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Report Revision History

Date Revision Comments

10/07/2013 O Initial release

BT power was updated on front cover pages and in sections 7.0, 13.6 & 14.0.

SAR results for BT and simultaneous results were updated in sections 2.0

10/30/2013 A
(Table 1), 13.6, 14.0, 15.0 (Table 28). BT antenna gain was updated in section
8.1 (Table 3).

10/31/2013 B Part 1 of 2 only, updated simultaneous SAR 10g results in Tables 1 & 28.
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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 PMUF1630A. This device is classified as
Occupational/Controlled.

2.0 SAR Summary

TABLE 1
. Mierimey bl Max Calc at Body (mW/g) Max Calc at Face (mW/g)
Equipment Class (MHZ)

1g-SAR 10g-SAR 1g-SAR 10g-SAR

806-824 1.41 1.03 1.04 0.76

TNF

851-869 0.87 0.61 0.65 0.48

DSS/DTS 2402-2480 NA NA NA NA

Simultaneous Results 1.75 1.37 NA NA

5.0 3.0 Abbreviations / Definitions

CNR: Calibration Not Required

EME: Electromagnetic Energy

CW: Continuous Wave

DUT: Device Under Test

BT: Bluetooth

FHSS: Frequency Hopping Spread Spectrum
FM: Frequency Modulation

NA: Not Applicable

PTT: Push to Talk

4FSK: 4 Level Frequency Shift Keying
TDMA: Time Division Multiple Access
EDR: Enhanced Data Rate

SAR: Specific Absorption Rate

GFSK: Gaussian Frequency-Shift Keying
DQPSK: Differential Quadrature Phase-Shift Keying
DPSK: Differential Phase-Shift Keying
DSP: Digital Signal Processor

GOB: Generic Option Board

Audio accessories: These accessories allow communication while the DUT is worn
on the body.
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4.0

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

Referenced Standards and Guidelines

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

IEC62209-1*(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)

United States Federal Communications Commission, Code of Federal Regulations; Rule
Part 47CFR § 2.1093 sub-part J:1999

Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for
Human Exposure to Radio frequency Electromagnetic Fields”, OET Bulletin 65,
Supplement C (Edition 01-01), FCC, Washington, D.C.: June 2001.

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

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

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

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

Ministry of Health (Canada) Safety Code 6 (2009), Limits of Human Exposure to Radio
frequency Electromagnetic Fields in the Frequency Range from 3 kHz to 300 GHz

Australian Communications Authority Radio communications (Electromagnetic Radiation -
Human Exposure) Standard (2003)

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

IEC62209-2 Edition 1.0 2010-03, Human exposure to radio frequency fields from hand-held

and body-mounted wireless communication devices — Human models, instrumentation, and

procedures — Part 2: Procedure to determine the specific absorption rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30

MHz to 6 GHz).

(* )The IEC62209-1 and IEEE 1528 are applicable for hand-held devices used in close
proximity to the ear only.
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6.0

7.0

SAR Limits
TABLE 2
SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average - ANSI -
(averaged over the whole body) 0.08 0.4
Spatial Peak - ANSI -
(averaged over any 1-g of tissue) 1.6 8.0
Spatial Peak — ICNIRP/ANSI -
(hands/wrists/feet/ankles averaged over 10-g) 4.0 20.0
Spatial Peak - ICNIRP -
(Head and Trunk 10-g) 2.0 10.0

Description of Device Under Test (DUT)

This portable device operates using TDMA and analog frequency modulation (FM)
signaling incorporating traditional simplex two-way radio transmission protocol.

Time Division Multiple Access (TDMA) is used to allocate portions of the RF signal by
dividing time into two slots. Time allocation enables each unit to transmit its voice
information without interference from other transmitting units. Transmission from a unit or
base station is accommodated during two time-slot lengths of 30 milliseconds with frame
length of 60 milliseconds. C4FM CQPSK modulation is used at 12.5 kHz channel spacing.
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%.

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

This device also incorporates a Class 1 Bluetooth device which is a Frequency Hopping
Spread Spectrum (FHSS) technology. The Bluetooth radio modem is used to wireless link
audio accessories. The maximum actual transmission duty cycle is imposed by the
Bluetooth standard. The maximum duty cycle for BT is 77%. Simultaneous transmission
can occur between the BT and primary transmitter. Refer to section 14.0 Simultaneous
Transmission Exclusion.

The model represented under this filing utilizes fixed antenna and an internal fixed antenna
(Bluetooth) capable of transmitting in the 806-824MHz & 851-869MHz and 2.402-2.480
GHz (Bluetooth) bands respectively. The nominal output powers are 2.0 W with maximum
output powers of 2.4 W (806-824MHz & 851-869MHz). The nominal BT output power is
2.5mW and maximum output power is 10.0mW as defined by upper limit of the production
line final test station.
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8.0

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.

Optional Accessories and Test Criteria

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

8.1 Antennas

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

TABLE 3
Antenna Models Description Selected for test Tested
Stubby Antenna, 806-870MHz, 1/4 wave,
PMAF4017A 0.5 dBi Yes Yes
Bluetooth Antenna, IFA 2402-2480MHz, 1/4
PMLF4122A wave, 0.5 dBi Yes Yes

8.2  Battery
There is only one battery offered for this product. The table below lists its

description.
TABLE 4
Battery Models Description S:lected Tested Comments
or test
HKNN4013A Battery Pack, 1800 mAh Li-ion Yes Yes

8.3 Body worn Accessories

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

TABLE 5
Body worn . Selected
Models Description for test Tested Comments
PMLNS5956A Carry Holder Yes Yes
PMLN6074A Wrist Strap No No Test not required
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8.4

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 6
Selecte
Audio Acc. d for
Models Description test Tested Comments
Surveillance Earpiece with in-line microphone and
PMLNS5957A [PTT Yes Yes
PMLN5958A |Swivel Earpiece with in-line microphone and PTT No No By similarity to PMLN5957A
9.0 Description of Test System

9.1

Descriptions of Robotics/Probes/Readout Electronics

TABLE 7
Dosimetric System type System version DAE type | Probe Type
Schmid & Partner
Engineering AG 52.8.2.969 DAE4 FES%E?XS
SPEAG DASY 5

The DASY 5™ system is operated per the instructions in the DASYS™ Users
Manual. The complete manual is available directly from SPEAG™. All
measurement equipment used to assess EME 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
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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.

9.2 Description of Phantom(s)

TABLE 8
Phantom
Dimensions Material Support Loss
Material LxWxD Thickness Structure Tangent
Phantom type Phantom ID (s) Parameters (mm) (mm) Material (wood)
Dual Flat NA
300MHz -6GHz;
Er=4+/-1, 2mm
SAM NA Loss Tangent = 600x400x190 e 0.2mm Wood <0.05
- OVAL 1022 =0.05
Elliptical OVAL 1019

9.3 Description of Simulated Tissue

The sugar based simulate tissue is produced by placing the correct measured
amount of De-ionized water into a large container. Each of the dried
ingredients are weighed and added to the water carefully to avoid clumping. If
the solution has a high sugar concentration the water is pre-heated to aid in
dissolving the ingredients. 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 9 below for 900MHz. 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 (by mass)

TABLE 9
% of listed 900MHz
Reference Standards ingredients Head | Body
FCC Supplement C Sugar 56.5 | 44.9
(Edition 01-01) to OET Diacetin 0 0
Bulletin 65 (Edition 91- De ionized —
01) Water 40.95 | 53.06
IEEE 1528-2003 Salt 145 | 0.94
IEC62209-1 (2005) HEC 1.0 1.0
CENELEC — EN62209-1
(2006) Bact. 0.1 0.1

Reference section 10.1 for target parameters
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9.0 Additional Test Equipment

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

TABLE 10
Model Calibration
Equipment Type Number Serial Number Date Calibration Due Date
Power Meter (Agilent) E4419B MY45103725 3/1/2013 3/1/2014
E-Series Avg. Power Sensor (Agilent) E9301B MY41495593 3/7/2013 3/7/2014
E-Series Avg. Power Sensor (Agilent) |  E9301B MY41495594 2/11/2013 2/11/2014
Bi-Directional Coupler (NARDA) 3020A 40295 6/4/2012 6/4/2014
Signal Generator (Agilent) E4438C MY42082269 1/24/2012 1/24/2014
AMP (Amplifier Research) 10WD1000 28782 CNR CNR
Dickson Temperature Recorder TM325 12121144 5/8/2013 5/8/2014
Omega Digital Thermometer with J HH200A 20857 10/25/2012 10/25/2013
Type TC Probe
Omega Digital Thermometer with J HH200A 48870 5/14/2013 5/14/2014
Type TC Probe
Omega Digital Thermometer with J HH202A 18800 2/21/2013 2212014
Type TC Probe
Omega Digital Thermometer with J HH202A 18801 5/14/2013 5/14/2014
Type TC Probe
Omega Digital Thermometer with 1| 455 18812 6/10/2013 6/10/2014
Type TC Probe
LKM Electronic Digital Thermometer
D00 S DTM3000 2959 7/24/2013 7/24/2014
Agilent PNA-L Network Analyzer N5230C MY49002155 8/1/2013 8/1/2014
Dielectric Assessment Kit (DAK) DAK-12 1040 10/23/2012 10/23/2013
Speag Probe ESDV3 3147 1/28/2013 1/28/2014
Speag Dipole D900V2 84 8/14/2013 8/14/2015
Speag DAE DAE4 1231 3/12/2013 3/12/2014

10.0 SAR Measurement System Validation and Verification
DASY output files of the probe/dipole calibration certificates and system performance test
results are included in appendices A, B, C respectively.
10.1 System Validation

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

TABLE 11
. . Measured Tissue .
Probe Calibration Probe Validation for TDMA
Dates Point SN Parameters
c € Sensitivity Linearity Isotropy
05/31/2013 Body 900 3147 1.01 53.7 Pass Pass Pass
06/03/2013 Head 900 3147 1.00 41.6 Pass Pass Pass
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10.2 System Verification
System performance checks were conducted each day during the SAR assessment.
The results are normalized to IW. APPENDIX C includes DASY plots for each day
during the SAR assessment. The table below summarizes the daily system check
results used for the SAR assessment.
TABLE 12
System Check [System Check Test
Results Results when
Probe Dipole Kit / Seria| Ref SAR @ 1W Measured normalized to 1W Tested
Serial # Tissue Type # (W/kg) (W/kg) (W/kg) Date
SPEAG 2.74 10.96 9/10/13
FCC Body D900V2 / 84 *10.7 +/- 10% 2.71 10.84 9/13/13
3147 2.74 10.96 9/17/13
SPEAG . .
IEEE/IEC Head D900V?2 / 84 10.5 +/- 10% 2.71 10.84 9/11/13
*Dipole manufacture’s reference target
10.3 Equivalent Tissue Test Results
Simulated tissue prepared for SAR measurements is measured daily and within 24
hours prior to actual SAR testing to verify that the tissue is within +/- 5% of target
parameters at the center of the transmit band. This measurement is done using the
applicable equipment indicated in section 9.0. The table below summarizes the
measured tissue parameters used for the SAR assessment.
TABLE 13
Dielectric
Frequency Conductivity |Dielectric Constant| Conductivity | Constant
(MHz) Tissue Type Target (S/m) Target Meas. (S/m) Meas. | Tested Date
0.97 553 0.97 54.1 9/10/13
806 FCC Body (0.92-1.02) (52.5-58.1) 0.97 54.6 9/13/13
0.97 543 9/17/13
IEEE/ 0.90 41.7
806 IEC Head (0.85-0.94) (39.6-43.7) 0.89 42.6 /1113
1.01 55.1 1.01 53.1 9/10/13
869 FCC Body (0.96-1.06) (52.3-57.9) 0.99 536 9/13/13
IEEE/ 0.94 41.5
869 TEC Head (0.89-0.98) (39.4-43.6) 0.94 41.5 /1113
1.05 53.9 9/10/13
1.05 55.0
900 FCC Body 1.02 54.5 9/13/13
(1.00-1.10) (52.3-57.8) o7 ] YENE
IEEE/ 0.97 41.5
900 IEC Head (0.92-1.02) (39.4-43.6) 0.95 42.1 /1113
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11.0 Environmental Test Conditions

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

TABLE 14
Target Measured

Range: 20.6 —23.3°C

Ambient Temperature 18-25°C Avg. 214 °C
Range: 27.2 - 69.7 %

Relative Humidity 30-70 % Avg. 493 %

Range: 19.9-20.6°C
Tissue Temperature NA Avg. 20.3°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. Elliptical flat phantoms filled with applicable simulated
tissue were used for body and face testing.

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

TABLE 15
Description <3 GHz >3 GHz
Maximurp distance from closest measurement point 541 mm Y-5-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface
Maximum probe angle from probe axis to phantom surface
normal at the measurement location

30°+1° 20°+ 1°
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TABLE 15 (Continued)

Description <3 GHz >3 GHz

Maximum area scan spatial resolution: AxArea, AyArea

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

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

Maximum 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) 3-4GHz: <4 mm
resolution, normal to <5mm 4—-5GHz: <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

12.3

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.

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

N, =2*roundup[10*(f, — f,,)/ f.1+1

low
Where

N = Number of channels

Fhigh = Upper channel

Fiow = Lower channel

F. = Center channel

12.5 SAR Result Scaling Methodology

The calculated 1-gram and 10-gram averaged SAR results indicated as “Max Calc.
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 power slump. A table
and graph of output power versus time is provided in APPENDIX F. 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 1© -

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 “SAR Test Reduction Considerations
for Occupational PTT Radios” FCC KDB 643646 were used to assess compliance of
this device. All modes of operation identified in section 6.0 were considered during
the development of the test plan. All tests were performed in TDMA mode and then
50% duty cycle was applied to the final results.
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Standalone and simultaneous BT testing were assessed in section 14.0 per the
guidelines of KDB 447498.

13.0 DUT Test Data

13.1 Assessments at the Body for 806-824MHz band

The battery HKNN4013A was selected as the default battery for assessments at the
Body since only one battery is offered (refer to Exhibit 7B for the dimension of the
battery). The conducted power measurement for all test channels within Part 90
frequency range (806-824MHz) using the default battery HKNN4013A is indicated
in Table 16. 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 APPENDICES D-E.

TABLE 16
Test Freq (MHz) Power (W)
806.000 2.40
815.000 2.40
824.000 2.39

Assessments at the Body with Body worn PMLN5956A
Assessment of the offered antenna with the default battery and body worn accessory
PMLNS5956A per KDB 643646 SAR Test for PTT Radios — Body SAR Test
Considerations for Body worn Accessories. Refer to Table 16 for highest output

power channel.

TABLE 17
Max Max
Meas. | Cale. | Calc.
Init| SAR | Meas. 10g- 1g- 10g-
Carry Cable Test Freq |Pwr| Drift | 12-SAR| SAR SAR SAR
Antenna Battery Accessory | Accessory (MHz) |(W)| (dB) | (mW/g) | (mW/g) [(mW/g)| (mW/g) Run#
806.000 |2.33] -0.34 1.90 1.41 1.06 0.79 |AvG-Ab-130910-02
PMAF4017A | HKNN4013A |PMLNS5956A| PMLN5957A | 815.000
824.000

Assessment at the Body with other audio accessories

Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall <4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.

Assessment of wireless BT configuration

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached.
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TABLE 18

SR11745

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-
SAR
(mW/g)

Max
Calc.
10g-
SAR

(mW/g) Run#

PMAF4017A

HKNNA4013A

PMLN5956A

None

806.000

2.36

-0.40

2.40

1.69

1.34

0.94 |HvH-Ab-130913-02

815.000

824.000

13.2  Assessments at the Body for 851-869MHz band

The battery HKNN4013A was selected as the default battery for assessments at the
Body since only one battery is offered (refer to Exhibit 7B for the dimension of the
battery). The conducted power measurement for all test channels within Part 90
frequency range (851-869MHz) using the default battery HKNN4013A is indicated
in Table 19. 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 APPENDICES D-E.

TABLE 19

Test Freq (MHz)

Power (W)

851.000

2.37

860.000

2.36

869.000

2.40

Assessments at the Body with Body worn PMLNS956A
Assessment of the offered antenna with the default battery and body worn accessory
PMLNS5956A per KDB 643646 SAR Test for PTT Radios — Body SAR Test
Considerations for Body worn Accessories. Refer to Table 19 for highest output

power channel.

TABLE 20

Antenna

Battery

Carry
Accessory

Cable
Accessory

Test Freq
(MHz)

Init
Pwr
W)

SAR
Drift
(dB)

Meas.
1g-SAR
(mW/g)

Meas.
10g-
SAR

(mW/g)

Max
Calc.
1g-
SAR
(mW/g)

Max
Calc.
10g-
SAR

(mW/g) Run#

PMAF4017A

HKNN4013A

PMLNS5956A

PMLNS5957A

851.000

860.000

869.000

2.30

-0.39

1.44

0.16

0.82

0.61 |AvG-Ab-130910-03

Assessment at the Body with other audio accessories

Assessment per “KDB 643646 Body SAR Test Consideration for Audio Accessories
without Built-in Antenna; Sec 1, A. when overall <4.0 W/kg, SAR tested for that
audio accessory is not necessary.” This was applicable to all remaining accessories.
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Assessment of wireless BT configuration

SR11745

Assessment using the overall highest SAR configuration at the body from above
without an audio accessory attached.

TABLE 21
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) | (mW/g) | (mW/g) ((mW/g)| (mW/g) Run#
851.000
PMAF4017A | HKNN4013A [PMLN5956A|  None 860.000
869.000 [2.40| -043 | 158 | 1.10 | 0.87 | 0.61 |HvH-Ab-130913-03
13.3 Assessments at the Face for 806-824MHz band
The battery HKNN4013A was selected as the default battery for assessments at the
Face since only one battery is offered (refer to Exhibit 7B for the dimension of the
battery). The conducted power measurement for all test channels within Part 90
frequency range (806-824MHz) using the default battery HKNN4013A is indicated
in Table 22. The channel with the highest conducted power will be identified as the
default channel per KDB 643646 SAR Test for PTT Radios. SAR plots of the
highest results per table (bolded) are presented in APPENDICES D-E.
TABLE 22
Test Freq (MHz) Power (W)
806.000 2.40
815.000 2.40
824.000 2.39
Assessment of the offered antenna with the default battery HKNN4013A, front of
DUT facing phantom per KDB 643646 SAR Test for PTT Radios — Head SAR Test
Considerations. Refer to Table 22 for highest output power channel.
TABLE 23
Max Max
Meas. | Calc. | Cale.
Test | Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq | Pwr | Drift [ 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) |(mW/g) |(mW/g) [((mW/g)| (mW/g) Run#
806.000 [ 2.35 | -032 | 1.89 | 139 | 104 | 0.76 HVH'FaCOeZ'Bw“'
PMAF4017A | HKNN4013A None None 815.000
824.000
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13.4 Assessments at the Face for 851-869MHz band

The battery HKNN4013A was selected as the default battery for assessments at the
Face since only one battery is offered (refer to Exhibit 7B for the dimension of the
battery). The conducted power measurement for all test channels within Part 90
frequency range (851-869MHz) using the default battery HKNN4013A is indicated
in Table 24. The channel with the highest conducted power will be identified as the
default channel per KDB 643646 SAR Test for PTT Radios. SAR plots of the
highest results per table (bolded) are presented in APPENDICES D-E.

TABLE 24
Test Freq (MHz) Power (W)
851.000 2.37
860.000 2.36
869.000 2.40

SR11745

Assessment of the offered antenna with the default battery HKNN4013A, front of
DUT facing phantom per KDB 643646 SAR Test for PTT Radios— Head SAR Test
Considerations. Refer to Table 24 for highest output power channel.

TABLE 25
Max Max
Meas. | Cale. | Calc.
Test Init | SAR | Meas. 10g- 1g- 10g-
Carry Cable Freq | Pwr | Drift | 1g-SAR| SAR | SAR | SAR
Antenna Battery Accessory Accessory | (MHz) | (W) | (dB) | (mW/g) | (mW/g) [((mW/g)| (mW/g) Run#
851.000
PMAF4017A | HKNN4013A None None  |860.000
869.000| 2.38 | -0.35 | 1.19 | 0.874 | 0.65 | 0.48 HVH‘Fa%e3'13O9“'

13.5 Assessment for Industry Canada

Based on the assessment results for body and face per KDB643646, additional tests
were not required for Industry Canada frequency range (806-824MHz, 851-
869MHz) as the testing performed is in compliance with Industry Canada frequency

range.
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13.6 Assessment at the Bluetooth band

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)] = 2.5, whichis <3 for 1-g SAR

Where:

Max. power = 8mW (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 Shortened Scan Assessment

A “shortened” scan using the highest SAR configuration overall from above was
performed to validate the SAR drift of the full DASY 5™ 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 D.

TABLE 26

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

PMAF4017A | HKNN4013A | PMLNS956A None 806.000 | 2.27 | -0.26 2.52 1.84 1.41 1.03 | HvH-Ab-130917-09
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14.0

15.0

Simultaneous Transmission Exclusion

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] = 0.34 W/kg (1g & 10g)

Where:

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

Max. power = 8mW (10mW*77% duty cycle)

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

Results Summary

Based on the test guidelines from KDB 643646 and satisfying frequencies with Part 90 FCC
band to be in compliance with Industry Canada Frequency range, the highest Operational
Maximum Calculated 1-gram and 10-gram average SAR values found for this filing:

TABLE 27
Frequenc Max Calc at Body Max Calc at Face
Designator y band (W/kg) (W/kg)
(MHz) 1g-SAR | 10g-SAR | 1g-SAR | 10g-SAR
FCC/Industry | 806-824 1.41 1.03 1.04 0.76
Canada 851-869 0.87 0.65 0.65 0.48

All results are scaled to the maximum output power

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

TABLE 28
Combined 1g- Combined 10g-
Designator Frequency bands SAR SAR
(W/kg) (W/kg)

FCC/ Industry 806-824 & 851-869,
Canada 2402-2480MHz 1.75 1.37

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 47 CFR 2.1093(d).
The 10 grams result is not applicable to FCC filing.
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16.0 Variability Assessment

NA.

17.0 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 the
highest expanded system uncertainty for K=2 is 22% for §00MHz to 3.0GHz.
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APPENDIX A
Probe Calibration Certificates
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zuich, Switzcerland

Accradibed by tha Swiss Actredialion Service (SAS)

g
A,

L=ty S
e c
L7 s
BT

'-f.-.l..'ll:""‘

SR11745

Schwiterischer Kallbrigreinnst
Sorvice suisse d'dalonnage
Servizio svizzero di taratura
Swiss Calibralion Service

Accreditation Me: SCS 108

The Swiss Accreditatian Service is one of tha signataries to the EA
Multilaeral Agreamant for i recognition of calibration certificabos

Clign Metarala EME

Cerlificate No: ES3-3147_Jan13

CALIBRATION CERTIFICATE

QOibjact

Calibratian procedunaz]

Calbration data;

Calbralion Equipmant used (MATE erifical for cafibeation)

ES3DV3 - SN:3147

A CAL-01.vB, QA CAL-12.v7, QA CAL-14.v3, DA CAL-23.vd,
QA CAL-25vd
Calibration procedure for dasimetric E-fleld probes

January 28, 2013

This calibration cerfificate documients the raceability to nalicral stardards, which reakzs the physical urdts of measuremanis (51,
The measuramearis and the uncenainbies wilh canfiklanca prababiliy are givan an the lalowing pages and are pael of ihe cenificals,

All calibeations have been conductad in the clsed laberatary daciity: anviroamenl temperatura |22 = 3" and humidiy < 70%.

Primary Standards [ Gal Date [Cerilicate M) Scheduled Calbralion ]

Power matar E44198 GBLIZ03874 28-Mai-12 (Mo, 21701508} for-13

Pownr sanaoe Edd 126, WY 41488087 Z8-Mar-12 (ko 21701508} Apr-13

Ralarence 3 d5 Attenuator SH: S5054 (3c) 7-Mar-12 (ko. 21701531} Ape-13

Releranse 20 db Atsenualor SM: 350680 (20m) 27-Mar-12 (o, #17-01528) Apr-13

Reterence 30 dB Atanuaior SMN: S51249 [30h) 2T-Mar-12 (Mo, M7.01632) Apr-13

Retarence Frobe ES30V2 SM: 3013 2B-Dec-12 (Mo, ES33013 Dec13) Dec-13

CHAES SM: B0 20w 12 (Hp. DAEA-GE0_Jun12) Jun-13

Sacondary Stardards I Check Daie (in house) Scheduled Check

RF generotar HP 85460 UEE42UM T AU AR (in houss check Apr-11) In hawse chedk: Apeid
| Metwark bnalyzer HP 87538 | US37 390585 | 18-0ck01 {in house chack Ogl-12) I house chack: 013

Mame: Function Signalure
Calibrated by Jetan Kasirati Labarmary Techniian
pprowed by Kalja Pokmic Technizal Managar

This calibration cartificate shall nat be mproduced except in ull withaut winen appeowal of the laborakony.

lagued: January 28, 2013

Certificale Mo: E53-3147_Jan13
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Calibration Laboratory of

Szhvwelzorizchor KoRsrierdianst
Schmid & Partner Service sulsse d'italonnags
Engineering AG Sarvitla avizzero di taralurs
Zoughaussirases 43, 8004 Zurieh, Switsarland Swiss Callbration Service
Acoredied by the Swiss Accredtalion Service [SAS) Accreditation Mo.: SCS 108
The Swiss Accroditation Service is one of the signatories to the EA
Multilatoral Agreament Fer the recognition of calibration cortiflcates
Glossary:
TS5L tissue simulating liguid
NORMx,y,2 sensilivily in free space
ConvF sansitivity in TSL / NORM:x, y.z
DCP dicde comprassion point
CF crest facior {1/duty_cycle) of the RF signal
ABCD maodulation dependent linearization parameters
Polarizatian ¢ ¢ rotation around probe axis
Polarization & 8 rotation around an axis that is in the plane normal to probe axis (at measurement canter),

i.a., & =03 normal to probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recormmended Practice for Delermining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b} IEC 62200-1, “Protedure o measure the Specific Absorplion Rate (SAR) for hand-held devices used in cose
proximily io ihe ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

*  NORMxy.2: Assessed for E-field polarization 8 = 0 {f < 300 MHz in TEM-cedl; [ > 1800 MHz: R22 waviguida),
NORMx,y.z are only intermediale values, i.e., the uncertainties of NORMzx,y.z does not affect the E-field
uncertainty inside TSL (see balow ConwF),

*  NORM{fxy.z = NORMz,y.z * frequency_response (see Fraquency Response Chart). This inearization is
implemanted in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConuF,

*  DCPyxy .z DCP are numerical inearization paramaters assessed based on the data of power sweep with CW
signal (o uncertainty required). DCF does not depend on frequency ner media.

* PAR:PAR Is the Peak to Average Ralio that is nol callbrated but determined based on the signal
characleristics

*  Axyz Bxy.z Cxy.z Dxy.z; VRxy,2 A, B, C, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The paramelers do not depend an frequency nor
media. VIR is the maximum calibration range expressed in RMS voltage across the dicde.

»  ConvF and Boundary Effect Paramelers: Assessed in flal phanlom using E-field (or Temperaiure Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurerments for f > 800 MHz. The same sefups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software lo improve probe sccuracy close to the boundary. The sengitivity in T5L comesponds
1o NORM:,y.z * ConvF whereby the uncertalnly correspands to that given for CanvF. A frequency dependent
ComvF is used in DASY version 4.4 and higher which allows extending the validity from % 50 MHz to + 100
MHz

* Spherical isofropy (30 deviation from isotropy): in a field of low gradients realized using a flat phaniom
aexposed by a palch antenna.

* Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center frem the probe tip
{on probe axis). Mo tolerance required.

Cartificate No: ES3-3147_Jan13 Pape 2 af 14
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ESIOVE = 53147 January 28, 2013

Probe ES3DV3

SN:3147

Manufactured:  July 12, 2007
Calibrated: January 28, 2013

Calibrated for DASY/EASY Systemns

(Mote: non-compatible with DASY 2 systaml)

Certificate No: ES3-3147_Jan13 Page 3 of 14
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ESIDVI- SMN:3147

SR11745

January 28, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3147

Basic Calibration Parameters

Sensor X Sensor Y Sensor 2 Ung (k=2)
Nowm (V[ ViAm)")" 1.26 1.20 119 0.1 %
| DCP (mV) 1031 101.0 89.5
Mndulatlnn Calibration Parameters
Communication System Name A B c D VR Unc® |
— dB dBy v dB mv (k=2)
o cwW x| oo 0.0 1.0 000 | 157.3 | £3.3 %
¥ | oo 0o 10 162.5
10106 | LTE-FDD (SC-FOMA, 100% B B 20 1 el
10 %
o 653 67.9 202 | 580 | 1361 | #1.2%
¥ | 648 B7.3 107 133.3
|z | 850 7.5 19,9 1336
10148 | LTEFDOD (SC-FOMA, 50% RB, 20 MHz, | % | 6.53 67.9 202 | 684 | 1381 | #1332 %
QPSK)
¥ | B4 67.3 19.7 133.3
£ | 650 675 109 1336
10110 LTE-FDD (SC-FDMA, 100% RE, 5 WHz, | % | 623 675 20.1 5756 | 1356 | £1.2% |
¥ | &15 F6.8 19.4 130.8
Z | dzs B67.1 18.9 131.6
10154 lé"{Esﬁm (SC-FDMA, 50% RB, 10MHz, | x | 623 675 | 201 | 576 | 1356 | £12.2 % |
¥ | 815 BE.8 19.4 130.8
zZ| &zs 67.3 19.9 1306
10112 LTE-FDD (SC-FDIMA, 100% RS, 10 x| 72 [, 196 | 65% | 1037 | zi4% |
¥ | 774 881 0.4 144.8
rd T.B6 686 208 145.4
10108 LTE-FDD (SC-FOMA, 100% RB, 10 % | 721 66.7 198 | BA43 | 1087 | 122 %
MHz, 16-CIAM)
¥ | 774 B8,1 20.4 144,8
- Z| 786 BB.5 20.8 145.4
10150 LTE-FOD {SC-FOMA, 50% RB, 20 MHz, | % | 7.21 BE.7 198 | 660 | 1047 | +122%
64-CIAM]} r
¥ | 7.74 BE,1 204 144.8
r | 788 GB.5 0.8 145.4
10145 %TE-FDD{S'G-FDHA. 50% RB, 20 MHz, ¥ 7.2 B6.T 19,8 5,42 10T | #122%
¥ | 7.74 6.1 20.4 1448
z | 788 a5 20.8 145.4
10143 LTE-FOD (SC-FOMA, 100% RB, 3MHz, | x | 7.07 682 206 | G35 | 1406 | £12% |
1B-DAMY
¥ | &84 7.4 18.9 1355
_ _ 2| 708 679 20.4 36,5
10147 LTE-FDD (SC-FOMA, 100% RB, 1.4 x| 708 6.3 209 | 672 | 1951 | H12%
MHz, B4-QAM)
¥ | so2 G675 20.2 129.5
Z| 709 [ 206 1318
Cerificate No: ES3-3147_Jan13 Pege 4 af 14
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ES30W3- SH:3147T January 28, 2013
10158 LTE-FDD (SC-FOMS, 50% RB, 5 MHz X | 7oa 683 205 | 656 | 1361 | 122 % |
. . . y . %
B4-00M)
¥ | Ba@2 675 20.2 1285
— — Zz T.09 67.9 0.6 1318
10157 LTE-FOD (SC-FDMA, 50% RB, 5 MHZ x T.08 68.3 0.8 B.44 1351 | 122 %
16-CLAM)
¥ | 662 61.5 202 1295
e Z| roo 67.9 20.8 1318
10164 'iTHEq? (SC-FOMA, S0% RB.3IMHZ, | x | 708 BE.3 200 | 644 | 1354 | 2122 % |
¥ | 692 675 | 202 1235
Z| 108 67.9 206 1318
10165 LTE-FDD [SC-FDMA, 50% RE, 3 MHz, X | 108 TE 0.8 B.68 | 1351 | 120 %
B4-0AM)
¥ | &8z 67.5 20.2 1295
o7iG e s 7.08 874 206 1318
|SC-FOMA, 100% RB. 1.4 7 5
Mz, 16 X 0a 6A8.3 20.9 41 136.1 +12.2 %
¥ | Ba2 B7.5 20.2 1285
w e — Z .09 6789 20.8 1318
-FDD (SC-FDMA, 50°% RB, 10 MHz, | x 759 BRG
. . . . 20 6.62 1453 214 %
B4-0AM}
¥ | 74T 67.8 20.3 1387
— Z | 758 g8.2 20,7 1212
w0 LTE-FDOD (SC-FOMA, 100% RB, 5 MHz, | = 7.58 686 210 Gdd | 1453 | 2122 %
168-GaM)
¥ 7.47 &7 .8 20.3 130.7
Z 7.58 8.2 20.7 141.2
10113 LTE-FDD [SC-FOMA, 100% RB, 5 MHz, | 7.59 GG 1.0 f.62 1453 | 122 %
Ga-00AM])
¥ | 747 878 203 138.7
z TS0 G832 0.7 141,32
10155 Iifuﬁﬁ? (SC-FDMA, 0% RB, 10 MHz, | X 7.54 BB.G 21.0 643 1453 | 2122 %
¥ | 747 &7.8 20.3 138.7
zZ | 758 BB.2 0.7 141z
10161 LTE-FDD (SC-FOMA, 50% RB, 15 MHZ, | x T.58 GB.B 2.0 543 1453 | #1232 %
16-QAM)
¥ | 747 BT A M3 1387
Z| 758 [P n7 1417
10182 IE"TEFDE (SC-FOMA, S0% RB, 15 MMz, | X | 7.59 BE.E Mo | BEE [ 1453 | 2122 %
¥ | 7a7 67.8 20.3 138.7
] Z | 758 68.2 20.7 141.2
10163 E;Eé:]m__tsc-m. 50% RE, 3MHz, | %X | 583 BT.0 158 | 568 | 1390 | =209% |
¥ 677 [ 12.3 1258
I N z 585 6.6 19.5 1274
10156 LTE-:F;I: (SC-FDMA, 50% RB, 5 Mz, x| &5g3 B7.0 laa | 578 | 1910 | x122 % |
¥ | &7 6.4 19,3 1258
z | 585 BE.6 19,5 1274
10145 LTE-FDD (SC-FOMA, 100% RB, 1.4 X | 583 B7.0 9.8 576 | 1310 | =122 % |
MHz, QPSK)
b 577 [ 185 125.8
Z | 585 66,6 18,5 127.4
Cenificate No: ES3-3147_Jan13 Papge 5 of 14
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10142 EESEUD [SC-FOMA, 100% RB, 3MHz, | X | 583 &7.0 19.8 73 [ 1310 | 1122 %
¥ | 577 6.4 19,3 1268
e £ 5.85 686 19.5 1274
10187 LTE-FDD (SC-FOMA, 50% RE, 1.4 MHz, | x 5.23 BE.D 20.5 621 1275 1.9 %
16-C14M)
¥ | 6oz B8 187 1208
10178 | LTE-FOD (SC-FOMA, 1 B, 10 S T g T o0
. 1 RE, 10 MHz, X & ag LW Mo 6,60 1190 1.
2%
= ¥ | 571 67.1 20,0 112.9
10170 LTE-FOD [SC-FOMA, 1 RE, 20 M L e e i
- . M X
ol [ MiA, Hz X | 588 BiE.4 210 | 652 | 1990 | 2122 %
Y | &7 BT.1 20.0 129
I I . 2 5.94 67.7 20.5 16T
10176 LTE-FOD {SC-FOMA, 1 RB, 10 MHZ, * | 588 BE4 21.0 B52 | 1190 | #i2zw
16-CaM)
¥ | 57T 67.1 200 1129
— z 5.594 67.7 0.5 167
10188 LTE-FDD (SC-FOMA_ 1 RE, 1.2 MHz, ] 5.95 &0.4 1o | 652 | 100 | 2122w
16=G1A M)
¥ 871 B7.1 20.0 EFE]
F &.04 ET.7 20.5 16,7
10180 E:E!;';DD (SC-FD#AA, 1 RB, 5 MHz, 684- x 596 G4 210 8.51 118.0 +12.2 %
¥ | 571 &7.1 20.0 1128
2| 504 BT.T 20.5 16.7
10178 LTE-FDD (SC-FDMA, TRB, 5MHz, 16- | X | 598 8.4 210 | BS52 | 1180 | 122 %
CAM)
¥ | & 87.1 20.0 1128
— R Z | 544 67.7 20.5 116.7
. . 1RB, 15 MHz,
o [5C- Hz X | 596 GBA 214 652 | 1180 | #1122 %
¥ | &n £7.1 20.0 1128
2| 584 BT 205 116.7
10185 LTE-FDD (SC-FDMA, 1 BB, 3 MHz, 16- | x 5.0F 684 .0 651 1180 | #12.2%
T}
¥ | &7 B7.1 20.0 129
z 504 &G7.7 205 116.7
10487 léLEé{FII:ID (SC-FOMA, 1 RB, 1.4 MHz, X 507 6.8 18,9 573 1e.7 0.9 %
¥ | 496 EB.0 18,2 1134
Fi 5.11 [~ 1] 196 1158
10166 LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | x | s.07 GE.B 19.9 546 | 1187 | 122 %
QPSK)
¥ | 488 850 19.2 1134
. z 511 6.4 19.6 115.9
10184 %-:,DD (SC-FOMA, 1 RE, 15 MHz, x| so7 BE.E 198 | 573 | 187 | #12.2 %
¥ | aes BE.0 18,2 113.4
i 511 6.4 18.6 115.89
10169 ;gm_mu [SC-FOMA, 1 RB, 20 MHz, X | so7 B8 199 | 673 | 1987 | 122 % |
¥ | 498 6.0 192 1134
2|1 sMn B6.4 19.6 115.8
Certificale Mo: ES3-3147_Jan13 Page 5 of 14
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10175 gé-;]lm {SC-FOMA, 1 RE, 10 MHz, ® 5.07 66.8 189 873 [ 1187 | #1222 %
b 4,95 BA.0 160.2 113.4
W_ﬁ*ﬁﬂ_ﬁﬂ FORA T AR ST Fi 5.11 GE.4 18,6 115.8

! s " Z, K 5.07 '

aPsk ] 66.8 189 573 118.7 2122 %
¥ 4.96 B5.0 19.2 1134
2z 511 664 196 116,58

10184 E{EFWE-FM 1RB, 3 MHz, 3 507 B5.8 19.9 573 | 1187 | 2122 %
¥ 4.96 66.0 19.2 113.4
Z 511 B6.4 18.6 1159

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distributi cove
Brobabiliy of apvosmatel oo bution corresponds to a rage

o The uncertainies of Nommx. ¥ Z do nol sfiect the Eield uncertainty inside TSL (see Pages § and &),
B Kuimseiical Fnearizaticn parameter: uncenainty not requined.
m'-zmw“m i% detarminad using the max. deviation rom linoar responss agplying rectanguiar distribulion and is expressed for the square of the

Cartificate Mo: ES3-3147_Jan13 Page 7 of 14
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3147

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) ¢ _ﬁﬁfa’i}- cnﬁﬁlﬂ“ﬂw ConvEX_| ConvE Y | Comfz | Alpha | (mm) | ike2)
300 453 0.87 7.25 7.25 725 | 026 | 116 | +134%
450 435 0.87 .69 | 669 689 | 016 | 185 | +134%
750 419 0.89 647 | 647 647 | 049 | 142 | $120%
00 41.5 0.87 B.14 &.14 G.14 0.81 1.27 £12.0%
1810 400 1.40 5.03 5.08 503 | 074 | 113 | si20%
1950 40.0 1.40 4.81 481 481 | o079 | 120 | +130%
2300 38,5 1.67 4.60 4,60 4.60 0.57 1.42 120 %
2450 39.2 1,80 438 | 438 436 | 075 | 125 | +120%
2600 38.0 1.96 423 | 423 423 | 077 | 130 | s120%
3500 379 2.91 396 | 398 396 | 100 | 123 | £134%
3700 377 3.12 371 3.71 AT | 100 | 131 | r13q%

© Fraquancy vaiidity of + 100 MHz enly appiies for DASY 4.4 and higher (sae Page 2), else il is resircied o & 50 MHz. The uricertainty |s ke FSS
of the Cor™ uncertainty s calisration frequency and the uncertsiry for the indicated frequency band.

* At fraquencies below 3 GHz, the validily of tissue paramaters (e and o} can b rataved 1 £ 10% if liguid compensation famula is sppisd b
magdued AR values. Al fequencies above 3 GHz, the validity of lissue paramatars [z and o) is restrigled o + 5%, The urcartainty is the RSS of
The Com uncestainty far indicated targsl Essus parameters,

Cartificate No: ES3-3147_Jan13 Page B ol 14
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ES30V3- SN:3147

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3147

Calibration Parameter Determined in Body Tissue Simulating Media

SR11745

January 28, 2013

| f(MHz)© Paﬁn““tm:n'w’ m?;r'&w ComvF X | ConvF Y | CorvFZ | Alpha m H
300 58.2 0.92 7.12 7.12 742 | 022 [ 181 £134 %
450 56.7 0.94 7.04 7.04 704 0.11 220 | +134%
750 55.5 0.95 B.13 6.13 B.13 038 | 156 | £120%
800 55.0 1.05 5.99 5.99 5.89 0.41 159 | +120%
1810 53.3 1.52 4.82 4.82 4.87 066 | 120 | +120%
1950 533 1.52 4.75 4.75 475 0.50 | 180 | +120%
2300 520 1.81 438 | 438 | 438 | o068 | 135 [ +120%
2450 527 1.95 _4z2 422 | axm 080 | 105 | £120%

| 2600 52.5 218 4.02 4,02 4.2 0.72 1.07 | +120%
3500 51.3 3.31 375 | 375 375 1.00 112 | 131 %
3700 51.0 3.55 3.34 3.34 3.34 1.00 1.31 +13.1%

O ot e oo e s g e sy 9 1 T aroty s

" 81 Bequancies below 3 0

Hz, the validity of lissus parameabens.
measured SAR valies. A fequences above 3 GHE, the valid

the ConvF uncerainty Tor indissted largel lissus paramsters

{& and o) can be mekaxed 1o & 10% if liguid compersaion formula is spplied b
ity of lissun parametans (o and of & restriched 1o + 5%, The woartainty Is the R5S of

Cerificate Mo: ES3-3147 _Jan13
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ES3ONE- SM314T

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

SR11745

January 28, 2013
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Uneertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ESI0OV3- SN:3147

Januvary 28, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz.R22
A ma
b T f L] 133 a5

. I-‘I‘ :?_-:_ T u-u_':uu o o ] '._! I::- ¢4 08 os o

i
1 §1 E2 T ‘ HE
. ?’- . L1 .- o
Tt x : : Toi : : ;
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Emor [d8]
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-5 } L] Lj\-[l .
. [ Ll
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Cerlificate Mo: ES3-3147_Jani3
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ESIDVE- SM:3147 Januery 28, 2013

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)

3
!

Input Signal [ul]

Errar [dB]

107 A2 101 109 iLik) 102
SAR [myWiern3]
| [n]
gl compensated COmpansated:

Uneertainty of Linearity Assessment: £ 0.6% (k=2)

Cartificate Mo: E53-3147_Jan13 Page 12 af 14
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ES30V3E- SM:3147 Janwrary 28, 2013

Conversion Factor Assessment

{ = 900 MHz WGLS RO (H_somF) f = 1810 MHz, WGLS R22 (H_convF)
40~ b!-!
1g [
=
2
21 -.‘.- * m:-
P  J
E ] " g 15| "
t " ﬁ' 1
ug I
I '||;|!
.5 I
ni. ‘-: =
aq- |:| . a L T ST I I — : -
o L] = . :;“1 & 51 < ] ) u = 1".':." A m k-] g
2k &1 81 |
il L P ER T el

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

-0 08 05 -0.4 02 00 02 04 OB 0B 1.0
Uneertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate Mo: ES3-3147_Jan13 Page 13of 14
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Jatary 28, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3147

Other Probe Parameters
Sensor Arrangement Triangular
Caonnector Angle (%) 14,7
Mechanical Surface Detection Mada enabled
Optical Surface Detection Mode disabled
Probe Cwerall Length 337 mm
Probe Body Dismeter 10 mm
Tip Length 10 mim
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor ¥ Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm

| Recommended Measurement Distance from Surface 3mm

Certificate Mo: ES3-3147_Jan13 Page 14 of 14
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Schimid & Partnar Engineenrg AG [ p B = ] q

Zevghausstiasss 43, BO0A Zunich, Swlzsand
Phang +41 44 248 9700, Fax +41 44 2455770
infesspaag.com, hipdhwwas speag.com

Additional Conversion Factors

for Dusimetric E-Fiekl Probe

Type: ES3DV3
Serial Number: 3147
Place of Assessment: Zurich

Date of Assessment: January 30, 2013
Probe Calibration Date: January 28, 2013

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this probe
have been evaluated on the date indicated sbove, The assessment was performed using the
FOTD numerical code SEMCAD of Schmid & Partoer Engineering AG, Since the
evaluation is coupled with measured conversion factors, it has o be recaleulmed yearly,
L., following the re-calibration schedule of the probz. The uncertainty of the numerical
assessment is based on the extrapolation from measured value at 450, 900 or at 1810 MHz.

Assessed by: -zl

ES3DWI-SN:3147 Page 1 of 2 January 30, 2013
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achirmd & Periner Engingoring AdG

S p e a g

Leughayssirasse 43, BO04 Zunch, Switsertand
FI‘_-D!'-I:- +1 28 245 S700, Fax «41 44 245 5770
i nEpeag.cam, hispuwsww spang, com

Dosimetric E-Field Probe ES3DV3

Conversion factor (+ standard deviation)

150 = 50 MHz Conmvel B35 £ 0%
250 = 50 MH= e 759 % 105
150 + 50 MHz Canvi 806 + 10%
250 = 50 MHz Comel Tad £ 105

SN:3147

Er= 520+ 5%
o =076+ 3% mho/im
Il;hui'ld fissue)

E,= 47.6 = 5%
o = L83 £ 5% mhe'm
(head tissue)

gr= 6191 5%
o =80 5% mho/m
(body tissue)

Ey= S+ 5%
a = 088 + 3% mho/m
[(hody tissue)

Important Note:

For numerically ussessed probe conversion factors. puarameters Alpha and Delia in the

DASY software must have the following entries: Alpha =0 and Delta =1,

Please see also DASY Manual.

ES3DW3I-SN:3147 Pape 2 of 2
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APPENDIX B
Dipole Calibration Certificates
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Calibration Laboratory of ‘\\“\‘i\‘l._‘;”’/., Schweizerischer Kalibrierdienst
Schmid & Partner ‘:\‘*-\‘-:-/-//3. Service suisse d'étalonnage
Engineering AG ;_f —g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {»/,‘ ffﬁ.\"\p Swiss Calibration Service
il

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Motorola EME

Accreditation No: SCS 108

Certificate No: D900V2-084 Apri3

CALIBRATION CERTIFICATE

Object D900V2 - SN: 084

Calibration procedure(s)

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date:

April 15,2013

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measuremeants and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: envirenment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D it Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 01-Nov-12 (No. 217-01640) Oct-13

Power sensor HP 8481A Us37292783 01-Nov-12 (No. 217-01640) Oct-13

Reference 20 dB Altenuator SN: 5058 (20Kk) 04-Apr-13 (No, 217-01736) Apr-14

Type-N mismatch combination SN: 50473/ 06327 04-Apr-13 (No. 217-01739) Apr-14

Reference Probe ES3DV3 SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dec-13

DAEA4 SN: 601 27-Jun-12 (No. DAE4-601_Jun12) Jun-13

Secondary Standards 1D # Check Date (in house) Seheduled Check

Power sensor HP 8481A MY41002317 18-0ct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-12) In house check: Oct-13
Name Function Signature

Calibrated by:

Approved by:

Israe El-Naouq

Katja Pokovic

Laboratory Technician

Technical Manager

OMU;L & P'chwk
7 A=

Issued: April 15, 2013

This calibration certificate shall not be reproduced except in full without written approval of he laboratory.

Certificate No: D900V2-084_Apri3 Page 1 0of 8
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Calibration Laboratory of st@;.; oNISg Schweizerischer Kallbrierdienst
Schmid & Partner m @ C  Service sulsse d'étalonnage
Engineering AG = I e 5 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘-x,,,(f":\\\\;e (IGRP‘,\ S  swiss Calibration Service
)W v
Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: D900V2-084_Apr13 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy,dz =5mm
Frequency 900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 40.7 6% 0.97 mho/m £ 6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.64 W/kg
SAR for nominal Head TSL parameters normalized to 1W 10.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.70 W/kg
SAR for nominal Head TSL parameters normalized to 1W 6.78 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.0 1.05 mho/m
Measured Body TSL parameters (22.0 +0.2) °C 539+6% 1.03mho/m £ 6%
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Gondition
SAR measured 250 mW input power 2.64 W/kg
SAR for nominal Body TSL parameters normalized to 1W 10.7 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.71 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.90 W/kg + 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 5030Q-6.8jQ
Return Loss -23.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.7Q-89iQ
Return Loss -20.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1.390 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

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

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on September 20, 2000
Certificate No: D900V2-084_Apr13 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 15.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 084

Communication System: UID 0 - CW; Frequency: 900 MHz
Medium parameters used: =900 MHz;, o = 0.97 8/m; &, =40.7; p = 1000 kg;f'm3
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)
DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.95, 5.95, 5.95); Calibrated: 28.12.2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 27.06.2012
e Phantom: Flat Phantom 4.9L: Type: QDO00OP49AA; Serial: 1001
« DASY5252.8.6(1115); SEMCAD X 14.6.9(7117)

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

Reference Value = 58.030 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) =4.01 W/kg

SAR(1 g) = 2.64 W/kg; SAR(10 g) = 1.7 W/kg

Maximum value of SAR (measured) = 3.09 W/kg

-4.80
-1.20
-9.60
-12.00 ]
0dB =3.09 W/kg =4.90 dBW/kg
Certificate No: D900V2-084_Apri3 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 15.04.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: D900V2 - SN: 084

Communication System: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: f =900 MHz; ¢ = 1.03 S/m; & = 53.9; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(5.95, 5.95, 5.95); Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601: Calibrated: 27.06.2012
e Phantom: Flat Phantom 4.9L; Type: QDO00P49AA: Serial: 1001

o DASY3252.8.6(1115); SEMCAD X 14.6.9(7117)

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

Reference Value = 56.474 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) =3.92 W/kg

SAR(1 g) = 2.64 W/kg; SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.08 W/kg

-r.20

-9.60

-12.00

0dB =3.08 W/kg = 4.89 dBW/kg
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Impedance Measurement Plot for Body

TSL
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