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Motorola declares under its sole responsibility that portable cellular telephone FCC ID
IHDT56NS1 to which this declaration relates, complies with recommendations and guidelines per
Statement of FCC 47 CFR §20.19. The measurements were performed to ensure compliance to ANSI C63.19-
Compliance: 2007. It also declares that the product was tested in accordance with the appropriate measurement
standards, guidelines and recommended practices. Any deviations from these standards, guidelines
and recommended practices are noted below:

(none)

Results Summary: M Category = M4

©Motorola Mobility, Inc. 2012
This test report shall not be reproduced except in full, without written approval of the laboratory.

The results and statements contained herein relate only to the items tested. The names of individuals involved may be
mentioned only in connection with the statements or results from this report.

Motorola encourages all feedback, both positive and negative, on this test report.

25086-1 Page 1 of 11 Exhibit 6B - 1



APPLICANT: MOTOROLA MOBILITY, INC.

Table of Contents

L INTRODUCTION ....ociiiiiiiiicii s

2. DESCRIPTION OF THE DEVICE UNDER TEST .....c.cccoiiiiiiiininicicne,

3. TEST EQUIPMENT USED.......cccoiiiiiiiiiiiii e

4. VALIDATION ..ot s

5. PROBE MODULATION FACTOR .....ccooiiiiiiiiiie s

6. TEST RESULTS ...t s

7. MEASUREMENTS FOR CERTIFICATION OF 3G DEVICES....................

Appendix 1: Details justifying the conversion to peak
Al.1 Procedure for PMF measurements
Al.2 0-span spectrum plots for PMF measurements
Appendix 2: HAC Distribution Plots for Validation
Appendix 3: HAC Distribution Plots for E-Field and H-Field
Appendix 4: Motorola Uncertainty Budget
A4.1 Motorola Uncertainty Budget for RF HAC testing
A4.2 Probe Rotation Contributions to Isotropy Error
Appendix 5: Pictures of Test Setup
Appendix 6: Probe Calibration Certificates

Appendix 7: Dipole Characterization Certificates

25086-1 Page2 of 11

FCC ID: IHDT56NS1

Exhibit 6B - 1



APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

1. Introduction

The Motorola Mobility ADR Test Services Laboratory has performed Hearing Aid Compatibility (HAC)
measurements for the portable cellular phone (FCC ID IHDTS6NS1). The portable cellular phone was tested in
accordance with the ANSI C63.19-2007 standard. The test results presented herein clearly demonstrate compliance
per FCC 47 CFR § 20.19. This report demonstrates compliance for near-field emissions only and not for Telecoil
HAC performance compliance.

2. Description of the Device Under Test

Table 1: Information for the Device Under Test

Serial Number(s) .
(FunctionallUse) KSLOOF0197  (All RF HAC testing, conducted power measurements)
Production Unit or
Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable
RF Exposure Limits General Population / Uncontrolled
Mode(s) of Modulation Maximum Output Duty Transmitting Frequency Supports Simultaneous
Operation Mode(s) Power Setting Cycle Range(s) Operation With
] 782 MHz .
LTE Band 13 QPSK, 16QAM 24.0 dBm 1:1 (1 Channel, 10 MHz wide) CDMA, Wi-Fi, Bluetooth
CDMA 800 QPSK 25.0 dBm 1:1 824.70 — 848.31 MHz LTE, Wi-Fi, Bluetooth
CDMA 1900 QPSK 25.0 dBm 1:1 1851.20 — 1908.75 MHz LTE, Wi-Fi, Bluetooth
Wi-Fi BPSK 18 dBm 1:1 2412.0 - 2462.0 MHz LTE, CDMA, Bluetooth
802.11b/g/n
R . 5180.0 - 5240.0 MHz,
Wi-Fi 802.11a/n BPSK 16 dBm 1:1 5745.0 - 5825.0 MHz LTE, CDMA, Bluetooth
Bluetooth GFSK 8.63 dBm 1:1 2402.0 — 2480.0 MHz LTE, CDMA, Wi-Fi

Note: No Bluetooth profile exists in this phone that will allow a Bluetooth link while in a cellular call that passes
audio to the earpiece. If the user had Bluetooth enabled and a link established, they could not be listening to the
phone through the earpiece.

Note: Wi-Fi capability is included in this phone without measurements for hearing aid compatibility based on the

interim ruling by the FCC according to paragraph 37 of the Federal Register, Volume 3, Number 89, as of May 7,
2008. Users shall be informed of this via the product user guide per the same FCC ruling.
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3.

Test Equipment Used

FCC ID: IHDT56NS1

The Motorola Mobility ADR Test Services Laboratory utilizes a Dosimetric Assessment System (DASY4™ v4.7)
manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich Switzerland. All the HAC
measurements are taken within a shielded enclosure. The measurement uncertainty budget is given in Appendix 4.
The list of calibrated equipment used for the measurements is shown below.

25086-1

Table 2: Dosimetric System Equipment

Description Serial Number Cal Date Cal Due Date
E-Field Probe ER3DV6R 2245 Mar-06-2012 | Mar-06-2013
DAE3 434 Nov-16-2011 Nov-16-2012
H-Field Probe H3DV6 6075 Mar-12-2012 Mar-12-2013
DAE3 661 Feb-16-2012 Feb-16-2013
835 MHz Dipole CD835V3 1076 Mar-08-2012 | Mar-08-2014
1730/1880 MHz Dipole CD1880V3 1034 Mar-08-2012 | Mar-08-2014
Table 3: Additional Test Equipment
Description Serial Number Cal Date Cal Due Date

Power Supply 6623A US37360829

Signal Generator E4438C MY45090104 Aug-12-2011 Aug-12-2013
Amplifier ZHL-42-SMA 1040
3 dB Attenuator 8491A 50581 Aug-15-2011 Aug-15-2013
Directional Coupler 778D 18627 Oct-29-2010 Oct-29-2012
Power Meter E4417A MY45100481 Oct-07-2011 Oct-07-2013
Power Sensor #1 — E9323A MY44420704 Aug-19-2011 Aug-19-2012
Power Sensor #2 - E9323A MY 44420676 Aug-19-2011 Aug-19-2012
10 dB Attenuator 8491A 3929M50705 Sep-08-2010 Sep-08-2012
Spectrum Analyzer E4403B MY45107934 Sep-09-2011 Sep-09-2012
Power Splitter ZAPD-21-S(+) sz [

Page 4 of 11
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4. Validation

Validations of the DASY4 v4.7 test system were performed using the measurement equipment listed in Section 3.1.
All validations occur in free space using the DASY4 test arch. Note that the 10 mm probe-to-dipole separation is
measured from the top edge of the dipole to the calibration reference point of the probe. SPEAG uses the center
point of the probe sensor(s) as the reference point when establishing targets for their dipoles. Therefore, because
SPEAG’s dipoles and targets are used, it is appropriate to measure the 10 mm separation distance to the center of
the sensors as they do. This reference point was used for validation only. Validations were performed at 835 MHz
and/or 1880 MHz. These frequencies are within each operating band and are within 2 MHz of the mid-band
frequency of the test device. The results obtained from the validations are displayed in the table below. The field
contour plots are included in Appendix 2.

Validations were performed to verify that measured E-field and H-field values are within £25% from the target
reference values provided by the manufacturer (Ref: Appendix 7). Per Section 4.3.2.1 of the C63.19 standard,
“Values within £25% are acceptable, of which 12% is deviation and 13% is measurement uncertainty”. Therefore,
the E-field and H-field dipole verification results shown in Table 4 are in accordance with the acceptable parameters
defined by the standard.

Table 4: Dipole Measurement Summary

. F Input Power E-Field Results Target for Dipole o o
Dipole (MHz) Protocol (mW) (V/m) (V/m) % Deviation
1076 835 CwW 100 167.65 170.2 -1.28%
1034 1880 CwW 100 140.85 141.3 -0.23%
. F Input Power H-Field Results Target for Dipole o o
Dipole (MHz) Protocol (mW) (A/m) (A/m) % Deviation
1076 835 CwW 100 0.454 0.468 -0.01%
1034 1880 CwW 100 0.461 0.464 0.0%
Power Meter
Power Power
Sensor Sensor

Dual-Directional
Coupler

Signal

Generator Amplifier

Power Supply

Figure 1: Setup for Validation measurements

25086-1 Page 5 of 11 Exhibit 6B - 1




APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

5. Probe Modulation Factor

After every probe calibration, the response of the probe to each applicable modulated signal (CDMA, GSM, etc)
must be assessed at the frequencies of operation. The response of the probe system to a CW field at each frequency
of interest is compared to its response to a modulated signal with equal peak amplitude. For each PMF assessment,
a signal generator was used to replace the original CW signal with the desired modulated signal. The PMF results
applicable to this test document are shown in Table 5.

RF Field Probe Modulation Response was measured with the field probe and associated measurement equipment.
The PMF was measured using a signal generator as follows:

[lluminate a dipole with a CW signal at the intended measured frequency.

Fix the probe at a set location relative to the dipole, typically located at the field reference point.
Record the reading of the probe measurement system of the CW signal.

Substitute a modulated signal of the same amplitude, using the same modulation as that used by
the intended WD for the CW signal.

Record the reading of the probe measurement system of the modulated signal.

6. The ratio of the CW to modulated signal reading is the probe modulation factor.

b S

9]

Using a dual-directional coupler, the forward power and reverse power are measured and adjusted when connected
to the dipole and spectrum analyzer through a power splitter and matched cables. The spectrum analyzer is used to
set the peak amplitude of the modulated signal equal to the amplitude of the CW signal. The procedure used to
ensure that the amplitudes are the same is given in Appendix 1. 0-Span spectrum plots for each signal type
measured are also provided in Appendix 1.

Spectrum
Analyzer
Power Meter
Power Power
Sensor Sensor 10d8
Signal . Dual-Directional Power
Generator Amplifier Coupler Splitter

Power Supply

Figure 2: Setup for PMF measurements

To measure the PMF for a CDMA, WCDMA, or iDEN signal, the modulated signal is injected into the dipole.
When the peak power level produces a field strength less than or equal to the M3 category limit, this power level is
used. If this peak power level produces a field strength much greater than the M3 category limit, a power level
which produces a field strength approximately equal to the M3 category limit is used instead.
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Table 5: PMF Measurement Summary

FCC ID: IHDT56NS1

E-Field H-Field
¢ Probe SN 2245 Probe SN 6075
(MHz) Protocol E-Field E-F 1elq H-Field H-Flelfl
) Modulation (A/m) Modulation
Factor Factor
CwW 201.9 0.9041
835 CDMA, Full Rate 195 1.04 0.8885 1.02
CDMA 1/8" Rate 71.86 2.81 0.3565 2.54
CwW 118.6 0.3593
1880 CDMA, Full Rate 110.2 1.08 0.3466 1.04
CDMA 1/8" Rate 40.76 291 0.1408 2.55
E-Field H-Field
¢ Probe SN 2245 Probe SN 6075
(MHz) Protocol E-Field E-Flel(.i H-Field H-Flelfi
(V/m) Modulation (A/m) Modulation
Factor Factor
CwW 113.5 0.5053
835
80% AM 71.2 1.59 0.3214 1.57
CwW 168.2 0.5016
1880
80% AM 103.7 1.62 0.3363 1.49
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6. Test Results

The phone was tested in normal configurations for against-the-ear use. When applicable, configurations are tested
with the antenna in its fully-extended position. These test configurations are tested at the high, middle and low
frequency channels of each applicable operating band and mode; for example, GSM, CDMA, WCDMA, or iDEN.

The signal was set up by creating and maintaining an over-the-air connection between the DUT and an Agilent 8960
Wireless Communications Test Set. The CDMA radio is available on CDMA 2000(1X) and IS-95. The test
equipment was configured to use “All up Bits” for RC1 / SO2 on J-STD-008 for CDMA 1900 and TSB-84 for
CDMA 800 MHz.

The DUT tested in this report uses the following default battery:
Battery #1— SNN5916A is 2000 mAH Battery

The phone is placed in the HAC measurement system with a fully charged battery. At the end of each test the
DASY™ system measures the drift of the field strength at a fixed reference point to ensure that the DUT has not
changed in transmitter power.

The DASY4 v4.7 measurement system specified in section 3.1 was utilized within the intended operations as set by
the SPEAG™ setup. The default settings for the grid spacing of the scan were set to Smm as shown in the Field
plots included in Appendix 2 and 3. The 5 cm x 5 cm area measurement grid is centered on the acoustic output of
the device. The Test Arch provided by SPEAG is used to position the DUT. The pictures of the setup are included
in Appendix 5. The WD reference plane is parallel to the device and contains the highest point on its contour in the
area of the phone that normally rests against the user's ear. The measurement plane contains the center point of the
probe sensor(s). The device is positioned such that the WD reference plane is located 15 mm from, and parallel to,
the measurement plane. This is in accordance with section 4.4 of the standard, which states that “The WD reference
plane is a plane parallel with the front "face" of the WD and containing the highest point on its contour in the area
of the phone that normally rests against the user's ear.”

During testing, the DUT is placed into a polystyrene block (3-pound expanded polystyrene) which is machined to
precisely fit the DUT’s shape. The test positioner, provided by SPEAG, is used to grip the block. This positioning
conforms to the specifications given in the paragraph above. The addition of the block does not increase the
uncertainty budget, which is provided in Appendix 4. The pictures of the measurement setup are included
in Appendix 5.

The HAC Rating results for E-Field and H-field are shown in Tables 6 through 9. Also shown are the measured
drifts, excluded areas, and the peak field values. PMF measurements are taken from Section 5. The worst-case test
conditions are indicated with bold numbers in the tables and are detailed in Appendix 3: HAC distribution plots for
E-Field and H-Field.

Drift was measured using the typical DASY4 v4.7 measurement routines. The field is measured at the reference
location (center of the ear piece) at the beginning of the test. After completion of the E-field or H-field
measurement, the probe returns to the same reference location and takes another measurement. The drift is the delta
between these two values and is included in the test report scans.

Per SPEAG’s recommendation, the phone plots in Appendix 3 use the following standard transmitter ratios as
“Duty Cycle”: 1:8 for GSM transmitters; 1:1 for full-rate CDMA and 1:8 for 1/8" rate CDMA; 1:1 for WCDMA;
1:6 for 1:6" rate iDEN and 1:3 for 2:6" rate iDEN. Per SPEAG’s recommendation, in order to account for probe
modulation response, PMF is applied during post-processing of the measured data in SEMCAD. PMF also appears
in the phone plots in Appendix 3.
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DUT Emissions Limits

(AWF =0)
f<960 MHz
Rating E-Field
M3 199.5 —354.8 V/m
M4 <199.5 V/m

FCC ID: IHDT56NS1

DUT Emissions Limits

f>960 MHz

(AWF = 0)

Rating

E-Field

M3

63.1-112.2 V/m

M4

<63.1 V/m

Table 6: HAC E-Field measurement results for the portable cellular telephone
at highest possible output power (Full Rate).

Frequency .
Antenna Channel Measured . Excluded | Peak Field .
Band o . Drift (dB) Rating
(MHz) position Setting PMF Cells (V/m)
1013 -0.04 8,9 94.5 M4
CDMA
R00MHz Extended 384 1.04 -0.07 8,9 92.3 M4
777 0.01 8,9 914 M4
25 -0.06 1,2,3 45.8 M4
CDMA
1900MHz Extended 600 1.08 0.04 2,3 46.4 M4
1175 0.02 2,3 55.3 M4
Table 7: HAC E-Field measurement results for the portable cellular telephone
at highest possible output power (1/8 Rate).
Frequency .
Antenna Channel Measured . Excluded | Peak Field .
Band o . Drift (dB) Rating
(MHz) position Setting PMF Cells (V/m)
1013 0.04 8,9 90.9 M4
CDMA
R00MHz Extended 384 2.81 0.02 8,9 87.3 M4
777 -0.01 2,3 89.5 M4
25 0.01 1,2,3 50.7 M4
CDMA
1900MHz Extended 600 291 0.01 2,3 449 M4
1175 0.14 2,3 57.5 M4
Page 9 of 11 Exhibit 6B - 1
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DUT Emissions Limits DUT Emissions Limits
(AWF = 0) (AWF =0)
f<960 MHz f> 960 MHz
Rating H-Field Rating H-Field
M3 0.60 —1.07 A/m M3 0.19-0.34 A/m
M4 <0.60 A/m M4 <0.19 A/m

Table 8: HAC H-Field measurement results for the portable cellular telephone

at highest possible output power (Full Rate).

Frequency .
Antenna Channel Measured . Excluded | Peak Field .
Band o . Drift (dB) Rating
(MHz) position Setting PMF Cells (A/m)
1013 0.13 1,4,7 0.111 M4
CDMA
R00MHz Extended 384 1.02 0.01 1,4,7 0.113 M4
777 -0.03 1,4,7 0.115 M4
25 -0.02 1,2,4 0.112 M4
CDMA
1900MHz Extended 600 1.04 0.07 1,4,7 0.122 M4
1175 0.00 4,7,8 0.139 M4
Table 9: HAC H-Field measurement results for the portable cellular telephone
at highest possible output power (1/8 Rate).
Frequency .
Antenna Channel Measured . Excluded | Peak Field .
Band o . Drift (dB) Rating
(MHz) position Setting PMF Cells (A/m)
1013 -0.02 1,4,7 0.098 M4
CDMA
R00MLiz Extended 384 2.54 0.14 1,4,7 0.104 M4
777 -0.20 1,4,7 0.103 M4
25 -0.06 1,2,4 0.096 M4
CDMA
1900MHz Extended 600 2.55 -0.04 1,4,7 0.108 M4
1175 0.08 4,7,8 0.135 M4
Page 10 of 11 Exhibit 6B - 1
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7. Measurements for Certification of 3G Devices

For CDMA devices, RC1 and RC3 CDMA modes are considered in S055 service option. In addition, RC1 and
RC3 modes are considered in S02 service option. The conducted power measurements for each mode are shown in
the table below.

Conducted Power (dBm) for CDMA modes

RC1 RC3
Channel SO2 SO55 SO2 SO55
1013 25.1 25.11 25.15 25.08
800CDMA 384 25.06 25.07 25.13 25.05
777 24.98 24.98 25.04 24.96
25 25.12 25.1 25.08 25.03
1900CDMA 600 24.98 24.96 24.97 24.97
1175 25.09 25.11 25.1 24.97
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Appendix 1

Details justifying the conversion to peak
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Al.1 Procedure for PMF measurements

L

9.

Set up and calibrate the HAC validation rack as noted in Figure 2; a power splitter is connected to the dual-
directional coupler, which is then connected to both the spectrum analyzer and dipole on the output side of the
splitter using matched cables. This cabling arrangement will remain in place throughout the following steps.
Command the HAC validation rack as you would for a normal CW HAC validation with forward power per
Table A1 for the mode, frequency, and field probe type of interest.

Set up the dipole and phantom as you would for a normal CW HAC validation.

In the DASY software, open appropriate job template and verify the following parameters:

Medium = "Air";

Communication System = "HAC — Dipole";

Ensure the proper probe & DAE are installed and laser aligned

Measure the CW signal: With the CW signal transmitting through the dipole, command the DASY system to
run the appropriate field measurement job.

Do not turn off the signal generator power.

Setting the CW Reference Level on the Spectrum Analyzer:

a. Setup the Spectrum Analyzer for the following Settings:

Frequency: Freq. being tested (EX: 835/1880)

Span: Zero Span

Res BW: iDEN — 100 kHz; GSM — 300 kHz; CDMA - 3 MHz; WCDMA - 5 MHz;
Video BW: iDEN — 300 kHz; GSM — 1MHz; CDMA and WCDMA - 30 kHz**;
Sweep Time: 20 ms; 120 ms for iDEN

Scale: 1dB

Detector: PEAK / Manual

b. Adjust the REF level until the CW signal is aligned with the Center Line (approx. 15 dB). NOTE: After
this point, the Reference Line must remain fixed. Do not change it.

Measure the modulated signal(s):

a. Command the signal generator to the desired modulation.

b. Set the Spectrum Analyzer Sweep Time to 20 ms.

C. Adjust the amplitude of the power on the signal generator so that the PEAK of the modulated signal is at
the CW Reference Line:

i. On the Spectrum Analyzer, press the [View Trace] button and then select (Max Hold), this will show
only the Peak output.

ii. Press (Clear Write) and then (Max Hold) each time an amplitude adjustment is made.

d. Allow the Max Hold line to stabilize. Then check that the highest peak of the Max Hold line corresponds
with the CW Reference Line (without going over). If not correct, repeat the steps beginning with step 8c.

Command the DASY system to run the appropriate field measurement job.

10. Repeat steps 2 through 9 until all PMF measurements have been completed.

**The use of 30 kHz VBW is validated. The power measurements are verified using an average power meter.
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Table Al: PMF Measurement, CW Si

nal Dipole Input Power

FCC ID: IHDT56NS1

f Field Probe Dipole Input
LG (MHz) Type Power Notes
813
835
80% AM 898 Eand H 100 mW
1730
1880
835 320 mW 1
(Fu(1:1D8lLVI 11?8“‘) 1730 Eand H 50 mW 2
1880 50 mW 2
835 250 mW 1
WCDMA 1730 Eand H 50 mW 2
1880 50 mW 2
E-Field 690 mW 2
835
H-Field 270 mW 2
GSM
E-Field 35 mW 2
1880
H-Field 27 mW 2
E-Field 640 mW 1
813
(1:6 & 2:6) E-Field 640 mW 1
898
H-Field 580 mW 2

Note 1: The power level shown represents the typical DUT peak power level for this configuration.

Note 2: The typical peak power level for this configuration results in a field strength significantly higher than the
relevant M3 category limit field strength, and is therefore not realistic. The power level shown results in a field

strength approximating the M3 category limit value.
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FCC ID: IHDT56NS1

Al.2 0-Span Spectrum Plots for PMF measurements
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Agilent  11:01:03 Jun 29, 2006
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FCC ID: IHDT56NS1

¥& Agilent  10:54:18 Jun 29, 2006
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Appendix 2

HAC distribution plots for Validation
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Test Laboratory: Motorola - 835 MHz E-Field

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: 1076;
Procedure Notes: 835 MHz HAC Validation Input Power = 100 mW
Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: Air; Medium parameters used: 6 =0 mho/m, .= 1; p=0 kg/m3

DASY4 Configuration:

e Probe: ER3DV6 - SN2245; ConvF(1, 1, 1); Calibrated: 3/6/2012

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)
Electronics: DAE3 Sn434; Calibrated: 11/16/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date/Time: 6/26/2012 4:21:41 PM

E Scan - ER probe center 10mm above CD835 Dipole/Hearing Aid Compatibility Test, 835 Dipole
(41x361x1): Measurement grid: dx=5mm, dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 111.8 V/m; Power Drift = 0.017 dB

Maximum value of Total (interpolated) = 186.1 V/m
Average value of Total (interpolated) = (186.1 + 149.2) / 2 =167.65 V/m

Peak E-field in V/m

Grid 1
145.1 M4

Grid 2
149.2 M4

Grid 3
146.8 M4

Grid 4
82.8 M4

Grid 5
85.7 M4

Grid 6
83.4 M4

Grid 7
171.2 M4

Grid 8
186.1 M4

Grid 9
184.0 M4

Vim
— 186.1

— 156.7

127.4

95.0

68.7

39.3




Test Laboratory: Motorola - 1880 MHz E-Field

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1034;
Procedure Notes: 1880 MHz HAC Validation; Input Power = 100 mW PM1
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

Medium: Air; Medium parameters used: 6 =0 mho/m, .= 1; p=0 kg/m3

DASY4 Configuration:

e Probe: ER3DV6 - SN2245; ConvF(1, 1, 1); Calibrated: 3/6/2012

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)
Electronics: DAE3 Sn434; Calibrated: 11/16/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date/Time: 6/26/2012 4:34:48 PM

E Scan - ER probe center 10mm above CD1880 Dipole/Hearing Aid Compatibility Test, 1880 Dipole
(41x181x1): Measurement grid: dx=5mm, dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 166.3 V/m; Power Drift = 0.010 dB

Maximum value of Total (interpolated) = 147.7 V/m
Average value of Total (interpolated) = (147.7 + 134.0) / 2 = 140.85 V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
128.8 M2{134.0 M2[131.0 M2
Grid 4 Grid 5 Grid 6
88.6 M3 [90.7 M3 |87.6 M3
Grid 7 Grid 8 Grid 9
135.1 M2|147.7 M2]146.0 M2
Vim
— 147.7
r—
I]
—129.3 1
|
110.9 ’ ﬂl
92.4 I I‘
74.0 |
4
L1




Test Laboratory: Motorola - 835 MHz H-Field

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: 1076;
Procedure Notes: 835 MHz HAC Validation Input Power = 100 mW
Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: Air; Medium parameters used: 6 =0 mho/m, .= 1; p=0 kg/m3

DASY4 Configuration:

e Probe: H3DV6 - SN6075; ; Calibrated: 3/12/2012

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date/Time: 6/26/2012 4:03:54 PM

H Scan - H3DV6 probe center 10mm above CD835 Dipole/Hearing Aid Compatibility Test, 835
Dipole (41x361x1): Measurement grid: dx=5mm, dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm
Reference Value = 0.478 A/m; Power Drift = -0.004 dB
Maximum value of Total (interpolated) = 0.454 A/m

Alm
— 0.454

— 0.371

0.288

0.205%

0.122

0.039

Peak H-field in A/m

Grid 1
0.373 M4

Grid 2
0.390 M4

Grid 3
0.376 M4

Grid 4
0.431 M4

Grid 5
0.454 M4

Grid 6
0.430 M4

Grid 7
0.395 M4

Grid 8
0.415 M4

Grid 9
0.391 M4

_ N




Test Laboratory: Motorola - 1880 MHz H-Field

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1034;

Procedure Notes: 1880 MHz HAC Validation Input Power = 100mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

Medium: Air; Medium parameters used: 6 =0 mho/m, .= 1; p=0 kg/m3

DASY4 Configuration:

e Probe: H3DV6 - SN6075; ; Calibrated: 3/12/2012

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date/Time: 6/26/2012 4:55:21 PM

H Scan - H3DV6 probe center 10mm above CD1880 Dipole/Hearing Aid Compatibility Test, 1880
Dipole (41x181x1): Measurement grid: dx=5mm, dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm
Reference Value = 0.488 A/m; Power Drift = -0.007 dB
Maximum value of Total (interpolated) = 0.461 A/m

Alm
— 0.461

— 0.386

0.311

0.236

0.161

0.086

Peak H-field in A/m

Grid 1
0.393 M2

Grid 2
0.409 M2

Grid 3
0.391 M2

Grid 4
0.440 M2

Grid 5
0.461 M2

Grid 6
0.441 M2

Grid 7
0.408 M2

Grid 8
0.433 M2

Grid 9
0.413 M2

I




APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

Appendix 3

HAC distribution plots for E-Field and H-Field
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Date/Time: 6/26/2012 6:12:42 PM

Test Laboratory: Motorola - cpma 800 Full Rate E-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1

Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Communication System: CDMA 835; Frequency: 824.7 MHz; Communication System Channel Number: 1013; Duty
Cycle: 1:1

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1; p =0 kg/m3

DASY4 Configuration:

Probe: ER3DV6 - SN2245; ConvF(1, 1, 1); Calibrated: 3/6/2012

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn434; Calibrated: 11/16/2011

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

LOW CHANNEL, E Scan - ER sensor center 15mm above WD Ref/LOW CH, Hearing Aid

Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 94.5 V/m

Probe Modulation Factor = 1.04

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 119.7 V/m; Power Drift = -0.041 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
82.3 M4|92.6 M4|89.6 M4
Grid4 |Grid5 |Grid 6
85.0 M4|94.5 M4]91.8 M4
Grid7 |Grid8 |Grid 9
83.1 M4|93.3 M4|90.4 M4

Vim
— 94.5

s ‘
765 I
67.6 '
"i
AN

19.6




Date/Time: 6/26/2012 7:11:29 PM

Test Laboratory: Motorola - cpma 1900 Full Rate E-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1

Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Communication System: CDMA 1900; Frequency: 1908.75 MHz; Communication System Channel Number: 1175;
Duty Cycle: 1:1

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1; p =0 kg/m3

DASY4 Configuration:

Probe: ER3DV6 - SN2245; ConvF(1, 1, 1); Calibrated: 3/6/2012

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn434; Calibrated: 11/16/2011

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

HIGH CHANNEL, E Scan - ER sensor center 15mm above WD Ref 3/HIGH CH, Hearing Aid

Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 55.3 V/m

Probe Modulation Factor = 1.08

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 54.8 V/m; Power Drift = 0.019 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
36.2 M4|56.5 M4|56.5 M4
Grid4 |Grid 5 Grid 6
33.2 M4|55.3 M4]55.3 M4
Grid7 |Grid8 |Grid 9
49.9 M4|51.3 M4|50.1 M4

Vim
— hb.h

—ad

— 8.7

10.8

33.0

i
i

25.1

17.3




Date/Time: 6/26/2012 6:38:37 PM

Test Laboratory: Motorola - cpma 800 1/8 Rate E-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1

Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Communication System: CDMA 835, 1/8 Vocoder (HAC); Frequency: 824.7 MHz; Communication System Channel
Number: 1013; Duty Cycle: 1:8

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1; p=0 kg/m3

DASY4 Configuration:

Probe: ER3DV6 - SN2245; ConvF(1, 1, 1); Calibrated: 3/6/2012

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn434; Calibrated: 11/16/2011

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

LOW CHANNEL, E Scan - ER sensor center 15mm above WD Ref/LOW CH, Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 90.9 V/m

Probe Modulation Factor = 2.81

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 41.7 V/m; Power Drift = 0.040 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
77.3 M4188.4 M4185.7 M4
Grid4 |Grid5 |Grid 6
80.3 M4|90.9 M4|88.1 M4
Grid7 |Grid8 |Grid 9
78.8 M4189.2 M4186.7 M4

Vim
— 90.9

— 82.4

73.8

65.3

hE.7

45.2




Date/Time: 6/26/2012 7:31:12 PM

Test Laboratory: Motorola - cpma 1900 1/8 Rate E-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1

Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Communication System: CDMA 1900, 8th Vocoder; Frequency: 1908.75 MHz; Communication System Channel
Number: 1175; Duty Cycle: 1:8

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1; p=0 kg/m3

DASY4 Configuration:

Probe: ER3DV6 - SN2245; ConvF(1, 1, 1); Calibrated: 3/6/2012

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn434; Calibrated: 11/16/2011

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

HIGH CHANNEL, E Scan - ER sensor center 15mm above WD Ref 3/HIGH CH, Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 57.5 V/m

Probe Modulation Factor = 2.91

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 21.2 V/m; Power Drift = 0.144 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m

Grid 1 Grid2 |Grid 3
37.6 M4|58.3 M4|58.2 M4
Grid4 |Grid5 |Grid 6
35.5 M4|57.3 M4|57.3 M4
Grid7 |Grid 8 Grid 9
51.2 M4|57.5 M4]51.6 M4

Vim
— 5.3

il

— 50.3

42.3

3414

|
|
|

26.4

18.4




Date/Time: 6/26/2012 10:00:05 PM

Test Laboratory: Motorola - cpma 800 Full Rate H-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1

Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Communication System: CDMA 835; Frequency: 848.31 MHz; Communication System Channel Number: 777; Duty
Cycle: 1:1

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1; p =0 kg/m3

DASY4 Configuration:

Probe: H3DV6 - SN6075; ; Calibrated: 3/12/2012

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

HIGH CHANNEL, H Scan - H3DV6 sensor center 15mm above WD Ref 3/HIGH CH, Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.115 A/m

Probe Modulation Factor = 1.02

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.076 A/m; Power Drift = -0.027 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.163 M4]0.115 M4]0.066 M4
Grid 4 Grid 5 Grid 6
0.149 M4]0.101 M4]0.060 M4
Grid 7 Grid 8 Grid 9
0.159 M4]0.111 M4]0.068 M4

Afm
— 0.163

— 0.136

0.110

0.083

0.057

0.030




Test Laboratory: Motorola - cpma 1900 Full Rate H-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1
Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Date/Time: 6/26/2012 10:59:54 PM

Communication System: CDMA 1900; Frequency: 1908.75 MHz; Communication System Channel Number: 1175;

Duty Cycle: 1:1

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1, p=0 kg/m3

DASY4 Configuration:

Probe: H3DV6 - SN6075; ; Calibrated: 3/12/2012
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn661; Calibrated: 2/16/2012
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

HIGH CHANNEL, H Scan - H3DV6 sensor center 15mm above WD Ref 3/HIGH CH, Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.139 A/m

Probe Modulation Factor = 1.04

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.124 A/m; Power Drift = 0.004 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Afm
0.170

0.14%

0.120

0.09%

0.070

0.045%

Peak H-field in A/m

Grid 1
0.130 M4

Grid 2
0.121 M4

Grid 3
0.092 M4

Grid 4
0.142 M4

Grid 5
0.139 M4

Grid 6
0.119 M4

Grid 7
0.170 M4

Grid 8
0.157 M4

Grid 9
0.129 M4

..

R
A




Date/Time: 6/26/2012 10:22:13 PM

Test Laboratory: Motorola - cpma 800 1/8 Rate H-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1

Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Communication System: CDMA 835, 1/8 Vocoder (HAC); Frequency: 836.52 MHz; Communication System Channel
Number: 384; Duty Cycle: 1:8

Medium: Air; Medium parameters used: 6 = 0 mho/m, &= 1; p=0 kg/m3

DASY4 Configuration:

Probe: H3DV6 - SN6075; ; Calibrated: 3/12/2012

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

MID CHANNEL, H Scan - H3DV6 sensor center 15mm above WD Ref 2/MID CH, Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.104 A/m

Probe Modulation Factor = 2.54

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.027 A/m; Power Drift = 0.143 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.143 M4]0.097 M4]0.058 M4
Grid 4 Grid 5 Grid 6
0.133 M4{0.093 M4]0.055 M4
Grid 7 Grid 8 Grid 9
0.152 M4]0.104 M4]0.063 M4

Afm
— 0.152

— 0.126

0.1m

0.07%

0.050

0.024




Test Laboratory: Motorola - cbma 1900 1/8 Rate H-Field

Serial: KSLOOF0197; FCC ID: IHDT56NS1
Procedure Notes: Pwr Step: ALL UP BITS Antenna Position: INTERNAL Battery Model #: INTERNAL

Device Postion: Polystyrene Block

Date/Time: 6/26/2012 11:19:02 PM

Communication System: CDMA 1900, 8th Vocoder; Frequency: 1908.75 MHz; Communication System Channel

Number: 1175; Duty Cycle: 1:8

Medium: Air; Medium parameters used: 6 =0 mho/m, &= 1; p=0 kg/m3

DASY4 Configuration:

Probe: H3DV6 - SN6075; ; Calibrated: 3/12/2012
Sensor-Surface: (Fix Surface)Sensor-Surface: 4mm (Fix Surface)
Electronics: DAE4 Sn661; Calibrated: 2/16/2012

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

HIGH CHANNEL, H Scan - H3DV6 sensor center 15mm above WD Ref 3/HIGH CH, Hearing Aid
Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.135 A/m

Probe Modulation Factor = 2.55

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.049 A/m; Power Drift = 0.081 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Afm
0.167

0.142

0.118

0.093

0.069

0.044

Peak H-field in A/m

Grid 1
0.127 M4

Grid 2
0.117 M4

Grid 3
0.088 M4

Grid 4
0.138 M4

Grid 5
0.135 M4

Grid 6
0.113 M4

Grid 7
0.167 M4

Grid 8
0.152 M4

Grid 9
0.122 M4

-.

.




APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

Appendix 4

Measurement Uncertainty Budget
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APPLICANT: MOTOROLA MOBILITY, INC.

A4.1 Motorola Uncertainty Budget for RF HAC Testing

TABLE A4.1: Motorola Uncertainty Budget

FCC ID: IHDT56NS1

Uncertaint . .
UNCERTAINTY DESCRIPTION Valve il T @ | ) | st Std.
(= %) ist. E H Unc.E | Unc.H
MEASUREMENT SYSTEM
Probe Calibration 5.1% N 1.0000 1 1 5.1% 5.1%
Axial Isotropy 7.8% R 1.7321 1 0.786 4.5% 3.5%
Sensor Displacement 16.5% R 1.7321 1 0.145 9.5% 1.4%
Test Arch 7.2% R 1.7321 1 0 4.2% 0.0%
Linearity 4.7% R 1.7321 1 1 2.7% 2.7%
Scaling to Peak Envelope Power 2.0% R 1.7321 1 1 1.2% 1.2%
System Detection Limit 1.0% R 1.7321 1 1 0.6% 0.6%
Readout Electronics 0.3% N 1.0000 1 1 0.3% 0.3%
Response Time 0.8% R 1.7321 1 1 0.5% 0.5%
Integration Time 2.6% R 1.7321 1 1 1.5% 1.5%
RF Reflections 5.6% R 1.7321 1 1 3.2% 3.2%
Probe Positioner 1.2% R 1.7321 1 0.67 0.7% 0.5%
Probe Positioning 4.7% R 1.7321 1 0.67 2.7% 1.8%
Extrap. & Interpolation 1.0% R 1.7321 1 1 0.6% 0.6%
TEST SAMPLE RELATED
Total Device Positioning 3.2% R 1.7321 1 1.306 1.8% 2.4%
Device Holder & Phantom 2.4% R 1.7321 1 1 1.4% 1.4%
Power Drift 5.0% R 1.7321 1 1 2.9% 2.9%
PHANTOM AND SETUP RELATED
Phantom Thickness | 2.4% R 1.7321 1 | 067 | 14% 0.9%
Combined Std.Uncertainty on Power 14.1% 9.1%
Combined Std.Uncertainty on Field 7.1% 4.6%
Expanded Std. Uncertainty on Power 28.3% 18.2%
Expanded Std. Uncertainty on Field 14.1% 9.1%

25086-1
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

A4.2 Probe Rotation Contributions to Isotropy Error

Probe rotation data was taken “for special focus on spherical isotropicity in measurement uncertainty and
perturbation of EM fields.” This data was taken at the interpolated maximum and directly accounted for in the
uncertainty budget as “Axial Isotropy.” Thirteen mobile devices were used to determine the probe isotropy
uncertainty factors in section A4.1. Based on the resulting 82 E-Field probe rotations and 82 H-Field probe
rotations, the upper 95% confidence interval value was calculated for each. These values represent a conservative
assessment of the effect of the probe isotropy and have been appropriately included in the respective E- and H-

uncertainty budgets.

TABLE A4.2: Probe Rotation Data Summary

ST. Sample . Standard

AVE DEV Size (n) 20 (ci) Unce;tamt
E-field 4.4% 1.7% 82 7.8% 1 4.5%
H-field 3.8% 1.2% 82 6.1% 0.786 3.5%

Isotropy error measurements were taken for 13 products across the
respective frequency bands. The +2c values of all measurements was
used as a worst case value for the uncertainty budget. Any significant
differences between bands were also evaluated.
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1
Appendix 5

Pictures of Test Setup

See Exhibit 7B

25086-1 Exhibit 6B - 1



APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

Appendix 6

Probe Calibration Certificates
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Accrediiod by ihe Swisa Accrediiniion Service (SAS) Accraditation No.: SCS 108

The SBwias Aceraditatien Service is one af the signaiories to the EA
Multllateral Agroament for the recognition of aalibration corilficalos

‘Motorola MDb
[CALIBRATION CERTIFICATE

Cortliicata No: ER3-2245_Mar12

E—

Cllont

ER3DVER - SN:2245

Object

QA CAL-02.v6, QA CAL-26.v4
Calibration procedure for E-field probes oplimized for close near field

avaluations in alr

Calibration pracadurala)

Callbrallon data:

March 6, 2012

This calibration conlificnts dacumants thi tracanbilily fo nalional alandards, which raalize the phyaieal unlis of messuramants (31).
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Callbration Equipmant usod (METE crllcal for anlibration)

This callbration corificata shall not ba repreducad axcapt In full withaul wiiltan approval of tha lnboratory.

Primary Standards D Cal Date (Coriificale No.) Schadulod Callbration
Pawar malar E44198 GR41203874 31-Mar-11 {Na. 217-01372) Apr12
Powar sonaor E44124 _MYatapaony 31-Mar-11 (Na, 217-013472) Apr-12
Rofaronca 3 dB Atlanunlor SN: BEDS4 (3e) | 20-Mar-11 (No. 217-01369) Apr-12
Ralorenco 20 dB Allenuator | SH: SB006 (20b) 20-Mar-11 (Na, 217-01367) Apr-12
| Reforence J0 dB Atenuator | SN: 55120 (J0b) 20:Mer-11 (No, 217-01979) Apr-12
Refarence Probe ERIDVE SN 2328 | 11-0cl-11 {No. ERI-2320_Oel11) Gal-12
DAE4 SN; 780 80-Jan-12 (No, DAE4-780_Jan12) Jan-13
Secondary Slandards D | Chack Date (in house) Schadulad Chock
RF genoraiar HP BA48C US3642U01700 | d-Aug-f8 (in houso chock Apr-11) In house chock: Apr-13
Malwork Annlyzor HP 87531 LSI7300506 18-0e1-01 {in liouaa chick Oet-11) In houao check: Deal-12
Hamo Funcilon Sipholare
Calibratod by: Claudio Laublor Laboratory Tachnlcian
Approvod by: Kal|n Pokovia Technlenl Managar

Iistiel; March 8, 2012

Corilicata No: ER3-22456_Mari2
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughnusstrasse 43, 0004 Zurlch, Switzarland

g Sehwalzarischor Kallbrisrdisnat

G Servieo sulsae d'dlalannago

5 Sorvizio nvizzore di taratura
Swins Calibratlon Sorvice

Accroditad by tho Swins Acoreditalion Sarvion [SAS) Accraditation Ho.: SCS 108
Tho Swias Accradilation Service |8 ona of (ho signatorien to tho EA
Multilataral Agraamant Tor tho recognition of onlibration eartiliantes

Glossary:

NORMsx,y,z sansitivily in frea space

DCP diode comprassion point

CF crast factor {(1/duly_cyale) of the RF signal

A B C medulation depandant linearzation parametars

Polarization o rotation around probe axis

Polarization 8 5 rotation around an axis that is in the plane normal to probe axis (at measuremant center),
l.e., & =0 Is normal to probe axis

Connactar Angla infarmation used in DASY systam o align probe sensor X to the robol coordinate syslam

Calibration is Performed According to the Following Standards:

)

IEEE Std 1300-2005, " IEEE Standard for callbralion of alectramagnaiic field sensore and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005,

Methods Applied and Interpretation of Parameters:

NORMx,y,2: Assessad for E-field polarization 8 = 0 for XY sensors and 8 = 00 for Z sansor (f = 900 MHz In
TEM-call; f = 1800 MHz: R22 wavaguida).

NORM(T)x,y,z = NORMx y, 2 * fraquency response (see Fraquency Response Chart).

DCPyx,y,z: DCP are numaerioal linearization paramaters assessed based on the data of power swoap with CW
signal (no uncertainty raquirad). DCP does not dapend on frequency nor media,

PAR; PAR is the Peak to Avarage Ratio thal is not calibrated bul determined basad an tha signal
characlerislica

Ax.y.z; Bry.z; Cx.y.z, VRx,y,.z: A, B, € are numarlcal linearization paramaelors assessed basad on the data of
powar swaep for specilic modulation signal. The paramelers do nat depend on frequancy nor madia. VR is the
maximum calibration range expressed in RMS vollage across the dioda.

Spharical lsotropy (30 deviation from Izofrapy); In & locally homogeneous fleld reallzed using an open
wavaguide selup,

Senaor Offsel; The sensor offset corresponds to the offset of vinual measuromant contar from tha probe tip
(on probe axis), Mo tolerance requirad,

Connactor Angle: The angle Is assessed using tha information gained by datermining the NORMzx (no
uricartainty raquirad),

Caorlificate No: ER3-2244_Mar12 FPagoe 2 of 10



ERIDVER = SN:2245 March 6, 2012

Probe ER3DV6R

SN:2245

Manufactured:  February 1, 2000
Calibrated: March 6, 2012

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 syataml)

Corlificale No; ER3-2245 Mar12 Page 3 of 10



ERIDVER- SN:2245 March G, 2012

DASY/EASY - Parameters of Probe: ER3DVER - SN:2245

Basic Calibration Paramaters

= SensorX Sensor ¥ = Sonsor Z Unc (k=2)
Norm (pViVim)) 1.58 1.52 1.96 +10.1 %
DEP (mv)” 1004 1004 101.3

Modulation Calibration Parameters

Ui Cammiinlcation Syatem Namo PAR A B c VR | unc®
dB dB dB mV | (ke2)
16000 | W 000 | x| 000 | 000 | 100 | 1170 | #22%
¥ 0,00 0,00 1.00 108.3
Fd 0.00 0.00 1.00 117.4

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multlplFad by the mvara?a factor k=2, which for a nermal distribution corrasponds lo a coverage
probability of approximately 95%.

" Wimiafical llnanfizatian paramalsr: ur'mﬂnlnlr nol raquired,

¥ Uncartainty Is detorminod using the mox. devinllon from linear resganse applying rectangulor distibulion and ls exprossed for the seuin of tha
finld value.

Corificato No: ER3-2245_Mar12 Pago 4 of 10



ERIDVER- SM:2240
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Uneertainty of Froaqueney Response of E-field: £ 6.3% (k=2)
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ERIDVER- 5M:2245

March @, 2012

Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM,0"
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ERIDVGR- SN:2245

Receiving Pattern (¢), 9 = 0°

March 8, 2012
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ER3DVGR- SN:2245 March 6, 2012

Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)

10%

1°1 -

“:p- ] 1 11 p : TR T

Input Signal fuv]

1074,

10", g bt smmasm o

L

E [Vim]
Le] L8]
X compansated X not compensated Y compansated
¥ not compansatad Z compensated z nutml'r'nt“lpunqtm:l

3 TTT—— ! i
i bl L
o- 0 Ry "'.,"""'J\‘_";_"' iage | l | l.
E i i "E-m | | E
L I1" T"- d i = 'i"l' 1" i
: i 1]
2 ! L
100 & Vi 102 103
n
o] r
X r.nrngnnln'hd % not compensated ¥ uumpnpnhd
[&] L+
¥ nal compansalad Z eampanaatad £ nol compensatad

Uncortainty of Linearity Assessment:  0.6% (k=2)

Cartificale No: ER3-2245 Mari2 Pago & of 10



ERIDVER- S8N:2245 Marah 8, 2012

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

-0 -08 -06 -04 -02 00 0©02 04 06 08 10

Uncertainty of Spherical Isotropy Assessmont: £ 2,8% (k=2)

Corlificale No: ER3-2245_Mari2 Page B of 10



ER3DVER- SM:2246

March B, 2012

DASY/EASY - Parameters of Probe: ER3DVGR - SN:2245

Other Probe Parameters
Sansor Arrangement

Reciangular

Connaeclor Angle (°) arz
Machanlenl_-‘.'-'.uﬂnm Detaction Mode enabled
‘Optical Surface Dotaciion Mode disabled
Proba Qverall Langlh - 337 mm
‘Probo Body Diamotar 10 mm
Tip Length 10 mm
Tip Diamotor B mm
Probe Tip to Sensor X Gallbration Point 25mm
Probe Tip to Sensor Y Callbration Point 2.5 mm
Proba Tip to Sensor Z Calibration Paint 2.5mm |

——

Cartificale No; ER3-2245 Mnr12

Paga 10 of 10



Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughaussiranse 43, 8004 Zurich, Switseriand

s Schwiolzariachoer Kallbrlardienst

C Servieo aulase d'dlaleninage

5 Sorvizlo avizzero di faratura
HSylss Collbration Sorvice

Accraditad by the Swins Acoradilalion Servics (SAS) Accraditalion No.: SCS 108
Tha Swiss Acoroditation Sarvice s ono of the slgnatorios to the EA
Muitilateral Agraamaont for the recognition of calibration cortificatos

client  Motorola MDb Gortlfionta No: H3-6075_Mar12
CALIBRATION CERTIFICATE |
Objac! 'H3DV6 - SN:6075

Callbratian procadure(s) QA CAL-03.v6, QA CAL-26.v4

Callbration pracadure for H-field probes optimized for close near field
“avaluations In air

Calibratian date: |March 12, 2012

Thia ealibratlion carlificala dacumania tha ineaabilily 1o nalional alandnrds, which roalize e physical units of moasuramania (S1),
Thi manasuramonts and o uncartalnliog wilh confidonca probabilily nra given o the lellowing pagea and am par of ho canilieils,

All ealibratiena hava boan conduciad in tho sloand laboralery facllity, enviranmani lemparatise (22 & 3°C and humidiy = 70%,

Calibration Equipmaont used (METE erilical for ealibration)

.Il:'rirmlw Standandi [} I Eﬂl Dala (Codiflcats Na.) Schodulad Callbratinn

Powar meter E44108 GB41203674 31-Mar-11 (No. 217:01372) Apr-12

Powar sonaor E44124 MYd 1408087 -Mar-11 (Mo, 217-01372) Apr-12

Rafarence J dB Allanuatar Sh: 550064 (da) IEIJ:MnraH_ {Mo. 217:01388) _Apri2 _

Raofarance 20 dB Allenualor SH: 55086 (205) Ab-Mar-11 (Mo, 217-01367) Apr-12

Rafaranca 30 dB Allenunlor _SN: 85120 (30b) 20:Mar11 {No. 217.01370) Apri2

Rafaranca Probe HIDVE SN 6162 11-0ct-11 (Mo, H3-6182_Oct11) Ont-12

DAE-I . H-I"J '."[III l_!ﬂdnrl_-'li(l\lu DAE4-TED JaniZ) Jan-13

Socandary Stondards o Chack Data {in houso) Schodulnd Chack

RF gonarater HP BGADC US3842001700 A-Aug-99 (In houses check Apr-11) in hours chack: Apr-13

Nabwark Annlyzar HP A7E3E LIS37 300585 18:0a01 {in hougo choeck Ogl-11) In hnulnﬂgt,‘.ﬁ: Dal-12
Naima Funelian Signatii —

Colibrated by: Claudlo Loublar Laboratory Tachniclan

Approved by, Kalja Pokovie Tachnlcal Managor ,:::"":: — %’54_
e <

(sl March 14, 2012

This calibrailon coriificato sholl nol be reproduced oxoepl (n full withoul wriltan approval of the Inbarmiory.

Carliicats No: H3-8075_Mar12 Pago 1 of 10




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstronse 43, 0004 Zurich, Switzerland

5 Schwolzorischor Kallbrierdionst

c Horvioe sulsse d'dlalonnage

5 Sorvizlo avizeoro di tarnlirn
Swilis Calibratlan Bervice

Accradiiod by ihe Swiss Accradiiation Sorvica (SAS) Accraditation No.: SCS 108
Tha Swias Aceraditailan Sarvice Ia ene of tho algnaletles to tha EA
Multlinlaral Agreamont for the recognilion of ealibratlon cartificalos

Glossary:

NORMz,y,2 sansitivity in frea space

DCP dioda compresslon polnt

CF crast factor (1/duty_cyele) of the RF signal

A BC madulation depandent linearization paramelers

Paolarization i ip rotation around probo axis

Palarization 3 4 rofation around an axis that is In the plana normal o probe axis (at measuremant center),
l.e., B =0 |8 normal lo probe axis

Conneclor Angla information used in DASY systom to align prabe sensor X (o the robot coordinate syatem

Calibration is Performed According to the Following Standards:
a) |EEE 5td 1308-2005, * IEEE Standard for calibration of electromagnetic fleld sensors and probes, excluding
antannas, from 9 kHz te 40 GHz", Dacambar 2006.

Methods Applied and Interpretation of Parameters:

s NORMy, y 2 Assassad far E-flald polarization § = 0 for XY sensors and 8 = 80 for Z sensor {f = 900 MHz In
TEM-cell; { = 1800 MHz: R22 wavegulde).

= X Y.Z(f)_adata2= XY Z_aDataz® frequancy _response (seo Froquancy Rasponsa Chart),

= DCPxy,z DGP are numarlcal linearizalion paramelars assessed based on the data of powar swaep with CW
signal {ne uncerlainty required), DCP doas nol depand on fraquency nor madia,

= PAR: PAR is lhe Peak to Average Ralio that is nol callbratad but determined based on the signal
characteristics

s Axyz Bxyz Cxyz VRey.z A B, Care numerical linearization parameters assessed based on the data of
powar swoaap for spacific madulation signal, The paramalars do not depend on fraquancy nor madia. VR Is tha
maximum ealibration rango axprassed In RMS valtage across the diodas,

= Spherical Isolropy (30 deviation from isolropy): in a locally homogeneous fiald realized using an open
wavagulde setup,

= Sensor Offset: The sensor offsel corrasponds to the offsel of virlual measuramant canter from the probe tip
{en probe axis). Mo lolerance required,

« Connector Angle: The angle s assessed using the information gained by detarmining the X _afafa2 (no
uncartalnty requirad).

Caoriificate No: H3-B07H_Mar12 Paga 2 of 10



H3IDVE - SN:B075 March 12, 2012

Probe H3DV6

SN:6075

Manufactured:  October 2, 2000
Calibrated: March 12, 2012

Calibrated for DASY/EASY Systems

(Mole: non-compatible with BASY2 systam|)

Cortilcals Ma: H3-6076_Mar12 Pagi 3 6/ 10



H3DVE- SNIBOTS

DASY/EASY - Parameters of Probe: H3DV6 - SN:6075

Basic Calibration Parameters

Mareh 12, 2012

Sonser X _Sensor Y SensorZ | Une (k=2) |
Norm (A/m / Y(mV)) ab | 28BE-003 | 2BBE-003 | 303E-003 | £51%
_Norm (A/m / V(mV)) al | -5.16E-006 -1.41E-004 -2,93E-004 £61 %
Norm (A/m / V(mV)) a2 | -2.66E-008 -6,73E-000 -1.6GE-004 £6.1%
DCP (mv)" aa .4 88,5 a1.3
Modulation Calibration Parameters
uin qvﬁﬁ?ﬁunﬂﬁinh' hl_',!l(nrﬁ' Homo PAR A B c VR Ung
—— , o aB B dB mv (k=2)
10000 oW 0,00 it 0.00 o,q;}l 1.00 1@3.{3 12.7 %.
S ¥ | 000 0,00 1.00 | 1402
Fa 0.00 0.00 1.00 111.4

multipl
probability of approximately 95%.

The ralrmr’lﬂd uncertainty of measurement is slaled as the standard uncertainty of measureament
ed by the coverage faclor k=2, which for a normal distribution corresponds to a coverage

* Mumerical linoarization paramaler; uncariainly nal mquired

. Uneaitainty ls detarminad using thi max. davistion from linear rasponae applying raclangular distdbution and is exproessed for the squire of the

Naled valug.

Carlificale No: H3-6075_Mar12

Page 4 of 10




HADW{- SN:607A

Frequency Response of H-Field
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Uncertainty of Frequency Response of H-flold: £ 6,3% (k=2)

Coriflicalo No: H3-8075_Mair12
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H3DVE- SN:G075

March 12, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM,0"
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H3OVE- SN:6075

Receiving Pattern (¢), 9 = 0°

March 12, 2012
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Receiving Pattern (¢), 9 = 90°
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H3DVE- SN:G075 March 12, 2012

Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)

10%
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Uncertainty of Linearity Assesament: + 0.6% (k=2)

Certificate MNo: H3-6075_Mar12 Paga 8 af 10



H3DVE- SN:6075 Marcli 12, 2012

Deviation from Isotropy in Air
Error (¢4, 9), f = 900 MHz

10 =08 <08 0.4 02 00 02 04 06 048 10

Uncertainty of Sphaorlcal Isotropy Assessmant: £ 2.6% (ke2)

Corlificata Mo: H3-6078_Mar12 Pago 9 of 10



HADVE- SN:8075

March 12, 2012

DASY/EASY - Parameters of Probe: H3DV6 - SN:6075

Other Probe Parameters

Sensor Arrangemaent Rectangular
Conneator Angla () -23.1
Machanical Surface Detection Mode " enabled |
Oplical Surlace Detaclion Mode disablad
Probe Ovarall Length 337 mm
Probe Body Diamelar 10 mm
| Tip Length 20 mm
Tip Diameter & mm
| Probe Tip to Sensor X Calibration Point 3Imm
| Proba Tip to Sensor Y Callbration Point 3mm
Proba Tip to Sensor Z Callbration Paint 3mm

Carlificale No: H3-6075_Mar12

Page 10 of 10
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Calibration Laboratory of A8,

s Sehwalzariachor Knlibrierdianat

schmid & Partner o ’a C Sorvice nuisso d'détnlonnage
Engineering AG S— 3 5 Sorvizio svizzero di taralura
Zoughausstrasse 43, 0004 Zurich, Switzoriand o Jf:\ﬂ;"-“‘p Swiaa Cnlibratlon Sarvics
LTI

Accradited by the Swiss Aocroditatlon Servico (SAS) Accroditation No: SCS 108

The Swiss Accraditation Service Ia ano of tho aignalorles te tho EA
Multllateral Agroemant for ithe recognition of onlibration oortifionlos

Motorola MDb
CALIBRATION CERTIFICATE

CD835V3 - SN: 1076

Cllant

Corlfieata No: CDB35V3-1076_Mar12

SIS

Objoat

QA CAL-20.v6
Calibration procedure for dipoles in air

Callbration procaduras)

Calibration dnta; March 08, 2012

Thia calibration corlificate documaenis the irnconbility to national standards, which realize the physloal units of moasuramants (51},
Tho moasuramonts and tha uncortaintios with confidonce probalidility aro givan an tho fallowing pagoes and am par of tho conificato.
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Refarances

[1] ANSI-CE3,19-2007
Amarican National Standard for Methods of Measuremant of Compatibility betwean Wireless Communications
Dovices and Hearing Alds.

Methoda Applled and Interpretation of Parameters:

+ Coordinate Systemn: y-axis is in the diraction of the dipole arms. z-axlis Is from the basis of the antenna
(mounted on the table) towards its feed point between the two dipole arms. x-axis Is normal 1o the other axes.
In colncidence with the standards [1], the measuremaent planes (probe sensor center) are selected o be ata
distance of 10 mm above the top adge of the dipole arms.

s Measurement Condilions: Furlhar details are available from tha hardcoples al the end of the cerlificata. All
figures stated in the certlficate are valid at the frequency indicated, The forward powaer to the dipole connector
is sat with a callbrated power meter connacted and menitored with an auxiliary power meler connacled 1o a
diractional couplar, While the dipole under test |s connected, the forward power is adjusted to tha same leval.

s Anlenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positioner with tha arms horlzonlal and the feeding cable coming from the floor. The measuremants ara
performed in a shielded room with absorbers around the setup to reduce the reflactions,

It Is varified betara the maunling of the dipole undar the Tast Arch phantom, thal its arms are parfactly in a
lina. It Is Installad on the HAG dipele positionar with ita arma parallel below the dislectric referance wira and
able to mova alastically in vartical direction without changing its relative position 1o the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted aller dipole mounting with a DASYS Surface
Check job. Before the measurament, the distance between phantem surface and probe lip le verifled. The
propaer measuremaent distance Is selectad by choosing the matching section of the HAC Test Arch phantom
with the proper device ralerence polint (upper surfaca of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor offsat. The vertical distance to the proba is essential for the
accuracy.

s Food Point Impedance and Relurn Loss! These parameters are measured using a HP 8753E Veclor Network
Analyzer. The impedance is specilied at the SMA conneclor of the dipole. The influence of reflactions was
aliminating by applying the averaging function while moving the dipcle In the air, at least 70cm away from any
obstacles.

s E-field disiribution; E field is moasured In the x-y-plana with an [zotroplc ER3D-fleld probe with 100 mW
lorward power to the antenna lead point, In accordance with [1], the scan area Is 20mm wide, its length
exceads the dipole arm length (180 or 90mm). The sensor center is 10 mm (in z) abova the top of the dipole
arms, Two 3D maxima are avallable near the end of the dipole arms. Assuming the dipole arms are perfectly
in one line, the average ol these two maxima (In subgrid 2 and subgrid 8) is determined to compensale lor any
non=parallelity to the measurement plane as well as the sensor displacement. The E-lleld value staled as
callbration value represents the maximum of the inlerpolated 3D-E-flald, 10mm above the dipole surface.

e H-fiald distribution: H-flald is measurad with an isotropic H-field probe with 100mW forward power 1o the
antenna fead point, in the x-y-plane, The scan area and sansor distance Is equivalent 1o the E-field scan, The
maximum of tha field s available al the canter (subgrid 5) above the fead polnl. Tha H-fleld value staled as
callbration value reprasents the maximum of the interpolated H-lield, 10mm above the dipole surface at the
lead point,

The reportad uncertainly of measurement Is stated as the standard uncertainty of measuramant multiplied by the
coverage factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Verslon

DASYS

VE2.8.0

Extrapolation

Advanced Exirapolalion

Phantom HAG Tast Arch
Distance Dipale Top - Probe

Cantar 10mm
Scan resolution dx, dy = 5 mm

835 MHz = 1 MHz

Frequency 898 MHz + 1 MHz
Input power drift = 0.05 dB
Maximum Field values at 835 MHz
H-fleld 10 mm above dipole surface condition Interpolated maximum

faximum measurad

100 mW Inpul powar

0.468 A/ m £ 8.2 % (kn2)

Avaraged maximum above arm

E-flold 10 mm above dipoale surlace condltion Interpolated maximum
Maximum measured abova high end 100 mW Input power 1707 V/im
Maximum measured above low end 100 mW Input powar 168.7V/m

100 mW Inpul powar 1702V /m 2128 % (k=2)

Maximum Field values at 898 MHz

H-field 10 mm above dipole surface

condiflan

Interpolated maximum

faximum measured

100 mW inpul powar

0.433 A/ m & 8.2 % (k=2)

E-fleld 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW Input power 163.8V/m
Maximum measured above low end 100 mW Input powar 1624V /m
Avaraged maximum abova arm 100 mW input powar 163.1V/m 2 12.8 % (k=2)

Garlificate No; COA35VA1076_Mari2
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Appendix

Antenna Parameters

Naminal Fraguancles

Fregquency Return Loss Impedance

800 MHz 16.5 dB 4240-117 1
835 MHz 25.1 dB 5010+ 560
900 MHz 16.9 dB 69.302-128)Q
950 MHz 19.4 dB 472041020
960 MHz 14.5 dB 56.74+ 1930

Additlonal Freguencles

Fraquency Return Loss Impadance
808 MHz 17.3dB GaA0-120 Jid

3.2 Antenna Design and Handling

The callbration dipole has a symmatric geomatry with a bulit-in two stub matching network, which leads to the
enhanced bandwidth,

The dipole Is built of standard samirigid coaxial cable, The internal matching line is open ended. The antenna is
iherefore open for DC signals.

Do not apply force 1o dipale arms, as they are liable to band. The soldered connections near the leadpaint may be
damaged. Aller excessive machanical sirass or ovarheating, check the impedance characleristics 1o ensura that the
intarnal matching network is not aflectad.

Aftar long term use with 40W radialed powar, only a slight warming of the dipole near the leedpoint can be measured,

Cerillicale No: CDB35V3-1076_Mari2 Page 4 of 8



Impedance Measurement Plot
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DASYS H-field Result

Date: 07.03.2012
Test Laboratory: SPEAG Lab2
DUT: HAC-Dipaole B35 MHz; Type: CDBISVI; Sevlal: CDBIZVA - SN: 1076

Communication System; W, Ii‘rl;r,lunuuy; 835 MHe, E"rt:qucm,!y', AO8 MHz
Medium parameters used: & = 0 mho/m, £, = 1 p = | kg/m’

Phnntom section: RF Section

Mensurement Standard: DASY S (IEEE/AEC/ANST C63.19.2007)

DASYS2 Configurntion;

Probe: H3DVE - SNGOGS; ; Calibrated: 29.12.2011
& Sensor-Surface: (Fix Surface)
= Electronics: DAEA 5n781; Callbrated: 20.04,2011
= Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA; Serial: 1070
= DASYS2 52.8.0(692); SEMCAD X 14.6.4{4980)

Dipole H-Field measuvement @ S3530MH2/H-Scon - BASMHz d=10mnyHearing Ald Compaiibility Test (d1x361x1):
Mensurement grid: dx=5min, dy=5mm

Bevice Reference Point: 0, 0, +6.3 mm

lelerenee Value = 0.50 Vim: Power Drift = -00.01 dB3

PME not ealibrated, PMEP = 1,000 jw,m:lir.:d,

Fl=Tield emissions = 0,47 Afim

Menr-fleld eatogory: Md (AW 0 (I

PMF scaled H-Tield

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.39 Ajm |0.41 A/m |0.39 A/m
Grid 4 M4 |Grid 5 M4 |Grid 6 M4
0.44 A/m |0.47 A/m |0.45 A/m

Grid 7 M4 |Grid 8 M4 |Grid 9 Ma
0.39 A/m |0.42 A/m 0.0 A/m

Carificate No; CDA35VI-1076_Mari 2 Page 6 ol 9



Dipole H-Field measurement @ 835MHz/H-Scan - B98MHz d=10mm/Hearlng Ald Compatibility Test (41x361x1);
Measuremant grid: dxeSmm, dy=5mm

Device Reference Paint: 0, 0, -6,3 mm

Reference Value = 0,45 V/m; Power Drift = -0.01 dB

PMR not eallbrated. PMF = 1.000 Is applied.

H-field emissions = 0,43 Afm

Near-fleld category: M4 (AWE D dB)

PMF scaled H-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.37 A/m 0,40 A/m |0.38 Afm
Grid 4 M4 |Grld 5 M4 |Grid 6 MA
0.41 Afm |0.43 A/m |0.41 Afm
Grid 7 Ma |Grid 8 M4 |Grid 5 Ma
0.38 A/m |0.41 Afm |n.3sl Afm

= -4.35

-B.70

-13.05

17.40

-21.75 ,
0 dB = 0.47A/m = -6,56 dB A/m

Corlificate No: CDB35V3-1076_Mari2 Page 7 of B



DASYS E-fleld Result

Date: O8,03,2012

Teal Laboratory: SPEAG Lah2
DUT: HAC-Dipole 835 Miz; Type: CDEISV; Serinl: CDS35VA - SN: 1076

Communication System: CW; Frequency: 835 MHz, lfrr:qlu:u-.:jy: ROR MHz2
Medium parameters used: a = 0 mho/m, g = 1; p = 1000 kg/m

Phantom section: REF Section

Measureinent Standard: DASYS (IEERIECVANST C63.19-2007)

DASY S Configuralion;

Probe: ERADVE - SN2336; Convl(1, 1, 13: Calibrated: 29,12.2011
Sensor-Surface; (Fix Surlnce)

Electranics: DAED SnT781; Coalibraied: 20,04,201 1

Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
DASYSZ 52.8.0(692): SEMCAD X 14.6.4{4980)

Dipole E-Fleld mensuremcnt @ B3SMH#1-Sean - B3SMIz d=10mm/Henving Ald Compatibility Test (41x361x1):
Mensurement gridh da=5mim, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Refleience Value = 110.4 Vin: Power Drilt = -0,02 dB3

PMR not ealibiated, PMFE = 1,000 is applied,

E-held emissions = 170.7 Vim

Menr-field entegory: M4 (AWF 0 dB)

PMF sealed E-field
Ciridl | MHU!'IU 2 v |Grid 3 Md
164.2 Vim [ 1707 Vim 1657 Vin

Ciricl 4 Ma | Grid 5 Md [Grid 6 M4
BO.12 Vim|21.76 V/m [89.42 V/im
Ciricl 7 M Grid 8 Md | Crid 9 M4
160.0 Vi 1697 V/m|167.3 Vi

Cortilicalo No: CDB35V3-1076_Mari12 FPagodol 9



Dipole E-Field measurement @ S35MH2/E-Scan - B98M Iz ds 1 0mm/Hearing Ald Compatibility Test (41x361x1):
Mensurement grid: dx=5nin, dy=5mm

Feviee Relevence Point: 0, 0, 6.3 mm

Reference Value = 97,00 V/im; Power Drift = 0,01 B

PME not calibrated, PMFE = 1000 {5 applicd.

E-ficld emissions = 163.8 Vin

Menr-Tlold eategory: Md (AW O dI8)

PMF senled E-lield

Giviel 1 M4 |Grid 2 M |Greld 3 M
1569 V/m | 1624 V/im| 1578 Vim
Giriel 4 M4 [Grid 5 M4 | Grid 6 M4
TL28 Vi 7049V /m|77.42 Vin
Cirtel 7 Md JGrid 8 Md | Grid 9 Md
1544 V/im | 163.8 Vim|162.1 ¥/m

.07

F.D

-10.14

S PR T

O0dB = 170,7V/m = 44,64 dB3 Vim

Caoilificale No: CDBABVA- 1076 Mari2 Paga 8 ol
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Object CD1880V3 - SN: 1034

QA CAL-20.v8
Calibration procedure for dipoles in air

Calibralion pracatura(a)

Calibration dnte:

March 08, 2012

Calibration Equipmont usod (M&TE critical for calibration)

This oalibration coriliicale documonts the traconbiiity to nationnl standnrds, which roolize the physionl units of measurements (S1).
The measuramants and 1o unconalnties with conlidonce probabillily am given an the oliswing pages and ara par of the canilicale,
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Doc-12
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08-0ct-08 {in housa chack Oat-11)

Matwork Analyzar FP B763E usa7aposng 18-0ct-01 (in houso chock O6t-11)

RF genarater E44338 MY 41000675 03-Nov-04 {in housa chack Del-11)
Ao Funalion
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Referances

[1] ANSI-CE3,19-2007
Amarican National Standard for Methads of Measurement of Compatibility batwean Wireless Communications
Devicas and Haaring Alds,

Methods Applled and Interpretation of Parameters:

= Coardinate System: y-axis s In the direction of tha dipole arms, z-axis is from the basis of the anlenna
(mounted on tha tabla) towards Its feed point belween the two dipole arms. x-axis is normal to tha other axoes,
In coincidence with the standards [1], the measuremant planes (probe sensor center) are selecled lo be al a
distance of 10 mm above the top edge of the dipole arma,

= Measuremant Conditions: Furthar detalls are avallable from the hardcopies at the end of the cerlilicata. All
ligures sialed in the cerlificate are valld at the frequency Indlcatad. The forward power to the dipole connactor
is sol with a calibrated powar meter conneclad and monitorad with an auxlllary power meter connactad to a
diraclional coupler. Whila the dipole under 1es! is connacled, the lorward powar is adjusted to the same laval.

= Anienna Posiiloning: Tha dipole s mounted on 8 HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measuremants ara
performed in a shialded raom with absarbers around the selup to reduce the rellections,

It is verified belore tha mounlting of tha dipale under the Test Arch phantom, thal its arms are parfactly in a
lina. It Ia Installad on tha HAC dipole posilionar with its arms parallel below the dislectric referance wire and
abla to mova alastically In vartical direction without changing ite ralative position 1o tho top center of the Tasl
Arch phantom, Tha vartical distance to the probe I8 adjusted afler dipole mounting with a DASYS Surface
Check job, Bafore the maasuremant, tha distanca batwaen phantom surlace and probe tip Is verifled. Tha
proper measurement distance is selecled by choosing the malching section of the HAC Test Arch phantom
with the proper device reference point (upper surlace of the dipole) and the matching grid reference polni (tip
of tha proba) considaring the probe sensor offsel, The verdical dislancae o the probae is essential lor the
accuracy.

* Faooed Point Impedance and Return Loss: These paramoters are measured using a HP 8753E Vaclor Nelwork
Analyzar. The impedance la spacified at the SMA connactor of tha dipala, Tha influance of ralleclions was
eliminating by applying the averaging lunction while maoving tha dipole in the air, al leasl 70cm away from any
obstacles.

«  E-field distribution: E field Is measurad in the x-y-plane with an Iisotropic ER3D-field probe with 100 mwW
forward powar to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its langth
excaads tha dipola arm langth (180 or 90mm). The sensor canter is 10 mm (in Z) above the top of the dipole
arms,. Two 30 maxima are avallable near the and of the dipola arme. Assuming the dipala arms ara paractly
in ena line, tha average of theso two maxima (in subgrid 2 and subgrid 8) is determined to compansale for any
non-parallelity to the maasuremant plane as wall as the sensor displacement. The E-fleld value slalod as
calibration value reprasents the maximum of the interpolatad 3D-E-fleld, 10mm above the dipola sudaca,

e [H-field distribulion; H-field is measured with an Isolrople H-field probe with 100mW forward power to the
antanna feed point, In the x-y-plane. The scan area and sansor distanco is aquivalent to the E-fiold scan. The
maximum of the field is avallabla at the canter (subgrid 5) above tha fead point. Tha H-fleld value siated as
callbration value reprasents the maximum of the intarpolated H-fiald, 10mm above tha dipole surlace at the
fead point.

The raported uncertainly of measuremant is slated as tha standard uncertainly of measuramant mulliplied by the
coverago lactor ke2, which for a normal distribution corresponds to a coverage probability of approximately 95%.
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Measurement Conditions

DASY system configuralion, as lar as nol given on page 1.

DASY Varsion DASYE VE2.B.0
Extrapolation Advanaad Extrapolation

Phantom HAC Test Arch

Distance Dipale Top - Probe

Center 10mm

Scan rasolutlon dx, dy =5 mm

1730 MHz = 1 MHz

Frequsnsy 1860 MHz + 1 MHz
Input power drift = 0,06 dB
Maximum Field values at 1730 MHz

H-fleld 10 mm above dipole surface condition interpolated maximum
Maximum measured 100 m\W input powar 0.489 A/ m = 8.2 % (k=2)
E-field 10 mim above dipole surface conditlon Intarpolated maximum
Maximum maasured above high and 100 mW Input power 1646V/m

100 mW Input powaer 148.7V/m

Maximum measured abova low and

Averaged maximum above arm

100 mW inpul powar

1621 V/m=12.8 % (k=2)

Maximum Field values at 1880 MHz

H-fleld 10 mm above dipole surface

condifion

interpolated maximum

Maximum maasured

100 mW Input power

0.464 A/ m £ 8.2 % (ke=2)

aximum measured above low and

E-fleld 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW Inpul power 1425V/m
100 mW Input powar 1401 ¥/ m

Avaraged maximum abova arm

100 mW input power

141.3V/m 2 12.8 % (ke2)

Cortificate No: CD1880V3-1034_Mari2

Page 36l 9



Appendix

Antenna Parameters

Nominal Frequencies

Frequency Return Loss Impedance

1730 MHz 20.0dB 48,7 1+ B8 |
1880 MHz 20.0 dB 5220+0.0)0
1900 MHz 21.2dB 54541+ 8.0 0
1850 MHz 27.3dB 53.70-256)0
2000 MHz 201 dB 41,041+ 0.8 |0

Additional Fraguencles

Frequency Return Loss Impadance
1730 MHz 20.9 dB 8741+ 8802

3.2 Antenna Design and Handling

The callbration dipole has a symmatric geometry with a bulll-in twe stub maiching network, which loads to the
anhanced bandwidth.

Tha dipala is bulll of standard semirigld coaxlal cable. The Internal matching lina Is opan andad. The antenna is
tharafora apen for DC signals,

Do not apply force to dipole arms, as they are liable to bend. The soldered connactions near the feedpoint may be
damagad. After excessive machanical strass or overheating, check the impedance characteristics 1o ensure that tha
Internal matching network is not affactad.

After long term use with 40W radlated power, only a slight warming of the dipole near the faadpoint can be measured,

Coriificato No: CD1880v3-1034_Mari 2 Page 4 of 9



Impedance Measurement Plot
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DASYS H-fleld Result

Duate: 07.03.2012
Test Labormory: SPEAG Lab?2
DUT: HAC Dipole 1880 MHz; Type: CDI880VY; Serial: CDIBBOVI - SN: 1034

Communication System: CW,; Frequency: 18BB0 Mz, I'?rm,v,mm;y; | 730 MHz
Medivim parnmeters used; o = O mho/m, g0 1 p= 1 kpdonn

Phantom section: RF Scction

Measurement Stndard: DASY S (IEEE/IEC/ANST Ca3.19-2007)

DASY 52 Configurntion;

Probe: H3DVE - SNGOGS: : Calibrated: 29,12.2011

Sensar-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 20,04,2011

Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA; Serjal: 1070
DASYSZ 52.8.0(692); SEMCAD X 14.6.4{4989)

- s e e W

Dipole H-Fleld measurement @ 1880MHz/H-Scan - 1880MHz d=1mn/Heaving Aid Compatibility Tesi (d1x181x1):
Measurement grid: dx=5mim, dy=5mm

Device Reference Point: O, 0, -6.3 mm

Reference Value = 0,49 Vin; Power Drilt = 0.00 JdB

PMIE not calibrated. PME = 1.000 is applied.

H=leld emissions = 0,46 Afm

MNenr-fleld entegory: M2 (AWEF 0 dB)

PMF scaled H-flald

Grid 1 M2 |Grid 2 M2 |Grid 3 m2
[0.40 Afm |0.42 A/m |0.41 A/m
Grid 4 M2 |Grid 5 M2 |Grid 6 M2
(0.4 Afm |0.46 A/m |0.44 A/m

Grid 7 M2 |Grid & M2 |Grid 9 M2
|0.40 A/m [0.43 A/m |0.41 A/m

—
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Dipalé H-Fleld measurement @ 1880MHz/H-5can - 1730MHz del0mm/Hearing Ald Compatibility Test (A1x181x1):
Measurement grid: dx=5mm, dy=5mm

Device Reference Paint: 0, §, -6.3 mm

Raference Value = 0,52 V/m; Pawar Drift = 0.01 dB

PMR not calibrated. PMF = 1.000 is applicd.

H-fleld emissions = 0,49 Afm
Near-field eategory: M2 (AWE 0 dB)

PMF scaled H-fiold
Grid 1 M2 |Grid 2 M2 |Grid 3 M3
0.40 A/m |0.42 A/m [0.41 A/m

Grid 4 M2 |Grid 5 M2 |Grid 6 M2
0.46 A/m 0,439 A/m |0.47 A/m
Grid 7 M2 |Grid 8 M2 |Grid 9 M2
0.41 A/m |0.43 A/m [0.41 A/m

181

-11.74

14,68

0dB = 0.46A/m = -6,74 dB Afm
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DASYS E-field Result

Date: 08,03.2012
Test Labormtory: SPEAG Lab2
DUT: HAC Dipole T80 M1lz; Type: CDIRROVE; Sevlal: CDISSOVI - SN: 1034

Communication Systen: CW: Frequency: | 8380 MHe, Frequeney: 1730 Mz
Medium parameters used: o = 0 mho/m, £, = |3 p = 1000 kg/m’

Phantom seetion: RF Section

Measurement Standard; DASY S (IBEEFABRCIANSIT C63,19-2007)

BFASYS Conliguration:

Probe: FRADVG - SN2336: ConvE(L, 1, 13 Calibraded; 29,112,201 1
Sensor-Surfnce: {1y Surlnce)

Elecironics: DAE4 Sn781; Calibrated: 20.04,201 ]

Phantony: HAC Test Arch with AMCC; Type: 5D HAC POI BA; Serial: 1070
DASY52 52,8.0(692); SEMCAD X 14.6.4(4989)

- & & & &

Dipole E-Field measurement @ 1880MH2/E-Senn - IB80MHz du 10mmv/Hearing Ald Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Deviee Relerence Point: 0, 0, <63 mm

Reference Yalue = 159.2 Vim; Power Drift = 0,01 dB

PMR ot calibrated. PMF = 1.000 is applied.

E-field emissions = 142.5 V/in

Nenr-field eategory: M2 (AWF 0 di3)

PMF sealed E-field

Girid | M2 Grid 2 M2 |Grid 3 M2
1359 Vi 140.1 ¥/m |136.2 Vim
Cirtd 4 M3 |Grid 5 M3 |Grid 6 M3
9098 Vim |23,35 Vin [H,57 Vim

Grid 7 M2 |Grid 8 M2 |Grid 9 M2
132.8 Vim | 1425 V/m | 140.7 ¥/m
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Dipole E-Field mensurement @ 1880MH#/E-Sean = 1730MHz d=10mnvHearing Aid Compatibility Test (41x181x1);
Mensurement prid: dx=5mm, dy=5mm

Device Reference Poini; 0, 0, <63 min

Reference Value = 171.8 ¥/m; Power Diift = 0.01 dB
PMR not enlibrated. PME = 1.000 is applicd.

E-field eiissions = 154.5 Vim

Near=lield cntegory: M2 (AW Gdll)

PMEF sealed E-fielid

Cirdd 1 M2 |Grid 2 M2 | Grid 3 M2
1449 Vim [ 149,77 Vin | 145.6 ¥/in
Civldd 4 M3 |CGrid 5 M3 |Grid 6 M3
1028 V/im | 105.6 Vin | 101.8 Vim
Gridd 7 M2 |Grid & M2 |Grid 9 M2
Lddhd Vim|154.5 Vim|152.7 V/im

dll
i

! -1.58

.18

470

6.0

=1a7¥

0B = [42.59/m = 4308 dB Vi
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDT56NS1

END OF REPORT

25086-1 Exhibit 6B - 1





