86.1 18.1 573 | 1328 | ¥4 %
[CAD | OPSK)
Y | 460 65.4 18.7 128.7
z | 487 65.5 18.6 1316
10170- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X | sz 66.8 198 | 652 | 1205 | 217 % |
CAD 16-QAM)
¥ | s21 681 19.4 128.0
2| 5m 66.4 19.4 12889
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, x| 488 66.1 19.1 572 | 1321 | =14%
CAE OPSK)
¥ | 458 5.3 18.6 126.8
= Z | 487 65.5 18,6 1318
10176- | LTE-FDD (SC-FOMA, 1 RB, 10 MHz, X | 526 66,8 19.8 B52 | 1288 | #i7 %
| CAE 16-QAM)
¥ | 540 67.0 18,8 1486
Z | 530 66.3 19.4 128.8
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10477- LTE-FOD (SC-FOMA, 1 RE, 5 MHz, 464 660 19.0 573 1318 | +14%
CAG QPSK)

458 65.3 18.7 129.3
10178~ LTE-FOD (SC-FOMA, 1 RB 228 ~ e e
z .1 RB, 5 MHz, 16- X 652 | 1291 .7
kil aAM) 525 66.8 9.8 %
5.23 66.2 19.56 122.5
5,30 66,4 19.4 128.4
10181- LTE-FDD (SC-FDOMA, 1 RB, 15 MHz, 4,67 661 181 5,72 131.9 1.4 %
CAD QPSK)
4.60 65.4 18,7 128.8
467 65.5 18.6 1311
10182- LTE-FDD (SC-FOMA, 1 RB, 15 MHz, 5.26 6.8 198 652 | 1293 | #1707 %
CAD 16-03AM)
5.30 68 19.8 149.9
528 5.3 19.4 1288

10184- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 4.65 66.0 18.0 573 | 1821 | 14 % |

CAD QPSK)

]
Y
F
x
Y
Z
X
¥
Zz
x
h
2
X
Y 4.62 B5.5 168 129.6
LI Z 4.67 65.4 18.5 131.3
10185- LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 18- | x 525 66.8 19.7 B6.51 129.2 1.7 %
| CAD CAM)
Y 8,40 B7.0 19.9 148.7
N - z | 628 663 | 193 128.6
10187- LTE-FDD {SC-FOMA, 1 RB, 1.4 M
o aPsiy { Mz, ® 456 66.1 19.0 573 132.0 1.4 %
b i 4,61 65.4 18.7 128.86
N Z 4,66 5.4 18.5 131.4
10188- LTE-FDD (SC-FOMA, 1 RB, 1.4 MHz, ¥ 5.27 BB.8 198 B.52 120.2 +1.7%
CAE 16-0AM)
Y 5,40 67.0 19.9 149.9
Fi 5,31 663 19.4 128.5
10156 IEEE BD2.11n {HT Mixed, 6.5 Mbps, X 9.40 GE.D 208 B.10 138.8 | *25%
CAC BPSK)
Y 8.27 67.5 20.5 135.2
_ 2| a4s 67.5 206 136.6
312-?5— UMTS-FDD (HSPA+) ] 671 66.9 19.2 5.87 1428 | 22 %
Y | 658 66.3 18.9 136.7
_ z 6.69 66.3 18.8 1419
10274~ UMTS-FOD (HSUPA, Subtes) 5§, 3GPP X 5,65 B6.4 18.4 4,87 1388 | 21.4%
| CAB Reld.10)
¥ 546 5.6 18.0 1352
a8 z 5.59 65.7 179 137.2
10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP P 4,27 66.3 182 396 1481 10.9 %
CAB Redf.4)
Y 4.08 65.1 176 143.5
W 2| 418 65.3 7.4 1467
10287- ;EE:“F?D (SC-FDOMA, 50% RB, 20 MHz, | X | 590 65.8 188 | 581 | 1323 | 3.7 %
Y 5.81 5.4 18.6 129.5
7 5.90 65,4 18.4 131.3
10258- | LTE-FDD (5C-FOMA, 50% RB, 3 MHz, X | 545 66,4 19.1 572 | 1454 | ®1.7 % |
AL QPSK)
Y 5,34 65.6 18.7 1425
. Z | 547 [ 187 145.3
10290 | LTE-FDD (SC-FOMA, 50% RE, 3 MHz, ® .36 676 19.8 630 | 1486 | 119%
| AAC 16-CAM)
Y 6.24 G6.8 18.5 146.3
F4 B.41 671 18.6 148.7
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10311- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 644 : ¥ 606 | 1379 1,
AAC Mz, 65,3 181 +1.9%

¥ 6.28 65.7 18.8 133.6
b Z 645 66.0 18.8 137.4
m5‘ IEEE B02.11b WiFi 2.4 GHz (DSES, 1 % 257 67.0 17.4 154 | 1488 | 205%
Mbps, 89pc duty cycle)
Y 2.36 65.6 18.8 144.8
_ z 2.29 64,1 15.5 147.0
104186- IEEE 802.11g WiFi 2.4 GHz (ERP- x 952 681 0.6 B.23 140.4 3.0 5%
AnR OFDM, & Mbps, 99pc duty cycle)
Y 936 67.5 20.6 1356
Z 9.57 878 20.8 139.4
10418- IEEE BO2.11g WiFi 2.4 GHz (DS55- x 0,37 B7.9 20.8 B.14 138.2 *2 7%

Al OFDM, 8 Mbps, 99pc duty cycle, Long

10462- | LTE-TDD (SC-FOMA, 1 RB, 1.4 MHz,
ABA 16-0AM, UL Subframe=2,3.4,7 8,9)

592 69.6 234 8.30 146.8 $22%

5.68 6A.0 21.8 143.0
500 B9.2 221 1448.3
531 678 213 782 | 1304 | #1.9% |

10464 | LTE-TOD (SC-FDMA, 1 RB, 3 MMz,

AdS QPSK, UL S 34.7.8

5.25 67,1 20.9 145.8
536 67.4 21.0 1287

preambubs)
Y 9.23 67.5 206 135.0
Z 9.43 678 | 207 138.2
m?vﬂ- LTE-FDD {OFDMA, § MHz, E-TM 3.7) x| 8ss 688 214 828 | 147.0 | LBO0% |
Y 6,79 B.1 210 | 1433
Z 9.03 686 21.3 146.9
LHBS‘I- LTE-FDD (OFDMA, 10 MHz, E-TM31) | x | 917 67.9 208 | 2838 | 1314 | #80%
Y 9.08 G765 207 128.3
== 2| 827 678 | 208 1313
maz- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1) W 2.47 68,1 1.0 B3 | 1576 | 125%
¥ 9.33 676 20.7 1336
B Z | os4 68.0 20.9 136.8
mﬂﬁ- LTE-FDD (OFDMA, 20 MHz, E-TM3.1) | x 9,68 68.2 2.0 B34 | 1.7 | +30%
Y .53 67.7 208 1ar.0
E _ F 65.73 66.1 208 1406
10435 LTE-TDD (SC-FOMA, 1 RB, 20 MHz, x 5.30 67.7 21.2 782 | 1304 | #1.9%
AAC OPSK, UL Subframe=2,3,4.7,8,9)
¥ 5.27 67.2 21.0 145.6
F 5.35 £7.3 20.9 130.1
m‘}'- UMTS-FDD {DC-HSDPA) w T84 B6.5 19.3 6.62 136.4 2.2 %
Y 7.83 66.1 19.1 1324
F4 792 6.2 10.0 1381
mﬁn- UMTS-FOD (WCDMA, AMR) x| 2 7.0 179 | 239 | 1416 | 0.7% |
Y 2.56 65.4 17.2 1384
M Fi 258 B4.8 16.4 140.1
10461- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, x 6.32 678 21.3 702 131.0 +1.0%
A, QPSK, UL Subframe=2,3,4.7,8.9)
¥ 5.26 67.1 2049 145.4
H 5.38 67.3 209 126.8
X
Y
Z
X
Y
Z
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10465- | LTE-TDD (SC-FOMA, 1 RB, 3 MHz, 16- 5.03 695 224 B3z | BT | 22% |

AAA QAM, UL Subirame=2.3.4,7.8.8)

10488- LTE-TDD (SC-FOMA, 50% RB, 10 MHz,
AAC QPSK, UL Subframa=2 34,7 8 4)

617 B6.7 205 7.70 130.9 2.2 %

x
= ¥ 567 67.8 21.4 1429
z | &01 60,2 222 148.1
10467- | LTE-TDD (SC-FOMA, 1 RB, 5 MHz, x| 531 67.8 213 | 782 | 1304 | £19%
AAC QPSK, UL Subframe=2,3,4,7.8.9) _
¥ | 526 67.2 20.9 1452
7 | 534 67.3 300 1293
10468 | LTE-TDD (SC_FDMA, 1 RB. 5 MHz 16- | % | 582 69.5 224 | 832 | 1487 | =2%
AAC QAM, UL Subframe=2,3 4,7.8.9)
¥ 567 BT.O 1.5 1432
£ 5.88 691 221 148.0
10470- | LTE-TOD (SC-FOMA, 1 RB, 10 MHz, x| 529 BT.7 212 | 782 | 1303 | #18% |
AAC QFSK, UL Subframe=2,3.4,7,8.9)
¥ | 5% 67.1 20.9 145.4
Z | 534 B7.3 20.9 129.2
10471- | LTE-TDD (SC-FOMA, 1RB, 10MHz 18- | X | 504 B9.6 225 | 82z | 14871 | 22%
AAC QAM, UL Subframe=2,3,4,7,8,9]
¥ | 569 62,0 215 1432 =11l
2| 598 69.1 221 148.0
10473~ | LTE-TOD [SC-FOMA, 1 RB, 15 MHz, X | 530 678 | 213 | 7.82 | 1302 | #1.9%
AAC QFSK, UL Subframe=2,3.4,7,89)
¥ | 528 67.1 20.9 145.7
= Z | 534 673 209 128.6
10474- | LTE-TDD (SC-FOMA, 1 RB, 15MHz, 16- | X | 593 69,6 224 | 832 | 1486 | 2=22%
AAC CAM, UL Subframe=2,3.4,7,8,8)
¥ 5.67 67.8 M5 143.2
2| sm 6.1 221 147.9
10477- | LTE-TOD (SC-FOMA, 1 RB, 20 MHz, 16- | X | 591 805 | 224 | 8.32 | 1486 | 225%
AAC QAM, UL Bubframe=2,3,4,7.8,9)
Y 5.68 G7.9 21.5 143.5
= Z | bg8 69.1 221 148.0
10478- | LTE-TOD (SC-FOMA, 50% RB, 1.4 MHz, | X | 5.89 67.5 210 | 774 | 1372 | 19 %
AAA OPSK, UL Sublrames2,3.4,7,8.9)
¥ | 538 66.1 202 1336
Z | 563 67.0 206 1365
10460- | LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | % | 6.21 68.8 218 | B18 | 1378 | ©19%
AAA 16-0AM, UL Subframe=2,3.4.7.8.9)
Y 5.92 67.1 20.8 133.2
Z2 | 628 66.2 214 1372
10482- | LTE-TDD (SC-FOMA, 50% RE, 3 MHz, X | 587 674 208 71 | 1451 | #22%
AR OPSK, UL Sublrame=2,347,89)
¥ | 51 | e60 20.1 1306 =
b Zz 6.04 67.1 20.7 144 5
10483- | LTE-TDD (SC-FOMA, 50% RB, 3 MHz, ¥ | 693 66.7 2.7 839 | 1488 | 22 %
ADA 16-CAM, UL Subframa=2.3 4.7 8.3
¥ | 688 B7.3 21.0 143.0
- Z | 103 66,4 21.6 148.8
10465 | LTE-TOD (SC-FOMA. 50% RB, 5 MHz, | X | 596 7.3 208 | 7.60 | 1478 | £22%
AAC CPSK, UL Subtrame=2,3.4,7.8,8)
Y 5.70 85,0 20.0 142.0
i i z | 803 B7.0 20.6 146.7
10486- | LTE-TDD (SC-FOMA, 50% RB, 5 MHz, X 6.87 B7.6 212 838 | 1303 | 22% |
AAC 16-QAM, UL Subframe=2,3,4.7,8.9)
¥ | 678 87.0 20.9 146.6
Z | 695 BT 4 21.0 1298
X
Y
F

6.04 66.0 201 147.0
622 GE.4 20.2 120.7
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10483 | LTE-TDD (SC-FOMA, 50% RB, 10MHz, | X | 7.13 67.5 211 831 | 1368 | 222%
AAL 16-QAM, UL Subframe=2,3.4,7.8.9)

¥ G605 B2 20.4 131.9
Z| 67.3 21.0 136.3
10491- LTE-TOD (SC-FODMA, 50% RB, 15 MHz, x 6.54 B7.0 206 T.T4 1361 2.2 %
ANG QPSK, UL Subframe=2,3.4.7.8.9)
¥ | 624 65.7 19.9 131.1
. Z | eso 66.7 20.4 135.2
10492- | LTE-TDD (SC-FOMA, 50% RB, 15MHz, | X | 7.60 678 23 BAT | 430 | #265% |
AAC 16-QAM, UL Subframe=2,3.4,7,8.9)
Ve 7.28 66.5 20.6 1371
Z 76T 67.5 21.2 1423
10484- LTE-TOD (SC-FDMA, 50% RE, 20 MHz, | X 6,52 67.0 206 7.74 | 1365 | 22%
AAC QFSK, UL Sublrame=2,34,7.8.9)
¥ | 621 65.7 19.9 130.8
z 6,57 568 20.4 134.6
10495- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 752 676 212 | 837 | 1431 | #£5%
AAC 16-0AM, UL Sublrame=2.3 4,7 8.9)
Y| 720 86.3 20.5 137.1
- Z | 7e0 675 211 1425
10497- | LTE-TDD (SC-FOMA, 100% RE, 1.4 X| 590 | 676 | 209 | 767 | 1437 | #19%
ABA MHz, OPSK, UL Subframe=2 34,7,8.8)
¥ | 564 B6.1 201 139.0
2| 584 B7.1 206 1432
10408- | LTE-TDD (SC-FOMA, 100% RB, 1.4 X | 6.83 B8.8 218 | B4D | 1459 | 22% |
AAA MHz, 16-CAM, UL
Subframe=2,3.4.7.8.9)
¥ | 6.54 67.3 21.0 140.4
N 2| eg2 68.4 216 145.8
10500- LTE-TDD (SC-FDMA, 100% RE, 3 MHz, | X 6.14 87.3 209 TE7 1482 | 223%
AR, OPSK, UL Sublrame=2.3,4,7,8,9)
¥ | 587 66.0 20.1 184.0
z 8,20 B7.0 20,6 148.8
10501- | LTE-TDD (SC-FOMA, 100% RB, 3MHZ, | X | 7.04 676 212 | B4 | 1920 | 122% |
AA 16-00AM, UL Subframe=2,3.4.7,8.9)
by o 6.93 67.0 209 1488
z| 713 674 21.1 132.2
10603- LTE-TDD {SC-FOMA, 100% RE, 5 MHz, X 6189 B6.7 2056 T2 130.8 2%
AAC CPSK, UL Sublrame=2,3,4,7,8.9)
Y | 606 66.0 20.2 147.2
3 Z | 624 66,4 20.3 130.0
10504- | LTE-TDD (SC-FOMA, 100% RB, 6 MHz, | X | 7.14 675 | 211 | 831 | 1372 | 2%
AAC 16-0AM, UL Sublrame=2,34,7,8.9)
¥ | sar 88.3 20.4 132.2
Z| 7x 67.3 21.0 138.2
10506- | LTE-TDD (SC-FOMA, 100% RB, 10 x| 852 670 206 774 | 1956 | 222%
AMD MHz, OPSK, UL Sublrame=2 3,4,7,8.9)
¥ B.22 B5.7 19.9 13007
Z | 658 66.8 205 134.7
10507- | LTE-TDD (SC-FOMA, 100% RE, 10 ® | 7.51 676 212 | B36 | 1432 | 5%
AAC MHz, 16-CHAM, UL
Subframe=2,3,4,7,8.9)
Y| 718 66.3 20.5 1368
— py— Z | 780 67.5 211 142.4
10503- | LTE-TDD (SC-FOMA, 100% RB, 15 X | 713 67.6 21.0 700 | 1423 | 22%
AAC MHz, GPSK, UL Subframe=2,34,7 8.9)
¥ | 677 6.2 20.2 135.7
Z T.19 7.4 208 140.7
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10510- | LTE-TDD (SC FOMA, 100% RB, 15 x ;
el 2 i 781 672 210 | 849 | 1274 | &7 %
Subframe=2 3 4,7,8.0)
¥ | 765 667 | 207 12,8
—_— e - Z | 810 679 21.3 149.2
- - SCFD 100% RB, 20 X .85 B7.5 T.74 140 :
AAC MHz, OPSK, UL Subframe=2,3.4,7,8,9) e ol s
¥ | 647 66.0 20.0 1340
0575 | LTE-TDD (SC_FOMA, 100% T T et T
5 . 100% RB, 20 x| 700 60.0 ; 842 | 148, ;
AAC MHz, 16-ClAM, UL s |
Subframe=2,3.4,7 8.9) =
7.51 B6.5 20.6 1417
10515- | IEEEB0Z11bWiF 24 G B LT e
; i 2.4 GHz (DB5S, 2 2.60 67, 7. 158 | 148,
ool 3 2 3 178 B3 | 5%
2.34 655 16.7 1443
2.33 64.5 158 146.7

10564 IEEE 802.11g WiFi 2.4 GHz (DSS5-
ABA OFDM, 8 Mbps, S8pc duty cycle)

8.52 66.1 20.8 8.25 138.8 12.5%

9.38 67.6 20.7 135.0
10571 | IEEE 802,176 WiFi 2.4 Gz (D555 B T o
- : 124 GHz (D858, 1 274 67.6 17.9 199 | 1445 | +0.7 % |
A, duty cycha)
241 65.4 16.8 140.2
2.49 85.1 16.3 143.1

10572- | IEEE B0Z.11b WiFi 2.4 GHz (D555, 2
AAA Mbps, S0pc duly cycle)

.75 8.0 181 1.99 143.9 0.7 %

249 66.1 17.2 140.1
245 B4.9 168.1 142.5
8.61 68.1 212 8.59 136.8 £2.7%

10575- | IEEE B0Z.11g WiFi 2.4 GHz -
AAA DOFDM, & Mbps, 90pc duty cycls)

546 67.6 20.8 131.7
9.70 Ge.0 211 136.5
9.62 G6a.1 M2 B.60 136.4 #30%

10576- | IEEE BOZ 11g WiFi 2.4 GHz (DS8S-
AAA OFDM, 9 Mbps, 90p: duty cycle)

8.45 678 208 131.2
10591 IEEE 802.11n (HT Mixed, Z0MHz ks =1 212 i
= ATn ' ¥ a9.75 B 138, __._._
| AAB | MCSO, 80pc duly oycle) 882 | 212 | 883 [ 1387 | #3%
9.58 B7.7 209 1337
10552 EFE 02 9.85 68.1 M2 1381
- 11N (HT Mixad, 20MHz, i =
ANB MCE1. 90pc duty cycle) 292 8.4 21.4 879 1387 | 1380 %
9.73 67.8 21.1 1338
10.00 68.3 214 1383

10569- | IEEE 802.11n (HT Mixod, A0MHz,
AR MCS0, 90pe duty cycla)

1036 687 215 8.78 146.7 2.7 %

10.11 68.0 211 140.1
10.43 8.7 2158 146.1
10.44 689 216 8.88 1462 £3.3%

104600- IEEE B02.11n (HT Mixad, 40MHz,
AAB MCS1, 90pc duly cycla)

10.20 68.2 21.3 1406
1052 | 688 | 216 1459

Ml XM= X<l xiMl=| =in|<]| x|mN]< KIN'( E A LR - ] o ] R T 1V

- i )
ﬁ;lrdww: duterminad using the mazx. deviation fram lnear response applying rectangular distribution and is exprassed for the squane of the
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Calibration Laboratory of S, s Schweizerischer Kalibriardisnst
Schmid & Partner % VRN, (8 ok rata
Engineering AG e C ' Garvisio avizzero di tarsiurs
Zeughausstrasse 43, 8004 Zurich, Switzerland +,ﬁ“ “'s.,,.m %/ B Swiss Calibration Service
Accredited by the Swiss Accreditation Saevice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signataries o the EA
Multilateral Agreement for the recognition of calibration cerificates
ciient  Motorola Solutions MY certificate Ne: DB35V2-4d029 Jania
CALIBRATION CERTIFICATE % |
Oibjact DB35V2 - SN:4d029
Calibration procadure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: January 08, 2018 - 0 yvs cal
This calibration cenificate documents the tracoability to national standards, which realize the physical units of messurements {5I).
The measurements and the uncerdainties with conlidence probability sre givan on tha Tollowing pages and are par of thi cardificate.

All calibrations have been conducted in the closed laboralony facility: emdronment temparatura (22 + 35°C and humidity < T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards 10 Cal Date (Conificate Mo.) Schedulad Callbwation

Powar mater NRP SN 104778 04-Apr-17 (Ne. 217-02521/02523) Apr-18

Power sansor NRP-Z91 SN: 103244 Od=AprAT (No. 217-02531) Apr-18

Pewar gansor NRP-Z91 SM: 103245 O4-Apr-17 (No. 217-02522) Apr-18

Roferonce 20 4B Attenuator SM: 5058 (20k) O7-Apr-17 (Mo, 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 f 06327 O7-Apr-1T (Mo, 217-025249) Apr-18

Referenca Probe EX30DV4 BN: T340 30-Dac=17 (No. EX3-7349_Dec17) Dec-18

DAE4 SN: 801 26-0ct-17 (No. DAES-601_Ocii7) Oot18

Secondary Standards 10 # Check Date (in housa) Scheduled Check

Powar mater EPM-d424 SM: GBAT480704 07-0ct-15 (in house check Oct-16) In howse chack: Oct-18

Power sensor HP B481A SN: LIBaT2ee7aa 07-Ciot-15 (in houso chock Oet-18) In house check: Dot-18

Powar gansor HP BABTA SM: MY41092317 07-0ct-15 (in house check Oct-168) In hewsse check: Oct-18

RF genaralor ARS SMT-06 Sh 100972 15-Jun-15 (in house chack Oct-16) In house check: Oct-18

Metwork Analyzer HP 8753E Sh: US3T300585 18-0ct-01 (in housa chack Oct-17) In house check: Cct-18
Name Function Signature

CaSbrated by: Michael Weber Laboratory Techmician

Approved by: Katia Pokovie Techoical Manager /ﬁ,@

Isswed: January 8, 2018

This calibration canificate shall not be reproduced excepd in full without witten approval of tha kaboratory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasee 43, BO04 Turich, Switrerland

g Schwaizerischer Kalibrierdianat

c Service sulsse d'dialonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accradited by the Swiss Accraditation Senvice (SAS) Accreditation Ne.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MN/A not 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 Techniques”, June 2013

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

c) IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 8 GHz)", March 2010

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

Additional Documentation:
a) DASY4/5 Systern 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 centificate are valid at the frequency indicated.

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

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

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty 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.

= 5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reg:rted uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipocle Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The fellowing paramelers and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 407 +6 % 0.92 mho/m = 6 %
Head TSL temperature change during test =05°C —_— -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measurad 250 mW input power 245 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.60 Wikg = 17.0 % (k=2)
BAR averaged aver 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 6.22 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Parmittivity Conductivity
MNominal Body TSL parameters 22.0°C 65.2 0.97 mho/m
Measured Body TSL parameters (22.0£0.2) "C 54.8x6% 0.98 mhofm = 6 %
Body TSL temperature change during test <05°C s i
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measurad 250 mW input power 2.46 Wikg
SAR for nominal Body TSL parameters normalizad to W 9.67 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.61 Wikg
SAR for nominal Body TSL paramaters normalized to 1TW 6.36 Wikg + 16.5 % (k=2)
Cerificate No: DB3SV2-4d028_Jan18 Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.80-34i0
Raturn Loss - 28.5 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47T -TAQ
Returmn Loss -21.7dB

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1.367 ns

After long term use with 100W radiated power, only a slight warming of the dipele naar the faadpaint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is dirsctly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when leaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length i still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutacturad by SPEAG
Manufactured on December 17, 2004
Certificate No: DB3SV2-44029_Jan18 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 08.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:4d029

Communication System: UTD 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 0 = 0.92 5/m; g = 40.7: p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANSI C63.19-201 1)

DASY52 Configuration:
= Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9); Calibrated: 30.12.2017;
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
« DASYS52 52.10.0{1446); SEMCAD X 14.6,10({7417)

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

Reference Value = 63.29 Vim; Power Nrift = 0.02 dB

Peak SAR (extrapolated) = 3.83 Wikg

SAR(1 g) = 245 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.35 W/kz

-2.40
-4.80
-7.20

-9.60

-12.00

0 dB = 3.35 Wikg = 5.25 dBW/kg

Certificate No: DB35V2-44029_Jan18 Pagabol 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Duate: 08.01.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DR35V2; Serial: DS35V2 - SN:4d029

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0,99 S$/m; & = 54.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
* Probe: EX3DV4 - SNT349; ConvF(10.05, 10.05, 10.05); Calibrated: 30. 12.2017,
= Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 26.10.2017
* Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA: Serial; 1005

«  DASYS2 52.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7X7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.67 V/m; Power Drift = -0.05 dR

Peak SAR (extrapolated) = 3.69 W/kg

SAR(1 g) = 2.46 W/kg; SAR(10 g) = 1.61 W/kg

Maximum value of SAR (measured) = 3.25 Wikg

-2.40
-4.80
-1.20

-9.60

-12.00

0 dB = 3.25 W/kg = 5.12 dBW/kg
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Impedance Measurement Plot for Body TSL
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Impedance Measurement Plot for Head TSL
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

Dipole D835V2 (Serial Number 4d029) do not exceed the annual calibration date, therefore
further justification and validation for impedance and return loss are not required.

Dipole 900- Head Bod
1d026 Impedance | Return Loss Impedance | Return Loss
real imag real imag
Date Measured Q i dB Q i0 dB
3/9/2017 51.01 | -0.46 -38.70 48.23 | 3.50 -27.73
2/27/2018 50.00 0.61 -44.37 48.22 | 2.37 -29.83
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