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1.0 Introduction

This report details the utilization, test setups, test equipments, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number PMUE4402B. This device is classified as
Occupational/Controlled.

2.0 FCC SAR Summary

Table 1
- ey L] Max Calc at Body (W/kg) Max Calc at Face (W/kg)
Equipment Class (MHz)
1g-SAR 10g-SAR 1g-SAR 10g-SAR
TNF 430-512 (LMR) 1.23 0.90 0.95 0.69
2402-2480 MHz
%
DSS (Bluetooth) NA NA NA NA
2412-2483.5 MHz
DTS (WLAN 802.11 0.0200 0.0070 0.0893 0.0673
b/g/n)
**Simultaneous Results 1.25 0.91 1.04 0.76

*Results not required per KDB (refer to sections 13.6 and 14.0)
3.0  Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

4FSK: 4 Level Frequency Shift Keying

DSS: Direct Spread Spectrum

DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum

Li-ion: Lithium-Ion

LMR: Land Mobile Radio

NA: Not Applicable

OFDM: Orthogonal Frequency Division Multiplexing
PTT: Push to Talk

RF: Radio Frequency

SAR: Specific Absorption Rate

TDMA: Time Division Multiple Access

TNF: Licensed Non-Broadcast Transmitter Held to Face
WLAN: Wireless Local Area Network

Audio accessories: These accessories allow communication while the DUT is worn
on the body.
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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.

4.0 Referenced Standards and Guidelines

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

e [EC62209-1 (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)

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

e IEEE 1528 (2003), Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications
Devices: Measurement Techniques

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

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

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

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

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

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

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

o [EC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held
and body-mounted wireless communication devices — Human models, instrumentation, and
procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz).

e FCCKDB —-643646 D01 SAR Test for PTT Radios v01r01
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e FCCKDB —865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
e FCC KDB - 865664 D02 RF Exposure Reporting vO1r01

e FCC KDB —-447498 D01 General RF Exposure Guidance v05r02

e FCCKDB —248227 D01 802.11 Wi-Fi SAR v02

5.0 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 Devices Under Test (DUT)

This portable device operates in the LMR bands using 4-level frequency Shift Keying
(4FSK) modulation and Time Division Multiple Access (TDMA).This device also contains
WLAN technology for data capabilities over 802.11 b/g/n wireless networks and Bluetooth
technology for short range wireless devices.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables each unit to transmit its voice
information without interference from other transmitting units. Transmission from a unit or
base station is accommodated during two time-slot lengths of 30 milliseconds with frame
length of 60 milliseconds. The maximum duty cycle for TDMA 1:2 is 50%.

The LMR bands in this device operate in a half duplex system. A half duplex system only
allows the user to transmit or receive. This device cannot transmit and receive
simultaneously. The user must stop transmitting in order to receive a signal or listen for a
response, regardless of PTT button or use of voice activated audio accessories. This type of
operation, along with the RF safety booklet, which instructs the user to transmit no more
than 50% of the time, justifies the use of 50% duty factor for this device.

This device also incorporates a Bluetooth v4.0, which includes classis Bluetooth, Bluetooth
high speed and Bluetooth low energy. It is Class 1 Bluetooth device with 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 derived from 5-slots packet type
operation which consists of receiving on I-slot and transmitting on 5-slots, and thus
maximum duty cycle = 77.01%.
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WLAN 802.11 b/g/n operate using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM) accordance with the

IEEE 802.11 b/g/n.

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

final test station.

Table 3
Technologies | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
LMR 450-527 TDMA *25 3.60
BT 2402-2480 FHSS 77.01 0.0079
WLAN 2412-2484 802.11b 100 0.0224
WLAN 2412-2484 802.11g 100 0.0079
WLAN 2412-2484 802.11n 100 0.0079

Note - * includes 50% PTT operation

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

by means of BT accessories.
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7.0 Optional Accessories and Test Criteria

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 the devices. The following sections identify the test criteria and
details for each accessory category. Refer to Exhibit 7B for antenna separation distances.

7.1 Antennas

This device offered optional LMR integral antennas and one internal BT/ WLAN
antenna. The Table below lists their descriptions.

Table 4
Antenna Selected for
Models Description test Tested
PMAE4077B Stubby, 438-470 MHz , V4 Wave,-1.5 dBi Yes Yes
PMAE4091A | Stubby, 450-490 MHz , % Wave, ,-1.5 dBi Yes Yes
PMAE4092A | Stubby, 480-527 MHz , % Wave, ,-1.5 dBi Yes Yes
Yes; for
PMLES102A Internal BT/WLAN, 2400-2500 MHz, % Wave, 0.5 dBi Yes WLAN
only

7.2 Batteries
There are optional batteries offered for this product. The Table below lists their

descriptions.
Table 5
Battery Models Description Selected Tested Comments
for test
HKNN4013A | BT90 Battery pack, Li-ion 1800 mAh |  Yes Yes | Defaultbattery for
body testing
Default battery for
face testing; Not able
PMNN4468A BT100X Li-ion 2300 mAh Yes Yes to support body worn
PMLNS5956B with
radio face out.
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7.3 Body worn Accessories

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

Table 6
Body worn .. Selected
Models Description for test Tested Comments

For convenient carry DUT

PMLN6074A Wrist Strap No No [purpose only. No PTT
operation with this wrist
strap.

PMLN7040A Soft Leather Carry Czllsiiz3 with 1.5 inch Swivel Yes Yes
Allow DUT face in or face
out. Not able to support

PMLNS5956B Carry Holder Yes Yes battery PMINN4468A for
radio face out.

7.4 Audio Accessories

All audio accessories were considered. The Table below lists the offered audio
accessories and their descriptions. Exhibit 7B illustrates photos of the tested audio

accessories.
Table 7
Audio Acc. Selected
Models Description for test | Tested Comments
PMLN5958B  [Swivel Earpiece, In-Line Microphone & PTT Yes Yes Default audio
Surveillance Earpiece with in-line microphone and SAR < 4.0 W/kg, test not require as per
PMLNS9S7B  lprr Yes No DB 643646 DO1
PMLN7158A 1-Wire Surveillance Kit with in-line microphone and|  Yes No |SAR <4.0 W/kg, test not require as per
push-to-talk, black KDB 643646 D01
PMLN7189A Swivel Earpiece With In-Line Microphone And Yes No |SAR <4.0 W/kg, test not require as per
Push-To-Talk KDB 643646 D01
2-Wire Surveillance Kit With Translucent Tube, Yes No |SAR <4.0 W/kg, test not require as per
PMLN7157A Black KDB 643646 D01
PMLN7159A Adjustable D-style earpiece with in-line microphone Yes No [SAR <4.0 W/kg, test not require as per
and push-to-talk, black KDB 643646 D01
Mag One Earbud with in-line microphone and push- Yes No [SAR <4.0 W/kg, test not require as per
PMLN7156A to-talk KDB 643646 D01
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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 52.8.8.1222 DAE4 1(315(13:]12(/1‘)‘
SPEAG DASY 5

The DASY5™ system is operated per the instructions in the DASYS5™ 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;
) Er=3-5,
Triple Flat NA Loss Tangent = 280x175x175
<0.05
300MHz -6GHz;
Er=<35, 2mm
SAM NA Loss Tangent = Human Model /- 0.2mm Wood <0.05
<0.05
300MHz -6GHz;
Oval Flat N Er=4+-1, 1 600x400x190
Loss Tangent =
<0.05
8.3 Description of Simulated Tissue

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

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

450 MHz 2450 MHz
Ingredients Head | Body Head Body

Sugar 56.00 | 46.50 0 0
Diacetin 0 0 51.00 34.50
De ionized —Water | 39.10 | 50.53 48.75 65.20
Salt 3.80 1.87 0.15 0.20

HEC 1.00 1.00 0 0
Bact. 0.10 0.10 0.10 0.10
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The Table below lists additional test equipment used during the SAR assessment.

Table 11
Model Calibration Due
Equipment Type Number Serial Number Calibration Date Date
Speag Probe EX3DV4 3568 2/27/2015 2/27/2016
Speag Probe EX3DV4 7364 6/23/2015 6/23/2016
Speag DAE DAE4 688 2/23/2015 2/23/2016
Speag DAE DAE4 684 11/5/2014 11/5/2015
Signal Generator E4438C MY45091270 7/9/2014 7/9/2016
Power Meter E4418B MY45101014 10/21/2014 10/21/2015
Power Sensor 8481B MY41091170 10/25/2014 10/25/2015
Power Meter E4418B MY45100739 5/29/2015 5/29/2017
Power Sensor 8481B MY41091243 6/3/2015 6/3/2016
Bi-directional Coupler 3020A 41931 7/6/2015 7/6/2016
Bi-directional Coupler 3022 81639 7/6/2015 7/6/2016
Amplifier 10W1000C 312858 CNR CNR
Amplifier 551G4 313326 CNR CNR
Power Meter E4416A MY50001037 2/16/2015 2/16/2016
Power Sensor N8481B MY51450002 2/23/2015 2/23/2016
Broadband Power Sensor NRP-Z11 120907 2/11/2015 2/11/2016
Thermometer HH806AU 080307 11/12/2014 11/12/2015
Thermometer DTM3000 3257 8/28/2015 8/28/2016
Dickson Temperature Recorder TM320 12253047 11/11/2014 11/11/2015
Temperature Probe 80PK-25 080428.01 7/22/2015 7/22/2016
Dielectric Assessment Kit DAK-12 1069 5/12/2015 5/12/2016
Network Analyzer E5071B MY42403218 8/4/2015 8/4/2016
Speag Dipole D450V3 1053 3/17/2015 3/17/2017
Speag Dipole D2450V2 781 3/20/2015 3/20/2017
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10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.
10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table 12
Probe Calibration Probe Measured Tissue Validation
Dates Point SN Parameters
o | € Sensitivity | Linearity | Isotropy
Signaling
04/06/2015 Body 450 3568 0.95 54.2 Pass Pass Pass
04/29/2015 Head 450 0.88 44.6 Pass Pass Pass
CwW
07/15/2015 Body 2450 7364 1.86 48.9 Pass Pass Pass
07/15/2015 Head 2450 1.77 36.4 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 # Tissue Type  Dipole Kit/Serial # (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
FCC Bod 441 +/- 10% 1.19 4.76 9/23/2015
(o] . -
3568 Y SPEAG DASOV3/ ’ 1.16 4.64 9/25/2015
IEEE/IEC Head 4.45 +/-10% 1.11 4.44 9/28/2015
FCC Body 51.90 +/-10% 12.70 50.80 10/16/2015
7364 SPEAG D2450V2 /
IEEE/IEC Head 781 52.30 +/-10% 13.50 54.00 10/19/2015
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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
e Dielectric A Dielectric
Fr((f\(/}lll;;cy Tissue Type gg:deutc(té‘;:g’ Constant ?v([):;lsuc(tsl;;llf)y Constant Tested Date
g Target ) Meas.
0.94 56.7 0.90 55.70 9/23/2015
450 FCC Body (0.89-0.99) (53.9-59.5) 0.90 55.40 9/25/2015
IEEE/IEC 0.87 43.5
450 Head (0.83-0.91) (41.3-45.7) 0.85 43.70 9/28/2015
460 0.94 56.7 0.91 55.50 9/23/2015
FCC Bod
Y (0.89-0.99) (53.8-59.5) 0.91 55.30 9/25/2015
IEEE/IEC 0.87 433
480 Head (0.83-0.92) (41.2-45.5) 0.88 43.10 9/28/2015
0.94 56.5 0.94 55.00 9/23/2015
496 FCC Body
(0.5-0.99) (33.7-59.3) 0.94 54.70 9/25/2015
0.95 56.4
520 FCC Body (0.9-0.99) (53.6-59.2) 0.96 54.40 9/25/2015
IEEE/IEC 0.87 43.1
520 Head (0.83-0.92) (41-45.3) 0.91 42.40 9/28/2015
0.95 56.4
527 FCC Body (0.9-0.99) (53.6-59.2) 0.96 54.30 9/25/2015
IEEE/IEC 0.88 43.1
527 Head (0.83-0.92) (40.9-45.2) 0.92 42.30 9/28/2015
2412 FCC Bod 191 528 1.95 47.8 10/16/2015
Y (1.82-2.01) (47.5-58) ' :
IEEE/IEC 1.77 393
2412 Head (168.186) | (35343.2) 1.84 35.7 10/19/2015
2450 FCC Bod 195 527 2.00 47.70 10/16/2015
Y (1.85-2.05) (47.4-58) ' '
IEEE/IEC 1.80 39.2
2450 Head (1.71-1.89) (35.3-43.1 1.88 35.50 10/19/2015
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
- 18— 25 °C Range: 19.97023.3 C
Ambient Temperature Avg.21.5°C
NA Range: 19.2 -20.6°C
Tissue Temperature Avg. 20.0°C

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

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

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 15 of 85



FCC ID: AZ489FT7073 / IC: 109U-89FT7073 Report ID: P2788-EME-00007

Table 16

Description <3 GHz >3 GHz
Maximum distance from closest measurement point
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
normal at the measurement location

5+ 1mm ¥:6:In(2) £ 0.5 mm

30°+1° 200+ 1°

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

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

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

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

12.2 DUT Configuration(s)

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

12.3 DUT Positioning Procedures

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

12.3.1 Body

The DUT was positioned in normal use configuration against the phantom
with the offered body worn accessory as well as with and without the offered
audio accessories as applicable.

12.3.2 Head
Not applicable.

12.3.3 Face

The DUT was positioned with its’ front sides separated 2.5cm from the
phantom.
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12.4 DUT Test Channels

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

N, =2*roundup[10*(fy, — f,,,)/ f.1+1
Where
N, = Number of channels
Fhigh = Upper channel
Fiow = Lower channel
F. = Center channel

12.5 SAR Result Scaling Methodology

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

—Drift

Max Calc=SAR_ meas-10 '°

P max
P _int

DC

P_max = Maximum Power (W)

P_int = Initial Power (W)

Drift = DASY drift results (dB)

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

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

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

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

The guidelines and requirements outlined in section 4.0 were used to assess
compliance of this device. All modes of operation identified in section 6.0 were
considered during the development of the test plan. All tests were performed in
TDMA and 50% duty cycle was applied to PTT configurations in the final results.

Standalone and simultaneous BT testing were assessed in sections 13.6 and 14.0 per
the guidelines of KDB 447498.

WLAN tests were performed in 802.11b mode using a duty cycle of 99.87% with
results scaled to 100% as per guidelines of KDB 248227.

13.0 DUT Test Data

13.1 LMR assessments at the Body for 450-512 MHz band

Battery HKNN4013A was selected as the default battery for assessments at the Body
because it is the thinnest battery (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 (450-512 MHz) 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). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 17

Test Freq (MHz) | Power (W)
Serial Number 682TRT0041 w/antenna
PMAE4077B (438-470 MHz)

450 3.60
460 3.60
470 3.60

Serial Number 682TRT0043 w/antenna
PMAE4091A (450-490 MHz)

450 3.58
460 3.59
470 3.58
490 3.57

Serial Number 682TRT0048 w/antenna
PMAE4092A (480-527 MHz)

480 3.59
496 3.60
512 3.58
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Assessments at the Body with Body worn PMLNS5956B w/ DUT face out

DUT assessment with offered antenna, default battery and, default body worn
accessory per KDB 643646. No optional battery offered for this body worn
configuration. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 18
Max
Meas. | Meas. | Max
Init | SAR Calc.
Carry Cable Test Freq . 1g- 10g- | Calc. ]
Antenna Battery Accessory Accessory (MHz) f‘v‘v,;' I()dr];f)t SAR | SAR |1g-SAR ;?;gR L
/ / /
(W/kg) | (W/kg) | (W/kg) (W/kg)
PMLNS956B 450.000 |3.60 | -0.35 | 1.18 | 0.86 | 0.64 | 046 |TLC-AB-150923-14
PMAE4077B | HKNN4013A | w/DUT face | PMLN5958B | 460.000
out 470.000
450.000
PMLN59568 460.000 |3.60 | -0.37 | 1.98 | 1.43 | 1.08 | 0.78 |TLC-AB-150923-15
PMAE4091A | HKNN4013A | w/DUT face | PMLN5958B
out 470.000
490.000
PMLN5956B 480.000
PMAE4092A | HKNN4013A | w/DUT face | PMLN5958B | 496.000 |3.60 | -0.54 | 1.81 | 1.32 | 1.02 | 0.75 |TLC-AB-150925-02
out 512.000
Assessments at the Body with Body worn PMLNS5956B w/ DUT face in
DUT assessment with offered antenna, default battery and, optional body worn
accessory per KDB 643646. Optional battery was tested per the requirements of
KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.
Table 19
Max
Carry Cable Test Freq izl Mlegzis' I\;I;;f gfll: el
Antenna Battery Accessory Accessory (MHz) f‘v;'/;‘ ]()(;ll;)t SAR | SAR |1g-SAR ;ggl; Runit
W/kg) | (W/ W/
(Wikg) | (W/kg) | (W/kg) (W/kg)
450.000 | 360 | -0.27 | 0.78 | 0.56 | 0.41 | 0.30 |TLC-AB-150923-08
PMAE4077B | HKNN4013A | PMENS9S6B |5y 1 N5058B [ 460.000
w/ DUT face in
470.000
450.000
460.000 y _AB- N
PMAE4091A | HINN4013A | PMLNS9S6B | o\ coson 3.60 | -0.11 | 1.79 | 1.31 | 0.92 | 0.67 |TLC-AB-150923-09
w/ DUT face in 470.000
490.000
480.000
PMLN5956B
PMAE4092A | HKNN4OI3A |\ 0 e o | PMLNS958B | 496.000 13,60 | -036 | 1.59 | 1.17 | 086 | 0.64 |TLC-AB-150923-12
512.000
Assessment of Additional Battery
450.000
460.000 y _AB- }
PMAE4091A | pMNNadega | PMLNS9IS6B | oo\ coson 3.60 | -0.18 | 1.84 | 1.34 | 0.96 | 0.70 |TLC-AB-150923-13
w/ DUT face in 470.000
490.000
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Assessments at the Body with Body worn PMLN7040A
DUT assessment with offered antenna, default battery and, optional body worn
accessory per KDB 643646. Optional battery was tested per the requirements of
KDB 643646. Refer to Table 17 for highest output power channel. SAR plots of the
highest results per Table (bolded) are presented in Appendix E.

Table 20
Max
Carry Cable Test Freq Init SA.R MI(:;S. 1\143;-8 gzl‘:. el
Antenna Battery Accessory Accessory (MHz) t"v‘v,; ]();];f)t SAR | SAR |1g-SAR ;?;gli L
(Wike) | (Wrkg) | (WIke) |y
450.000 | 3.60 | -0.41 | 1.24 | 0.92 0.68 0.50 |FIE-AB-150923-02
PMAE4077B | HKNN4013A | PMLN7040A | PMLN5958B | 460.000
470.000
450.000
PMAE4091A | HKNNAOI3A | PMIN7040A | PMLNS95SB 460.000 | 3.60 | -0.37 | 1.73 1.28 0.94 0.70 | FIE-AB-150923-03
470.000
490.000
480.000
PMAE4092A | HKNN4013A | PMLN7040A | PMLN5958B | 496.000 | 3.60 | -0.38 | 1.62 1.20 0.88 0.65 |TLC-AB-150923-10
512.000
Assessment of Additional Battery
450.000
PMAE4091A | PMNN4468A | PMIN7040A | PMLNS958B 460.000 | 3.60 | -0.35 | 1.90 | 1.41 1.03 0.76 |TLC-AB-150923-11
470.000
490.000

Assessment at the Body with other audio accessories
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.
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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.

Report ID: P2788-EME-00007

Table 21
Max
Carry Cable Test Freq LUl | BRI Mli;s. l\;lgigl-s gfl‘: el
LUl Battery Accessory Accessory (MHz) t"v‘v,;' ]()dr];f)t SAR | SAR |1g-SAR ;?;gli L5
W/kg) | (W/ W/
(Wike) | (Wrkg) | (WIke) |y
450.000
PMLN5956B 460.000 | 3.60 | -0.45 | 2.19 | 1.60 | 1.21 | 0.89 |TLC-AB-150925-04
PMAE4091A | HKNN4013A | w/DUT face None
out 470.000
490.000
13.2  'WLAN assessment at the Body for 802.11 b/g/n

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Body using battery HKNN4013A because it is the
thinnest battery (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11a/b/g/

Transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462 GHz) which are listed in Table
22. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest

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

SAR is not required for 802.11 g/n when the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and the

adjusted SAR is < 1.2W/kg.

Table 22
Battery:
Channel Channel HKNN4013A Antenna Max
Mode # Frequency | Modulation Antenna portfmW] Power [mW]
1 2412 17.36
802.11b
(1Mbps) 6 2437 DSSS 15.82 22.40
11 2462 15.79
1 2412 6.56
802.11g
(6Mbps) 6 2437 OFDM 5.98 7.90
11 2462 5.31
1 2412 6.61
802.11n
(MCS0) 6 2437 OFDM 6.01 7.90
11 2462 528

802.11b was chosen over 802.11 g & n for testing because it has the highest max power
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Assessments at the Body with all offered Body worn
DUT assessment with WLAN internal antenna, all offered batteries without any
cable accessory attachment against phantom with all offered body worn. Refer to
Table 22 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix E.

Report ID: P2788-EME-00007

Table 23
Test Init |[SAR| Meas. Meas. Max Max
Carry Cable . Calc. Calec.
Antenna Battery Accessory  |Aceessory Freq Pwr |(Drift| 1g-SAR |10g-SAR 1g-SAR |10g-SAR Run#
MHz dB) | (W/ W/k
(MHz) | (W) | @B)| (Wikg) | (Whke) | (o0 | W)
zvl\//lllsll\lﬁfgfsaif 2412.000| 0.0173 [-0.55 0.010 0.005 0.0143 | 0.0077 KKL-AB-
PMLES5102A out ’ ) ' ’ ' ’ ' 151016-02
WLAN None
Internal HKNN4013A PMLN5956B 2412.000| 0.0173 {0.03 | 0.0017 | 0.0003 | 0.0022 | 0.0003 -AB-
w/ DUT face in 151016-03
Antenna TLC-AB-
PMLN7040A 2412.000| 0.0173 [-0.75| 0.013 0.005 0.0200 | 0.0070
151016-04
Assessment of Additional Battery
PMLES5102A
WLAN PMNN4468A | PMLN7040A None |2412.000| 0.0171 |0.18 [ 0.000031 | 0.000003 | 0.000040 | 0.000004 TLC-AB-
Internal 151016-06
Antenna
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13.3 LMR assessments at the Face for 450-512 MHz band

Battery PMNN4468A was selected as the default battery for assessments at the Face
because it has the highest capacity (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 (450-512 MHz) which are listed in Table 24.
The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

Table 24

Test Freq (MHz) | Power (W)
Serial Number 682TRT0041 w/antenna
PMAE4077B (438-470 MHz)

450 3.57
460 3.57
470 3.56

Serial Number 682TRT0043 w/antenna
PMAE4091A (450-490 MHz)

450 3.58
460 3.56
470 3.56
490 3.52

Serial Number 682TRT0048 w/antenna
PMAE4092A (480-527 MHz)

480 3.56
496 3.56
512 3.55
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DUT assessment with offered antenna, default battery with front of DUT positioned
2.5cm facing phantom per KDB 643646. Optional battery was tested per the
requirements of KDB 643646. Refer to Table 24 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Report ID: P2788-EME-00007

Table 25
Max
Carry Cable Test Freq Init SA.R MI(:;S. l\;lggaf (1\3/:1211:/:‘. el
Antenna Battery Accessory | Accessory (MHz) f‘v‘v,; ]();]l;)t SAR | SAR |1g-SAR ;?;gli L
(Wike)| (Wikg) | (Wike) |y
450.000 3.58 | -0.23 1.24 0.90 0.66 0.48 |TLC-FACE-150928-02
PMAE4077B | PMNN4468A None None 460.000
470.000
450.000 3.54 | -0.25 1.58 1.15 0.85 0.62 |TLC-FACE-150928-03
PMAE4091A |PMNN4468A None None 160.000
470.000
490.000
480.000 348 | -0.12 1.79 1.30 0.952 | 0.691 |TLC-FACE-150928-04
PMAE4092A |PMNN4468A None None 496.000
512.000
Assessment of Additional Battery
480.000 348 | -024 | 1.74 1.26 0.951 | 0.689 |TLC-FACE-150928-05
PMAE4092A |HKNN4013A None None 496.000
512.000
13.4 WLAN assessment at the Face for 802.11 b/g/n

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Face using battery PMNN4468A because it is has
the highest capacity (refer to Exhibit 7B for battery illustration). These power
measurements were used to determine the necessary modes for SAR testing
according to KDB 248227 D01 SAR Measurement Procedures for 802.11a/b/g/
Transmitters.

The battery was used during conducted power measurements for all test channels
within FCC allocated frequency range (2.412-2.462GHz) which are listed in Table
26. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios). SAR plots of the highest
results per Table (bolded) are presented in Appendix E.

SAR is not required for 802.11 g/n when the highest reported SAR for DSSS is

adjusted by the ratio of OFDM to DSSS specified maximum output power and the
adjusted SAR is < 1.2W/kg.
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Table 26
Battery:
Channel Channel PMNNA4468A Antenna Max
Mode # Frequency | Modulation Antenna portfmW] Power [mW]
1 2412 17.08
802.11b
(1Mbps) 6 2437 DSSS 15.56 22.4
11 2462 15.45
1 2412 6.53
802.11g
(6Mbps) 6 2437 OFDM 5.98 7.90
11 2462 5.29
1 2412 6.56
802.11n
(MCS0) 6 2437 OFDM 5.92 7.90
11 2462 5.26

802.11b was chosen over 802.11 g & n for testing because it has the highest max power

DUT assessment with WLAN internal antenna using all offered batteries with front
of the DUT 2.5 cm from phantom. Refer to Table 26 for highest output power
channel. SAR plots of the highest results per Table (bolded) are presented in

Appendix E.
Table 27
Max | Max
Init |[SAR Meas. | Meas. Calc. | Calc.
Carry Cable |Test Freq R 1g- 10g-
Antenna Battery Pwr |Drift 1g- 10g- Run#
Accessory |Accessory| (MHz) SAR | SAR
(W) |[(dB) (W/kg)| (W/ke) SAR | SAR
(W/kg) | (W/kg)
PMLE5102A
WLAN
Internal PMNN4468A None None [2412.000(0.0171|2.16 |0.0390 | 0.0250 | 0.0513 | 0.0329 |TLC-FACE-151019-06
Antenna
Assessment of Additional Battery
PMLE5102A
WLAN
Internal HKNN4013A None None |2412.000{0.0173| 1.11 {0.0690| 0.0520 | 0.0893 | 0.0673 |[TLC-FACE-151019-08
Antenna
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13.5

Assessment for Industry Canada

Based on the assessment results for body and face per KDB643646, additional tests
were not required for Industry Canada frequency range (450-470 MHz) as testing
performed is in compliance with Industry Canada frequency range.
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13.6 Assessment at the Bluetooth band
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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)] *[\/F(GHZ)] =1.92 W/kg, which is <3 W/kg (1g)

Where:

Max. Power = 6.08mW (7.9mW*77.01% duty cycle)

Min. test separation distance = Smm for actual test separation < Smm
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.

13.7 Assessment outside FCC Part 90

Assessment of outside FCC Part 90 using highest SAR configuration from above.
SAR plots of the highest results per Table (bolded) are presented in Appendix E.

Table 28
Max Max
Meas. | Meas. | Calc. | Calc.
SAR | 1g- 10g- 1g- 10g-
Carry Cable Test Freq| Init Pwr | Drift | SAR | SAR | SAR | SAR
Antenna Battery Accessory | Accessory | (MHz) W) (dB) |(W/kg)| (W/kg) | (W/kg) | (W/kg) Run#
Body
PMLN5956B 519.500 | 3.57 [-0.73| 1.35 | 099 | 0.81 | 0.59 TLC'A%'S”O%S'
PMAE4092A |HKNN4013A| w/DUT face None
Out 527.000 | 3.57 |-0.63| 1.47 | 1.06 | 0.86 | 0.62 TLC'A%'6150925'
Face
TLC-FACE-
PMAE4092A |PMNN4468A 519.500 3.58 -0.43 | 1.39 1.00 0.77 0.56 150928-07
None None FIE-FACE-
527.000 3.53 -0.22 ] 1.52 1.09 0.82 0.58 150928-08
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13.8

Shortened Scan Assessment

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

Table 29
Max Max
Cable Test | Init |SAR Mlezts. D;[gaf. Calc. | Calc.
Antenna Battery Carry Accessory Freq |Pwr |Drift N g 1g- 10g- Run#
Accessory SAR | SAR
(MH2) | (W) | (@B) | o 0 (Wikg) SAR | SAR
5 (W/kg) | (W/kg)
PMLNS5956B TLC-AB-
PMAE4091A | HKNN4013A w/DUT face Out None 460.0000( 3.60 |-0.23| 2.33 1.70 1.23 0.90 150925-07
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)] *

Where:

Per the

[VF(GHz)/X] = 0.26 W/kg, which is < 0.4 W/kg (1g)

X =17.5 for 1g-SAR; 18.75 for 10g

Max. Power = 6.08mW (7.9mW*77.01% duty cycle)

Min. test separation distance = Smm for actual test separation < Smm
F(GHz) =2.48 GHz

result from the calculation above, simultaneous exclusion is applied and therefore

SAR results are not reported herein.
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15.0

16.0

Simultaneous Transmission between LMR, WLAN and BT

This device uses a single transmitter module and antenna for both WLAN and BT. WLAN
and BT cannot transmit simultaneously. Simultaneous transmission for BT had been
excluded as mentioned in section 14.0. The maximum sourced-based-time-averaged output
power for 802.11 b is 22.4 mW while BT is 6.08mW. Therefore the measured SAR from
802.11b is used in conjunction with LMR for simultaneous results.

The Table below summarizes the simultaneous transmissions between LMR and WLAN
bands.

Table 30
LMR Bands
Freq. (MHz) 450-512 MHz
| WLAN Band | 2412 - 2484 \

Results Summary

Based on the test guidelines from section 4.0 and satisfying frequencies within FCC bands
and Industry Canada Frequency bands, the highest Operational Maximum Calculated 1-
gram and 10-gram average SAR values found for this filing:

Table 31
Max Calc at Body Max Calc at Face
Technologies blzll.::;l?l\e/;ll-cé) (W/kg) (W/kg)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC
LMR 450-512 1.23 0.90 0.95 0.69
WLAN 2412-2483.5 | 0.0200 0.0070 0.0893 0.0673
Industry Canada
LMR 450-470 1.23 0.90 0.85 0.62
WLAN 2412-2483.5 | 0.0200 0.0070 0.0893 0.0673
Overall
LMR 450-527 1.23 0.90 0.95 0.69
WLAN 2412-2484 0.0200 0.0070 0.0893 0.0673

All results are scaled to the maximum output power.
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The highest combined 1g-SAR results for simultaneous is indicated in the following Table:

Table 32
Combined Combined
Designator Frequency bands 1g-SAR 10g-SAR
(W/kg) (Wikg)
Body
FCC LMR (450-512 MHz ) and WLAN band 1.25 0.91
IC LMR (450-470 MHz ) and WLAN band 1.25 091
Overall LMR (450-527 MHz ) and WLAN band 1.25 0.91
Face
FCC LMR (450-512 MHz ) and WLAN band 1.04 0.76
IC LMR (450-470 MHz ) and WLAN band 0.94 0.69
Overall LMR (450-527 MHz ) and WLAN band 1.04 0.76

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

17.0 Variability Assessment

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

18.0 System Uncertainty

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

Per the guidelines of ISO 17025 a reported system uncertainty is required and therefore
measurement uncertainty budget is included in Appendix A.
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Appendix A
Measurement Uncertainty Budget
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Table A.1: Uncertainty Budget for Device Under Test for 450 MHz

Report ID: P2788-EME-00007

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 )
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 2.3 )
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 o0
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 477
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 23 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard
uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.2: Uncertainty Budget for Device Under Test for 2450 MHz

Report ID: P2788-EME-00007

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 )
Axial Isotropy E2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 )
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 0
Probe Positioner Mech. Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 )
Max. SAR Evaluation (ext., int.,

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

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 0
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 2.3 )
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E33 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 0.49 1.7 1.4 )
Liquid Permittivity (measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 0
Combined Standard Uncertainty RSS 11 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard
uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.3: Uncertainty Budget for System Validation (dipole & flat phantom) for 450 MHz

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 S
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o0
Boundary Effect E23 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E2.4 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 S
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 S
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 S
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 S
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 S
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 S
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E4.2 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 o
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 23 S
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 o
Liquid Conductivity (measurement) E33 3.3 R 1.73 0.64 | 043 1.2 0.8 o
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o0
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 19 18

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard
uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Table A.4: Uncertainty Budget for System Validation (dipole & flat phantom) for 2450 MHz

Measurement System

Probe Calibration E.2.1 6.0 N 1.00 1 1 6.0 6.0 o0
Axial Isotropy E2.2 4.7 R 1.73 1 1 2.7 2.7 S
Spherical Isotropy E.2.2 9.6 R 1.73 0 0 0.0 0.0 o0
Boundary Effect E2.3 1.0 R 1.73 1 1 0.6 0.6 o
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 o
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 S
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 S
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 S
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 S
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 S
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 o
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 S
Max. SAR Evaluation (ext., int., avg.) E.5 34 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E4.2 2.0 R 1.73 1 1 1.2 1.2 o
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 o
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 23 23 S
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 043 1.8 1.2 o
Liquid Conductivity (measurement) E33 3.3 R 1.73 0.64 | 043 1.2 0.8 ©
Liquid Permittivity (target) E.3.2 5.0 R 1.73 0.6 | 049 | 1.7 1.4 o
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 o0
Combined Standard Uncertainty RSS 9 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 18 17

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

e) Div. - divisor used to translate tolerance into normally distributed standard
uncertainty

f) ci - sensitivity coefficient that should be applied to convert the variability of the
uncertainty component into a variability of SAR.

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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Appendix B
Probe Calibration Certificates
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1
ﬂallhratinn Laboratory of P, i Sehwoizerisenir Kalibrioediens
Engineering A T Servizio svizzen df taratura
Zeuphnussirasse 43, 8004 Zurich, Switzerland 1@* Swits Calibrition Sardes
LT
Acrrmebted by fhe Swis Ancredisbon Ssocs (GAS) accreditation vo: SCE 0108
The Swiss Accmditalion Sarvee is oo of ihe signatiies 1o the EA
Whdtidataral Agresment for the recognition of calibration certificates
ciens  Motorola Solutions MY Certifizats No: EX3-3568 Febi5

CALIBRATION CERTIFICATE
Pty EX30V4 -5N:3568

aliraiian prooacures) QA CAL-D1l QA CAL-1208, OA CAL-23 35, QA CAL-2516
Calibration procedura for dosimetric E-field probes.

{afibration datr; Fobrian @7 2015

Tiey czatbboreicn Cestifiale doctmengs e bagaatiliy o naloea s, which iealiza the plygical ghils of measuemeib (51,
Tra moasLremes and tha ncanainiies weh confidence probemiily e ghen on tha Ioliowing parges ana ane pait of the certificats

Al calbaons ke bean conthuched i Ihe ciced laboiliy [ty sovironmenl bemperaluee (22 1 3)°C and omidity < T0%.

Cafbrabon Equipmant ussd (METE orilical for cafibration)

| Frinsry Standards i Cal Ciabe | Ceriificate Mo Soheduled Calibvalion
| Prowi mener B4 108 GE4 128367 03-Apr-14 (o 701011} Apr 1§

Pawar sansod E44124 BN 145E0ET 03-Api-14 (o, 217018113 hgr- 15

Refarence 3 il Alisnuasar SH SROG (1) 03-Apr-14 (o, HTRO1ES) A5

Rcfargnce 20 4B Anualor | She SEEVT (20 03-Ape-14 (Ko, M7-0109) Agr-15
Fsbarence 3048 Aenustr | SR 55126 {306) 03-Age-14 (o 21701020 Agr-15

Refargnce Probe EGIEVE R 301d IO 14 (Mo ESE-3013_ Decid) Dac-15

OAE4 Hht F60 Fi-dan-15 (e DAEA-GA0 Jan ) Jan-16

Secordary Stanises 1] Chats Crade (i houka) Schipiule] Check

A danivitor HP BE4305 US3GI2UN 700 A-Puag B0 fin house chick Apr-13) In house check: Apr-16
Hetwirk Anulyzsr HP G753E | LPES7300645 1-Cat01 i howse chec Oc-14) In hiouse checr: Oci-15

Warme Funcher Signtuie |

Caitreted oy i Lt Labsratoy Teshician il

L i
— Kol ek Teehrics noger /Agg?ﬁ@;i

|s5LEd; Febnany 27, 2015

Fivis enlibratinn oadificabe shal pot b fepmduced: srept in Rl wEheut wiflen apomwal of e lRbaminy,

Casrtificate No: EX2-J56G0Frbi5 Pane 1 6 14
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Calibration Laboratory of g Schwaizerischor Kallbrordiensy
Schmid & Partner C Sorvicn suisse o éabonnage
Enginearing AG s Servizio svizzers di tarafura

Zalghausstrasse 43, B004 Zurich, Switzariand Swiss Calilration Servics

ficreian by e Swiss Abtrailition Seie [SAS] Accedination No.; SCS 0108
The Swiss Accraditation Sarvica 15 one of tha signatories 10 the EA
Muwitdateral Agroemend for the rocagnitan of salibration cedificates

Glossary:

TSL tigsue sinulating fguid

MORMe e saraitivily in Foo apace

ConvF sansitivity in TSL{ NORM<.y.2

oCP diode comprassion point

GF creat factar {1/ duty eyele) of the RF signal

MBEGD mditation dependent lingarization parametars

Paolarization g iprotation around probe axig

Falasization & & rofafion around an axes thet is i the plane normal to probe axs {at meassurement cener),

i, 8 = 0 is nosmal b probe axs
Connector Angle information used in DASY system to align probe sensoe X 1o the robot coardinate system

Calibration is Performed According to the Following Standards:

o) |EEE Std 1628-2013, "IEEE Recommended Practoe for Delermining the Peak SpattalAveraged Specfic
Absorption Rate (SAR) in fhe Human Head from Wirsless Communations Devices: Measeremeant
Tachniques®, Jurie 2013

by |EC 622081, "Procadure o measure the Specific Absorpton Rate (SAR) fior hand-held devices used in close
preximity o the ear (frequency range of 300 MHz to 3 GHz)", February 2605

Methods Applied and Interpretation of Parameters:

s NORMzy.2 Assessed for E4ield polareation % =0 (1 < 900 MHz In TEM-ce#l, [ > 1800 MFlz: R22 wovequide),
MRy, z ara only intermediate valuas, i.a,, the uncertainties of NORM:xy.z dess not affect the £ field
urcerainty inside TEL (gee below CanvF),

+  NORM{Tx .2 = NORM: . * fragquenty responss (sea Fraguentcy Response Chart). Thes linestization &
Implermanted o DASY4 software versions later than 4.2, Tha uncerainty of the frequancy reaponse is included
i the stated uncertainty of Conuf

a  [CFx . DCF are numencsl lineanzatan parameters assessed basad on the data of power sweep with CyW
signal (no uncaitainty required), DCP does nol depend on frequency nor medis

+ FAR: PAR is the Peak to Average Ratio that = naot calibrated but determined based on the signal
iharacisnsfics

¢ Axyz Beyer Cuyz Duyr VRxyz A B G, Dare numernical imearization parameters assassed based an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency noe
mmedia, VI is e masimumn calibration range expressed in RMS voltage across the diode

s Corvl and Boundary Effect Parameters: Assessed in flal phamom using E-lleld (or Temperaturs Transles
Standard fo T < 800 MHz) and Inside waveguide wsing analytical feld distibutons based on powel
mesagirements for { = 800 MHz, The same selups are ugsed for assessment of o pacamealers apglied for
bowndiary compensation (alpha, deptl) of which typical uncerainty valies are given, These parimelers are
umed in DASYS software to improve probe accuracy close to the boundary, The sensitivity in TSL cormesponds
lo MOSRMy 7 = Convl® whereby the uncertainty correspords to that ghven for ConvF. A frequency dependent
CionvF is used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz io £ 100
MHz

»  Spherical isotropy (30 deviation o isolopy)in a feld of low gradients realized using a fal phantom
exposed by a patch anterma

= Sensor (ffset The sensor offset comesponds 1o the offset of virtual measurement centar from the prota lip
[on proba axis). Mo tolerance. requirerd

s Cornedctor Angle: The angle is assessed wsing the information gained by determining the MORMz (no
uncertainty requirad)

Cerbficate bo: EX3-3566 Febib Pags 2 i 14
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EX30W4 - GMN:AG6HE Fabeuany 27, 2015

Probe EX3DV4

SN:3568

Manufactured:  July 15, 2005
Calibrated; February 27, 2015

Calibrated for DASY/EASY Systems

{Mobe: non-compahble with DASYE systemt)
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EXIDV4- SME 356N February &7, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Basic Calibration Parameters

Sanaor X Sensor Y Sensor £ Linc (k=2)
Naiem {pvivim) T 054 051 0.43 +10.1 %
DGR (mi® 093 101.3 o
Modulation Calibration Parameters
Uin Communication System Name A B c i) VR Une
08 | dBJuV | dB iy =2}
0 ("] ¥ | oo 0o 10 oon | 190 | 5%
¥ | op o | 1754
2| o0 ] 1.0 190.4
10072~ | 1EEE 802 11b Wikl 24 GHz (D553, 1 X | z64 5.7 66 | TET | WAS5 | 7%
CAB Mtips]
. ¥ | 2@ Bag 187 1372
| 298 fifl A 186 U7 R
10015 IEEE 82 11 WIFi 2.4 GHzr (DH555- X 1070 bo.3 pLr ] ] 1 | &A%
AR OFDM, & Mips)
Yo 105 63,3 4 18
Fd 1053 ga.3 2.3 | 13T
10059- | IEEE B02.1 10 WiFi 2.4 GHz {0558, 2 % | 280 66 68 | 412 | 1466 | 205%
CAR Mbps)
¥ am LT 19 1571
...... . | 306 | 691 | BB 1452
10060 | IEEE 802,110 Wi 2.4 GHz D555, 65 | % | =00 TO.6 A | 283 | 1PRE | 05%
GAR Mbps)
¥ | mag [k 24 8 14432
| 411 i 21 1267
0081~ | IEEE802 110 WIFi 24 GHz D555, 11 | ¥ | 387 TR 103 | 360 | 1301 | 07 %
CAR Mhips]
As 5.4 TBE 233 143%
2| ami e | o2 [ !
TOT1- | JEEE 802 11g Wi 2.4 GHz X | 1B | £95 | 3225 | BEs | 1357 | £35%
Al (DSSSAFDM, § Mbps)
¥ | om0 | BaA FrE) 1265
2| w58 | @03 225 1322
0072- | IEEE 80210 WIFI 240 GHz ¥ | o33 | ead 727 | WBZ | 1284 | fAE% |
GAB | (DSSSI0FTM, 12 Mops) LS =) | do o
¥ | wex | mE [ 233 148.0
I Wiz | t80 23 1284
7% | IEEE 802110 WiFi 2.4 GHe ¥ w30 | & 24 | B84 | 1851 | B35 %
GAE (DRSSOFDM, 18 Mips]
Y | I0.B3 T0F 2.0 1444
e Z | 14 0.0 #3 [ELE
10074 | EEE 802 11g WiFi 2.4 GHz £ 1074 103 234 1030 | 1456 | L38%
CAR (DESEH0FDM, 29 Mips)
¥ | 1072 7i19 240 1397 |
2| 1n4e | 7oD 234 1438
0075 | TEEE 602 11g WiF| 2.4 Gz x| 1083 | 708 | 23g | WIT | 1414 | @B |
| CAB | (DESSMF0M, 36 Mbps)
¥ | 10.7e 710 | s 134.7
2| s | oz | 238 133
Cenificans Mol EX3-3568_Fabls e 4 0l 14
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EXADVA- SN:A568 Fabruary 27, 2015
10076- | [EEE 802,110 WiF| 2.4 GHz x| 1078 | 704 | 238 | 098 | 383 | #1%
cAn (DSSSOFCHA 48 Mbps)

¥ | te73 | 70 | 248 1301 |
Z | 44 | voo | a0 1362
WOAT- | IEEE BUL1T1g WiH 4.4 liHa X | T07E | 7104 | 240 | 100 | 7380 | HA

CAB___| (DSSSIOFDM, 5 Mogs)

.70 .o 246 1202
140 Tl 239 1348 1
40 Br.7 204 &0 1241 T %

10844 IEEE 802 1 Tn {HT Greendiald, 13.5
CAB Mbps, BFSK}

.24 GEY 1.2 1425
9.495 BA.2 204 126.2 |
1036 681 0.7 845 1265 | £30% |

0116- | [EEE BO2.11n (HT Greenfiald, 31 Mops,
LCAB | NE-OAM)

¥

¥

x

f

z

X

v | e | 684 2.7 1472

Z | 1047 B85 M4 1274
W1e | [EEE 802410 IHT Greanlield, 135 M=, | x | 7031 AR 210 | 815 | 488 | 0%
CAB Eidl-TMAM]

b 032 &a.0 1.3 1452

£ 347 RR.2 204 1264 |
0AT7- FEEE HI2.11n [HT Mixed, 13.5 Mbpa, ' i 7.7 03 RO7 1244 +30%
CAB BRSK]

i M2 Y 1 23 460

Z 983 GE.1 L7 1211
10798- | IEEE G2 170 AT Mized, B Mbps, 16- | x | {050 | G&A | 208 | B53 | 1277 | 834
CAR AR

¥ 10,90 69,5 2148 1988

Z 40,50 6H.6 2132 1281
10118- IEEE 802190 (HT Mizad. 135 Mbps. 64- | x G.BE a7.7 4 a13 1240 *30%
CAR CAM]

¥ 1033 iz §] 23 1461

Z 4,96 G2 ] 12507

X

10193 | JEEE 602,110 [HT reenbekd, .5 Mhps, ug5 | 686 | 200 | aod | 1460 | 0%
BPSK)

CAB
Y | oBs g#.7 21.2 1564
T BO.0 213 146.8
101 94- |EEE 8021 1n {HT Greanfisdl, 30 Mbpe, ¥ 0,95 A5 k] a.12 14%.4 130 %
CAB TE-CIAM]
¥ | wes 4.7 2 1357.8
2 .95 8.9 212 145.1
19a- IEEE 802411 (HT Greenfiakt, 65 Mbps, X 10.06 a7 240 A.21 1444 250%
_CAB | 64-C5AN)
Y 008 18] iy 1387
F 0.0 69.0 1.3 1462
[[EETE IEEE 802 1 7r (HT Mimad_ 6.5 Mops, x .00 BA.5 i) 810 143.5 127%
CAR BPSK)
Y a2 a7 2132 132
_— 2| wuo &84 2 1447
10197- | IEEE B02 19n (HT Mixed, 38 6bps, 10- | x | 008 a8 e | 813 | 1945 | :m0%
CAR AM) =
Y .08 i) 212 1385
- 7 0,95 6.8 212 4.6
10108 | IEEE BOZ. 110 (HT Missd, 66 Mips, 65| % | 10,40 Go.E 1o | 827 | WA | 1E0%
CaR TAM) .
Y 10,06 ER.0 254 156,06
z | 110 BE0 | 214 145.7
Cortificale No: EX3-3568_Febila Page §of 14
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EXI0N- SN:355 Fabrugry 27, 2015
18- IEEE B2 110 (HT Mised, 7.2 Mips, x 078 G 2.8 a0 | 7| £2T%
CAB BPSK)

¥ .68 6.5 211 b2

z .81 G0.8 212 1434
10220- | IEEEROZAIn (HT Mised 423 Mbps, 16~ | x | 98¢ | e85 | one | 413 | 1425 | 27%
CAR AN

¥ a8 Ga7 212 1376

Z 4,85 itik:] 212 a4 8
10221- |EEE 602 19m (HT Misad, F2.2 Mops, 84~ | o | 1011 G4 210 477 | 143 | t30%
CAH AN)

Yo 1008 6.4 214 136

Z| 013 | s3n | 214 146.4
10222- | [EEE 802,170 (H Mixad, 15 Mbps, X | 1024 | ga7 | 29 | 806 | 1996 | 0%
AR BPSK)

¥ | 1024 6B 212 1450

2| am BE.0 M7 1247
10223 | IEBE B2 (HT Mized, 80 Mbps, 16+ | & | 10005 A1 208 A48 | 1265 | &33%
AR (BN

Yo 1082 59,5 217 1464

£ | 1040 fR .5 4 1278
10224 IEEE B02 11 {HT Miged, 150 Mbps, 64- | x| 1029 ARG k] BOB | 1482 ) #0%
AR A

- Yoo o0 | e8| zid 145
- 2 | Dngs 681 | 200 1251
10316 | [EEE BOZ 110 WiFi 2.4 GHz D555, 1 X 2584 054 164 1.7 HER | V%
AME Mbpes, Gipe duly oycla)

¥ | 2o . 1.8 1423

< 2| 308 | mz [ o4 149.1
10316- |[EEE BOZ. 114 WiFi 2.4 GHz [ERP- ¥ | 100z £4.5 210 836 | 1995 | #80%
MAB COFDRE, & Mbps. Gips duty cwcle)

Y .83 1 2.3 135.2
| Z | 108 | 688 | M4 1420
10415- IEEE 802 1 1h Wik 2.8 GHz (D555, 1 % 246 %) 164 154 146 11 107 %
MAA Mibipes. S8pc duty cyde)
I ¥ | Hod i 18,2 1418 :
z | 2u0 .4 14,0 146 4
10416- | IEEE B0Z. 11g WFI 2.4 GHz [ERP- % | mo0 | &8 | w06 | 823 | 19RE | &0
AR DFLI, & Mips, 99pc duly cycle]
- Y | B84 £3.5 .2 135.4
Z | oms | A7 | P12 1408
104 18- IEEE &02.11g Wi 2.4 GHz [D535- X 9.79 8.3 R Bra | 1384 | 22T%
A CFDM, & Mbpa, P0ps duly cycld. Loy
preamble)
¥ | o 685 242 1353
o z2| ar | ee | 214 1304
f418- |EEE &02,119 Wik 2.4 GHz {DB55- e A6 A8 LR 819 | 400 | £27%
Ad OFDIN, 6 Mops, 9992 duly cycle, Shor
peaanibuie)
| ¥ BBz it i 213 1356
| N FRIETT B8.7 | z2 113
10423 [EEE B2 1 (HT Gresnfiaid, 72 Mbps, | o | 1044 aa.6 1.4 A.32 1435 #30%
A BPSK) :
¥l s iR Pl 1384
£ | 042 1R Pl 5.2
10423- | IEEE BOZ. 110 (HT Gsenfokd, 43,3 X wm | &sa H3 | 247 | 1441 | #A0%
AAL Mbipes, 1E-CWAN) —
i 6.0 215 135
£ | 1623 izl 215 1456
Comificate Mo EX3-3558_Febil5 Pragi Gof 14
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CRADVE— S 00N February 27. 2015
10424 | [EEE 802410 (HT Grewnliohl, 722 % | AT A 711 &40 | 1428 | L3a%
AR, Mbps, Bl-CAN) ;

Y 1012 Ba0 215 13748
=—— 2| 1018 | @1 | A5 1445
10425 IEEE 82110 (HT Greenfield, 15 Mops, X 2z | esn G 8§41 1233 | £230%
Ay BFSK)
Y Wy | Bhs .7 _1-"?-2

~ | 1wz | a4 #1.0 126.5
10420 | IEEE 802,770 (AT Greenlight, 90 MBps, | X | 1028 | 631 | 207 | 845 | 1246 | f30%
Ay 16-08M)

- ¥ | 174 | eas | 27 145.3 —

z | 3 | eas | 214 BT
10427 IEEE BOZ19n (HT Greentield. 150 Mbps. | % 1024 _'Eg,ﬂ w7 [FT] 125 1 +39%
) Ed-C1 Ak
¥ 1071 A0.4 1A M85
Z | w31 | 685 | 241 17 6

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliphed by the coverage factor k=2, which for a normal distribulion correspands to a coverage
prababilly of approximately 95%:.

* T uneertaintes of Norm ¥, Z do ik affeet the £ feld uncenainty nsds THL (e Pages B ad 8)

I" Mumesical lnesrizalion parameter, uncermEnty nok rouimd,

“Umeenainy b it Leng ihe mas. feviodnn frim nasr respenes apphing ractongular digibution and & expessed fot the squere of Ihe
] vl

Cartificate Mo EX3-3568_Febib Paga ! of 14
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Calibration Parameter Determinad in Head Tissue Simulating Media

1 [MHz) © Pu'ﬂ:':]:lth“;y' Em{”&lﬁfﬂ i ConvF X | ComF Y | ConvFZ | Alpha® | Tnﬁr_ﬁﬁ
15 523 0.7% 026 | 1026 | 1026 | 000 | 100 | $133%
00| 453 0.87 957 | 857 | G57 | 042 | 100 | £133%
450 | 435 0.87 882 | BP2 | sg2 | 047 | 23 | +133%
750 4149 0.69 848 | B48 | 848 | 031 | 101 | $120%
400 415 047 826 | B28 | B26 | 038 | DAT | £120%
as0 | a2 | qm | em | &m | em | ow | oss | s120%

¥ Friequenty validily zbove 300 Mz af £ 100 MHe erly spplia for [I85Y 6.2 eni bigher [see Page 2), elss { i aeebiicted 1o & 50 MHz The
uincerlznty @ the B35 of the ComE uncerainty ot calibration frequency and the uncerainty 21 ihe indieated Traguaney band. Freguency walidiy
Delow 300 Wiz in & 10, 2640, 50 and T} MU fr SrovF assessmenesat 3, 64, 128 150 and 230 MHz respeclively, Abive 5 GHE freqiency
ity can b emtanded 10t 110 MHz

" M Fequircies below 3 GH2. the valdily o lsse paramaners oand o con De tssd 1 + T0% if B compansstion formua = appledts
rneasured SAR vahies, A lisquencies sbowe 3 GMz, (he vobdty of tissue pammeters {z ond o} s mstricted o £ 5%, The ungeraieky & the BS5 of
il GonF uncadaiy o indiceted Baget Basus parameters,

o A Cepith ara detrminad dudng cabbratan, SPEAG wantrit ket e ramaning dmdatian due ta the boundary affect after compersatian s
alwiya 1ess than £ 1% o Irouincies below 3 GHz and belrs 4 2% fof freguencies babween 146 GiHz at any dstance e tan half Se poos b
cllameatir frir {he Bouncary

Cenificate Mo: EX3-3568_Febis Patye Bof 14
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B0 ShAGGR February 27, 2093

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Calibration Parameter Determined in Body Tissue Simulating Media

Relativa Ganductivity Depth™ | Umcl |
FiMHz)" | Permittivity " [$im) " ComvFX | ComvFY | ComFZ | Mipha® | (mm) fh=g}

150 15 0.80 1006 | 1008 | 1008 | 000 | 100 | +133% |
a00 582 0.32 11.07 1107 1107 0.08 1.00 +133 %
&5 56,7 i) B3 803 B.O3 00 | too | #133% |
750 555 (.96 8.33 833 833 | 033 | 089 | 2120%.
800 550 | i0s B.09 £.08 .08 030 [ 109 | +920%
2450 527 195 663 | B8 | 6as 080 | 050 | +920%

i Fresusniy yatiditg abaod 00 MHZ of = 100 MHz anly spplias for DAY w4 ad lighat {soe Pagie 2, ale 1 i nesticled bo 2 50 MHz Tha
wncerpnty ta the F55 af ha Com® uncertainty o calibrahon fequenay and the unceramty for 1he Fuicaned iraquancy bant. Frecuenty vakdiy
Blow 300 MHz i5 £ 10, 25 40, %0 and 70 MHz far Corré® mpseseenenis af 30, 68, 1200 150 and 230 WHe restsclively, Alove 5 GHE gquanny
wailchty can ba sxtenced to & 110 Mz

"l recuisiss beliw 3 Gz, e valoly of tssul paramelirs & prd o) can be retaed o = 10% 1 liquid compemsation foma i apaied o
measured SAR valies, M1 regoencies atove 3 Gz, lhe valiciy o basus paramebe (s a0 of & oslricied b £ 5%, The uncadainny i the RES of
tha ComF urcerdamty for mdicated tangel Beous paramilens,

% AlphalDogth ar delermined during calibration. SPESS warrants thal e raralning deasbon dus i the baurdary afiscs aftar camparaation (s
atways ess than 1% for requendes below 30HE and bslore + 2% Tor frequenciss hebween 3-6 8Hz a8 any desance kaiger than half the prabe lin
diameter from (e bourdary,

Coififcats Mo, EX3-3568_Febis Fage Sof 14
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EXa0vE- 5M:3068 Fabniary 27,2015

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

Fregusncy response [nafma]lzed'}
L?
ke
i
¢
-
T

i 1 i 11 1 i I 11 ] 1 1
i | ! 1
0 500 1000 1500 2000 2500 3000
 [MHz]

Uncertainty of Frequency Respanse of E-field: £ 5.3% (k=2)

Cardicate Mo: EX3-3568 Febis Page 10 of 14
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EX30V4- SM:356E February 27, 015

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM =1800 MHz R22
e ":. 'Iu:_ o4 oo, on ¥ :-,Irll-; b4 nlu " os

L]
= .

Ted x Tal X ¥

E ; -8y i : : : !
E Lll,l-i -:_—t 4' 4=4 LI ¢- - h!_ . i- F.?—-::—u: -.|u—l—'§l‘:l." !-'I Rl o = ;'_'_'!;_ ” : 1
05) Bassasa i o =4
W Ll | Lol I Ll 1 : 1 L | 1 = - | I | ] |
|Jj|_| -1 =0 l.JI 100 Iiﬂ
ReA [
| # |
|(ﬂ'ﬁ|-u zt[m'lﬂz mdﬁh-z ;-gmlmz
Uncertainty of Azial Isotropy Assessment: £ 0.5% (k=2)
Catificabe Mo: EX3-3568_Fab15 Page 11 of 14
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EX30W4- SN-3568 February 27, 2015

Dynamic Range f(SAReaq)
(TEM cell , feva™ 1900 MHz)

2

Input Swgnal [uv]

i il 1

102 102 101

L

SAR [mWicm3)]
-

ngt compansatoc! compensated

Uncertainty of Linearity Assessment; * 0.6% (k=2)

Gartificate Mo EX3-3668_Fab1 Page 12 of 14
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EXADN = Sh:3656/ Fetiuary 27, 2015
Conversion Factor Assessment
f =900 MHz, WGLS RS (H_convF) f= 2450 MHz WGELS R22 (H_conF)
]
41
[ e
1%
Y\ A
ET Y -‘|‘ "
) X
20 = H
5.,' im
e '“.
us:' fi
an- 14 ! { [ EE i ! .l + Eorvlid -I =
1] in b ) Fii) £l a (1] A 1 1% » - b1 pL n
i e i [
i 1} oLl LN il 1
#vivH R praiice TRt

Deviation from Isotropy in Liquid
Error (¢, 9), =900 MHz

Dwevigtian

-10 <08 06 -04 02 00 02 04 OB OB 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=)

Cartifirata Mn® FY3-A5RR Fah1R Pana 19 af 14
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EXA0YY- SN 3558

Report ID: P2788-EME-00007

Feebiany 27, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3568

Other Probe Parameters
Sansor Arrangament Triangular
Connector Angle (°) -110.5
Mechanical Surface Detection Mode anabled
‘Opfical Surface Detection Mode " dsatied
Probe Cverall Lengin A7 mm
‘Probe Body Diameter 10 mm
Tip Length 5 mim
Tip Diarmeter 2.5 mm
Probi Tip o Sansor X Calibration Poinl 1 im
Prabie Tio 1o Sensor ¥ Calibraton Point 1 mm
Frabe Tipto 53{:5{; fﬂallbraunn Fart Tmm
Recommended Measurement Distance from Surface 14mm

Carfificate ho; EXI-3560 Febi

Page 14.of 14

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16

Page 49 of 85



FCC ID: AZ489FT7073 / IC: 109U-89FT7073 Report ID: P2788-EME-00007

Calibration Laboratory of iy T T

Schmid & Partner Y {R:ﬂ-h% e :-H"H:I lulmh::::ﬂﬁ::rm
Engineering AG ) % g Benvizis svizzero di tarstura

Zoughausstrasse 43, BI04 Zurich, Switrardand % Swiss Colilienlion Serice

Acoredved by the Swes Astredileton Serace (5A5)
The Swiss Aceraditation Sarvics s sne of the signatonos to the EA
Mullitsbernl Agreement fos the recognilion of calibration certificstos

Accroditation o: SCS 0108

Byipeals o EXSIT 364 JUN1S|

A QA CALC23E,

LA™

A i

Cabralion dabe

This carlibration canfcate doidments e imteshiEty ta rationsl stancands, sk teellze e physcss anife of messuromens (51
The messurements and iha urcarainties wiil conlidence prodabiliy are ghen oo tha Teflowing papss ard are part & tha sadifizabe.

Al cabrabong Fave besn comfuched i he clasad iaboratory faciiy eenvirrredl bempardiore {32 + 330 gl Pumscy « 7%

Cafibrabon Equipment used (METE iibeal for cafbraton)

Priesry Gtandands iy i Db {Certifirate hia ) Setisthulad Calibeation
 Power insler E44158 GE41Fa3874 (ARl S (o, 217138 hsr- 18

Power sensar E44124 K48 4ienaT diApeib b 21742128 felar-18

Fafensrcs 3 4B Atorusisr R D-Mpr-15 (Mo, 21702125 Kdar- 16

Fisference B0 ¢l Atlarisalce | SN 5277 [204) OtApr14 (Ko 17-02132) héar 16

Raferepce 30 o8 Alienusior | SN 55170 (300 D1-AF-15 [Ha: 217-02133) fetar-16

Raterance Probg ESI0NE SN: 5073 300614 (No. ES3-3043. Dectd) 28615

D4 S B0 14-Jan-15 (M. DAES 561 o) Jori-18 ]
Eeconary Standards i Checi Diba finhouisa) | Bebuidued Gheck

RF genemiar HP BG4ED LS 2T Ao &% (i hause chack Aor-13] | I horse cheos: Ao
hemtwork Anatyzer P BFS3E | S37300585 18001 in house chodk Oci-14) | In house chook: Oct15

HName Eunction 5 |

Carlirrsad by Claundhs Lot \abaraiony TeoimEE ,; - .
Approved by : ;

Iisiag Juina 24, HINE

This malbralion cemficats shal not be reproducsd sxcept in full witoen witon aaproval of e norasary.

Cerifizede Mo: EX3-T384 Junif Faga 1of 18
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Calibration Laberatory of {w% § Schavizerischar Kalioriardionss
Schmid & Pariner % . Service suizee Fétalonnags
Engineering AG - = Servizio svizzars & taratiny
Zeughaussirasse 43, 5004 Zurich, Switrerland ‘5{["?‘:}}%‘ S Guins Callbraiin Burvica
il
Accrediing by tho Swiss Acorrdaation Servios [SAS) Accreditation Mot SC5 0108
The Bwigs Accroditation Service is one of the signatories to the EA
Multlinddral Agresment for e recogrition of cobration carbifcatas
Glossary:
75l tisaie simutating lquid
MORMs,y,2 senailivily m free apace
ConwF sensiivity in TSL / NORN w2
Do dicde compression poim
CF crest factor {1/duly_cyels) of the BF signal
ABCD madulation dependent linearization parameters
Polarization o festaion arownd proba axis
Polarization & A retation sround an axiz that is in the plane normal s probe axis (sl measuremeant center),
Le, & = 0= narmal 1o probe axis
Connectar Angle Information used in DASY system to align probe sensor X 1o le robot coordinate system

Callbration Is Performed According te the Following Standards:

8) |EEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatisl-Averaged Specic
Abaorption Rate (BAR)] In the Human Head from Wireless Communications Devices: Measurement
Tochnigues”, June 2013

b) IEC 62208-1, “Procedure o measwre the Spacific Absorplion Rate (SAR) for hand-held devices usad in choss
proximily b fhe ear [frequency range of 300 MHz o 3 GHz)", February 2005

lulathuds Applied and Interpretation of Parameters:
NCHRA Y, 2; Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cail; f > 1800 MHz: R22 wavequide).
MORM:.y. 2 are only intermediate values, Le., the uncarainties of MORMy, v 7 does not affect the B ek
uncartainty insida TSL {see below ComF)

. JI"UDHWFJH.F,E =NORMy .z * frequency_response {see Fraquency Response Charth. This lnearization i
impisrmianiad in DASY software versions later than 4.2, The uncertainty of the frequency response 15 inciuded
ifi the slaled Uncaramty of ConvE

»  DCPsy.z: DCP are numerical Enearization parsmeters assessed based on tha dats of power sweep with Gw
signal (na uncartainty required}, DCP does nol depend on frequency nor media,

= PAR:PAR Is the Peak fo Average Ratio that is not callbeated but determired based on the signal
characterstics

o Auyr Brya Copr Deyz VR pn A, B, €, 0 are numesical Ineanzation parameters assessed based on
the data of power sweep for specific modulalion signal, The paramaters do not depend on freguency nor
media. VR is the mazimum calibration range sxpressed in BMS vollsge acoss the diode,

*  ConvF and Boundary Effect Paramaiers, Assessed in [al phantom using E-Geld {or Temparature Transter
Standsed for T2 800 MHz) and inside waveguide using analylical field dsiroutions besed on power
migasUramanits fior f = 800 MHz. The same selups are used lor assessment of 1he parameters applied for
boundary compansation (alpha, depth) of which typica! uncestainty values are given, These paramsters ar
used in DASY4 softwars to improve probe accuracy closs to the boundary. The senaivly in TEL corrasponds
o NORM: 2 * ConvF whesreDy the uncertainly cormesponds to that given for Conv. A fraquency depandent
hcl?lqw iz uged In DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to 2 100

z

v Sphencal isofropy {30 deviation from iscirepy): in a field of bow gradients realized using a fal phantam
exposed by a patch antenna.,

» Sensor Offzef: The sengor ofiset comesponds 1o the offset of virtual messuremeant center from the probe tp
(e probe axis). No walerance required

+ Conneclor Angle: The angle s assessed using the information ganed by determining the MOy (na
unceriziny required),

Corlificabe No: EXS-7384_Junt Pege 2 af 18

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 51 of 85



FCC ID: AZ489FT7073 / IC: 109U-89FT7073 Report ID: P2788-EME-00007

ERIOVG - ENTI64 JureE 25, 2015

Probe EX3DV4

SN:7364

Manufactured:  February 5, 2015
Calibrated: June 23, 2015

Calibrated for DASY/EASY Systems

i Mate: non-compatibie with DASYZ system!)
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Jure 23, #5.

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Basic Calibration Parameters
Bansor X Sensor ¥ Bansar £ Unc (k=2
Morm (uvIm)" (48 046 .55 10,1 %
DCP {mV)~ o7 i 98.3 973
Modulation Calibration Parameters
i Communication Name Y B e D VR Une"
dB BV de my (k=2
i o x ag 0.0 ] 0.00 11658 | 235%
¥ s 0Lk .0 1105
z 0o 0.0 1.0 1244
Eﬁgt LIMTEFI0 {WCDMA) X a4 a2 185 | 291 [ 1226 | 5%
¥.| 34 ] 6.4 1178
i Z | 34 673 18.5 1553
| 0092 IEEE 802416 WiFi 2.4 GHr (D385, 1 x 286 63.1 18.4 187 1224 1.5 %
| Cag Mbpa]
i ¥ | 239 638 15.8 1173
FEE G0 1B.& 13540
0015 I[EEE 802 11 WiFi 2.4 GHz (DS55- % T 68.7 723 D46 1954 2.7 %
_CA3 OFOM, & Mbins)
i ¥ | 1030 iR 216 1073
N Z | ioss B8.3 2.5 1262
10050- | |EEE 802 t16WiF 2.4 OHe (D555, 4 % | 3m B0 19.0 F1Z | 1205 | =05%
CAS | Mbps)
¥y | #Eg f5 .1 15.6 1160
2| zsm3 662 | 184 1333 |
0D IEEE 802 11k Wik 2.4 GHz (DBSS. 55 | X 374 77,3 228 283 1488 0.5 %
CAS Mbpe]
¥ | z7s 70.3 19,2 TarT
. z | 340 75,1 218 T80
10061- | [EEE A02.11bWiFi 2 4 Grz (D558, 11 x| o83 T34 214 360 | 1458 | .7
cAR Mbps)
¥ | 546 86,2 185 1397 |
— 2| Bb8 74,0 717 s |
10062- | IEEE AOZ 11a/ Wi 6 GHz (UFOM, 6 | 1047 RE.S 1% | BB | 1168 | =25%
CAH Wibips]
¥ | am BT 20E 107 4
_ Z | 1038 8.3 7240 1325
HGEE- IEEE B02.11ah Wi 5 GHz {DFEM. e X ;o1 G4 1.4 8E3 11683 25 %
CAB Mbps]
¥ | B.4s BT.F 208 08 8
z 1024 /a2 X0 1317
10d64- | [EEE BOZ 11am Wl 5 Grz (OFDM, 12 | % | 1046 BET ] B0 | 1174 | =27 %
CAR kb
i 1034 BE.2 213 L1107
— Z | 1068 BRE 2.5 EEE]
T0065- | IEEE BOZ.11am Wikl § GHz (OFOM, 18 | % | 1010 64 MT | 800 | 158 | e |
CAR FAbipes]
b 1000t BE.O 212 0.8
z 10.28 B5.2 222 1286
100BG- | IEEE BOZ.11am Wl 5 GHz (OFDM, 24 | % | 1052 6a7 721 | 958 | 1182 | ©=25% |
CAS Mbpes)
v | 1020 68,1 215 1060
Z j RS 894 228 1254
Certificate No: EX3-7564_ Junis Page 4 of 14
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EXADVE- SH T304 w23, 2019
10067- | IEEE BOZ.11am WIFIG GHZ (OFDML38 | % | 1083 | &1 axg | W2 | 1118 | a0
| SAE
Y 10.70 B8 _g,g._?,- 1055
21 1im 00 245 1255
Eﬂfgﬂ- IEEE FUEJ lam Wik S Gz (OFDM. 48 | x | 1064 £3.0 225 | 1024 | 10B5 | #33%
o O 232 14563
Z | 1way | ess 218 1217
écfém- IEEE fn2.1 Tam WiF1S BHz (OFDM B4 | % | 1088 537 232 | 1056 | 1086 | £35%
¥ | 1188 | ma 736 1461
—— Z ! maa | T 238 1220
1007%- | IEEE BOZA1g WiFi 2.4 GHz x| 1046 a7 224 .83 1106 | £25%
CAG ({DSSS/0FDM, 9 Mops)
¥ LI 832 215 1058
’ e 2| 107 636 23,1 1242
10072- | IEEE BDZ.A 1g WiFi 2.4 Gz % | 1001 fa4 227 | ©U62 | 1087 | #30%
CAR (DSSS0F0M, 12 Moge)
¥ | 1038 607 | 724 1441
Z | w18 | mmi | 227 11584
10073 | [EEE BOZ.11g WiFi 2.4 GHa % | 10.78 To4 | 23g | So4 | 1497 | SB0% |
CAB {DSESIDFOM, 16 Mipa)
¥ | 127 | g ] 130 1
2| Wit | 833 234 1158
10074- | IEEE 80211 WiFI 2.4 Gz % | 1ba2 T ETH 1030 | 1440 | +33% |
CAR (DSSSIOFON, 24 Mbos)
¥ | a0 | ee2 | =g 13386
Z | w2 | sas | 234 g
10075 | IEEE 021l WiFi 24 Ghs X | 10 713 | 248 | 1077 | 185 | 33 %
CAB (DEEEOFDM, 36 Mbps)
¥ | a4 gag | s 194
o Z | wai .7 238 1080
100me- |EEE BO2.1 T WiFi 2.4 GHe K 1054 711 240 1084 | 1348 | £33
AR {DSESOFDM, 48 Mops)
¥ | 10 Ha0 | 233 1255
— = 2| w2 | sy | 2ad 1063
10077- | IEEE BOZ.11g WiFi 2.4 Gz X | 10 T4 pam | 1100 | 1332 | 5%
CAR (DSESHOFDM, 54 Mbps)
¥ | 1023 69,1 234 1247
2 11.08 T2.3 258 148.3
:}uﬁnﬂw- UMTS-FOD (H3DRA| % | asa B 4 183 | 386 | 1234 | 7%
Y| 447 5.1 174 1264
Z 482 67,2 188 44T
E!&% UKTS-FOD (HSUPA, Subtest 2| ¥ 468 66,5 184 4R 1301 0.7 %
¥ d& 50 a85.3 175 1267
z| ams a70 a7 1454
10100 | LTEFDD (SC-FOMA, 100% B3, 20 X | B&3 678 187 | 567 | 1361 | 1A%
Al Bz, CFEK .
¥ 6.37 664 12E 1T
2| a4 61 188 1675
0f0i- | CTE-FDD (SC-FDAMA, T00% RE, 20 ¥ | 788 7.9 2 | BAZ | 146 | 7%
AR WHz, 16-0AM)
¥ 150 B0 194 a3
| Z T24 BE.6 125 1162
10402 LTE-FDD {SC-FOMA, 100% KB, 20 o BAO GRA 4 B.60 1485 1.7 %
AR MHz, B4-CAM)
Y T.78 67.2 136 148
7 T.54 fifi 9 187 117 4
Curbiicate Mo: EX3-7364_Junl1s Fage 3ot 18
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1008 | LTEFOD (SC-FOMA 100% B8, 10 ; |
G e o [ ] X B.4a1 BT.0 19,5 5.60 1330 1.2 %

¥ B34 i 16,8 1284
T : z B0 657 Ba WEZ
cac ;EEITE&MTDW-. T B8, 10 X 7.0 ET.6 200 fuld 14140 217 W
¥ 7.23 5.7 195 1355
Hin e Fbl:l- T & .58 6.3 194 111.0
o] 4 .1 RB, 5 hiHy,
e AL i [ x 6.05 B6.5 19.2 505 | 1281 | s14A%
¥ 5,89 5.5 185 124.3
2z B.26 &4 18,8 1455
m% #TE-FDEHSG-FM. 100% RE, 5 MHz, | X Tz 674 200 B4 | 1365 | £14%
¥ .04 G8.5 182 1308
0112 | LIEFOO (SCFOA, § L) b 9 121 L
. ] i
e o m-ém onY BB, 10 x 764 678 20z 60 | 424 | 20w
¥ 748 669 195 1387
B F T2 BE5 9.6 LRAE:]
é&gi‘f LTEFDD (SCFDMA 100% RE SRz, | % | 72z 675 | 201 | 6Bz | 1377 | HT %
L3 .15 I';|_§.E 184 1.3-1.4_._
- e —— z 6.3 Gh.2 124 oea |
i . ] 5 E
fan N BPSK] o BB.5 Zi0 a8.10 1242 $25%
Y| 1004 G7.4 208 7
— - z | 1o BE5 7 1227
-k ’%IFEG;I:E n {HT Greonfistd. 81 Mbps, | x | w080 8.1 HE 846 | 1288 | =75%
¥ | e 8,5 2.0 1209
116~ | IEEE B02,11n (FT Greanfieid R uck
An n , 135 Mbps. ®
IS e i pe | x| w029 BT 2,1 B15 | 1250 | =5
¥ ow0a3 | e 206 1162
_— - Z | wsa [ohe 27 1424
EABT EE&: m&l:I.E.Hn HT Wized, 15,5 Mbps, % | 1027 B8 291 BT 12658 | 255
' ¥ | 1ooa &40 205 1180
z | s &4 218 FEET]
10918- IEEE B2 11m (HT hxed, 81 Mbps. 16- x 10,81 a2 21.7 AA0 128 5 3 5 5
CAE Ak
b 1070 88 21.1 121.2
— I z | 12 o 223 1463
- n 135
ik Live i wes¥, 135 Mbps, B4 | ¥ | 10,27 6.6 1.1 B3 | 12501 | 25w®
¥ | 1000 OO 208 1181

= Z | 1087 BO.6 21,7 1428
18140- LTE-FDD {S5-FOMA, 100% RB, 15 ] 783 fH.3 704 345 1477 | 2.0 %
CAB MHz, 16-QAM]

¥ | T3 674 196 1428

Z | Fa2 BE.8 126 166
10147- | LIE-FLCD [SC-FOMPA, 100% RB, 15 ¥ B4 BH.Z 0,5 Gh3 | 1401 | ti7 %
CAR Mz, Ba-CAM)

¥ 7.84 G7.4 156 143.2

R Z | 758 BA.9 19.7 MiE

42 LTE-FOO {SC-FOMA, 100% BB, A MHz, | % 583 BE.2 199 73 1257 +12%
cAC LPSH)

vy | m63 A5.2 18.4 1212

2z 6.04 B7.00 186 EFEE)

Ceftdficabe Mo EX3-T364_Junis Fapge 8 of 16
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10143- | LTE-FOD (SC-FOMA, 100% RE, 3 MHz, | X
CAC 15-GAM) B.82 673 199 B35 [ 1314 | s1d%
¥ B.65 6.3 18.1 126.5
— eoD T z 7.04 681 0.4 148.1
- ObA, 100% RE, 3 MHz, T
e X A5 E75 20.1 665 | 1328 | #14%
¥ | 696 [T 10.4 1272
L F 736 3.4 0.7 1481
2 { bA, 100% RE, 1.4 X ; !
it ik e 5.54 5.9 18.0 576 | 1205 | H2m
¥ 5.42 Fif5. 1 16,3 116.1
P z 676 BE.D 19.8 135.7
(SC-FOMA, 100% RE. 1.4 X 6.43 &7, 641 ]
frdey ; 3 194 240 | t14%
¥ | 628 B6.2 19.1 119.2
10147- | LTE-FOD (SC-FOMA, 100% RB R B L
- - " s 14 X | BT4 672 .
e HHE, EA-u 674 0.1 1243 | H1.7%
¥ | 655 6.4 18,4 1183
- — - 3 Ga7 683 0.7 140,2
10140 -FDO [SC-FOMA, 50% RE, 20 MMz, | x | 7. 3
CLB 16-0AM) 35 674 10.9 642 | 1382 | H4%
¥ | 747 6.5 14,2 1333
0160- | LTE-FOD (SC-FOMA, 50% 2 o8 | 063 | 194 et
- . 50% RE, 30 MHz, | % 761 BT.7 0.1 860 | 1405 1.4
CAB Bl Chiy i} ks
¥ 7.45 Fi.9 19.5 136.0
0152 | LTE-FOD (SC-FOMA, 50% Rl P 1E2 | the | 195 24
. A, 50% RE, 10 MHz, X 6,03 BEA | 6.75 127.0 1
Fisk B 8.2 4%
¥ 5.85 85.3 18.4 1223
s e e Z| 624 673 19.8 14562
. - -FOMA, 50%% RB, 10 MHz, | x 7.06 672 i 643 1341 4
AF 16-0AM) 19.8 1.4 %
¥ | &8 6.4 182 1287
T0156. | LTE-FDD (5C- BT Euay Emr 08
- FDKA, 50°% RE, 5 MHz, X 576 66.0 14, 578 1233 il
AL il a1 21,2 %
¥ 563 85,1 183 118.7
i _—— z §.97 670 197 139.3
: -FOD {SC-FOMA, 50% RE, 5 MHE, X .80 7.2 19 a8 1287
gk y 9.9 1.4 %
i 6.62 6.3 19.2 123.2
- T Fi 6,93 BiEL 0 204 1ad .9
- ! DA, 50% RB, 10 MHz, | x 7.30 674 ] .62 134.5 1
e s 0.0 4%
¥ 712 .5 19.3 1290
_ . Z| &M 663 19,5 107 5
10158- | LTE-FOD (SC-FDOMA, 50% RS, 5 MHz, x| &m 67.4 656 | 1283 1
Lias 64-0AM] n.0 1.4 %
¥ | 668 .3 10,2 123.1
T 2 7.12 [ 20.5 1458
LTE-FOD [SC-FDMA, 50% RE, 15 MHz, | X | &54 67.1 ] 5RZ | 1328 4
AR e 18.6 4%
¥ £.20 659 18.7 1266
- z &71 679 0.0 1453
161 LTE-FDD {SC-FOMA, 50% RBE, 15 MHz, | X 741 67.6 . 643 | 1307 1,
b " r 200 1,7 %
i T3 GG 19.5 1332
Z G437 6.2 193 1100
Certificate Mo: EX3-T364_Jun1s Page 7 of 18
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10762- | LTE-FDD |SC-FO ¢ RE.
o ﬁdmr{ WA, G006 REL 15MHZ. | X | 766 A7.0 mz | BEF | V&TE | 27 %
¥ | FdB &7.0 1545 1346
Z | 118 B4 195 X
10MBE- LTE-FED{SC-FOMA, 50% RE, 1.4 MHE. | x 496 855 188 5,46 1184 | =084
CAL PSR j
Y | 478 45 178 1102
Z E.13 [ 8.3 1504 |
10767- LTE-FDOO {B0-FOMAA, 50% RB, 1.4 MH .
bl i f WHz, | x | &az B 196 | @21 | 1974 | 212% |
¥y | 580 &7 188 i E
F &0y G708 ani [
10168 | LTE-FDOND (SO-FINAR, 50% RB, 1.4 ; , v T
10T i 50% A 1T4MHZ | X | e28 87,1 200 &7 1172 | niA%
¥ & 05 6.0 19.2 171.0
e e z .40 a7.9 206 1520
1 L (SC-FOMA, 1 RE, 20 MHZ. 4 1 W
o PR x ] 65,8 19,1 74 0oE | $12%
T a8z 661 15.0 1453
z LT 6A.5 15,6 132
10170~ | LTE-FDO (SC-FDAS, 1 RE, 20 MHz, ¥ 636 Bi.3 9.7 652 | 1074 | #14%
| CAR 16-ChvM]
i 5.80 B7.0 e 2T
Z 561 G7.4 204 1213
10171- LTE-FOD (SC-FOMA. 1 RE, 20 MHz, ® 5.4 BB 127 (] 1073 | Ha%
AAB L L
W 6.59 671 | 158 144 6
= 2 £ G .6 4 1215
10175 LTE-FOD (SC-FOMA. 1 RE, 10 MHE, ¥ | 4m a5 5. 57 | 1077 | #12%
CAG QPEK)
W 431 i M) ia 8 it B
. Z 4,51 BB 184 122.2
10476 LTEFOD (SU-FDMA, 1 BB, 10 MH:, x| & BE.1 HIE 652 | 1498 | +14 %
GAC 18-
¥ 5,57 &5, 167 1429
7 | EE§ 67 B FiEs 1217
10177 | LTEFOD (SC-FOMA. 1 B, 5 MHz, ¥ | sn08 BT 197 Byd | 1500 | H1LET
CAE aAPEk) . :
yo| 4s1 B0 188 1448
7| 443 [ 18.5 12z.8
10178 | LTE-FDO (SC-FOMA, 1 B8, 5 MHz, 16 | x| 5ED 6832 m7 662 | 1983 | Ha%
CAL C1AR)
¥ | &BG a0 1828 WZE
| sg3 B 5 0.4 1277
10778 | LTE-FL0 [(SG-FOMS, 1 RSB, 10 MHE, % | ®a0 B3 0.7 660 | 1493 | 1.0 %
CAL B4-0AM)
¥ 552 &7 7 10.9 144.8
Z | 551 67 5 20.4 1214
101BG- | LTESDOD (SC-FOMA 1 RB, SMHZ 82 | X | 580 B4 m7 660 | T4B6 | 14T
CAC QM)
¥ | 560 671 ja.8 144 .4
m Z | 6B3 G675 204 1218
10181~ - | LTEFDO (SC-FOMA, 1 RE, 16 MHz, ® | n0d 670 8.7 572 | 1484 | x2S
CAB CIFSH)
¥ | 484 [ 14,1 1456
Z | 492 fifi 4 185 1221
10182- | LTE-FOO (S0-FOMA, 1 RE, 16 Mz, b 570 BH.2 07 662 | AR | FAE
A 16-C1 ’ i
¥ | 557 B5.9 197 {r¥]
{2 A3 67,5 208 1210
Coriifioain Mo; EX37364_hn15 Page & ol 18
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10183 [ LTE-FDD (SC-FDMA, 1 RB, 15 MHZ * | 581 8.4 20, 650 | 14B4 | #14%
AAS B4-CHAN) 4

¥ S.62 §7.2 1499 1443
Z 562 6875 20,4 1211
10184- LTE-FOD (SC-FOMA, 1 RB, 3 MHz, X 508 &7.1 19,8 873 8.2 | w2
CAC QPEK)
ki 4.91 660 16.8 144.9
Z 4,14 66.5 185 1220
10185~ | LTE-FDD (SC-FDMA. 1 RB, 3 MHz, 16- | X | 577 68,1 20,6 651 | 1484 | 1.4 %
CAG CIAM] '
¥ 5,57 G6.5 19.E 1425
z 5.62 B7.5 204 121.5
10186- | LTE-FDD (SC-FOMA, 1 RE, 3 MHz, 64- | X 5.81 fifL4 B 6.50 | 1480 | 217%
AAC QAM)
ki 5.63 7.3 199 144.7
- 2 | sa0 75 | 203 121.0
éﬂxg?- LTE-FOD (SC-FDMA, 1 RB. 1.4 MHz, X .07 671 19.8 573 | 1493 | BE%
]
Y 4,94 B5.2 19.0 145.6
10188- | LTE-FD T O e
-FOD(ZC-FDMA, 1 RB, 1.4 MHz, x 5,79 682 0.7 B52 | 14B1 | ©1T7%
CAL 16=-0AM)
¥ 5.57 5.8 18.7 1425
4 5.61 &7 4 204 121.2
10138- LTE-FDD {SC-FOMA, 1 RB, 1.4 MHz, W BB3 635 ' .50 1481 +1.4
AAC B4-QAM) €8 %
¥ w60 B7.1 1688 144.5
s 8 4 676 20.4 1215
10183- IEEE 802.11n {HT Greenfietd, 6.5 Mbps, % 954 T ! &.09 1125 g
oy B 20.6 2%
L G653 67.5 20.3 109.6
L 10,04 68.9 214 1324
10194- IEEE 802 11n {(HT Greenfiedd, 39 Mbps, % OTE 68,0 0.9 g12 116.1 172 %
CAB AE-CAM) '
' 67 BT.5 204 1108
Z | 1006 BE.9 1.5 138
10H95- IEEE 802.11n (HT GreenBeld. 65 Mbps, " 9.93 BA.3 21.0 8. 1171 2 5%
CAB 3-ChAM
b 981 6.7 20.5 1123
- Z | 104m £08.1 1.5 134.2
101 98- IEEE 8021 1n (HT Mixed, £.5 Mbps, X B.73 &E.0 a8 810 116.3 £ 50
Cag BPSK)
¥ 8,62 BT.5 20.3 111.7
2 | 1o EB.0 1.4 1326
101497- IEEE B02.11n (HT Mz, 38 Mbps, 16- ® a.77 BA.0 Ma B3 11E6.4 =L
CAB QAN
¥ .75 6.7 0.5 191.4
2 | 110 9.0 1.5 1329
10 8- IEEE B0Z2.11n (HT Mixed, 65 Mbps, 64- * 9.9 B.27 117.4 F
b bpe il 602 21.0 5%
Y 9,88 67.6 206 112.8
£ 1020 B3 21.7 135.1
10218 IEEE B02,11n (HT Mixed, 7.2 Mbps, X .62 679 0.8 803 1185 | 22
CAB BPSK)
b 9.53 674 2n3 111.0
Z 094 BADQ 21.4 1329
10E0- IEEE B02.11n (HT Mixed, 43.3 Mbps, 16- | x a8 a4a.1 209 [RE] 172 2.7 %
CaB AN
¥ .70 676 20,4 111.6
s 1010 9.0 21.5 134.0
Cerificate No: EX3-7384_Jun15 Paga 9 of 14
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10221- IEEE 802.11n i E
s M) [HT Mixed, ¥2.2 Mbps. G4 x a9.497 682 21.0 B.27 118.3 +2 5%
Y 9.88 &7.8 206 1127
Fd 10,23 [ 2.7 1354
10Z2z- | IEEE 802.71n (HT Mixed, 15 Mbgps, x| 1014 684 20.9 BO6 | 1228 | +26%
CAE BIPSK)
il 10,02 878 20.5 1169
TR CEETE . i 10,48 624 2.8 40,6
A1n (HT Mixed, 90 , 18- o |
. D i [T ® [ 1072 68.0 21.4 g48 | 1262 | 25%
v o[ 1054 BE.3 208 1183
i e L 11.04 68.9 221 143.9
- 1 2410 {HT Mixad, 150 Mbps, 64- ’ 7
s ke 1 P ¥ 10,13 a8.4 208 £.08 1234 2.5 %
¥ | 10 BE.0 205 1157
z 1044 A0.3 215 14003
1:1:-1&2525- UMTS-FOD [H5PA+) X 713 675 19.6 587 1438 | #14a%
¥ 7.06 BE.7 190 138.4
z 6.78 6.2 150 1125
10E74- | UMTS-FOO [(HSUPA, Sublest5, 36PF | x | soa Fifi. 0 196 | 487 | 1368 | #12%
Reld. 10)
L 5.80 6.1 18.1 131.5
L £ 5,76 65,1 18.5 1081
102T5- LMTS-FDO {HSUPA, Sublest 5. 3GPP X 4.32 657 180 4.98 119.3 #0.8 %
CAB Rald 4)
¥ 416G 4.5 17.1 1127
Z 4 57 [ %] 16.7 1562
10za7- LTE-FDD (SC-FDMA, 50% RE. 20 MHz, | x | #&.20 6.6 19.2 5.81 1268 | 214 %
AuA, QPSK)
b 612 &3.6 16.5 120.7
z .52 7.5 19.8 1429
10258- LTE-FDD (SC-FDMA, 50% RE, 3 MHZ, X 562 661 19.1 B.r2 120.8 1.2 %
AAE QPSK)
¥ 5,44 &40 1B.3 115.1
Z 5.80 B5.9 196 136.0
10Z35- LTE-FDD [SC-FDMA, 50% RE, 3 MHz, X £.55 a7.1 19.8 6.39 1254 1.4 %
AAR G-CaAR)
¥ 6.35 5.1 18.0 1192
- Z | a2 63.2 20.5 1405
10300- LTE-FDD {SC-FOMA, 5% RB, 3 MHz, X 673 67,1 20,0 6.60 1251 1.4 %
AAR Ba-CAN )
Y 653 6A.3 19.2 118.8
z & 00 6a.2 20.8 1409
10311- LTE-FOD {SC-FOMA, 100% RB, 15 x® 604 67.4 18.7 & 06 1353 | 914%
BAA WMHz, QPSH)
¥ 675 B4 19.0 129.1
z 6.55 66,2 19,2 106.3
10315- IEEE 80211k WiFi 2.4 GHz (D555, 1 ® 271 67.3 17.7 171 1204 | 0.5 %
AT Mbps, 36pc duly cyde)
b 236 64.0 15.7 1148
_ Z 2497 68.9 18,7 1335
10316- IEEE 802.11g WiFi 2.4 GHz [ERP- A 9.89 66.1 1.1 835 1162 | &25%
AR DFOM, & Mibps, B8pc duly cyda)
W 9,75 G675 2.5 125.9
- Z | 1045 | &0 | 26 1314
10317- IEEE 802 11a WiFi 5 GHz (DFDM, & % 9.89 BE.1 1.1 838 116.7 +35 %
AAE Mbps, 96pc duly cyele)
Y 976 676 HE 11000
2| 1018 6.0 1.7 1323
Caortificate Mo: EX3-T364_Jun1s P 10 of 18
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ExaDvd— SH: 7364 June 23, 2115
1047%- | IEEE 802110 WiFi 2.4 GGH
i I bt Be U wi}EHf- (PEE51 ¥ | 258 fifi & 74 | 154 | 1ZRE | H5%
1 236 fid. 2 16:8 1172
Z 279 ae.0 48:2 1351
10416~ | IEEE 802.11g WiFi 2.4 GHz [ERF- ¥ | o481 BE.1 10 | Bo3 | 1178 | 22z5
A, DFDM, & Mitgs, BOpe duly cycle)
¥ 372 676 0.5 THRLB
£ 117 68,0 218 1328
10417 IEEE BikZ.17a'h WIFI5 GHz [OFDM, & I 0,82 BEA 0.0 B2 7.7 327 %
A, Mbps. Spc duty cvcle)
¥ | qw 1.7 205 115
i e - & 1011 &80 21.6 1336
1 _11g WiFI 2.4 GHz [DEEE ¥ | nes 5 ] .
ik EEDM, £ Mhs, B s toi = 208 | B | {168 | 222%
preambidal
[ Q50 E7S 204 103
7| a8s w0 214 1314
10448 IEEE 80215 WiFi 2.4 GHz {DESS- I 4.7k 8.1 0.0 £.14 73 | 2%
AR, ST, & Mips, $8po duty cyde, Short
prearmingde)
ks S.7rp 676 205 1111
_= Z 10.04 BA.2 215 1384
10422 IEEE BO2:41n {HT Greonfiaid 7.2 Mk ]
i s i i3 X 10.02 534 2141 B3z 148A Frlon 4
i 950 B7.7 2008 1126
| & 10.29 6H.2 217 A1ILE
104573 IEEE BOZ.11n {HT Greenfela, 43.3 K| 1014 68,5 13 247 | 1200 | 1Z5%
Bl Mbagis, 1 B-CiA)
L8 1008 BE.[ 0.8 fixh
. Z | w4z | ma3 216 1T
10424- IEEE BOZ.11n {HT Greenfisld, 72,2 ¥ | 1608 AE.& 21z AT 1188 | 25%
AAA Mg, Gd-ChAR) )
b 456 67,8 i i 1126
Z | 133 AR.7 A 1987
104 IEEE BOZ.11n HT Graenfield, 15 Mbps. 1
P S8 bp ¥ | 1062 a6.9 1A ] 1261 | =27 %
Y 1042 6.2 | 208 ner
T— = Z ] wer | 88 | 220 1422
10428 |EEE 110 HT Grie
iy A { nfield, 30 Mbpz, | X | 1056 &0 215 BA% | 1265 | &7 %
is 1043 B68.2. 208 1182
¥ | 1085 60| 220 1425
10427 | |EEE 80217 (HT Groonfield, 50 Mbps, | '3 | 1085 | &30 214 | B41 | 1288 | BT%
| ARA Bl A5
¥ 1040 [ 208 116.2
| z 1057 A 220 1427
mﬂ- W-COMM (BS Test Mooel 1, B40FCH; | 2 | ©od | &r7 211 BED | 1053 | 57 %
; ¥ | oAk 83.3 2.7 14348
I 2] war BAE | i@ 6.7

Report ID: P2788-EME-00007

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the cov: factor k=2, which far a normal distribution corresponds to a coverage
prabability of approximately 95%.

;Thn uncergingss of Norms, ¥ 2 do rot allect the E*fiefd uncertainty insida TEL (soe Pages 12 8 13)

F bemiprical lnesrization perameser wncerainty no recquired,

’_L:ﬂrllmm?li witermenad uging M M ded2bon from Eneer respoes applying reckangiler disibudian and i expeessed for the square of me
Evale

Cortficate Moo EX3-T364_Juni5 Piares 11 of 108
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EX3N4- SN:7a6d June 23, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Calibration Parameter Determined in Head Tissue Simulating Media

I {MHz}© ﬁﬁmj' | E“{'E.-":?f"” ComvEX | ComvEY | ConvFZ | Alpha® m" '{':Ep_
150 523 0.76 1295 | 1285 | 1205 | ooo | 1o0 | 133
S 45.3 ! 0a7 11.85 11.85 11.85 G 10 1.40 + 133 %
450 435 0.87 1072 | qere | w2 | g6 | 190 | +130%
750 419 .89 1001 1001 piiany 0.20 106 + 1_2.._0 W
900 41.5 087 .25 l 03% 8] 0,24 1.23 + 120 %
1810 40.0 1.40 7.53 793 7.93 0F | DA0 | £120%
1900 40.0 1.40 7.83 793 .93 035 | 080 | £120%
2450 32 | 180 7.18 1.18 7.18 027 | Dos ' £12.0%
2600 0.0 | 06 5os | 693 | ses | o34 | pea | z120% |
5200 36.0 486 5.2 522 5.22 035 | 180 | #1341 %
5300 359 476 | 500 5.00 B.00 035 | 180 | =134 %
5500 356 4,56 475 4.75 4.75 a0 | 10 | siaim
5600 365 5.07 454 484 4.64 040 | 180 | =134 % |

| 5800 353 s2r | 4857 | 452 452 | 040 | 180 | 2134 %

" Freguency walidiy abavwe 300 MHz af + 100 MHz conly appies dor DASY vl daml gher (e Paga 2}, dee | m resiticied 1no= &0 MHZ The
imsertainty {5 tha REE of the Conv® uncartsinty At calbration fregquency ane the uncerlmniy o the indeoted frequency band. Freguenoy vildiy
babrer B0 MHz as 290, 25, 40, 50 ang Fh MHe tor Conef aesessneiss ai 50, 64, 120, 150 and 220 Mrlz respoctealy: Slaove 5 GHr requency
validily car b endended 1o+ 1110 MHz
'-ﬁ!ﬂamﬂmmhw-‘-ﬂtﬁrﬂ&rd&ammicmu}mhamamrn1iﬂ-ﬁilfm1lmmrwmlmnmmmq:5hdlu
magsueed SAR imlues. A frequancies above 3 Gz, the vadidity of tissue poranielers o o o} = restricied fo 2 5% The unoocmenty b thie RSE of
tra Corwl™ unzenmainty for incicated target Seaue paramaelers
* AlpraiCiapsh ro determined during colibration. EFEAIJW [hat B (sTaaia ing desdation dus bothe boundary =iecd aftor comoersation &
ehways leas than 1% far frecusrcies below 3Gz and Bekeb £ 2% for freguencies Debween 36 GHE &1 aity dislance larger fhan half tho probe iip
mRarnaler B 1he BUnday

Cerlificate Mo: EX3-T384_Jun15 Paga 12 of 18
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EXI0V4- SNTI64 e 23, 2015

DASY/EASY - Parameters of Probe; EX3DV4 - SN:7364

Calibration Paramefer Determined in Body Tissue Simulating Media

Raelative Conductivity Depth © Unct.
(MHz)® | Pormittivity” N ComiF X | ComE Y | ComvFZ | Alipha® |  (mm) {k=2)
150 510 080 1220 | 1228 | 1298 | ooo | 1o | +133%
A0 5B.2 082 17,24 11.24 124 0,08 1.10 +133%
450 6.7 .04 11.02 11.02 11.02 0.08 1.10 133 %
50 55.5 056 B.42 542 542 | 027 | 106 | +120%
900 55.0 1.05 820 | 820 | g20 | 02 | 122 | si20%
1810 53.3 152 P75 | 775 | 775 | 043 | 085 | s120%
1900 533 152 757 | 7sr | 7187 | 047 | o#0 | 2120%
2450 627 1.85 733 Fa3 133 0.35 DEn o | £120%
2000 525 218 Far TA7 TAT7 0:31 .85 + 120 %
5200 a9.0 5,40 452 | 45 | ame | 045 | 180 | +i31%
5300 46.9 5.42 429 | 420 | a29 | pes | 1m0 | riaa%
5500 468 565 302 | 392 | 392 | oS0 | 180 | $131%
5600 a8 577 | ara | a7e | ava | 050 | 140 | s131%
5500 482 6.00 4.06 4.06 4 06 0.58 1.90 +13.1 %

= Frisgioigy wislidiby st 300 Witz of & 100 MHz anky aopies Tor DASY v&d and Tiigher {see Page 21, absa i 15 asticted 0 £ 50 MHZ, Tha
unierfgirdy i the B33 of ie ConvF upoarainty ot aaliaratien trequency and tha mesitainly for the indicaied frequancy band. Fracusncy ey
bdow 200 MHE is 2 90, 25, 40, 50 and 70 Mz for Come® assessments 8 30064, 138150 ard 220 MHz resnactively. Abowa 5 GH2 fratuancy
wakdly can ba extiendad o 2 110 MHz,

* i frequencies below 3 Gz, the walidify of lisus pnaimslers (o and ) canbe relsaed 1o 0% # bk compensation fommild s agpied t
‘measired SAR valas. A frequenmas above 3 GHz, Tha validsty Of e paremalecs b and o) is resincbed ta £ 5%, The uncartainly is the RES of
thi GoneF uncergnty for indicated asgel lissue pemmetes

¥ sdghedDegin ano sotemringd during caibration, SPEAG warnants tat e ramaining denidlion dus bo the boundary affed after compansation =
ahwaya fesa han £ 1% lor Irequences beiow 3 GHz and befow £ 2% for requenciss betwean 3-8 BHE &('siy delance rger $hen half ite probe tip
dimmsaier from tha beandany

Ceificsts b EX3-T364 unts Page 13 of 18
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EX30VA- SriTIEL June 235, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Cerificate Mot EX3-T304Jun1b Flege 14-af 15
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EX3004- SN Ta64 Junie 23, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

-] 20

-
L] i
Py I e o,
' | 1
" Y= - & - oo B q
b T T T *TRonL od me oe |
w <! . i-
- - - - k - “ - - ] N -
+ " ! -
L] L]
= -

e .._.................:.....................:L.....................:....................,:L......................._.................f:...........

1) B | | | i H
E a I:I—i‘él-l'l-'ll -l--l-—,‘—.-—l""‘H- - '-L:i-'l—l-u-i-ul--_-'t-_p-l—m—l- e et e - PRI S S

T T ....................i.....................:......................i...................._:................................. s ._ i

) [
|n:!:TH-|z nc%z 1Buﬂile zs-ﬁtl:ll-q

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

Cartificale No! EX3-7364_lun15 Page 15 of 1B
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EX3DV4- SN T84 dune 33, 20145

Dynamic Range f(SARhead)

(TEM cell, foyu= 1900 MHz)

1D5 ..E.
E 10
B
B
5
£ 1w
108 .-
| R 1 i ! ::; I :;.|,I it | Vi b LI
10 10 10 yliz gl 1 1@
SRR [miniemE]
1|
not compensated o pensated
2
: L
£
:I.i =
!
gL e '.
10 103 A 1A 100 102 108
SAR [mWromd]
not compensated o persated
Uncartainty of Linearity Assessment: £ 0.6% (k=2)
Cerlificate No; EX3-7384_Jun15 Page 16 of 18
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EXIDNVE= SN M SJune 25, 2015

Conversion Factor Assessment

F= 000 MHz,WELS RS (H_cam) M= 1810 MHz WGLS R (H_coms)

& s
i - r
o ek J ) T——— N E— ST P e,
o m w b ] . L] L] g L} m is = 1 * un i
= ] L
1 LB £T| ii
araracal A, B L]

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

-0 -08 -08 .04 -DZ OO0 D2 04 OB 08 14
Uncartainty of Spherical Isotrapy Assessment: + 2.5% (k=2)

Certificate No: EX3-7364_Juni5s Fape 17 of 16
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EXIOWE= SMITI64 dure 23, 20495

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7364

Other Probe Parameters

Sansar Arrangemant Trigngular
Connector Angle (7} 1324
Mechanical Surface Detaction Made snabied
Cptical Surtace Detection Mode dsabied
Probe Cvarzll Langth 33T mm
Probe Body Diameter 10 mm |
Tip Length amm
Tip Diarmeatar 25 mm |
‘Probe Tip Io Sensor X Calbraton Point Twm |
Bypbue Tip o Sensor Y Calibraton Point 1mm |
Frobe Tip o Sensar 2 Calibration Posnt 1 mm
Recommendnd Measuremant Distance from Suracs Tdmm
Certificabe Moo EX3-T264_hin 19 Page T8 of 18
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Appendix C
Dipole Calibration Certificates
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Cﬂmll:'ﬂtlﬂl'l Lﬂbﬂl"ﬂtﬂf}' of -..‘:.\_":-kl:’ﬂ_?‘} Schweizerisaher Kol brsrdens]

Sl:hml_d & Partner m ¢ Servios sulsse détatonnaga
Engineering AG e Sarvizio svizzera o taraturn

Zeughausstrasse 43, B004 Zurich, Switeeriant % *,_ﬁ“;s S Swis Calibration Sarvice

Aeceaditad By tha Swes Accreditnfion Banacs |SA5]
The Swiss Accreditation Service 15 one of the signatories to the EA
Mufiilsteral Agreemant for the recognition of calilbralion cerificates

cient  Motorola Solutions MY
CALIBRATION CERTIFICATE

el D450W3 - BN 1053

Agoreditation Mo SCS 07108

Certificate No: D450V3-1053_Mar1s

. Cafbration procackureis)

A CAL-15v8
Calibration procedure for dipole validation kits below 700 MHz

Caliteiglian tsy: March 17, 2015

This calibestion.caflilicate docwnants tha taceability 1o nalicnal standards, which fealiza thi physical imils of megsusaments (30,
The meaguramens and fha unoorinlias wit confidine probability ans qiven on the fllawing pages and are can of Be cerdisats

Alleabbratmns nave been conduetisd in e closed labomicey facilily: ermvinanment tamparatine 122 + 390 and il dily = 7oL

Calbralion Equipmesnt used (METE witical Tor cabration)

Thes caiibesition certilicare shall o be daproduced eecapt in bl wisfiout witten approval of fhe laboratory.

Priniry Standands o] Cal Date [Conilicaty M) Schthiled Cadbralion

Power meter E44 188 GB41295374 DA-Ape-14 (M0, 21 7-0180 1) npr-16

Pawer sanmay Ed4124 MY 14 980ET 03F-Agr14 (Mo, 2370187 1) far-15

Fietorance 308 alangin SN Bh0ed {30 03-Agr-14 Mo, 2975 5) fpr-15

Retarance 20 db Atkenuatad Gh; BE0GE {20k) 03-Apr-14 (Mo, 217-01218) Apr-18

Typea-H mizsmatch combinztion SN; 504AT 2 0 0327 Q-Apr-14 o, 29700921 Apre14

Hatamence Prote ETIOVE M T80T Do 14 {No. ET9-1507_ Det14) Dwag=15

DAE4 5N 654 Adum-14 Mo, DAES-B64 JunT4) dir-15

Sesordary Siaradands 0 R Chack Date [ holse) Behichiled Chack

FHF gansrator HP BE4A0 U= U T [M4-Auage el (i howse check Ape-13) In hoase check: Ape-16

Malwork Arahzer HP 87S3E USIPID0GRS B4200  1TACINENT {in Biois s Ot 4} b Hou g chives: Ot 16
Masne Furicliim Sigidlure

Cekratéd by Jrion Kassran Listboratony Tech —

i~ f | g—
Appicved by Kirtln Prkowic Taichnical Marager

gf?’“

lssusd: March 17, 2015

Catificats Mo D450VA-1083. Mar1s
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n . il Hip

Callhrlatmn Laboratory of 2 "x_,frj'z; §  Schweizarischer Kallbrierdienst

Sﬂhl'l'llld & E-EIHH-EF - — E C Sarvice suizse ddtalonnago
Engineering AG T Bervizio svigzero ol taratura

Zeughausstrasse 43, PI0 Zurich, Switzarkind vﬁ; S  Swiks Callbeation Service

Acradited by the Ewiss Ancrritalnn Sernvids [SAS) Acoraditation Mo SCS 0108

The Swiss Accreditation Sorvics in one of the signetosios lo the EA
Multiiatenal Agreemont for the recognition of callbration cerificatas

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

) IEC 62209-1, "Frocedure to measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, "SAR Measurement Requirements for 100 MHz to § GHzZ®

Additional Decumentation;
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Condilions: Further details are avallable from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the fraquency indicated.

« Antenna Parameters with TSL: The dipole |s mounted with the spacer to pasition its feed
point exactly below the center marking of the flat phantom section, with the arms orlented
parallel 1o the body axs,

* Feed Peint Impedance and Retum Loss: These paramelers ara measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformead from the
measurement at the SMA connector fo 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,
Mo uncerlainty required,

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

* S5AR nomalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

+ SAH for nominal TS parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement is staled as the standard uncertainty of measurament
multiphed by the coverage factor k=2, which for a narmal distribution corresponds to a covarage
probability of approximately 95%.

Certiflcate MNo; DAV 1053_Mans Page 2 of B
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom ELH Fat Phantom Shell thickniess: 2 + 0.2 mm
Distance Dipale Center - TSL 15 mm with Spacer
Zoom Scan Resolution d, dy, dz =5 mimi
Frequency 450 MHz + 1 Mz
Head TSL parameters
The folluwing parameters and calcuiatons were applied.
Temperaiure Parmittivity Conductivily
Momiinal Hoad TSL parameters a0 435 0.8 mhafm
Measured Head TSL parameters (22.0 £02) °C 430 £ H% 0.88 mha/m + 6 %
Head TEL temperature change during test =05°C - —-
SAR result with Head TSL
SAR averaged over 1cm’ {1 g) af Hoad TSL Gondiion
SAR measured 250 W inpu power 112 Wikg
SAM lor nominal Head TSL parameters noerrslized o | W 4.45 Wikg = 18.1 % (k=2)
SAR avaraged over 10 em” (10 g) of Head TSL condifion
SAR messured 250 W input power (747 Wilky
SAR for nominal Head TSL parameters namalized to 1W 287 Wikg £ 17.6 % (k=2)
Body TSL parameters
The following paramaters and calculations wers applied
Temperature Permittivity Conductivity
Mominal Bady TSL parameters 2200C 5&.7 0.94 mhaim
Measured Body TSL parmmaters: {220x02)"C T =08% 087 mhoim 6 %
Body TSL temperature change during test <055 - -
SAR result with Body TSL
SAR averaged over 1om’ (1 g} of Body TSL Corifion
SAR measurod 250 W input powver 113 Whg
SAR for nominal Body TSL parsmetars nommatized fo W 441 Wikg = 18,1 % (k=2)
SAR averaged over 10 em® (10 o) of Bady T5L conditian
SAR measured 250 W inpul powes 0,746 Wikg
FAR tor nominal Body TSL pararmatsrs parmalized to 1W 2.82 Wik +17.6 % (k=2)

Cemificate Mo: D40VE 1053 Marf
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transformed to leed peoirt 52220
Raturm Losa 231 dB

Antenna Parameters with Bady TSL

Impedance, franslommed to fead point 5520530 ]
Returm Loss _23048 |

General Antenna Parameters and Design

| Eecirical Delay {one Eraction) | 1,350 e _J

After long lem uze with 100W radiated powsar, only i slight warming of the dipols near the feedpoin can be measured,

The dipake is made of standard semirigid coaxial cable. The center conductor of the teading line is direclly connectad to the
segand arm of the dipoée. The antenna is therefore short-cincuited tor DC-signals, On soma of the dipsles, small end taps
e added 1o the dipole anms in prder to improve matching when loaded aceording bo the posifion as explaing i the
“Muasurement Condifione” paragraph. The SAH dati ars rot aflectsd by this change. The overall dipaeie length is still
apcording to the Standard,

Mo excessive lore must be sppiied 10 he dipole arms, because they might band or the soldered conneclions near 1hi
feedpalnt may be damagad,

Additional EUT Data

Marifaciised by EPEAG
Marutaciured oo Decamber 16, 2005
Cerlilicats Wo: DASOVE-1053_Mars Fage & of B
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DASYS5 Validation Report for Head TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V 3; Serial: D450V3 - SN: 1053

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

Medium patameters used: £ =450 MHz; o = 0,88 $/m; & = 43.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard; DASY 5 (IEEENEC/ANSI C63.19-201 1)

DASYS2 Configuration:
+  Probe: ET3DV6 - SN1507; ConvF(6.58, 658, 6.58); Calibrated: 30.12.2014:
»  Sensor-Surface: dmm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn654; Calibrated: 30.06.2014
+  Phantom: ELI v4.0; Type: QDOVAOO1BB; Serial: TP: 1003
»  DASY52 528 8(1222); SEMCAD X 14.6.10{7331)

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

Referenee Yalue = 38.88 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 161 W/kg

SAR(1 g) = 1.12 Wikg; SAR(10 g) = 0.747 Wikg

Maximum value of SAR {measured) = 1.20 Wikg

-2.00

-4.00

-6.00

OdB=1.20 Wikg =0.79 dBW/kg

Carificate No: D450v3-1053_Marl 5 Paga50f 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 17.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D450V3; Serial: D450V3 - SN: 1053

Communication Systenr: UID (- CW; Frequency: 450 MHz

Medium paameters used: = 450 MHz o = 0.97 $/m; & = 56.7; p = 1000 kg/m’
Flinntom section: Flat Section

Measurement Standard: DASYS (IEEF/AEC/ ANST C63.19-201 1)

DASYS2 Configuration;
« Probe: ET3DV6 - SN1507; ConvF(7.08, 7.08, 7.05): Calibeated: 30,12.2014.
e Sensor-Sorface: dmm {Mechanical Surtace Deteetion)
+  Llectronics; DAE4 Sn654; Calibrated: 30.06.2014
+ Phantom: ELI v4.0; Type: QDOVAOD1BH; Serval; TP:1003
»  DASYS5252.8.8(1222) SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/d=15mm, Pin=250mW/Zoom Secan (7x7x7V/Cube 0:
Measurement grid: de=5mm, dy=3mm, dz=Smm

Reference Value = 36,35 Ym; Power Drift=-0.01 4B

Peak SAR {extrupolated) = 181 Wikg

SAR( g) = 113 Wikp: SARIT0 £)=0.746 Wike

Maximum value of SAR (measured) = 121 Wiks

=B

-2.00

-A.00

-6.00

-.00

-16.00

OdB=1.21 Wikz =033 dBWikp

Certitiaie No: DM50V3- 1055 Mar1s Page 7 ol &
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Impedance Measurement Plot for Body TSL
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R
Cﬂllhralinn L&hm‘ﬂw of #_t:{:/if?, s Schweizrischar Kalshriardianst
Schrmid & E’Eﬂl’lﬂ!’ m ¢ Service suisse d'dtalendage
Engineering AG i Servitlo svizzera di taratura
Zeughaussirasse 43, 0004 Zurich, Switzarland N S Swiss Calibration Sorvics
g u||-|'|"'
fetradited by i Bwiss Accredtabion Bendca (SAS) Acesaditation Mo.. SCS 0108

Thir Swiss Accreditation Servics is one of the signatories to the EA
Multilateral Agraemont fer ihe recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measred

Calibration is Performed According to the Following Standards:

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

b) 1EC 82209-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) KDB 865664, "SAR Measurement Reguirements for 100 MHz to & GHz"

Additional Documentation:
d) DASYS System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further delails are available from the Validation Report at the end
of the certiticate. All figures stated in the cedificate are valid at the frequency indicated.

»  Antenna Parameters with TSL. The dipale 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,

# Fead Poinl Impedance and Retumn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. No uncerdainty reguired,

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

»  SAR measured: SAR measured at the stated antenna input power,

s SAR normmalized; SAR as measured, normalized to an input power of 1 W at the antenna
conneclar,

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

The reported uncertainty of measuremeant is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a covarage
probability of approximately 95%.

Catifcale No; D245002-T8Y_Mar15 Page 2of 8
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Measurement Conditions
DASY systari configuration, as far as not glven on paga 1.
DASY Version DASYS V528
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
'-_I-uum Scan Resolution dx. dy, dz = 5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameders and caloulahons were applied,
Temperature Permittivity Conductivity
HWominal Head TSL parameters 2200C aa.z 1.80 mha/m
Measured Head TSL parameters {2004 0.2) G FTHEE% ; 1.83 mhafm = 5%
Head TSL temperature change during test =05 —
SAR result with Head TSL
SAR averagod over 1 cm” (1 g) of Head TSL Condition
SAH measumd 250 mW input power 133 Wikg
SAR lor normiinal Head TSL paramaters rorrmalized to 1W 52.3 Wikg & 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Hesd TSL condition
SAR measurad 250 mW input power B.16 Wikg
SAR for nominal Head TSL paramaters normalized to 1\W 24.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The fallowing paramaters and calculations ware applisd
Temperature Parmiitivity Conductivity
MNominal Body TSL parameters 230°0 527 1,95 mhodm
Measured Body TSL paramelers (Z20=00"C S0B=6% 207 mhw:;;:: B %
Body TSL temperature change duning test =0E5C —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Conditicn
SAR maasurad B0 T IR power 13.3 Wikg
SAR for nominal Body TSL parameless normalized o 1W 1.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Body TSL condition
SAR maaaured 250.mW inpul powst .15 Wikg
SAR for nominal Body TEL paramaters normalized to 1W 24.2 Wikg = 16.5 % (k=2)

Cerificate No: D2450Y2-781_Marls
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Appendix (Additional assessments ouiside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadanes, trarstormed o lesd pont TR, B

Haturn Loss 28.2dB

Antenna Parameters with Body TSL

impadance, ransicrmed to feed poit 49.941+ 3.2 0
Aeturn Loss -300dB

General Antenna Parameters and Design

I Blactrical Delay (one diraction) | 1.185 08

Aftar |ong lorm Use with 100W radiated power, onby a slight warming of the dipols near the leedpaini dan be measured

The dipole is mads of standard semingid cofial cable, The centar conducion of the fesding ling is directy connected 1o the
second arm of the dipole. The antenna is thereforg shorl-gircuited for DC-signals. On some of the dipoles, small end caps
are: aideied B0 the dipoli ams in order fo arprove matohing when loaded acconding o The posliion as explainad in tha
*Measurmment Condifions” paragraph. The SAR data are not affectad by this change. The overall dipole langth is =t
acoording to the Standard.

Mo excessive lorce muat be appbed o the doode arms, because hey mighl bend or the soldered connections near the

feedpaing may be damaged,
Additional EUT Data
Manufaciured by SPEAG
Manutactured on May 06, 2005
Cartificate Mo: D245002-7B1_Marib Page 4 of B

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.16 Page 80 of 85



FCC ID: AZ489FT7073 / IC: 109U-89FT7073 Report ID: P2788-EME-00007

DASYS Validation Report for Head TSL

Bate: 200032015
Test Laboratory: SPEAG, Zurich, Swirzerdand
DUT: Dipole 2450 MHz: Type: D2450%2; Serial: D2450V2 - SN:781

Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medinm paramelers used: = 2430 MHz; o = 183 $/m; 5= 37.8; p = 1000 I:'.gu"m1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECYANST CA3.19-2011)
DASYS2 Configurition:
= Frobe: ES3DV3 - SN3205; ConvFi4.54, 4,54, 4.54); Calibrated: 30.12.2014:
s Sensor-Surface: Jmm (Mechanical Surface Deteciion)
«  Electromicy: [DAE4 Sn601; Calibrated: 18.08.2014
+  Phantotr: Flat Phantom 5.0 {front); Type: QDOOOP30AN; Serial: 1001
DASY32 52:8.8(1222); SEMCAD X |4.6.1007331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7WCube 0
Measurement grid: dx=Somm; dy=3mm, dz=5mm

Reference Value = 101.2 Vim: Power Drift = 0001 dB

Peuk SAR (extrupolated) = 279 Wikg

SAR( gh= 133 Wikg: SAR(IO0 g) = 6.16 Wikg

Maximum value of SAR imeasared) = 17.4 Wikg

el
1440

mmn

i

0B =174 Wikg = 12.41 dBWikg

Cardtificate No: D24R0VE-TEL_Maris Page & of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Drate: 19.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MIIz; Type: D2450V2; Serial: D2450¥2 - SN:781

Cormmunication Systeny; UID O - CW; Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz; o= 2,02 8/m; & = 50.8, p= 1000 kg/m’
Phantom section: Flal Section

Measurcment Standard: DASY S (IEEEAMEC/ANST Co3.19-201 1)

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4,320 Calibrated: 30122014,
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
»  Electronics: DAES Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (hack); Tvpe; QDOBOPS0AA; Scral; 1002
» DASYS2 52.8.8(1222); SEMCAD X 146 107331}

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0):
Measurement grid: dx=5mm, dy=3uur, dz=5mun

Referencd Valie = 95,66 Vim: Power Drift = 0,07 dB

Peak SAR {extrapolated) = 28.0 Wikg

SAR( gh = 13.3 Wike; SARI0 2) = 6.15 Wik

Mugimum vilue of SAR (measured) = 174 Wike

i

Ltn

24

UdB =174 Wikeg = 1241 dBW/kg

Cemdicata No: D24R0V2-TA1_Mar15 Page ol &
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Impedance Measurement Plot for Body TSL
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Dipole Data

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

Dipole D450V 3 (serial number 1053) and D2450V2 (serial number 781) do not exceed annual

calibration date, therefore further justification and validation for impedance and return loss are not
required.
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