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1.0 Introduction

This report details the utilization, test setup, test equipment, and test results of the Specific
Absorption Rate (SAR) measurements performed at the Motorola Solutions Inc. EME Test
Laboratory for handheld portable model number HO2SDHI9PW7AN (PMUES246A) and
H92SDF9PW6AN (PMUES245A).These devices are 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 ?E&'I%EMHZ 6.45 459 4.05 3.06
*DSS 2402-2480MHz NA NA NA NA
2412-2462 MHz
DTS (WLAN 802.11 0.0051 0.0023 0.0257 0.0139
b/g/n)
**Simultancous Results 6.46 4.59 4.08 3.07

*Results not required per KDB (refer to sections 13.7 and 14.0)

3.0 Abbreviations / Definitions

BT: Bluetooth

CNR: Calibration Not Required

CW: Continuous Wave

DSSS: Direct Sequence Spread Spectrum
DTS: Digital Transmission System

DUT: Device Under Test

EME: Electromagnetic Energy

FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

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

DSP: Digital Signal Processor

DSS: Direct Spread Spectrum

GPS: Global Positioning System

MIC: Microphone
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RSM: Remote Speaker Microphone

TDMA: Time Division Multiple Access

WLAN: Wireless Local Area Network

TNEF: Licensed Non-Broadcast Transmitter Held to Face

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

Body worn accessories: These accessories allow the DUT to be worn on the body of
the user.
Maximum Power: Defined as the upper limit of the production line final test station.

4.0 Referenced Standards and Guidelines

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

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

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

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

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

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

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

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

e JEC62209-2 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
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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 v01r03

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

e FCC KDB —-447498 D01 General RF Exposure Guidance v06

e FCCKDB —248227 D01 802.11 Wi-Fi SAR v02r(02

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 Device Under Test (DUT)

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

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

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

These devices also incorporate Class 1 Bluetooth Low energy (LE) device which is a
Frequency Hopping Spread Spectrum (FHSS) technology and LE intended to reduce power
consumption. The Bluetooth radio modem is used to wireless link audio accessories.

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

WLAN 802.11 b/g/n operate using Direct Sequence Spread Spectrum (DSSS) and
Orthogonal Frequency-Division Multiplexing (OFDM) accordance with the

IEEE 802.11 b/g/n. With WiFi access, the radio can receive new code plug, firmware and
software feature while allow users keep talking without interruption.

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

Table 3
Radio Type | Band (MHz) | Transmission | Duty Cycle (%) | Max Power (W)
LMR 450-520 FM *50 / *25 5.60

BT 2402-2480 FHSS 77 0.010
BT LE 2402-2480 DSSS 76.1 0.010
WLAN 2412-2462 802.11b 99.8% 0.0224
WLAN 2412-2462 802.11g 99.2% 0.0083
WLAN 2412-2462 802.11n 99.1% 0.0126

Note - * includes 50% PTT operation

The intended operating positions are “at the face” with the DUT at least 1 inch 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.

7.0 Optional Accessories and Test Criteria

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

7.1 Antennas

There are optional removable antennas and an internal Chip BT/WLAN antenna
offered for these models. The Table below lists the antennas and its descriptions.
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Table 4
Antenna No. | Antenna Models Description Sele:z(se:l U Tested
. _ .1
1 PMAE4102A UHF Stubby Ante.nna, 450-527MHz; V4 Yes Yes
wave ; 1.7 dBi gain
: . _ .1
5 PMAE4049A UHF Whip Antenna; 450-527MHz; Y4 Yes Yes

wave ; 1.9 dBd gain

Antenna, Chip, Glonass BT/GPS
3 *ANO0OO151A01 | Antenna Module; 2.400 - 2.484 GHz; Y Yes
wave; -4 dBi gain
* Refer to sections 13.7 and 14.0 for BT low power exclusion and simultaneous TX for antenna not tested.

Yes; only
for WLAN

7.2 Batteries

There are optional batteries offered for these products. The Table below lists their

descriptions.
Table 5
Battery .. Selected

Battery No. Models Description for test Tested Comments

IMPRES 2100 mAH, Li-Ion Default batter
1 PMNN4491B Battery, Slim High Density Yes Yes for Bod Y

Battery-1P68 Y

IMPRES 3000 mAH, Li-Ion Default batter

2 PMNN4493A | High Capacity Battery, Low Yes Yes for Face Y

Voltage, IP68
IMPRES 2700 mAh Li-Ion

3 PMNN4448A Yes Yes
Battery
4 PMNN4424A IMPRES LI_IOIIIIJ g;OO mAh Slim, Yes Yes
IMPRES 2900 mAH, Li-Ion
5 PMNN4489A | High Capacity Battery, Low Yes Yes
Voltage
6 NNTNR128B IMPRES LI_IOIIIIJ g;)OO mAh Slim, Yes Yes

7.3 Body worn Accessories

All body worn accessories were considered. The Table below lists the body worn
accessories, and body worn accessory descriptions.
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Table 6
Body worn | Body worn .. Selected
No. Models Description for test Tested| Comments
1 PMLN4651A 2 Inch Spring Action Belt Clip Yes Yes
2 PMLN7008A 2.5 Inch Spring Action Belt Clip Yes Yes
3 PMLNS5838A Leather Carry Case with 3-inch Fixed Belt Loop Yes Yes
4 PMLNS5840A Leather Carry Case with 3-inch Swivel Belt Loop Yes Yes
5 PMLNS5842A| Hard Leather Case with 2.5 Inch Swivel Belt Loop Yes Yes
6 PMLNS5844A Nylon Carry Case with 3 Inch Fixed Belt Loop Yes Yes
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
Audio No. Models Description for test | Tested Comments
1 PMMN4062A [Impress Remote Speaker Microphone Yes Yes Default Audio
Behind-the-head, single muff adjustable
2 PMLNS1024 headset with in-line push-to-talk Yes Yes
3 PMLNS5096B [D-style earpiece with inline push-to-talk. Yes Yes
Headset with push-to-talk on earcup, noise
4 PMLNS5275C |reduction = 24db, Intrinsically Safe (FM, Yes Yes
CSA). May be worn with or without a helmet.
IMPRES 3-Wire Surveillance Kit with
> PMLN6123A translucent tube, programmable button, black Yes Yes
IMPRES 2-Wire Surveillance Kit with
6 PMLN6129A translucent tube, programmable button, black Yes Yes
7 BDN6783B  |3.5mm Threaded Audio Adapter Yes Yes Tested with BDN6732A & RLN5312B
3 RLN5312B 2-Wire Surveillance Kit with Translucent Tube, Yes Yes Tested with BDN6783B
Black, 3.5mm Threaded.
9 BDN6732A [ wire Surveillance Kit with Extra Loud Yes Yes Tested with BDN6783B
Earpiece
10 NNTN7869B fag(‘i‘ Hirose Keyload & Audio Adapter, FMAS| -y Yes | Tested with ZMN6038A & ZMN6031A
3-Wire Surveillance Kit, Beige, Hirose
11 ZMNG6031A |Connector. Requires NNTN7869 Hirose Yes Yes Tested with NNTN7869B
Adapter
12 ZMN603gA |2 Vire Surveillance Kit, with Extra Loud Yes Yes Tested with NNTN7869B
Earpiece, Beige, Hirose Connector
13 HMN4104p | catures 8-character display, channel knoband | -y, Yes Tested with RMN5116A
rugged, submersible audio jack
Unique secondary audio accessory that
14 RMNS5116A  |connects to the APX Display RSM and receives Yes Yes Tested with HMN4104B
audio via bone conduction.
15 PMLNS5653A |D-style receive-only earpiece with 3.5mm plug. Yes Yes
16 BDN6667A |2V ire Surveillance Kit with Earpicce, Beige, No No By similarity to RLN5312B
3.5mm Threaded
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Audio Acc. Selected
Audio No. Models Description for test | Tested Comments

17 BDN6668A  [3-wire surveillance kit, Beige No No By similarity to BDN6732A

18 BDNG669A i;;‘ir:czuwelnance kit with an extra-loud No No By similarity to RLN5312B
This beige, extra-loud (exceeds OHSA

19 BDN6670A |standards) earpiece has a separate microphone No No By similarity to BDN6732A
and Push-to-Talk feature.
2-Wire Earpiece with Microphone and Push- o

20 BDN6729A to-Talk Combined, Black No No By similarity to RLN5312B
3-wire earpiece has a separate microphone and S

21 BDN6730A Push-to-Talk feature, Black No No By similarity to BDN6732A
2-Wire Receive-Only Surveillance Kit with o

2 BDN6731A Extra-Loud Earpiece, Black, 3.5mm Threaded No No By similarity to RLN5312B

23 HMN4101B ([Includes rugged, submersible audio jack No No By similarity to HMN4104B

24 FIMN4103B || catures 8-character display and rugged, No No By similarity to HMN4104B
submersible audio jack

25 PMIN5101A [[MPRES Temple Transducer with boom No No By similarity to PMLN5275C
microphone and inline PTT

26 PMLN6124 || MPRES 3-Wire Surveillance Kit with No No By similarity to PMLNG6123A
translucent tube, programmable button, beige

27 PMLN61274 [[MPRES 2-Wire Surveillance Kit, No No By similarity to PMLN6129A
programmable button, black
IMPRES 2-wire beige surveillance kit allows

28 PMLNG6128A |the user to both transmit and receive discreet No No By similarity to PMLN6129A
communications.
IMPRES 2-wire beige surveillance kit allows

29 PMLNG6130A |the user to both transmit and receive discreet No No By similarity to PMLN6129A
communications.

30 PMMN40654 [teludes volume control, orange button, and No No By similarity to PMMN4062A
one programmable button.

31 PMMN4069A [Windporting microphone with audio jack No No By similarity to PMMN4062A

32 RMN5058A | oingle car, lightweight headset for comfortable, ) No By similarity to PMLN5275C
convenient communications.

33 ZMN6039A |- Vire Surveillance Kit, with Extra Loud No No By similarity to ZMN6031A
Earpiece, Beige, Hirose Connector

34 ZMNeGo32a |2 Wire Surveillance Kit, Beige, Hirose No No By similarity to ZMNG038A
Connector

35 BDN6666A Single-wire receive-only surveillance kit with No No Receive Only
volume control
1-wire Receive-Only Earpiece with Volume .

36 BDN6728A Control and Ear loop, Black. No No Receive Only
1-wire surveillance kit is a simple, cost-

37 PMLNG6125A |effective solution for users who require No No Receive Only
discreet communications, Black
1-wire surveillance kit is a simple, cost-

38 PMLNG6126A |effective solution for users who require No No Receive Only
discreet communications, Biege
1-Wire Receive-Only Surveillance Kit with .

39 RLNS313B Translucent Tube, Black, 3.5mm Threaded No No Receive Only
1-Wire Receive-Only Surveillance Kit with .

40 RLNS314A Translucent Tube, Beige, 3.5mm Threaded No No Receive Only
Receive-only earpiece with translucent tube

41 RLN4941A |and rubber eartip. For Remote Speaker No No Receive Only
Microphones with 3.5mm audio jack.
Receive-only earbud. For Remote Speaker .

42 AARLN4885B Microphones with 3.5mm audio jack. No No Receive Only

43 WADN4190B Receive-only flexible earpiece. For Remote No No Receive Only

Speaker Microphones with 3.5mm audio jack.
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Audio Acc. Selected
Audio No. Models Description for test Tested Comments
44 RLN6424B S:rl;}i);)ece with translucent tube and rubber No No Receive Only
45 BDN6781A Receive-Only Ear pad, Single Wire, Threaded No No Receive Only
3.5 mm connector
46 PMLN4620B |D-Shell Rx-Only Earpiece No No Receive Only
1-Wire Receive-Only Surveillance Kit with .
47 BDN6664A Earpiece, Beige, 3.5mm Threaded No No Receive Only
1-Wire Receive-Only Surveillance Kit with .
48 BDN6665A Extra-Loud Earpiece, Beige, 3.5mm Threaded No No Receive Only
1-Wire Receive-Only Surveillance Kit with .
49 BDN6726A Earpiece, Black, 3.5mm Threaded. No No Receive Only
1-Wire Receive-Only Surveillance Kit with .
>0 BDN6727A Extra-Loud Earpiece, Black, 3.5mm Threaded No No Receive Only
51 RLN5887A High Noise kit. Includes clear acoustic tube No No Receive Only

and foam earplugs.
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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 EEX;’%;‘
SPEAG DASY 5

The DASY 5™ system is operated per the instructions in the DASY5™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess SAR compliance was calibrated according to
ISO/IEC 17025 A2LA guidelines. Section 9.0 presents additional test equipment
information. Appendices B and C present the applicable calibration certificates. The
E-field probe first scans a coarse grid over a large area inside the phantom in order to
locate the interpolated maximum SAR distribution. After the coarse scan
measurement, the probe is automatically moved to a position at the interpolated
maximum. The subsequent scan can directly use this position as reference for the
cube evaluations.
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8.2 Description of Phantom(s)
Table 9
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom Type Phantom(s) Used Parameters (mm) (mm) Material (wood)
200MHz -6GHz;
Triple Flat NA Er=3-5, 280x175x175
Loss Tangent =
<0.05
300MHz -6GHz;
SAM NA Lo SETT;;gZ;H _ | Human Model | /_23;nmm 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. 13.19

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
450MHz 2450MHz

Ingredients Head Body Head Body

Sugar 56.00 46.50 0 0
Diacetin 0 0 51.00 34.50
De ionized - 39.10 5053 | 48.75 65.20

Water

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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9.0 Additional Test Equipment

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

Table 11
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date

Speag Probe EX3DV4 3612 5/17/2017 5/17/2018
Speag Probe EX3DV4 3735 3/10/2017 3/10/2018
Speag DAE DAE4 1294 5/23/2017 5/23/2018
Speag DAE DAE4 729 10/12/2016 10/12/2017
Power Meter E4418B MY45107917 5/22/2017 5/22/2019
Power Meter E4419B MY45103725 5/22/2017 5/22/2019
Power Meter E4416A MY50001037 5/22/2017 5/22/2019

Power Meter E4419B MY50000505 9/2/2015 9/2/2017
Power Meter E4418B MY45100532 11/4/2015 11/4/2017
Power Sensor E9301B MY55210003 7/27/2016 7/27/2017
Power Sensor E4412A US37183007 5/19/2017 5/19/2018
Power Sensor E9301B MY55210006 11/6/2016 11/6/2017
Power Sensor 8481B SG41090248 12/16/2016 12/16/2017
*Power Sensor 8482B 2703A04641 6/15/2016 6/15/2017
Power Sensor E8481B MY41091170 5/21/2017 5/21/2018

Bi-directional Coupler 3020A 41935 9/2/2016 9/2/2017

Bi-directional Coupler 3022 81640 9/2/2016 9/2/2017

Signal Generator E4438C MY42081753 4/8/2017 4/8/2018
Signal Generator E4438C MY45091270 7/26/2016 7/26/2018
*Signal Generator E4438C MY44270302 6/18/2015 6/18/2017

Broadband Power Sensor NRP-Z11 121252 2/6/2017 2/6/2019

Amplifier 10W1000C 312859 CNR CNR
Amplifier 5S1G4 313326 CNR CNR

Dickson Temperature Recorder TM320 06153216 8/2/2016 8/2/2017
Temperature Probe 80PK-22 06032017 3/24/2017 3/24/2018
Temperature Probe 80PK-22 05032017 3/24/2017 3/24/2018
Thermometer HH202A 18801 1/25/2017 1/25/2018
Thermometer HH202A 35881 12/2/2016 12/2/2017
Dielectric Assessment Kit DAK-3.5 1156 10/11/2016 10/11/2017
Network Analyzer E5071B MY42403147 11/15/2016 11/15/2017
Network Analyzer E5071B MY42403218 8/15/2016 8/15/2017
Speag Dipole D2450V2 782 2/15/2017 2/15/2019
Speag Dipole D450V3 1077 11/25/2015 11/25/2017

Note: “*”Equipments used for test date prior to calibration due date.
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10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system verification test
results are included in appendices B, C & D respectively.
10.1 System Validation
The SAR measurement system was validated according to procedures in KDB
865664. The validation status summary Table is below.
Table12
Probe Calibration Probe Measured Tissue Validation
Dates Point SN Parameters
o € Sensitivity | Linearity | Isotropy
CW
6/6/2017 Body 450 3612 0.93 54.7 Pass Pass Pass
6/9/2017 Head 450 0.89 43.5 Pass Pass Pass
4/23/2017 Body 2450 3735 2.03 53.1 Pass Pass Pass
3/22/2017 Head 2450 1.86 36.2 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 # LRSI U D Lo O A B (W/kg) Measured normalized to 1W Date
(W/kg) (W/kg)
13.5 54.00 6/8/2017
13.0 52.00 6/13/2017
_ 1009
3735 FCC Body SPEAG D2450V2 / 30.50+/-10% 13.8 55.20 6/14/2017
782 12.7 50.80 6/30/2017
13.3 53.20 6/9/2017
_ 1009
IEEE/IEC Head 53.30 +/- 10% 3.6 5440 6/13/2017
1.12 4.48 6/16/2017
1.07 4.28 6/17/2017
1.08 4.32 *6/18/2017
1.08 4.32 6/20/2017
1.09 4.36 6/21/2017
_ 109
3612 FCC Body SPEAG D450V3/ 4.524-10% 1.08 4.32 6/22/2017
1077 1.07 4.28 6/23/2017
1.06 4.24 6/24/2017
1.07 4.28 *6/25/2017
1.09 4.36 7/12/2017
1.04 4.16 6/26/2017
_ 109
IEEE/IEC Head 4.57 +/- 10% 1.06 404 6/27/2017

Note: * System performance check cover next testing day (within 24 hours)
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10.3 Equivalent Tissue Test Results

Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The Table below summarizes the
measured tissue parameters used for the SAR assessment.

Table 14
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.92 54.6 6/16/2017
0.91 54.7 6/17/2017
0.94 54.7 *6/18/2017
0.92 54.6 6/20/2017
0.94 56.70 0.93 55.0 6/21/2017
o | O 0s9099) | (5390-5950) | 0 551 | 6222017
0.90 54.8 6/23/2017
0.91 54.9 6/24/2017
0.90 55.0 *6/25/2017
0.94 56.8 7/12/2017
IEEE/ 0.87 43.50
IEC Head (0.83-0.91) (41.30-45.70) 0.84 432 *6/26/2017
0.94 54.3 6/16/2017
0.92 54.4 6/17/2017
0.95 54.4 6/18/2017
466 FCC Body (0.8%-9(?.99) (53;8;28.50) 0.94 54.8 6/21/2017
0.93 54.8 6/22/2017
0.91 54.5 6/23/2017
0.92 54.7 *6/24/2017
470 FCC Body (0.8%-9(?.99) (53;8;28.50) 0.96 56.5 7/12/2017
0.95 54.1 6/16/2017
0.96 54.2 6/18/2017
0.94 56.60 0.96 54.6 6/21/2017
i | P 090099) | (538059400 | 005 546 | 6222017
0.92 54.3 6/23/2017
0.92 54.7 *6/24/2017

Note: * This tissue date covered for next test day (within 24 hours)
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Table 14 continued

Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. Tested Date
0.96 53.8 6/16/2017
0.95 54.0 6/17/2017
0.98 54.0 *6/18/2017
0.94 56.50 0.96 53.9 6/20/2017
497 FCC Bod
4 (0.90-0.99) (53.70-59.30) 0.97 54.4 6/21/2017
0.96 54.3 6/22/2017
0.94 54.1 6/23/2017
0.95 54.2 *6/24/2017
0.96 53.7 6/17/2017
0.99 53.8 6/18/2017
0.9 56.50 0.98 54.2 6/21/2017
FCC Body (0.90-0.99) (53.60-59.30) 0.97 54.1 6/22/2017
512 0.95 53.9 6/23/2017
0.96 54.0 6/24/2017
0.95 54.1 6/25/2017
IEEE/ 0.87 43.20
IEC Head (0.83-0.92) (41.00-45.30) 0.89 41.9 6/26/2017
0.95 56.40 0.96 54.0 6/24/2017
FCC Bod
516 Y (0.90-0.99) (53.60-59.30) 0.96 54.1 *6/25/2017
IEEE/ 0.87 43.10 "
IEC Head (0.83-0.92) (41.00-45.30) 0.89 418 6/26/2017
0.95 56.40 "
o0 FCC Body (0.90-0.99) (53.60-59.20) 0.96 54.0 6/25/2017
IEEE/ 0.87 43.10 "
IEC Head (0.83-0.92) (41.00-45.30) 0.90 418 6/26/2017
1.98 50.1 *6/7/2017
1.94 52.70 2.00 49.1 6/13/2017
FCC Bod
2437 4 (1.84-2.03) (47.40-58.00) 2.02 48.6 6/14/2017
2.02 479 6/30/2017
IEEE/ 1.79 392 1.83 35.7 6/9/2017
IEC Head (1.70-1.88) (35.30-43.10) 1.80 35.6 6/13/2017
2.00 50.1 *6/7/2017
1.95 52.70 2.01 49.1 6/13/2017
FCC Bod
2450 4 (1.85-2.05) (47.40-58.00) 2.03 48.6 6/14/2017
2.04 47.8 6/30/2017
IEEE/ 1.80 392 1.84 35.6 6/9/2017
IEC Head (1.71-1.89) (35.30-43.10) 1.81 35.6 6/13/2017

Note: * This tissue date covered for next test day (within 24 hours)
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11.0 Environmental Test Conditions

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

Table 15
Target Measured
Range: 18.8 -25°C
Ambient Temperature 18 —25°C Avg.21.3°C
Range: 19.2-21.8°C
Tissue Temperature NA Avg. 20.7°C

Relative humidity target range is a recommended target

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

12.0 DUT Test Setup and Methodology

12.1 Measurements

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

The Table below includes the step sizes and resolution of area and zoom scans per
KDB 865664 requirements.
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Table 16
Description <3 GHz >3 GHz
Max1murp distance from closest measurement point 5S4 mm 14-5-1n(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface 3004 1° 2004 1°

normal at the measurement location

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

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

Maximum area scan spatial resolution: AxArea, AyArea

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

2 -3 GHz: <5 mm* 4 -6 GHz: <4 mm*
Maximum zoom scan spatial | uniform grid: AzZoom(n) 3 -4 GHz: £4 mm
resolution, normal to <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 and back 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, — fi,,,)/ f1+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.

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 CW
and LTE modes and 50% duty cycle was applied to PTT configurations in the final
results.
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Standalone and simultaneous BT testing were assessed in sections 13.7 and 14.0 per
the guidelines of KDB 447498.

WLAN tests were performed in 802.11b mode using a duty cycle of 99.8% with
results scaled to 100% as per guidelines of KDB 248227.

13.0 DUT Test Data

13.1

LMR assessments at the Body for 450-512MHz band

Battery PMNN4491B 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 (450-512MHz) which are listed in Table 17.
The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios).

Table 17
Test Freq (MHz) Power (W)
450.0000 5.45
465.5000 543
481.0000 5.48
496.5000 5.50
512.0000 5.44

Assessments at the Body with Body worn PMLN4651A

DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were 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 F.

Table 18
Max Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
TLC(FAZ)-AB-
450.0000 | 5.45| -0.54 7.94 5.87 4.62 342 170616.02
TLC(FAZ)-AB-
465.5000 | 5.43 | -0.74 8.12 5.96 4.96 3.64 170616-03
PMAE4102A | PMNN4491B | PMLN4651A | PMMN4062A | 481 0000
FD(AN)-AB-
496.5000 | 5.60 | -0.69 6.57 4.70 3.85 2.75 170620-17
512.0000
450.0000 | 5.45| -0.62 7.17 5.34 4.25 3.16 FIE-AB-170616-08
465.5000 | 5.50 | -0.57 8.64 6.37 5.02 3.70 FIE-AB-170616-09
FIE(AN)-AB-170616-
PMAE4049A | PMNN4491B | PMLN4651A | PMMN4062A | 481.0000 | 5.46 | -0.68 | 7.86 5.76 4.71 3.45 ( )10
496.5000 | 5.49 | -0.67 7.28 5.25 433 3.12 FIE(AN)";‘?'”OM@
512.0000 | 5.58 | -0.82 9.42 6.82 5.71 4.13 FIE-AB-170617-02
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Table 18 (Continued)

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-

Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) [ (W/kg) | (W/kg) Run#
Assessment of Additional Batteries
450.0000

465.5000 |5.37 | -0.77 6.55 4.80 4.08 2.99 FIE-AB-170617-03

PMAE4102A | PMNN4448A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000

450.0000

465.5000 | 5.38 | -0.78 6.50 4.76 4.05 2.96 FIE-AB-170617-05

PMAE4102A | PMNN4424A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000

450.0000

465.5000 | 5.52 | -0.81 6.18 4.60 3.78 2.81 FIE-AB-170617-07

PMAE4102A | PMNN4493A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000

450.0000

465.5000 |5.30 | -0.72 7.23 5.28 4.51 3.29 FIE-AB-170617-09

PMAE4102A | PMNN4489A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000

450.0000

465.5000 | 5.54 | -0.83 8.73 6.33 5.34 3.87 FD-AB-170617-11

PMAE4102A | NNTN8128B | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000
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Table 18 (Continued)

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#

Assessment of Additional Batteries

450.0000

465.5000

PMAE4049A | PMNN4448A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.47 | -0.71 6.53 4.85 3.94 2.92 FIE-AB-170617-04

450.0000

465.5000

PMAE4049A | PMNN4424A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.40 | -0.87 6.30 4.67 3.99 2.96 FIE-AB-170617-06

450.0000

465.5000

PMAE4049A | PMNN4493A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.50 | -0.77 7.48 5.47 4.55 332 FIE-AB-170617-08

450.0000

465.5000

PMAE4049A | PMNN4489A | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.30 | -0.73 7.76 5.66 4.85 3.54 FD-AB-170617-10

450.0000

465.5000

PMAE4102A | NNTN8128B | PMLN4651A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.58 | -0.79 9.90 7.08 5.96 4.26 FD-AB-170617-12

Assessments at the Body with Body worn PMLN7008A

DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were 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 F.
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Table 19
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
450.0000 | 5.52 | -0.55 7.98 5.89 4.59 3.39 FD-AB-170617-13
465.5000 | 5.42| -0.77 8.03 5.92 4.95 3.65 FD-AB-170617-14
PMAE4102A | PMNN4491B | PMLN7008A | PMMN4062A 481.0000
496.5000 | 5.57 | -0.76 6.38 4.58 3.82 2.74 FD-AB-170617-16
512.0000
450.0000 | 5.40 | -0.63 7.04 5.17 4.22 3.10 FD-AB-170617-18
465.5000 | 5.56 | -0.78 7.47 5.48 4.50 3.30 FIE-AB-170618-02
PMAE4049A | PMNN4491B | PMLN7008A | PMMN4062A 481.0000 | 5.53 | -0.72 7.54 5.48 4.51 3.28 FIE-AB-170618-03
496.5000 | 5.55| -0.68 7.33 5.23 4.32 3.09 FIE-AB-170618-04
512.0000 | 5.60 | -0.77 9.47 6.83 5.65 4.08 FIE-AB-170618-05
Assessment of Additional Batteries
450.0000
465.5000 | 5.49 | -0.77 6.88 5.03 4.19 3.06 FIE-AB-170618-06
PMAE4102A | PMNN4448A | PMLN7008A | PMMN4062A 481.0000
496.5000
512.0000
450.0000
465.5000 | 5.38 | -0.76 6.66 4.88 4.13 3.03 FD-AB-170618-08
PMAE4102A | PMNN4424A | PMLN7008A | PMMN4062A 481.0000
496.5000
512.0000
450.0000
465.5000 | 5.56 | -0.80 6.48 4.83 3.92 2.92 FD-AB-170618-10
PMAE4102A | PMNN4493A | PMLN7008A | PMMN4062A 481.0000
496.5000
512.0000
450.0000
465.5000 | 5.30 | -0.70 7.54 5.49 4.68 3.41 FD-AB-170618-12
PMAE4102A | PMNN4489A | PMLN7008A | PMMN4062A 481.0000
496.5000
512.0000
450.0000
465.5000 | 5.59 | -0.81 9.39 6.80 5.67 4.10 FD-AB-170618-14
PMAE4102A | NNTN8128B | PMLN7008A | PMMN4062A 481.0000
496.5000
512.0000
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Table 19 (Continued)

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#

Assessment of Additional Batteries

450.0000

465.5000

PMAE4049A | PMNN4448A | PMLN7008A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.50 | -0.59 6.76 5.01 3.94 2.92 FD-AB-170618-07

450.0000

465.5000

PMAE4049A | PMNN4424A | PMLN7008A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.40 | -0.83 6.81 5.06 4.27 3.18 FD-AB-170618-09

450.0000

465.5000

PMAE4049A | PMNN4493A | PMLN7008A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.54 | -0.77 7.28 5.41 4.39 3.26 FD-AB-170618-11

450.0000

465.5000

PMAE4049A | PMNN4489A | PMLN7008A | PMMN4062A | 481.0000

496.5000

512.0000 | 5.30 | -0.72 8.04 5.92 5.01 3.69 FD-AB-170618-13

450.0000

465.5000

PMAE4049A | NNTN8128B | PMLN7008A | PMMN4062A | 481.0000

FD(AN)-AB-170619-

496.5000 | 5.75 | -0.69 8.10 5.76 4.75 3.38 01#

512.0000 | 5.59 | -0.78 10.40 7.45 6.23 4.47 FD-AB-170618-16

Assessments at the Body with Body worn PMLNS838A

DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were 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 F.

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.19 Page 25 of 100




FCC ID: AZ489FT7099 / IC: 109U-89FT7099

Table 20

Report ID: P5765-EME-00003/00004

Antenna

Battery

Carry
Accessory

Cable
Accessory

Init
Pwr

W)

Test Freq
(MHz)

SAR
Drift
(dB)

Meas.
1g-SAR
(W/kg)

Meas.
10g-
SAR

(W/kg)

Max
Calc.
1g-
SAR
(W/kg)

Max
Calc.
10g-
SAR
(W/kg)

Run#

PMAE4102A

PMNN4491B

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000 | 5.59

-0.73

3.24

243

1.92

1.44

FD(AN)-AB-170620-
18

512.0000

PMAE4049A

PMNN4491B

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.56

4.02

2.30

1.72

ZR(HR)-AB-170620-
19

512.0000

Asse

ssment of Additional Batteries

PMAE4049A

PMNN4448A

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.56

2.58

1.48

ZR(HR)-AB-170620-
20

512.0000

PMAE4049A

PMNN4424A

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000 | 5.45

-0.63

2.75

2.08

1.24

ZR(HR)-AB-170620-
21

512.0000

PMAE4049A

PMNN4493A

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.62

3.12

2.36

1.37

ZR(HR)-AB-170620-
22

512.0000

PMAE4049A

PMNN4489A

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.55

3.45

2.60

2.05

ZR(HR)-AB-170620-
23

512.0000

PMAE4049A

NNTN8128B

PMLNS5838A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.58

3.35

2.54

1.45

ZR(HR)-AB-170621-
01#

512.0000
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Assessments at the Body with Body worn PMLNS840A
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were 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 F.

Table 21

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz)

Init
Pwr

SAR
Drift
(dB)

Meas.
1g-SAR
(W/kg)

Meas.
10g-
SAR

(W/kg)

Max
Calc.
1g-
SAR
(W/kg)

Max
Calc.
10g-
SAR
(W/kg)

Run#

PMAE4102A

PMNN4491B

PMLNS5840A

450.0000

465.5000

PMMN4062A

481.0000

496.5000

-0.67

1.93

1.47

0.86

ZR(HR)-AB-170621-
02#

512.0000

PMAE4049A

PMNN4491B

PMLNS5840A

450.0000

465.5000

PMMN4062A

481.0000

496.5000

-0.54

2.09

0.91

ZR(HR)-AB-170621-
03#

512.0000

Asse

ssment of Additional Batteries

PMAE4049A

PMNN4448A

PMLNS5840A

450.0000

465.5000

PMMN4062A

481.0000

496.5000

5.46

-0.53

1.52

0.88

0.67

ZR(HR)-AB-170621-
04#

512.0000

PMAE4049A

PMNN4424A

PMLNS5840A

450.0000

465.5000

PMMN4062A

481.0000

496.5000

-0.53

1.49

0.88

0.67

ZR(HR)-AB-170621-
05#

512.0000

PMAE4049A

PMNN4493A

PMLNS5840A

450.0000

465.5000

PMMN4062A

481.0000

496.5000

5.60

-0.54

0.87

0.67

ZR(HR)-AB-170621-
06#

512.0000

PMAE4049A

PMNN4489A

PMLNS5840A

450.0000

465.5000

PMMN4062A

481.0000

496.5000

5.28

044

1.63

1.25

0.96

0.73

FD(AN)-AB-170621-
07#

512.0000
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Table 21 (Continued)

Report ID: P5765-EME-00003/00004

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
Assessment of Additional Batteries
450.0000
465.5000
PMAE4049A | NNTN8128B | PMLN5840A | PMMN4062A | 481.0000
496.5000 |5.59 | -0.60 | 1.96 1.50 1.13 0.86 FD(AN)'&?#'”%ZI'
512.0000
Assessments at the Body with Body worn PMLN5842A
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were 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 F.
Table 22
Max Max
Meas. | Cale. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
450.0000
465.5000
PMAE4102A | PMNN4491B | PMLN5842A | PMMN4062A | 481.0000
496.5000 | 5.58 | -0.71 2.42 1.60 1.43 0.95 FD(AN)'&%'”%ZI'
512.0000
450.0000
465.5000
PMAE4049A | PMNN4491B | PMLN5842A | PMMN4062A | 481.0000
496.5000 | 5.59 | -0.66 2.70 1.88 1.57 1.10 FD(AN)”IAO?#'”%ZI'
512.0000
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Table 22 (Continued)

Report ID: P5765-EME-00003/00004

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz)

Init
Pwr

W

SAR
Drift
(dB)

Meas.
1g-SAR
(W/kg)

Meas.
10g-
SAR

(W/kg)

Max
Calc.
1g-
SAR
(W/kg)

Max
Calc.
10g-
SAR
(W/kg)

Run#

Assessment of Additional Batteries

PMAE4049A

PMNN4448A

PMLNS5842A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.63

1.74

1.23

0.72

FD(AN)-AB-170621-
11#

512.0000

PMAE4049A

PMNN4424A

PMLNS5842A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.73

1.82

1.25

0.75

FD(AN)-AB-170621-
13

512.0000

PMAE4049A

PMNN4493A

PMLNS5842A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.84

1.73

1.27

0.77

FD(AN)-AB-170621-
14

512.0000

PMAE4049A

PMNN4489A

PMLNS5842A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.70

2.22

0.93

FD(AN)-AB-170621-
15

512.0000

PMAE4049A

NNTN8128B

PMLNS5842A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.78

2.27

0.93

FD(AN)-AB-170621-
16

512.0000

Assessments at the Body with Body worn PMLN5844A
DUT assessment with offered antennas, default battery and, default body worn
accessory per KDB 643646. Optional batteries were 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 F.
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Table 23

Report ID: P5765-EME-00003/00004

Antenna

Battery

Carry
Accessory

Cable
Accessory

Init
Pwr

W)

Test Freq
(MHz)

SAR
Drift
(dB)

Meas.
1g-SAR
(W/kg)

Meas.
10g-
SAR

(W/kg)

Max
Calc.
1g-
SAR
(W/kg)

Max
Calc.
10g-
SAR
(W/kg)

Run#

PMAE4102A

PMNN4491B

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000 | 5.60

-0.76

4.74

2.82

2.12

FD(AN)-AB-170621-
17

512.0000

PMAE4049A

PMNN4491B

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000 | 5.60

-0.67

5.75

4.31

3.35

2.51

FD(AN)-AB-170621-
18

512.0000

Asse

ssment of Additional Batteries

PMAE4049A

PMNN4448A

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.60

4.43

2.57

FD(AN)-AB-170621-
19

512.0000

PMAE4049A

PMNN4424A

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000 | 5.43

-0.57

4.60

3.44

2.70

2.02

ZR(HR)-AB-170621-
20

512.0000

PMAE4049A

PMNN4493A

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.61

4.75

2.75

2.05

ZR(HR)-AB-170621-
21

512.0000

PMAE4049A

PMNN4489A

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000

-0.54

2.29

ZR(HR)-AB-170621-
22

512.0000

PMAE4049A

NNTN8128B

PMLNS5844A

PMMN4062A

450.0000

465.5000

481.0000

496.5000 | 5.60

-0.62

5.96

4.46

3.44

2.57

ZR(HR)-AB-170621-
23

512.0000
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Assessment at the Body with other audio accessories
Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna”.

Table 24
Max Max
Init | SAR Meas. Meas. Calc. Calc.
Carry Test Freq | Pwr | Drift | 1g-SAR [10g-SAR | 1g-SAR | 10g-SAR
Antenna Battery Accessory | Cable Accessory | (MHz) W) | dB) | Wkg) | (Wkg) | (Wkg) | (W/kg) Run#
450.0000 | 5.58 | -0.47 7.48 5.39 4.18 so01 |F D(AN)'(’;‘;'”%D'
465.5000 | 5.45 | -0.69 9.13 6.51 5.50 302 |F D(AN)'f‘(i'”%zz'
PMAE4049A | NNTN8128B | PMLN7008A | PMLN5102A | 481.0000 | 5.50 | -0.68 | 8.87 6.29 5.28 3.74 FD(AN)'$'17O622'
496.5000 | 5.59 | -0.51 9.06 6.39 5.10 3.60 FD(AN)'AI‘E'”%D'
512.0000 | 5.60 | -0.83 9.91 7.03 6.00 426 |F D(AN)'AI‘?'”%D'
450.0000 | 5.55| -0.53 7.72 5.54 4.40 316 |F D(AN)'AI‘?'”%D'
465.5000 | 5.54 | -0.64 9.13 6.48 5.35 3g0 |F D(AN)'AI‘?'”%D'
PMAE4049A | NNTN8128B | PMLN7008A | PMLN5096B | 481.0000 | 5.59 | -0.73 8.99 6.36 533 3.77 FD(AN)'AI‘?'”%”'
496.5000 | 5.60 | -0.65 8.25 5.77 4.79 3.35 ZR(HR)'?JS'”%ZZ'
512.0000 |5.60 | -0.84 | 10.20 7.22 6.19 4.38 ZR(HR)'??'170622'
450.0000 | 5.60 | -0.56 8.40 6.02 478 3.42 ZR(HR)'??'170622'
465.5000 | 5.46 | -0.63 9.69 6.93 574 4.11 ZR(HR)'??'170622'
PMAE4049A | NNTN8128B | PMLN7008A | PMLN5275C | 481.0000 | 5.60 | -0.66 | 9.14 6.48 5.32 3.77 ZR(HR)";?'”O&z'
496.5000 | 5.60 | -0.63 8.70 6.15 5.03 3.56 ZR(HR)'?&'”%B'
512.0000 | 5.60 | -0.79 9.77 6.95 5.86 4.17 ZR(HR)'S“;'”%B'
450.0000 | 5.58 | -0.47 7.76 5.59 4.34 3.13 ZR(HR)'@'”%B'
465.5000 | 5.48 | -0.65 8.81 6.30 523 3.74 ZR(HR)'S“ﬁ'”%B'
PMAE4049A | NNTN8128B | PMLN7008A | PMLNG6123A | 481.0000 | 5.58 | -0.66 | 8.40 5.94 491 3.47 ZR(HR)'(‘;“;'”%B'
496.5000 | 5.60 | -0.65 7.53 5.30 4.37 3.08 ZR(HR)'S“;'”%B'
512.0000 | 5.60 | -0.79 9.05 6.41 5.43 3.84 ZR(HR)'?%'”%B'
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Table 24 (Continued)
Max Max
Init | SAR Meas. Meas. Calc. Calc.
Carry Test Freq | Pwr | Drift | 1g-SAR |[10g-SAR | 1g-SAR [10g-SAR
Antenna Battery Accessory | Cable Accessory | (MHz) W) | dB) | Wkg) | (Wkg) | (WKkg) | (W/kg) Run#
450.0000 | 5.58 | -0.59 6.84 4.90 3.93 2.82 ZR(HR)'&@'”%B'
465.5000 | 5.56 | -0.70 9.17 6.54 5.43 3.87 FD(AN)'&]?#'”%B'
PMAE4049A | NNTN8128B | PMLN7008A | PMLNGI29A | 481.0000 | 5.52 | -0.69 8.71 6.16 5.18 3.66 FD(AN)'%?#'”%B'
496.5000 | 5.59 | -0.65 8.12 5.73 4.72 3.33 FD(AN)'ﬁ]?#'”%B'
512.0000 | 5.60 | -0.79 9.39 6.64 5.63 3.98 FD(AN)'@?#'”%B'
450.0000 | 5.60 | -0.48 7.18 5.14 4.01 2.87 ZR(HR)'/?A‘B'”%B'
465.5000 | 5.56 | -0.63 9.51 6.81 5.54 3.96 ZR(HR)'/??'”%B'
RLN5312B w/ ZR(HR)-AB-170624-
PMAE4049A | NNTN8128B | PMLN7008A | "o n 481.0000 | 5.52 | -0.66 8.56 6.07 5.05 3.58 014
496.5000 | 5.60 | -0.66 7.47 5.28 4.35 3.07 ZR(HR)'&@'”%M'
512.0000 |5.60 | -0.78 8.69 6.15 5.20 3.68 ZR(HR)'&@'”%M'
450.0000 | 5.60 | -0.59 7.00 5.05 4.01 2.89 ZR(HR)'&@'”%M'
465.5000 | 5.59 | -0.64 9.01 6.44 5.23 3.74 ZR(HR)'&@'”%M'
BDNG6732A w/ ZR(HR)-AB-170624-
PMAE4049A | NNTN8128B | PMLN7008A | L~y 481.0000 | 5.56 | -0.64 8.22 5.85 4.80 3.41 06
496.5000 | 5.56 | -0.69 7.03 4.96 4.15 2.93 ZR(HR)'@@'”%M'
512.0000 |5.53 | -0.78 7.83 5.56 4.74 3.37 ZR(HR)’&@'”%M'
450.0000 | 5.58 | -0.53 7.67 5.49 435 3.11 ZR(HR)’&@'”%M'
465.5000 | 5.53 | -0.69 9.00 6.39 5.34 3.79  |KKL-AB-170624-10#
ZMNG031A w/
PMAE4049A | NNTN8I28B | PMLN7008A | "\\rN7ggoR | 481.0000 | 5.60 | -0.69 | 8.15 575 | 478 | 337 |KKL-AB-170624-11#
496.5000 | 5.60 | -0.61 8.03 5.67 4.62 3.26 |KKL-AB-170624-12#
512.0000 |5.60 | -0.78 9.30 6.58 5.56 3.94 |KKL-AB-170624-13#
450.0000 | 5.54 | -0.52 8.23 5.88 4.69 3.35 |KKL-AB-170624-14#
465.5000 | 5.55 | -0.58 9.62 6.85 5.55 3.95 |KKL-AB-170624-15#
ZMNG6038A w/
PMAE4049A | NNTN8128B | PMLN7008A | “(\1\~econ’ | 481.0000 | 5.56 | -0.66 8.64 6.14 5.07 3.60 |KKL-AB-170624-16#
496.5000 | 5.60 | -0.61 7.97 5.59 4.59 3.22  |KKL-AB-170624-17#
512.0000 |5.60 | -0.83 9.39 6.64 5.68 4.02 |KKL-AB-170624-18#
450.0000 | 5.56 | -0.55 7.65 5.52 437 3.16 |KKL-AB-170624-19#
465.5000 | 5.60 | -0.74 8.84 6.31 5.24 3.74 |KKL-AB-170624-20#
HMN4104B w/
PMAE4049A | NNTN8128B | PMLN7008A | b oo o F | 481.0000 | 5.55 | -0.71 7.37 5.16 438 3.07 |KKL-AB-170624-21#
496.5000 | 5.60 | -0.63 8.60 6.02 4.97 3.48 |KKL-AB-170624-22#
512.0000 |5.60 | -0.78 | 10.50 7.38 6.28 4.42 | KKL-AB-170624-24
450.0000 | 5.60 | -0.48 7.49 5.37 4.18 3.00 |KKL-AB-170625-02#
465.5000 | 5.57 | -0.62 9.46 6.75 5.49 3.91 |KKL-AB-170625-03#
PMAE4049A | NNTN8128B | PMLN7008A | PMLN5653A | 481.0000 | 5.51 | -0.65 8.47 6.02 5.00 3.55 |KKL-AB-170625-04#
496.5000 | 5.60 | -0.64 8.35 5.88 4.84 3.41 |KKL-AB-170625-05#
512.0000 |5.60 | -0.77 9.82 6.94 5.86 4.14 |KKL-AB-170625-06#
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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 F.

Report ID: P5765-EME-00003/00004

Table 25

Max Max

Meas. | Calc. | Calc.

Init| SAR | Meas. 10g- 1g- 10g-

Carry Cable Test Freq |Pwr| Drift | 1g-SAR| SAR SAR | SAR

Antenna Battery Accessory | Accessory (MHz) |((W)| (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#

450.0000 (557 _0.45 8.39 6.13 4.68 3.42 | KKL-AB-170625-07#
465.5000 560 -0.63 | 10.60 7.69 6.13 4.45 | KKL-AB-170625-08%#
PMAE4049A NNTN8128B | PMLN7008A None 481.0000 558| -0.60 963 6.97 555 4.02 KKL-AB-170625-09#
496.5000 (560 -0.65 927 6.71 5.38 3.90 | KKL-AB-170625-10#
512.0000 |560| -0.81 9.18 6.78 5.53 409 | KKL-AB-170625-11#

13.2  WLAN assessment at the Body for 802.11 b/g/n

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Body using battery PMNN4491B 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
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 F.

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 PMNN4491B Antenna Max
Mode # Frequency | Modulation Antenna portfmW] Power [mW]
1 2412 18.9
802.11b
(1Mbps) 6 2437 DSSS 21.0 22.4
11 2462 20.4
2412 7.2
802.11g
(6Mbps) 6 2437 OFDM 8.1 8.3
11 2462 7.0
2412 11.3
802.11n
(MCS0) 6 2437 OFDM 11.6 12.6
11 2462 10.8

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

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 26 for highest output power channel. SAR plots of the highest results per
Table (bolded) are presented in Appendix F.

Table 27
Init SAR Meas. Meas. |Max Calc. | Max Calc.
Carry Cable |Test Freq| Pwr | Drift | 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
Antenna Battery Accessory | Accessory | (MHz) W) (dB) (W/kg) (W/kg) (W/kg) (W/kg) Run#
AN000151A01 FD(AN)-AB-
WiFi Ant PMNN4491B | PMLN4651A None 2437.000 | 0.0210 | 0.79 0.0028 0.0008 0.0030 0.0009 170608-04#
AN\%?]?II ZISOI PMNN4491B | PMLN7008A None 2437.000 | 0.0210 | 0.11 0.00477 0.00216 0.0051 0.0023 FD_ABI;7O614_
AN\%?]?II ZISOI PMNN4491B | PMLNS838A None 2437.000 | 0.0210 | 2.15 0.000271 | 0.0000305 0.00029 0.00003 ZR-A%-SI#Z%M-
AN\%?]?II ZISOI PMNN4491B | PMLNS5840A None 2437.000 | 0.0210 | 0.00 0.00003 0.00001 0.00004 0.00001 ZR-A%-61#70614-
AN\%?]?II ZISOI PMNN4491B | PMLNS5842A None 2437.000 | 0.0210 | 0.00 0.00032 0.00006 0.0003 0.0001 ZR-A%-;#Z%M-
AN\%?]?II ZISOI PMNN4491B | PMLNS5844A None 2437.000 | 0.0210 | -1.01 0.000083 0.000012 0.00011 0.00002 FD_AB(_);7O614_
Assessment of Additional Batteries
AN\%?]?II ZISOI PMNN4424A | PMLN7008A None 2437.000 | 0.0208 | 0.99 0.00204 0.00063 0.0022 0.0007 TLC_A%:: 70630-
AN000151A01 FD(AN)-AB-
WiFi Ant PMNN4448A | PMLN7008A None 2437.000 | 0.0215 0.63 0.00194 0.00062 0.0020 0.0006 170613-12
AN\%?]?II ZISOI PMNN4489A | PMLN7008A None 2437.000 | 0.0224 | 0.47 0.00212 0.00047 0.0021 0.0005 ZR-A%-;#Z%M-
AN\%?]?II ZISOI NNTN8128B | PMLN7008A None 2437.000 | 0.0210 | -0.01 0.00244 0.00075 0.0026 0.0008 FD_ABI(1)7O614_
AN\%?]?II ZISOI PMNN4493A | PMLN7008A None 2437.000 | 0.0224 | -0.95 0.00044 0.00005 0.0005 0.0001 ZR-A%;‘I#Z%M-
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13.3 LMR assessment at the Face for 450-512MHz band
Battery PMNN4493 A 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 (450-512MHz) which are listed in Table 28.
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 F.
Table 28
Test Freq (MHz) Power (W)
450.0000 5.46
465.5000 543
481.0000 5.50
496.5000 5.49
512.0000 542
DUT assessment with offered antennas, default battery with front of DUT positioned
2.5c¢m facing phantom per KDB 643646. Optional batteries were tested per the
requirements of KDB 643646. Refer to Table 28 for highest output power channel.
SAR plots of the highest results per Table (bolded) are presented in Appendix F.
Table 29
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
450.0000
465.5000
PMAE4102A | PMNN4493A |Radio @ Front None 481.0000 | 5.55| -0.62 5.51 4.16 3.21 2.42 KKL'FA%S'”%%'
496.5000
512.0000
450.0000 | 5.46 | -0.42 | 7.17 5.42 4.05 3.06 KKL'FA?S'”%N'
465.5000
PMAE4049A | PMNN4493A |Radio @ Front None 481.0000 | 5.53 | -0.47 6.39 4.83 3.61 2.73 KKL'FA%];'”%%'
496.5000
512.0000 | 5.55| -0.55 6.18 4.65 3.54 2.66 KKL'FA?;:'”%%'
Assessment of Additional Batteries
450.0000 | 5.60 | -0.41 | 6.73 509 | 370 | 280 KKL‘FA?;‘”%%‘
465.5000
PMAE4049A | NNTN8128B |Radio @ Front None 481.0000
496.5000
512.0000
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Table 29 (Continued)

Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#

Assessment of Additional Batteries

KKL-FACE-170626-

450.0000 | 5.40 | -0.41 6.90 5.23 3.93 2.98 13

465.5000

PMAE4049A | PMNN4448A |Radio @ Front None 481.0000

496.5000

512.0000

KKL-FACE-170626-

450.0000 | 5.34 | -0.46 6.57 4.99 3.83 291 14

465.5000

PMAE4049A | PMNN4424A |Radio @ Front None 481.0000

496.5000

512.0000

KKL-FACE-170627-

450.0000 |5.24 | -0.36 6.61 5.03 3.84 2.92 01#

465.5000

PMAE4049A | PMNN4489A |Radio @ Front None 481.0000

496.5000

512.0000

KKL-FACE-170627-

450.0000 |5.52 | -0.44 6.61 5.03 3.71 2.82 024

465.5000

PMAE4049A | PMNN4491B |Radio @ Front None 481.0000

496.5000

512.0000

13.4 WLAN assessments at the Face for 802.11b/g/n (2.412 — 2.462 GHz)

The tables below represent the output power measurements for WLAN 2.4 GHz
802.11b/g/n for assessments at the Face using battery PMNN4493A 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
30. The channel with the highest conducted power will be identified as the default
channel per KDB 643646 (SAR Test for PTT Radios).

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 30
Battery:
Channel Channel PMNN4493A Antenna Max
Mode # Frequency | Modulation Antenna portfmW] Power [mW]
1 2412 19.0
802.11b
(1Mbps) 6 2437 DSSS 21.0 22.4
11 2462 20.5
2412 7.3
802.11g
(6Mbps) 6 2437 OFDM 8.1 8.3
11 2462 7.1
2412 11.1
802.11n
(MCS0) 6 2437 OFDM 12.3 12.6
11 2462 10.8

DUT assessment with WLAN internal antenna with front of the DUT
2.5cm from phantom with all offered batteries. Refer to Table 30 for highest output
power channel. SAR plots of the highest results per Table (bolded) are presented in

Appendix F.
Table 31
Init SAR Meas. Meas. |Max Calc. | Max Calc.
Carry Cable |Test Freq| Pwr | Drift | 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
Antenna Battery Accessory | Accessory | (MHz) W) (dB) (W/kg) (W/kg) (W/kg) (W/kg) Run#
ANO000151A01 ZR-FACE-
WiFi Ant PMNN4493A None None 2437.000 | 0.0210 | 0.00 0.02400 0.01300 0.0257 0.0139 170613-07
Assessment of Additional Batteries

ANO000151A01 ZR-FACE-
WiFi Ant PMNN4424A None None 2437.000 | 0.0208 | 0.03 0.02100 0.01200 0.0227 0.0129 170609-04
ANO000151A01 ZR-FACE-
WiFi Ant PMNN4448A None None 2437.000 | 0.0215 0.05 0.02000 0.01200 0.0209 0.0125 170613-02
ANO000151A01 ZR-FACE-
WiFi Ant PMNN4489A None None 2437.000 | 0.0224 | 0.26 0.02000 0.01200 0.0200 0.0120 170613-03
ANO000151A01 ZR-FACE-
WiFi Ant PMNN4491B None None 2437.000 | 0.0210 | 0.11 0.01900 0.01100 0.0203 0.0118 170613-04
ANO000151A01 ZR-FACE-
WiFi Ant NNTN8128B None None 2437.000 | 0.0224 | 0.07 0.02000 0.01200 0.0200 0.0120 170613-05

13.5 Assessment at 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 F.
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Table 32
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory (MHz) | (W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
Body
516.0000 | 5.60 | -0.97 | 4.49 3.14 2.81 1.96 |KKL-AB-170625-13#
PMAE4102A | NNTN8I28B | PMLN7008A | FMN4104B w/
RMNSTI6A | 520.0000 |5.60 | -0.90 | 4.61 3.27 2.84 2.01 | KKL-AB-170625-15
516.0000 | 5.60 | -0.78 | 9.77 6.92 5.85 4.14 |KKL-AB-170626-01#
PMAE4049A | NNTN8I28B | PMLN7008A | FMN4104B w/
RMNSTI6A | 520.0000 |5.60 | -0.84 | 9.63 6.83 5.84 414 |KKL-AB-170626-02#
Face
516.0000 | 5.58 | -0.59 | 4.07 3.07 234 1.76 KKL'FA%; 170627-
PMAE4102A | PMNN4493A |Radio @ Front None
520.0000 | 5.55 | -0.71 3.66 2.75 2.17 1.63 KKL'FASE#”%N'
516.0000 | 5.58 | -0.54 6.28 4.74 3.57 2.69 KKL'FA%; 170627-
PMAE4049A | PMNN4493A |Radio @ Front None
520.0000 | 5.55 | -0.58 5.99 452 3.45 2.61 KKL'FA(():;; 170627-
13.6 Assessment for ISED, Canada
Based on the assessment results for body and face per KDB643646, additional tests
were not required for ISED Canada frequency range (450-470 MHz) as testing
performed is in compliance with ISED Canada frequency range.
As per ISED Notice 2016-DRS001, additional tests were required for the low, mid
and high frequency channels for the configuration with the highest SAR value. The
SAR results are in Table 32 below. SAR plots of the highest results per Table
(bolded) are presented in Appendix F.
Table 33
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq | Pwr | Drift | 1g-SAR| SAR SAR SAR
Antenna Battery Accessory Accessory (MHz) |(W) | (dB) | (W/kg) | (W/kg) | (W/kg) | (W/kg) Run#
Body
450.0000 | 5.45 | -0.48 8.28 6.05 4.75 3.47 ZR(AN)'ggB'17O712'
PMAE4049A | NNTN8128B [PMLN7008A None 465.5000 | 5.60 | -0.63 | 10.60 7.69 6.13 445 | KKL-AB-170625-08#
470.0000 | 5.59 | -0.74 | 10.40 7.57 6.18 4.50 ZR(AN)'?E'”OHZ'
Face
450.0000 | 5.46 | -0.42 7.17 5.42 4.05 3.06 IH;L'FACIIS'17O627'
PMAE4049A | PMNN4493A R;‘i(i;t@ None 465.5000 | 552 | -048 | 7.29 5.50 4.13 3.12 I“:L'FACIE'”%”'
470.0000 | 5.48 | -0.47 7.07 532 4.03 3.03 IH;L'FACII;:'17O627'
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13.7 Assessment at the Bluetooth band

13.7.1 FCC Requirement

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

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation
distance, mm)] *[\/F(GHZ)] = 2.4, which is < 3 for 1-g SAR or 7.5 for 10-g extremity

Where:

Max. power = 7.7mW (10mW*77% 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.

13.7.2  ISED Canada Requirement

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

Standalone Bluetooth transmitter operates at

Maximum conducted power:
=10 mW * 77%
=7.7 mW or 8.87 dBm

Equivalent isotropically radiated power (EIRP):

= Maximum conducted power, dBm + Antenna gain, dBi
=8.87 dBm —4.00 dBi

=4.87 dBm or 3.07 mW

Higher output power level, maximum conducted power 7.7 mW was below the
threshold power level 20 mW. Hence SAR test was not required for Bluetooth band.

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 G.
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Table 34
Max Max
Meas. | Calc. | Calc.
Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq| Pwr | Drift |1g-SAR| SAR SAR SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (W/kg) | (W/kg) |(W/kg)| (W/kg) Run#
PMAE4049A NNTN8128B PMLN7008A HEAAI;II;IS?AI?XV/ 512.0000 | 5.60 | -0.46 11.60 8.26 6.45 4.59 KKL-AB-170626-06#
14.0 Simultaneous Transmission Exclusion for BT

15.0

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.19

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

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

< 50mm:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] *[VF(GHz)/X] = 0.32W/kg, which is < 0.4 W/kg (1g)

Where:

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

Max. power = 7.7mW (12mW*77% duty cycle)
Min. test separation distance = Smm for actual test separation < Smm

F(GHz) = 2.48 GHz

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

SAR results are not reported herein.

Simultaneous Transmission between LMR and WLAN

These devices use a single transmitter module and antenna for both WLAN and BT. WLAN

and BT cannot transmit simultaneously. Simultaneous transmission for BT had been

excluded as mentioned in section 14.0. The maximum sourced-based-time-averaged output
power for 802.11 b is 22.4mW while BT is 7.7mW. 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 35
LMR Bands
Freq. (MHz) 450-512 MHz
| WLAN Band | 2412 -2462 \

Page 40 of 100




FCC ID: AZ489FT7099 / IC: 109U-89FT7099 Report ID: P5765-EME-00003/00004

16.0 Results Summary

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

Table 36
. Frequency band Max Calc at Body Max Calc at Face (W/kg)
Technologies (MHz) (W/kg)
1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC

LMR 450-512 6.45 4.59 4.05 3.06

WLAN 2412-2462 0.0051 0.0023 0.0257 0.0139
ISED Canada

LMR 450- 470 6.18 4.50 4.13 3.12

WLAN 2412-2462 0.0051 0.0023 0.0257 0.0139
Overall

LMR 450-520 6.45 4.59 4.13 3.12

WLAN 2412-2462 0.0051 0.0023 0.0257 0.0139

All results are scaled to the maximum output power.

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

Table 37
Combined 1g- Combined 10g-
Designator Frequency bands SAR SAR
(Wikg) (W/kg)

Body
FCC LMR (450-512MHz) and WLAN band 6.46 4.59
ISED Canada LMR (450- 470 MHz) and WLAN band 6.19 4.50
Overall LMR (450-520 MHz) and WLAN band 6.46 4.59

Face
FCC LMR (450-512 MHz) and WLAN band 4.08 3.07
ISED Canada LMR (450- 470 MHz)and WLAN band 4.16 3.13
Overall LMR (450-520 MHz) and WLAN band 4.16 3.13

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 required because SAR
results are above 4.0 W/kg (Occupational).

The Table below includes test results of the original measurement(s), the repeated
measurement(s), and the ratio (SARp;en/SARey) for the applicable test configuration(s).
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Table 38
Adj
Calc.
Carry Cable Test Freq. | 1g-SAR
Run# Antenna Battery Accessory Accessory (MHz) | (W/kg) | Ratio Comments
KKL-AB-170624-24 6.28 No additional repeated
HMN4104B w/ scans is required due to
PMAE4049A | NNTN8128B | PMLN7008A RMN5116A 512.0000 0.97 the Ratio

KKL-AB-170626-06# 6.45 (SARmigh/SARjow) < 1.20

18.0 System Uncertainty

A system uncertainty analysis is not required for this report per KDB 865664 because the
highest report SAR value for 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

Measurement System

Probe Calibration E.2.1 6.7 N 1.00 1 1 6.7 6.7 o0
Axial Isotropy E22 | 47 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E22 | 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 | 47 R 1.73 1 1 2.7 2.7 )
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E26 | 03 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 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
Probe Positioner Mech. Tolerance E62 | 04 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 0
Max. SAR Evaluation (ext., int.,

avg.) E.5 34 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E42 | 32 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 6.62 | 50 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 2.3 2.3 0
Liquid Conductivity (target) E32 | 5.0 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity (measurement) | E.3.3 | 3.3 N 1.00 0.64 0.43 2.1 1.4 0
Liquid Permittivity (target) E32 ] 5.0 R 1.73 0.6 0.49 1.7 1.4 0
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. 13.19

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

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 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E2.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 0
Linearity E24 4.7 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
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 0
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 o0
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 o0
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 0
Max. SAR Evaluation (ext., int.,

avg.) E.5 34 R 1.73 1 1 2.0 2.0 o0
Test sample Related

Test Sample Positioning EA4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E.A4.1 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 o0
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 2.3 2.3 o
Liquid Conductivity (target) E3.2 5.0 R 1.73 0.64 0.43 1.8 1.2 o0
Liquid Conductivity

(measurement) E.3.3 3.3 N 1.00 0.64 0.43 2.1 1.4 o0
Liquid Permittivity (target) E3.2 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 11 419
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k=2 22 22

Notes for uncertainty budget Tables:

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

b) Tol. - tolerance in influence quantity.

c¢) Prob. Dist. — Probability distribution

d) N, R - normal, rectangular probability distributions

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

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

g) Ui — SAR uncertainty

h) vi - degrees of freedom for standard uncertainty and effective degrees of freedom
for the expanded uncertainty
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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 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 o
Dipole

Dipole Axis to Liquid Distance 8,E.4.2 2.0 R 1.73 1 1 1.2 1.2 ©
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E.3.3 33 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 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 ©
Combined Standard Uncertainty RSS 10 9 99999
Expanded Uncertainty

(95% CONFIDENCE LEVEL) k= 19 18

Notes for uncertainty budget Tables:

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.19

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 ©
Axial Isotropy E.2.2 4.7 R 1.73 1 1 2.7 2.7 ©
Spherical Isotropy E2.2 9.6 R 1.73 0 0 0.0 0.0 ©
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 ©
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 ©
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 ©
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 ©
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 ©
Integration Time E.2.8 0.0 R 1.73 1 1 0.0 0.0 ©
RF Ambient Conditions - Noise E.6.1 3.0 R 1.73 1 1 1.7 1.7 ©
RF Ambient Conditions - Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 ©
Probe Positioner Mechanical Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 ©
Probe Positioning w.r.t. Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 ©
Max. SAR Evaluation (ext., int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 ©
Dipole

Dipole Axis to Liquid Distance 8,E.4.2 2.0 R 1.73 1 1 1.2 1.2 ©
Input Power and SAR Drift Measurement 8,6.6.2 5.0 R 1.73 1 1 2.9 2.9 ©
Phantom and Tissue Parameters

Phantom Uncertainty E3.1 4.0 R 1.73 1 1 2.3 2.3 ©
Liquid Conductivity (target) E.3.2 5.0 R 1.73 0.64 | 0.43 1.8 1.2 ©
Liquid Conductivity (measurement) E.3.3 33 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 ©
Liquid Permittivity (measurement) E.3.3 1.9 R 1.73 0.6 | 049 | 0.6 0.5 ©
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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Calibration Laboratory of A,

Schmid & Partner —ts 5 mﬁw'ﬂ"KﬂMIdhm
Enginesaring AG % g smuhm di mu::

Zeughausstrasse 43, 3004 Zurich, Switzerdand 'f/';J-:;'\‘\\v Swiss Calibration Sarvice

el

Accredited by the Swss Accreditation Sarvice (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multitateral Agreament for the recognition of calibration certificates

Cliant | i MY . J 1% ;‘%ﬂ :

Accreditation No.: SCS 0108

Calibration procedures)

I

Wy i LT

This calivratian cerficata documants the iaceabiily i rational standards, which reaizs the physical Units of messurernents (S1).
The measurernents and ihe unoarsinties with confidence probability ara piven on he following pages and ans pan of e certificste.

Cialibmation date:

All calibraticns have besn conducted in the ciosed labaratary facility. ervifonmant emporaturs (22 + F1MC and humidity = 0%,

Calbration Equipment used (METE critical for calibration)

Primary Standards (] Cal Dale (Cedificata No.} Sthedulad Casbralion
Power males MRP BM: 10477B Od-Ape-t 7 (hio. 17-02521102523) Apr-16 T
Power sansor NAP-Z91 SN 103244 D4-Apr-17 (M. 217-02521) Agpr-1B

Poveer sansor NRP-Z91 Sh: 103245 B4-Apr-17 {No. 217-02528) Apr-18

Fiefarance 20 4B Attenuator Sh: SEIFT (206} OT-Apr-1T (Mo, 217-03586) Agr18

Referance Praba ES300V2 SN: 33 31-0ec-16 (Mo. ES33013 Dectl) | Dec7

DAES SN fi0 T-Dae-16 (Mo, BWE4-H50_Dec16) Dac-17

Sacondary Standands (%] Check Date (in fowse) Schaduled Check
Powor mater E44198 SM: GB41283a74 A6-Ape-18 (in house check Jun-16) In house chck- Jun-15
Power sensor E44 134 SM: Myd 1498087 O Apr-18 {in house check Jun-16) In housa chack: Jun-1&
Powwer sensor E44124 Sh: O0A1 10T 06-Apr-18 (in howse chagk Jun-16} In house check: Jur-16
RF genaeraer MP 88480 S US3IB4ZLIMTIO 04-Aug-88 [in house check Jun-18) In nouEe sheck: Jun-18
Matwark M!ELHHF'S?R!E SH. USATINMGAE 18-0cl-01 (in house check Oct-16) In hiouge chack: Oct-17

Calbrated by

Approed Gy

Issued: May 18, 2017

This celibration centiicate shall not be raproduced ecept in full without willen approval of tha Isboratory.
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Calibration Laboratory of ey,

) 5 e B Schweirerischer Kalibriendienst

Schmid & Partner %%% S Service suisee dtalonnage

Engineering AG L s Bervizio svizzero df laratura
Zeughausstrasse 43, 1004 Zurich, Switzartand "v,ﬁf s Swiss Calibration Service
Aocradited by he Swiss Accreditation Service [SAS) Accreditation Mo.: SCS 0108
The Swiss Accreditation Sarvica is ono of the signatories to the EA
Multilateral Agreement foar the recognition of calibration certificates
Glossary:
TSL tissue simulating ligueid
MORMz,y,z sensilivity in free space
CorvE sensilivity in TSL/ NORMz, v,z
DCP diode compression paint
CF crest factor (1/duty_cycla) of the RF signal
ABCD modulation dependent linearization parameters
FPolarization @ o ratation around probs axis
Palarization & A ratation around an axis that is in the plane normal to probe axis (st measuremant center),

L, 5 =0 B nomal o probe axs

Connectar Angla infarmetion used in DASY system to align probe sensar X to the robof coordinate system
Calibration is Parformed According to the Following Standards:

& |EEE 5td 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatial-fweraged Spacific
Absarption Rate (SAR) in the Human Hazd from Wirgless Communications Devices: Measurement
Techniquas”, Juna 2013

b} IEC 62209-1, "Procedure o measure the Specific Absorption Rale (3AR) for hand-held devices used in closa
prowimity fo the ear (frequency range of 300 MHz lo 3 GHz)", February 2005

6} |EC 62205-2, "Procadure fo determine the Specific Absorplion Rate (SAR) for wirsless communication devices
used in close proximity to the human bedy (frequency rangs of 30 MHz to 8 GHz)", March 2010

d) KDE 885564, "SAR Measurement Reguiremants for 100 MHz to 6 GHZ"

Methods Applied and Interpretation of Parameters:

-

Cartificate No: EX3-3612_May1T Fage 2 of 15

NOFMz,y, 2: Assessed for E-field polarization 8 = 0 {f < 800 MHz in TEM-cell; f > 1800 MHz: R2? wavaauida).
MORMz,y.2 are only inflermediale valuss, ie., the uncariinties of NORMx,y,z does not affect the E°-fizld
uncertainty inside TSL (see below CameF).

MOERYTIx, .2 = NORMx, .2 * frequency_rasponse (sea Froquency Response Chart), This inearization is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency response & included
I e stated wncarainty of ConvE,

DCPx .z DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {no uncertainty required). DCP does not depend on frequancy nor media,

PAR: PAR i3 the Peak to Average Rallo that is not calibrated but determined based on the signal
charactaristcs

Ax .z Bx y 2 Cx 2y Ox oz VIRxp 2 A, B, C, D are numenical linearization parameters assessed based an
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VI is the maximum calibration range expressed in RMS voltage across the diode

ConviF and Boundary Effect Parameters: Assessed in fist phantom using E-field {or Temperature Transfar
Standara for f < 800 MHz) and inside waveguide using analytlcal fiekd distributions based an power
measurements for > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typlcal uncenainty valuas ara given. These parameters ara
used in DASY4 software to improve probe accuracy close to the boundary, The sensiilvity in TSL coresponds
to NORMz .2 * ConvF whereby the uncartasinty comesponds to that ghwen for ConeF. A frequency depandent
CanvF is used in DASY varsion 4.4 and higher which allows extending the validity fram * 50 MHz to £ 100
MHz.

Spherical ispiropy (30 deviatian from Eofooy): Ina flield of low gradients realized using a flat phantom
exposad by a patch antenna.

Sengor Offsel: The sansor offset comesponds o the offset of virtual measurement center from the prabe tip
{on probe axis). No foleranca required,

Conmector Angle: The angle ks assessed uging the information gained by delermining the NORx (no
uncertainty required).
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EX3IDVS — SN:3E12 May 17, 2077

Probe EX3DV4

SN:3612

Manufactured: March 23, 2007
Calibrated: May 17, 2017

Calibrated for DASY/EASY Systems

(Mate: non-compatible with DASYZ system!)
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EX3DV4— EM:3612 May 17, 2017

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

Basic Calibration Parameters

__ Sansor X o Sensor ¥ Sonsor Z | unc (k=z2)
Norm {phiivim) ™ 0.43 _ 0.48 0.30 [ £101 % |
DCP {my1™ 04,2 SR8 a7 [

Modulation Calibration Parameters

up Communication System Mame A B E D | VYR | Unct |
dB dB v dB | mv | (k=2)

I eN " 0o | oo 10 0.00 | 1404 | 227 % |

¥ 0.0 ] 10 | T anT | ]

Z | oo 0o | 10 | 1417 |

Meata: For details on UID paramelars ses Appandix.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximatehy 95%.

*The uncaneinies of Mom X,¥ 2 00 not affect the Efeid unceslanty inside TSL (see Pages 5 and 8],

? Mumerical Bnearizalion parameler: uncenanty mot reguirad,

;zl.lrmT;l.rrI:.ris determingd using the max. dewviaticn from linesar response sppsying reclargular distribuion and is expressed for the squars of tha
Ief wanlise.

Cortificate Mo EX3-3812_May17 Page 4 of 15
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EX3004- SH:3812 bday 17, 2017

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth™ Une

| f(MHz})® | Permittivity” |  (Sim)" | ConvFX | ConvFY | ConvFZ | Alpha®| (mm) {k=2)
150 523 D.76 1017 | 1047 | 1047 | 000 | 100 | £133%
300 45.3 0.87 9.87 9.87 9,87 0.08 | 120 | +133%
450 435 0.87 925 8.25 9.25 06 | 120 | x133 %
750 41.9 0.89 871 B.71 8.71 046 | 083 | r1z0%
835 41.5 0.90 845 B.45 B.45 046 | 080 | :120%
a00 415 0.97 8.27 B.27 B27 | 048 | 084 | :120%
1450 40,5 1.20 7.78 7.78 1.78 039 | 080 | £120% |
1810 40.0 1.40 7.18 7.8 7.18 033 | 085 | £120%
1600 40.0 1.40 pAL 7.6 116 025 | 086 | £120%
2100 398 1.49 7.17 77 7.17 033 | 080 | £120%

2300 3.5 1,67 6.88 6,88 6.88 032 | 080 | $120%
2450 39.2 1.80 6.50 6,50 £.59 035 | DB0 | £120%
2600 39.0 1,96 6.49 £.49 6.49 037 | 080 | $£120%
4850 36.3 .40 512 512 5.12 035 | 180 | £13.1%

| 5260 6.0 4.7 4.76 4.76 4.76 035 | 180 | £131%
5500 5.8 4.96 4.58 4.56 4.58 040 | 180 | £134%
5600 5.5 5.07 4.38 4.36 438 040 | 180 . +131%
5750 36.4 522 4.85 4.85 4,85 040 | 180 | +131%

© Eraquancy validity sbicve 300 MHz of £ 100 MHEZ only apphes for DASY w44 and highar (3ee Page 2], e4sa il is resticied 10 + 50 MHz. The
uncartainty i Ihe RES of the Comd uncertainty ot calibration trequency and the uncertainty for the ndicated Irequency band. Freguency waidty
below 300 MHz i + 10, 25, 40, 50 and 70 MHz for CorvF assessments at 30, 64, 126, 150 and Z20 MHz respoctively, Above 5 GHE Tregueney
valkdity can be axtended io £ 110 MHz,

P i Frequencies balaw 3 SHz the validity of fksaa paramatars [z and o) can be refaxed io + 107 if iquid compensaton farmula i appbied i
measured SAR values. Al freguencies above 3 GHz, the valigity of flssue parameters [z and o) i restricled to & 8% . The unceetalnty i tha RSS of
b ComvF uncentainly for indicated argel tssue paramalers,

# plphalDepth ang determingd dunng calbralion. SPEAG warranta that the remaining deviefion due ta the boundary affect aller compensation ks
abways lass than = 1% for fragquencies below 3 GHz arwd balow = 2%, for frequancias beteeen 3-6 GHE &t any distencs lamer than hatt tha probe fip
diameles fram e boundary.
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EX30NA- SH:3612 May 17, 2017

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) rﬁﬁlm' c"ﬁ"“w ConvFX | ConvF ¥ | ComvFZ | Aipha® “E..;":.‘f [liI:;l
150 61.8 0.80 8.62 9.82 8.82 0.00 | 100 | £133%
300 58.2 0.92 8.51 851 9.51 005 | 125 | £13.3%
450 56.7 0.94 5.35 .35 8.35 009 | 125 | £133%
750 555 0.96 B.G2 862 8.62 044 | 08B0 | £120%
835 55.2 0.97 8.41 B 8.41 052 | 084 | +120%
a00 55.0 1.05 .38 8.38 8.38 027 | 111 | £12.0%
1450 54.0 1.30 7.99 7.38 7.39 032 | 080 | £120%
1810 53.3 1.52 713 7.13 7.13 034 | 094 | +120%
1800 53.3 1.52 7.07 .07 7.07 040 | 080 | £120%

2100 53.2 1.62 727 7.27 7.27 042 | 080 | £120%
2300 529 1.81 6.86 6.8 6.56 040 | 080 | #120%
2450 52.7 1.95 6,82 6.82 6.62 027 | 082 | £120%
2600 52.5 218 £.58 6.58 B.58 029 | 080 | £12.0%
4950 49.4 5.01 4.39 4.39 4.39 040 | 180 | £131%
| 5260 48.9 5.36 431 431 4,31 040 | 180 | £131%
5500 48,6 5.65 3.89 3.80 3.89 045 | 180 | +131%
5600 48.5 5.77 3.80 3.80 3.80 045 | 190 | #13.1%
5750 48.3 5.94 4.00 4.00 4.00 060 | 180 | £131%

“ Frpquancy ualigity above 300 MHz of + 00 MH2 only aopies for DASY vd.4 and bigher (see Bage 2}, alsa it iz resticied is = 50 Mz Tha
uncartainty is e S5 of the ConvF unceraindy af salbralion frequency and the ncertainty for the indicated requancy band. Frequancy validiy
befc 300 MHz is 2 10, 25, 40, S0 ard 70 MHz for Cor assessmants o 30, 64, 128, 150 and 220 MHz respestvaly, Above § GHz Trequency
walidity ean be satandad o £ 110 MHz,

" Al fraguencies beiow 3 GHz, he validity of lissue parameters (& and o) can be relsesd o = 10% if ligquid cempansation farmua is applied ke
meagued SAR vales. Al fraguencies shove 3 GHz, the validity of tesue paramaters (o and o) & restiicted 1o 2 5% The wosrlanty is the RES of
the Comf uncerdanly fol indcaled targal Esue parameers.

* AlhaDegth ae determined during calibration. SPEAG wamarts that the remaining deviabion dus o the boundary effect aber comparsation is
always bass than 3 14 for frequencies Delow 3 GHz 8nd below £ 2% for fnequencies batwaen 3-8 GHZ al any tetance |anger than half the probe tip
damater froam the boundary.
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EXIDV4- 5N:3512 May 17, 2017

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

-

h %]
H—.FI"_F"I'T1

i

-
l
TTTT#cT

=
=]
|

Frequency response (normalized)
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09 ) ]

- i !
08+ i i
07 ; i} _
[11=1 e e e s e et o 1 e PR e+ eeeaneh
05 F I il . | L1 | NN | [ R |

o 500 1640 1500 2000 2800 3000

a f [MHz]
: &
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30W4— SN 3612 bay 17, 2017

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz, R22
L e
128, AL (£ a5
1 { ' .
aowa | - I !
R r ! N T LT ™ * -'1-3#‘.'(”‘ $4  Df 08
¥ i ] Il
A i D “am . A i - 1
..}'lt- o ¥ . .. . . -
L LN w s L1 L&
Ter X ¥ 3 Tat X Y F4
as4- i

"-l-_

i) i i '
E oo Wﬁ-ﬂ—‘%’lw H#"M—lﬂ:‘r lﬁ-hm:r_-u—_rﬂr&ﬁﬂsu

_;]_5,_-............E.....................:............ . ....;......................;......... R S N T

I T S T S N [ T T N TN T T T Y TN N T N

thi o a0 b 53 100 150

ol ]

‘-L'ﬂ-l: Emz 1E|l.’:‘.'li'l'llliz EE:I!.";ﬁI-:

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EXIDV4- SN3512 May 17, 217

Dynamic Range f(SARpeaq)
(TEM cell , fuuu= 1900 MHz)

10%

y
=)
T

Input Signal W]

105

10

109 10+ 10 108 10 108 10
SAR [mVWiem?3]

mot compensated cormpensated

SAR [mWizm3]

*
not carmpansated cafmpensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DVa- SM.3612 May 17, 2017

Conversion Factor Assessment

f = 835 MHz WGLS R (H_comvF) = 1900 MHz WGLS R22 [H_convF)
159 | (]
Y i .
an’ | 2% A
5, | Y
3 25 . Eal o
¥ B
T £ | .
[\ N I
i 3"
15 " :.
0]
1.1 d I
+f e
.1|'|:....l...... - bk s anbamddiaad 0 e L R I T r— ‘.-_I:_
% ¥ hLs Ek o on = n - i % i 3 Eall Kol - as il
x|l cfmmi
n:i.-‘ |:|r|-r‘l.ilﬂ.' ::\é:w;f ";'le
Deviation from Isotropy in Liquid
Error (§, 8), f =900 MHz
-0 -08 08 D& 02 00 02 04 035 0B 1D
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificate No: EX3-3612_May17 Paga 10 of 15
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EXaDvd— BN:3612 May 17, 2017

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

Other Probe Parameters

Sensor Arrangemeant Triangular
'_Eunnen'th?.ﬁ.ngle ] 7B g
Mechanical Surface Detection Mede T anabled
Opiical Surface Detection Made disabled
Probe Overall Length S — — TR
Prebe Bogy Diameter [ 10 mm
Tip Length 8 mm
Tip Diameter o . “25 mm
Probe Tip io Sensar X Calibration Point 1mm
| Probe Tip to Sensar ¥ Calibration Foint Tmm
Frobe Tip te Sensor Z Calibration Point 1 mm
Fecommended Measurament Distance from Surface 1.4 mm

Carificate MNo: EX3-3612_May17 Page 110l 15
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EX3I0VaE— SN36T2 May 17, 2017
ggp-andi: Moduiation Calibration Parameters
Communication System Nams A B C o VR Unc™
dB dB v db my (k=2}
1] cw X 0.0 0.0 1.0 o0 | 1404 | 227 %
¥ 0o 0.0 1.0 140.7
F o0 0.0 10 T
ggi::?ﬂ - | GEM-FDD{TDMA, GMSE) FEERE BE.5 138 238 | 1178 | £19%
¥ | 167 B35 125 76.9
B B Z | 23 R 146 107.2
:,Tés' GPRS-FOD (TOMA, GMSKE, TH 0} X | 214 6.8 142 | BA7 | 1115 | 238 %
¥ | 163 627 121 76.2
z | 263 704 16.4 103.6
10024. | GPRS-FOD [TOMA, GMSE, TH (-1 X | 10m 4.1 135 | 666 | 1454 | =17 %
Y 5,88 7a0 17.9 140.9
_ zZ | 474 797 163 1337
Emzﬁn EDGE-FOD (TOMA, BPSK, Th ) % | 557 740 30 | 12E2 | 7R2 | #1005
¥ | 488 70.0 248 53.4
. Z | 549 738 2ra 721
E&ﬁgﬂ- EDGE-FOD (TOMA, BPSK, TN -1} X | sar 5.0 2455 9.85 | 1462 | #17%
¥ | 47T Ti4 236 0.0
I _ £ | s5e3 TE6 26.4 1338
;Té‘f- GPRE-FOO (TOMA, GMSK, TH 0.1-2) X | 538 1.3 176 480 | 1478 | 21.9%
v | 2373 | 100 | 233 [EI]
Z | 2488 537 231 1330
E’U;gﬂ- GPRS-FOD TOMA, GMEK, TH8-1-2-3) | » | 2340 | 998 #z | 385 | 1967 | #1d%
¥ | 3148 996 218 1413
Z | 2aan g9 223 145.2
gﬂg& EDGE-FDD (TOMA, BPEK, TH D-1-2) % | 533 6.0 245 | 1.8 | 1488 | #14% |
¥ | 483 o 223 147.6
Z | 544 TET 25.3 1340
éﬁﬂ- COMAZ000 {1xRTT, RCA} X | 485 BE.6 109 467 [ M0 | 2w
¥ | 484 ar.2 194 1405
Z | s 652 201 145.8
émhfs. UMTS-TOD (TD-SCOMA, 1 28 Meps) % | as3 70.5 2456 | 1100 | 1178 | #1.7%
¥ | 400 671 228 B0
Z | ams 718 254 | iaa
10058- | EDGEE-FDD (TOMA, 8PSK, TMO1-2-3) | % | 464 T34 226 | GEZ | 1atD | 4%
¥ | 457 724 227 1472
Z | am 750 240 1280
é"ﬁ"- COMAZ000 {1xRTT, RC3} X | 388 657 163 397 | 1358 | D9 %
¥ | 408 BELE 14,0 1435
Z | am 67.9 19,8 145.3
10080- | GPRS-FOD {TOMA, GMSH, TH 0-3) X | zm A4 134 GhE | 1428 | t2.2%
¥ | 269 6 150 1385
Z 11.30 91.6 222 135.5
Cortficats No: EX3-3812_May 17 Pape 12 of 15

Motorola Solutions Inc. EME Form-SAR-Rpt-Rev. 13.19 Page 76 of 100



FCC ID: AZ489FT7099 / IC: 109U-89FT7099 Report ID: P5765-EME-00003/00004

EXIDVE SM3812 May 17, 2017
10098~ | EDGE-FDD (TOMA, BRSK, TH 0-4) X .06 TTA 269 955 | 1416 | 225
¥ 5.01 72,9 24.3 1060
Z | &N 788 8.0 1490
10117- IEEE 802.71n (HT Mixed, 13.5 Mbps, K| 1060 62,2 25 807 145.0 | 20%
CAB BPEK]
Yo 10,31 G4 4 i 1295
Z | 1045 £ .5 132.0
10486 | IEEE 802 11n (HT Mixed, 6.5 Mbps, ¥ | 4022 BOO M5 BAD | 1451 23,0 %
CAB PSK]
¥ | 001 [k 21.0 1258
z 10.02 BRT 21.4 129.7
10290- | COMAZ00D, RC1. 8055, Full Rale X[ 445 672 188 35 | 1442 | =098 %
AKE
¥ | 4585 B7.9 18.5 127.3
_ ] 473 [ 204 130.2
10281- | COMAZODD, RC3, 5055, Full Rate X 370 B6.4 18.4 346 | 1380 | =07 %
ANE
¥ | asa (i) 19.6 1415
7z | 405 65,3 204 146.9
10292 | COMAZ000, RC3, S032, Full Rale X | aez BE.4 163 338 [ 1381 | 207 %
AMB
L G4 19.4 1427
Z | 4n3 7.0 0.7 1458
Lnsga- COMAZ000, RC2, S03, Ful Rale x| 372 65.4 18.4 360 | 1386 | 07 W
¥ o A0 678 18.8 1814
Z | any #09.3 204 1460
10295- | COMAZO00, RC1, S03, 18th Rate 25f. | ¥ | 579 &7.0 246 | 1248 | DG& .7
AAR
¥ | 8520 640.3 223 (TR
Fi 569 i7.8 24.7 TR
mucar COMAZO00 {1xEV-D0, Rev, 0) % 407 3.6 189 ATE | 14B.2 | 007 %

526 k] 19.49 1328
5,62 S| 208 144.9
491 687 18.0 awr 1465 9%

104004~ COMAZUD (TREV-00, Rev, A)
ALB

5.14 fon 20.0 130.3
550 20 21.0 143.3
836 68.8 19.8 b2z 1282 | 212%

0406 COMAI000, RC3, 5032, SCHD, Full
AAB Rate

B.53 693 20.1 136.2
. T3 21.2 1458.8
27T 675 16.2 1.54 1dd.4 0.7 %

10415- IEEE B0Z 116 WiFi 2.4 (3Hz (D555, 1
AL Mbps, F8pe duly oytle)

3.43 731 21.5 128.2
a7 5.0 224 141.4
1031 6o.0 21.6 8.23 1457 5.0k %

10417- | IEEE 802.11alh WiFi § GHz (OFCM, 6
AR Mibps. F9pe duly cych)

1010 R4 21.2 1250
10,29 9.3 21.9 130.9
10.22 8.1 21.6 214 1462 0 %

ol L AR L R - | ) I | | 4
o

10418- | IEEE 8021710 WiFi 2.4 GHz (D555
AAA OFDM, & Mbgs, 99pc duty cycke, Lang

presmiwe]
v | ooz | e84 212 1254
z | w15 | esz 217 138.0
Carfificats Mo: EX3-2612_May1T Page 130f 15
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EX30VI- SN:3612 hay 17, 2047
10458 | COMAZOO0 {TxEV-D0, Fev. B, 2 . i
1045 comne { ¥ | 836 BA.D 201 655 | 130 | #17%
Y | BS55 6.5 205 140,65
d £.23 6E.4 0.5 125.9
10459 | CDMAZO00 (1«EV-DO, Rev. B, 3 EERLE =T 1.5 a5 | 1371 | @30
BAA carmiers)
¥ | 1120 8.7 218 1436
Z ) 107 92 2.8 127.5
10515- | |EEE 802 11h WiF| 2.4 GHz (DSEE, 2 K| 274 7.8 164 158 | WBD | #0.7%
AN Mbps, 99pc duty cycle)
¥ 3,62 T2 22,0 1254
z 3,89 761 224 140.5
10516- | IEEE BOZT1a/h Wikl 5 GHz [OFDM, 9 % | 1045 9.4 218 823 | 1485 | x26%
Mbps, S9pc duby cyola)
Yo 1013 6l 4 FIE 1261
z 10.26 68,5 1.8 139.5
10525- | IEEE 802.11ac WIFi (200Hz, MCS0, x| 021 = 1.3 R36 | 1260 | ta0%
LYY S9pc duly cycha)
¥ 1041 68.7 215 128.4
Z | 1080 694 22.0 420
10626- | IEEE B02.11ac Wikl [20MHZ, MCS1, ¥ | 13z BA.5 21.4 BAZ | 1266 | =30%
A Bopc duty cycle)
Y| 1047 BE.8 21.5 1301
10534 IEEE BUZ.11ac Wi (A0MHz. MGS0, R o1 o e %
- Alac X | 1083 Kl ) 6545 | 133 )
1o S o v 69 215 9 [ =27
¥ | 1067 6.1 2.6 135.0
_ Z | 1065 GE.9 216 1236
10535- | IEEE 802 11ac WiFi (40MHz, MCS1, x| 1084 601 T 845 | 1346 | +305
AR S8pc duty cycla)
Yol 1080 59,1 2.6 135.1
7 | 1073 641 27 1255
10544- | IEEE 802 11ac WiFi [BOMHz, MCS0, X | 1129 %6 .7 BAT | 1388 | #30%
Aty 989pc dufy cycla)
11.10 5O 21.5 13649
11,14 £0.5 1.7 1287
10545 | |EEE 802.11ac WiF (30MHz, MCS1, 11,46 [E] 1.8 B35 | 1413 | 230%
ABA FEpc duly cyele)
11.21 6.3 2.8 1361
_ 1126 69,7 218 1208
10564 IEEE 802,119 WiF| 2.4 GHz (D555- 1012 GBS 213 825 1279 | 27 %
A, CFOM, 9 Mbps, 99pc duty cyche)
1022 586 213 127.3
10,39 9.5 220 142.2
10671 | IEEE 02110 WiF: 2.4 GHz (DS5S, 1 2R2 BT 6 18.5 188 | 1475 | 08 %
A, Meps, O0pe duly cycla)
344 125 .5 1486
366 7.8 21.9 138.7

10572- |IEEE 802110 WiFi 2.4 GHz (D555, 2
AR Mbps, S0pc duty cycle)

293 68.4 18.6 199 146.0 T %

3.53 731 21.7 145.7
4.04 7E.1 22.9 1375
1018 6B 21.5 8.58 124.0 3.0 %

A0575- | IEEE B02.11g WIFI 2.4 GHz (0555
AR OFDM, 6 Mbps, 500 duty cycle)

P =) 3P| (e e P .‘H'.'IN-{ A MIN-{'

10.32 (1] 216 123.3
10.48 6.5 P 13,0
10576- IEEE 802.11g WiFi 2 £ GHz {DSES- 1020 = 25 a.60 1238 | +3.0%
A, QFDN, & Mbps, 90pc duty cycle)
10,35 a7 M6 1237
10.53 686 223 1400
Certificate No: EX3-3612 _May17 Page 14 0f 15
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EXI0W4— SM3512 May 17, 2017

10583- | IEEE BOZ 11amh WiFi 5 GHz (OFDM, 8
ALK Mbps B0pe duty cycla)

1063 896 a2 850 148.6 T M

10.33 686 216 1240
1048 69.5 222 138,85
10,22 68.5 2.5 BED 124.2 3.0%

10584 IEEE 802 11a/h WiFi 5 GHz (OFDM, 8
AAR Mg, 908 chuly Sydla)

10,35 GB.6 21.6 124,1
10.52 60.6 223 1398
1034 B85 216 #63 126.6 +3.0%

0861 | IEEE B02.11n (HT hixed, 200z,
AAA MCE0, B0pe duty cyde)

105 | 688 | 217 1277
1068 | BO7 | 223 1431
10582 | IEEE B2, 11n (HT Mised, 20MHz, 0.5 AT 2.7 | B7@ | 1262 | 0%
AMA | WGS1, 0pe duy cyclo)
1066 | 688 | 218 1762
082 | 608 | 225 1432

10688~ | IEEE BOZA1n {HT Mined, 40MHz,
ARS MCED, B0pe duly cycle)

pa Eny| 622 219 &4 1331 £3.0 %

11.08 583 219 1342
10.E5 &3.1 218 123.7
11.07 98,3 220 &.66 1327 £3.0 %

10E0D- IEEE 802.11n (HT Mixed, 40MHz,
ABA MCS1, 90pe duly cycle)

11.11 8.3 219 134.8
10.95 659.2 221 124.8

10.30 684 215 264 1246 3.0 %

TOMEOT - IEEE 802 1 1ac WIF: (200Hz, MCS0,
AMA | 80pc duly cycla)

10.51 64.8 1.7 129.3
1065 4.6 223 _ 142.8
10.42 a7 ny By 125.7 427 W

ET Ll Bl - L] B o B B SV A 2 ] g bl Ll

1 (8- IEEE 202.11ac Wik (200Hz, MCE1,
Ans BOpe duty sycde)

10.67 590 21.8 1300

10.83 639 228 143.9
DA G- |IEEE 802.11ac WiFi (40MHz. MCS0, 1.0 |12 2.8 582 1320 22T %
Auhy Blpe duty cycle)

11.08 68,3 21.9 1362

11.34 0.3 pr] 149.7

10617- |EEE £02.1 1ac WiFi (408Hz, MCS1,
AAA 0 chuly cycla)

1088 641 28 &.81 1318 3.0 %

11.08 B0.3 .8 135.7
1085 0 218 1234
11.48 =2 R 220 B.82 136.8 3.0 %

10626 IEEE 802.11ac WiFi {80MHz, MCS0,
Ahd, B0pe duty cycie)

11.33 G4 2.8 158.3
11.32 5.6 22.0 127.1
11.56 G99 221 B.58 136.8 0%

T062T- | [EEE B0Z.17ac Wiki (S0MHz, MCS1,
Sl Alpe duty c.-rdar

r =) el el melmel | mofrdleg] owe|mal=

11.40 605 219 1383
11.57 69.7 221 1273
mﬂ- COMAZ000 (1x Advanced) 3 668 187 345 1428 0.7 %
4.06 G9.0 203 1486
4.02 58,3 205 135.3

;'Uwr-::l:ﬂys detammingd usng ihe max. deviation fram Eear rezponse appheeg restanguiar distribution and b sgressed ko the sguare of the
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Dipole Calibration Certificates
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Dipole Data

As stated in KDB 865664, only Dipole D450V 3 (serial number 1077) exceed annual calibration, the
test laboratory must ensure that the required supporting information and documentation are included
in report to qualify for extended calibration interval.

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

Dipole D450V3
(SN 1077) Head Body
Impedance Return Loss Impedance Return Loss
Date Measured real Q | imag jQ dB real Q | imag jQ dB
06/28/2016 58.87 -2.93 -22.48 50.59 -6.61 -22.25
12/01/2016 59.08 -2.93 -22.65 51.05 -7.45 -22.63
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Appendix D
SAR Summary Results Table for FCC PAG review
Table D.1 Body configuration 450-512MHz LMR band SAR Summary Result
Body /
Head / Body F1 F2 F3 F4 F5
Antenna Battery Worn Audio Front / 450 465.5 481 496.5 512
Table # Face No. No. No. No. Back MHz MHz | MHz MHz MHz
18 Body 1 1 1 1 Back 462 | 496 3.85
18 Body 2 1 1 1 Back 4.25 502 | 471 | 433 | 571
18 Body 1 3 1 1 Back 4.08
18 Body 1 4 1 1 Back 4.05
18 Body 1 2 1 1 Back 3.78
18 Body 1 5 1 1 Back 451
18 Body 1 6 1 1 Back 534
18 Body 2 3 1 1 Back 3.94
18 Body 2 4 1 1 Back 3.99
18 Body 2 2 1 1 Back 4.55
18 Body 2 5 1 1 Back 4.85
18 Body 2 6 1 1 Back 5.96
19 Body 1 1 2 1 Back 459 | 495 3.82
19 Body 2 1 2 1 Back 422 | 450 | 451 | 432 | 565
19 Body 1 3 2 1 Back 4.19
19 Body 1 4 2 1 Back 4.13
19 Body 1 2 2 1 Back 3.92
19 Body 1 5 2 1 Back 4.68
19 Body 1 6 2 1 Back 5.67
19 Body 2 3 2 1 Back 3.94
19 Body 2 4 2 1 Back 4.27
19 Body 2 2 2 1 Back 4.39
19 Body 2 5 2 1 Back 5.01
19 Body 2 6 2 1 Back 475 | 6.23
20 Body 1 1 3 1 Back 1.92
20 Body 2 1 3 1 Back 2.30
20 Body 2 3 3 1 Back 1.48
20 Body 2 4 3 1 Back 1.63
20 Body 2 2 3 1 Back 1.81
20 Body 2 5 3 1 Back 2.05
20 Body 2 6 3 1 Back 1.92
21 Body 1 1 4 1 Back 1.13
21 Body 2 1 4 1 Back 1.19
21 Body 2 3 4 1 Back 0.88
21 Body 2 4 4 1 Back 0.88
21 Body 2 2 4 1 Back 0.87
21 Body 2 5 4 1 Back 0.96
21 Body 2 6 4 1 Back 1.13
22 Body 1 1 5 1 Back 1.43
22 Body 2 1 5 1 Back 1.57
22 Body 2 3 5 1 Back 1.01
22 Body 2 4 5 1 Back 1.10
22 Body 2 2 5 1 Back 1.05
22 Body 2 5 5 1 Back 1.37
22 Body 2 6 5 1 Back 1.36
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Body /
Head / Body F1 F2 F3 F4 F5
Antenna Battery Worn Audio Front / 450 465.5 481 496.5 512
Table # Face No. No. No. No. Back MHz MHz | MHz MHz MHz
23 Body 1 1 6 1 Back 2.82
23 Body 2 1 6 1 Back 3.35
23 Body 2 3 6 1 Back 2.57
23 Body 2 4 6 1 Back 2.70
23 Body 2 2 6 1 Back 2.75
23 Body 2 5 6 1 Back 3.05
23 Body 2 6 6 1 Back 3.44
24 Body 2 6 2 2 Back 4.18 5.50 5.28 5.10 6.00
24 Body 2 6 2 3 Back 4.40 5.35 5.33 4.79 6.19
24 Body 2 6 2 4 Back 4.78 5.74 5.32 5.03 5.86
24 Body 2 6 2 5 Back 4.34 5.23 4.91 4.37 5.43
24 Body 2 6 2 6 Back 3.93 5.43 5.18 4.72 5.63
24 Body 2 6 2 7&8 Back 4.01 5.54 5.05 4.35 5.20
24 Body 2 6 2 7&9 Back 4.01 5.23 4.80 4.15 4.74
24 Body 2 6 2 10&11 Back 435 5.34 4.78 4.62 5.56
24 Body 2 6 2 10&12 Back 4.69 5.55 5.07 4.59 5.68
24 Body 2 6 2 13&14 Back 437 5.24 4.38 4.97 6.28
24 Body 2 6 2 15 Back 4.18 5.49 5.00 4.84 5.86
25 Body 2 6 2 None Back 4.68 6.13 5.55 5.38 5.53
Table D.2 Body Configuration 2412-2462MHz WLAN band SAR Summary Result
Body /
Head / Body F1 F2 F3
Antenna | Battery Worn Audio Front/ 2412.000 2437.000 2462.000
Table # Face No. No. No. No. Back MHz MHz MHz
27 Body 3 1 1 None Back 0.0030
27 Body 3 1 2 None Back 0.0051
27 Body 3 1 3 None Back 0.00029
27 Body 3 1 4 None Back 0.00004
27 Body 3 1 5 None Back 0.0003
27 Body 3 1 6 None Back 0.00011
27 Body 3 4 2 None Back 0.0022
27 Body 3 3 2 None Back 0.0020
27 Body 3 5 2 None Back 0.0021
27 Body 3 6 2 None Back 0.0026
27 Body 3 2 2 None Back 0.0005
Table D.3 Face Configuration 450-512 MHz LMR band SAR Summary Result
Body /
Head / Body F1 F2 F3 F4 F5
Antenna Battery Worn Audio Front / 450 465.5 481 496.5 512
Table # Face No. No. No. No. Back MHz MHz MHz MHz | MHz
29 Face 1 2 None None Back 3.21
29 Face 2 2 None None Back 4.05 3.61 3.54
29 Face 2 6 None None Back 3.70
29 Face 2 3 None None Back 3.93
29 Face 2 4 None None Back 3.83
29 Face 2 5 None None Back 3.84
29 Face 2 1 None None Back 3.71
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Table D.4 Face Configuration 2412-2462MHz WLAN band SAR Summary Result

F1 F2 F3
Body / Head | Antenna Battery Body Front/ 2412.000 | 2437.000 2462.000
Table # / Face No. No. Worn No. Audio No. Back MHz MHz MHz
30 Face 3 2 None None Back 0.0257
30 Face 3 4 None None Back 0.0227
30 Face 3 3 None None Back 0.0209
30 Face 3 5 None None Back 0.0200
30 Face 3 1 None None Back 0.0203
30 Face 3 6 None None Back 0.02000
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