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HAC Test Report for Near Field Emissions IHDT56PB1

Motorola Mobility, LLC
600 N. US Highway 45
Libertyville, IL 60048

Tests Requested
By:

Date of Tests: April 13, 2013 to April 24, 2013
Date of Report:  April 30, 2013

Motorola Mobility, LLC - ADR Test Services Laboratory
Test Laboratory: 600 N. US Highway 45
Libertyville, Illinois 60048

. Thomas Knipple
Report Author: Senior Staff Test Engineer

Motorola declares under its sole responsibility that portable cellular telephone FCC ID
IHDT56PB1 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 = M3

©Motorola Mobility, LLC 2013
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.
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APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

1. Introduction

The Motorola Mobility ADR Test Services Laboratory has performed Hearing Aid Compatibility (HAC)
measurements for the portable cellular phone (FCC ID IHDT56PB1). 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) LXVE170008
Production Unit or )
Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable
Mode(s) of Modulation Maximum Duty Transmitting | Native Voice Beffined] in Slmultan_eous
Operation Mode(s) | CutbutPower | o . | Frequency | Supporton | .eyqq 5075 | Operation
Setting Range(s) Interface? ) ) with:
LTE QPSK, _ 1710 - CDMA, Wi-Fi,
Band 4 16QAM 24.0dBm . 1755 MHz NO NO Bluetooth
LTE QPSK, . 777 - CDMA, Wi-Fi,
Band 13 160AM 24.0 dBm L1 787 MHz NO NO Bluetooth
CDMA X 824.70 - LTE, Wi-Fi,
800 QPSK 250 dBm 1] eag31MHz YES YES Bluetooth
CDMA X 1851.20 - LTE, Wi-Fi,
1900 QPSK 250 dBm 111 1908.75 MHz YES YES Bluetooth
GSM . 824.2 - A
850 GMSK 33.5dBm 1:8 848.8 MHz YES YES Wi-Fi, Bluetooth
GSM . 1850.2 - -
1900 GMSK 30.5dBm 1:8 1909.8 MHz YES YES Wi-Fi, Bluetooth
WCDMA . 826.4 - A
850 QPSK 24.0 dBm 11 846.6 MHz YES YES Wi-Fi, Bluetooth
WCDMA X 1852.4 - -
1900 QPSK 24.0 dBm 1:1 1907.6 MHz YES YES Wi-Fi, Bluetooth
Wi-Fi . 2412.0 - LTE, CDMA,
802.11b/g/n BPSK 19.18 dBm 1| 24620 MHZ NO NO GSM, WCDMA
Wi-Fi . 5180.0 - LTE, CDMA,
802.11a/n/ac BPSK 1560 dBm Y11 52400 MHg, NO NO GSM, WCDMA
Wi-Fi . 5745.0 - LTE, CDMA,
802.11a/n/ac BPSK 20.13 dBm L1 ] 58250 MHZ NO NO GSM, WCDMA
X 2402.0 - LTE, CDMA,
Bluetooth GFSK 10.3dBm 1:1 2480.0 MHz YES NO GSM, WCDMA

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.

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.

Test Equipment Used

The list of calibrated equipment used for the measurements is shown below.

25360-1

Table 2: Dosimetric System Equipment

FCC ID: IHDT56PB1

Description Serial Number | Cal Due Date
E-Field Probe ER3DV6R 2248 Jan-11-2014
DAE4 1313 Jan-28-2014
H-Field Probe H3DV6 6074 Jan-11-2014
DAE3 365 Jan-28-2014
835 MHz Dipole CD835V3 1076 Mar-08-2014
1880 MHz Dipole CD1880V3 1034 Mar-08-2014
Table 3: Additional Test Equipment
Description Serial Number Cal Date Cal Due Date
Power Supply 6623A US37360829
Signal Generator E4438C MY45090104
Amplifier ZHL-42-SMA 1040
3 dB Attenuator 8491A 50581 Aug-15-2011 Aug-15-2013
Directional Coupler 778D MY48220504 Aug-29-2012 Aug-29-2013
Power Meter E4417A MY45100481 Oct-07-2011 Oct-07-2013
Power Sensor #1 — E9323A MY51490002 Jul-27-2012 Jul-27-2013
Power Sensor #2 - E9323A MY51490001 Jul-27-2012 Jul-27-2013
10 dB Attenuator 8491A MY 39267955 Jan-23-2013 Jan-23-2015
Spectrum Analyzer E4403B MY45107934 Aug-28-2012 Aug-28-2013
Power Splitter ZAPD-21-5(+) suseraonss7 [

Page 4 of 11
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APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

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

Date Dipole (MLZ) Protocol Inp(ur:“F;\c/))w er E-Fnzl\(/j/rl]?ssults D-il;wagl‘czeez\];(/)r;) % Deviation
Apr-13-2013 1076 835 CwW 100 168.8 170.2 -0.8%
Apr-13-2013 1076 835 CwW 100 168.85 170.2 -0.8%
Apr-13-2013 1034 1880 CwW 100 135.55 141.3 -4.1%
Apr-13-2013 1034 1880 CwW 100 140.8 141.3 -0.4%
Apr-13-2013 1034 1880 CW 100 130.35 141.3 -1.7%

Date Dipole (MLZ) Protocol Inpzjé\lj\cl))wer H_FI?ZE;ESUMS D;E;’I%ezicl):n) % Deviation
Apr-13-2013 1076 835 CwW 100 0.473 0.468 +1.1%
Apr-13-2013 1076 835 CW 100 0.473 0.468 +1.1%
Apr-13-2013 1034 1880 CwW 100 0.471 0.464 +1.5%
Apr-13-2013 1034 1880 CwW 100 0.474 0.464 +2.2%
Apr-13-2013 1034 1880 CwW 100 0.450 0.464 -3.0%

Figure 1: Setup for Validation measurements
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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:

Illuminate 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.

el

o

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.

Figure 2: Setup for PMF measurements

When measuring PMFs for a GSM signal, a power level which results in a measured field strength approximately
equal to the M3 category limit is used.

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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25360-1

FCC ID: IHDT56PB1

Table 5: PMF Measurement Summary

E-Field H-Field
. Probe SN 2248 Probe SN 6074
Protocol . E-Field . H-Field
(o) E;'/:/'ﬁqld Modulation F::/fql)d Modulation
( ) Factor Factor
Ccw 221.5 0.8701
835 CDMA, Full Rate 211.4 1.05 0.8565 1.02
CDMA, 1/8™ Rate 77.34 2.86 0.3444 2.53
CwW 98.98 0.3555
1880 CDMA, Full Rate 92.88 1.07 0.3456 1.03
CDMA, 1/8™ Rate 33.86 2.92 0.1398 2.54
E-Field H-Field
£ Probe SN 2248 Probe SN 6074
Protocol . E-Field . H-Field
(1172 E(;/F/';I)d Modulation |-(|AFII:1I)d Modulation
Factor Factor
CwW 3229 0.7964
835
GSM 116.9 2.76 0.3262 2.44
CwW 83.46 0.2600
1880
GSM 29.47 2.83 0.1009 2.58
E-Field H-Field
. Probe SN 2248 Probe SN 6074
Protocol . E-Field . H-Field
(o) E(;'/:/'ﬁql)d Modulation F::/fql)d Modulation
Factor Factor
. Ccw 197.2 0.7733
5
WCDMA 2125 0.93 0.8385 0.92
CwW 98.98 0.3555
1880
WCDMA 105 0.94 0.3831 0.93
E-Field H-Field
Probe SN 2248 Probe SN 6074
Protocol . E-Field . H-Field
(i) E(;'/:/'ﬁql)d Modulation F::/fql)d Modulation
Factor Factor
. Ccw 120.9 0.4875
5
80% AM 75.34 1.60 0.3132 1.56
Ccw 139.8 0.5023
1880
80% AM 87.08 1.61 0.3449 1.46
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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.

For CDMA, 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 1S-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.

For GSM, the DUT’s signal is the typical GMSK modulated signal used for GSM calls and connections in a cellular
network. 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. This allows direct control over the DUT’s cellular band, transmit
channel and power step.

For Wideband CDMA, 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 test equipment was configured to all “1’s” for
12.2 kbps AMR.

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 5 mm 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 and 7. Also shown are the measured
conducted output powers, 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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25360-1

DUT Emissions Limits

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

DUT Emissions Limits

DUT Emissions Limits

(AWF =0)
f> 960 MHz
Rating E-Field
M3 63.1-112.2 V/m
M4 <63.1V/m

DUT Emissions Limits

FCC ID: IHDT56PB1

(AWF = -5) (AWF = -5)
f <960 MHz f> 960 MHz
Rating E-Field Rating E-Field
M3 149.6 — 266.1 V/m M3 47.3-84.1V/m
M4 < 149.6 V/m M4 <47.3Vim
Table 6: HAC E-Field measurement results for the portable cellular telephone
at highest possible output power.
Band Channel AWE Measured Drift Excluded | Peak Field Rating
(Mode) Setting PMF (dB) Cells (V/m)

1013 -0.134 2,3 62.2 M4

%FDU ':’I'g;g;) 384 0 1.05 0.033 23 65.3 M4

777 -0.035 2,3 62.6 M4

1013 0.140 2,3 61.8 M4

g%m%gfeg 384 0 2.86 0.100 2,3 64.1 M4

777 0.117 2,3 62.7 M4

25 0.004 None 62.9 M4

CDMA 1900 600 0 1.07 -0.033 None 67.4 M3
(Full Rate)

1175 -0.048 None 67.9 M3

25 0.144 None 61.7 M4

CD'\{LA 1900 600 0 2.92 0.075 None 66.3 M3
(1/8™ Rate)

1175 0.015 None 77.5 M3

128 0.068 None 143.5 M4

GSM 850 190 -5 2.76 0.038 None 137.9 M4

251 0.042 None 150.1 M3

512 -0.042 None 68.2 M3

GSM 1900 661 -5 2.83 -0.006 None 68.2 M3

810 0.040 None 70.1 M3

4132 0.032 2,3 56.4 M4

WCDMA 850 4180 0 0.93 -0.054 2,3 45.2 M4

4233 -0.031 2,3 44.7 M4

9262 0.080 None 54.2 M4

WCDMA 1900 9400 0 0.94 -0.038 None 46.0 M4

9538 -0.133 None 46.8 M4
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Table 7: HAC H-Field measurement results for the portable cellular telephone

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/Im
M4 <0.60 A/m M4 <0.19 A/m
DUT Emissions Limits DUT Emissions Limits
(AWF = -5) (AWF = -5)
f <960 MHz f>960 MHz
Rating H-Field Rating H-Field
M3 0.45 —0.80 A/m M3 0.14-0.25 A/m
M4 < 0.45 A/m M4 <0.14 Alm

at highest possible output power.

FCC ID: IHDT56PB1

Band Channel AWE Measured Drift Excluded | Peak Field Rating
(Mode) Setting PMF (dB) Cells (A/m)
1013 -0.130 1,47 0.097 M4
c(:l?ul:/lléeﬁgg) 384 0 1.02 -0.088 1,47 0.102 M4
777 -0.097 14,7 0.093 M4
1013 0.151 14,7 0.088 M4
E%Mgg?eg 384 0 2.53 -0.040 1,47 0.095 M4
777 0.084 14,7 0.086 M4
25 -0.017 4,7 0.164 M4
C(EF)L':fI’E?SO 600 0 1.03 20.030 4.7 0.187 M4
1175 0.085 47 0.184 M4
25 -0.277 4,7 0.151 M4
((:BIS\{E‘ARlegg)O 600 0 254 0.074 4,7 0.169 M4
1175 0.000 4.7 0.172 M4
128 -0.113 1,47 0.155 M4
GSM 850 190 -5 2.44 0.077 14,7 0.161 M4
251 -0.113 14,7 0.165 M4
512 -0.071 4,7 0.177 M3
GSM 1900 661 -5 2.58 0.057 47 0.181 M3
810 0.001 47 0.182 M3
4132 0.074 14,7 0.081 M4
WCDMA 850 4180 0 0.92 -0.025 14,7 0.071 M4
4233 -0.165 1,47 0.073 M4
9262 0.083 47 0.141 M4
WCDMA 1900 9400 0 0.93 0.127 4,7 0.126 M4
9538 -0.136 47 0.128 M4
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7. Device Conducted Power Measurements

FCC ID: IHDT56PB1

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 S0O2 S0O55 S0O2 S0O55
1013 24.64 24.64 24.71 24.87
CDMA 800 384 24.62 24.63 24.69 24.81
777 24.63 24.64 24.69 24.80
25 24.86 24.87 24.90 24.83
CDMA 1900 600 24.90 24.91 24.96 24.91
1175 24.34 24.43 24.69 24.80

For GSM devices, 1-slot circuit-switch voice mode is considered. The conducted power measurements for this
mode are shown in the table below.

Conducted power (dBm) for GSM modes

Channel CS Voice
128 33.62
GSM 850 190 33.57
251 33.37
512 30.30
GSM 1900 661 30.39
810 30.36

For WCDMA devices, 12.2 kbps RMC and 12.2 kbps AMR modes are considered.
measurements for each mode are shown in the table below.

The conducted power

Conducted power (dBm) for WCDMA modes

Channel RMC AMR

4132 23.88 23.79

WCDMA 850 4180 23.85 23.71
4233 23.90 23.79

9262 23.96 23.95

WCDMA 1900 9400 23.93 23.98
9538 23.80 23.80

25360-1
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Appendix 1

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

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 Al 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. Set up 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 Signal Dipole Input Power

FCC ID: IHDT56PB1

f Field Probe Dipole Input
it (MHz) Type Power MIES
813
835
80% AM 898 EandH 100 mwW
1730
1880
835 320 mwW 1
(FucI:ID&MSS'h) 1730 EandH 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 mwW 2
835
H-Field 270 mW 2
GSM
E-Field 35 mwW 2
1880
H-Field 27 mW 2
E-Field 640 mwW 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.

25360-1
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Al.2 0-Span Spectrum Plots for PMF measurements

CW 835 MHz 80% AM 835 MHz
CDMA 835 MHz (Full rate) CDMA 835 MHz (1/8 rate)
GSM 835 MHz WCDMA 835 MHz
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CW 1880 MHz

CDMA 1880 MHz (Full rate)

GSM 1880 MHz

25360-1

FCC ID: IHDT56PB1

80% AM 1880 MHz

CDMA 1880 MHz (1/8 rate)

WCDMA 1880 MHz
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Date/Time: 4/13/2013 7:06:04 AM

Test Laboratory: Motorola - Apr-13-2013 E-Field 835 MHz
DUT: HAC-Dipole 835 MHz; Type: CD835V3; FCC ID: IHDT56PB1

Procedure Notes: 835 MHz HAC Validation; Dipole Sn# 1076; Input Power = 100 mW
Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 121.0 VV/m; Power Drift = 0.033 dB
Maximum value of Total (interpolated) = 178.3 V/Im

Average value of Total (interpolated) = (178.3 + 159.3) / 2 = 168.8 V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
174.3 M4]178.3 M4|172.0 M4
Grid 4 Grid 5 Grid 6
84.3 M4 |88.9 M4 [88.1 M4
Grid 7 Grid 8 Grid 9
148.8 M4]159.3 M4{159.0 M4

A

L.la
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Date/Time: 4/15/2013 9:47:01 AM

Test Laboratory: Motorola - Apr-15-2013 E-Field 835 MHz
DUT: HAC-Dipole 835 MHz; Type: CD835V3; FCC ID: IHDT56PB1

Procedure Notes: 835 MHz HAC Validation; Dipole Sn# 1076; Input Power = 100 mW
Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 125.3 VV/m; Power Drift = 0.063 dB
Maximum value of Total (interpolated) = 172.4 V/Im

Average value of Total (interpolated) = (172.4 + 165.3) / 2 = 168.85 V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
165.2 M4|172.4 M4(168.1 M4
Grid 4 Grid 5 Grid 6
86.5 M4 190.7 M4 190.0 M4
Grid 7 Grid 8 Grid 9
159.0 M4]165.3 M4{163.8 M4
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Date/Time: 4/13/2013 8:11:16 AM

Test Laboratory: Motorola - Apr-13-2013 E-Field 1880 MHz
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; FCC ID: IHDT56PB1

Procedure Notes: 1880 MHz HAC Validation; Dipole Sn# 1034; Input Power =100 mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 138.5 VV/m; Power Drift = -0.027 dB
Maximum value of Total (interpolated) = 137.0 V/m

Average value of Total (interpolated) = (134.1 + 137.0) / 2 = 135.55V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
131.7 M2]|134.1 M2{|129.2 M2
Grid 4 Grid 5 Grid 6
88.0 M3 |92.6 M3 [91.4 M3
Grid 7 Grid 8 Grid 9
131.9 M2|137.0 M2|135.5 M2
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Date/Time: 4/15/2013 9:11:57 AM

Test Laboratory: Motorola - Apr-15-2013 E-Field 1880 MHz
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; FCC ID: IHDT56PB1

Procedure Notes: 1880 MHz HAC Validation; Dipole Sn# 1034; Input Power =100 mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 145.0 VV/m; Power Drift = 0.024 dB
Maximum value of Total (interpolated) = 143.9 V/m

Average value of Total (interpolated) = (137.7 + 143.9) / 2 = 140.8 V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
133.8 M2|137.7 M2{133.0 M2
Grid 4 Grid 5 Grid 6
89.7 M3 |94.4 M3 [92.7 M3
Grid 7 Grid 8 Grid 9
138.9 M2|143.9 M2|141.6 M2
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Date/Time: 4/24/2013 4:46:40 PM

Test Laboratory: Motorola - Apr-24-2013 E-Field 1880 MHz
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; FCC ID: IHDT56PB1

Procedure Notes: 1880 MHz HAC Validation; Dipole Sn# 1034; Input Power =100 mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 133.3 VV/m; Power Drift = -0.010 dB
Maximum value of Total (interpolated) = 137.2 V/Im

Average value of Total (interpolated) = (123.5 + 137.2) / 2 = 130.35 V/m

Peak E-field in VV/m

Grid 1 Grid 2 Grid 3
122.6 M2{123.5 M2][117.8 M2

Grid 4 Grid 5 Grid 6
91.1 M3 |96.8 M3 [95.8 M3
Grid 7 Grid 8 Grid 9
130.1 M2|137.2 M2|136.3 M2

4
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Date/Time: 4/13/2013 7:36:47 AM

Test Laboratory: Motorola - Apr-13-2013 H-Field 835 MHz
DUT: HAC-Dipole 835 MHz; Type: CD835V3; FCC ID: IHDT56PB1

Procedure Notes: 835 MHz HAC Validation; Dipole Sn# 1076; Input Power = 100 mW
Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.501 A/m; Power Drift = 0.027 dB
Maximum value of Total (interpolated) = 0.473 A/m

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.396 M4|0.425 M4|0.412 M4
Grid 4 Grid 5 Grid 6
0.440 M40.473 M4]0.460 M4
Grid 7 Grid 8 Grid 9
0.381 M4|0.414 M4]0.406 M4
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Date/Time: 4/15/2013 10:03:17 AM

Test Laboratory: Motorola - Apr-15-2013 H-Field 835 MHz
DUT: HAC-Dipole 835 MHz; Type: CD835V3; FCC ID: IHDT56PB1

Procedure Notes: 835 MHz HAC Validation; Dipole Sn# 1076; Input Power = 100 mW
Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.498 A/m; Power Drift = -0.005 dB
Maximum value of Total (interpolated) = 0.473 A/m

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.382 M4|0.418 M4|0.408 M4
Grid 4 Grid 5 Grid 6
0.435 M4|0.473 M4]0.462 M4
Grid 7 Grid 8 Grid 9
0.386 M4|0.421 M4|0.413 M4

——
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Date/Time: 4/13/2013 7:57:49 AM

Test Laboratory: Motorola - Apr-13-2013 H-Field 1880 MHz
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; FCC ID: IHDT56PB1

Procedure Notes: 1880 MHz HAC Validation; Dipole Sn# 1034; Input Power =100 mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.493 A/m; Power Drift = 0.013 dB
Maximum value of Total (interpolated) = 0.471 A/m

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.396 M2|0.425 M2|0.413 M2
Grid 4 Grid 5 Grid 6
0.440 M2|0.471 M2|0.458 M2
Grid 7 Grid 8 Grid 9
0.406 M2|0.438 M2|0.425 M2
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Date/Time: 4/15/2013 8:52:25 AM

Test Laboratory: Motorola - Apr-15-2013 H-Field 1880 MHz
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; FCC ID: IHDT56PB1

Procedure Notes: 1880 MHz HAC Validation; Dipole Sn# 1034; Input Power =100 mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.500 A/m; Power Drift = -0.026 dB
Maximum value of Total (interpolated) = 0.474 A/m

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.402 M2|0.425 M2|0.408 M2
Grid 4 Grid 5 Grid 6
0.451 M2|0.474 M2]|0.452 M2
Grid 7 Grid 8 Grid 9
0.422 M2|0.443 M2|0.422 M2
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Date/Time: 4/24/2013 5:01:52 PM

Test Laboratory: Motorola - Apr-24-2013 H-Field 1880 MHz
DUT: HAC Dipole 1880 MHz; Type: CD1880V3; FCC ID: IHDT56PB1

Procedure Notes: 1880 MHz HAC Validation; Dipole Sn# 1034; Input Power =100 mW
Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1

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

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Probe center 10mm above Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm; Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.473 A/m; Power Drift = -0.016 dB
Maximum value of Total (interpolated) = 0.450 A/m

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.386 M2{0.410 M2|0.399 M2
Grid 4 Grid 5 Grid 6
0.420 M2|0.450 M2|0.441 M2
Grid 7 Grid 8 Grid 9
0.382 M2|0.414 M2|0.405 M2
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Appendix 3

HAC distribution plots for E-Field and H-Field
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Date/Time: 4/15/2013 10:24:15 PM

Test Laboratory: Motorola - CDMA 800 E-Field, Full Rate
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 835; Frequency: 836.52 MHz; Channel Number: 384; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: ER3DVG6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 65.3 VV/m; Probe Modulation Factor = 1.05

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 72.7 VV/m; Power Drift = 0.033 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak E-field in V/m

Gridl |Grid2 |Grid3
59.8 M4|68.8 M4|68.4 M4
Grid4 |Grid5 |Grid 6
55.3 M4|65.3 M4|65.3 M4
Grid7 |Grid8 |Grid9
52.1 M4|59.8 M4]|59.8 M4
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Date/Time: 4/15/2013 10:44:52 PM

Test Laboratory: Motorola - CDMA 800 E-Field, 1/8th Rate
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 835; Frequency: 836.52 MHz; Channel Number: 384; Duty Cycle: 1:8

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 64.1 VV/m; Probe Modulation Factor = 2.86

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 26.1 VV/m; Power Drift = 0.100 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/m
Gridl |Grid2 |Grid3
58.6 M4|68.3 M4|67.9 M4

Grid 4 Grid 5 Grid 6
54.4 M4|64.1 M4|64.1 M4

Grid 7 Grid 8 Grid 9
50.8 M4|58.4 M4|58.3 M4

h

h




Page 1 of 1

Date/Time: 4/15/2013 6:27:39 PM

Test Laboratory: Motorola - CDMA 1900 E-Field, Full Rate

Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 1900; Frequency: 1908.75 MHz; Channel Number: 1175; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013
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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 67.9 V/m; Probe Modulation Factor = 1.07
Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 70.0 VV/m; Power Drift = -0.048 dB

Hearing Aid Near-Field Category: M3 (AWF 0 dB)
Peak E-field in V/m

Grid 1
38.5 M4

Grid 2
60.9 M4

Grid 3
61.0 M4

Grid 4
44.8 M4

Grid 5
67.8 M3

Grid 6
67.9 M3

Grid 7

48.5 M4

Grid 8
67.8 M3

Grid 9
67.9 M3

-
'

A
.

J
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Date/Time: 4/15/2013 6:47:13 PM

Test Laboratory: Motorola - CDMA 1900 E-Field, 1/8th Rate
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 1900; Frequency: 1908.75 MHz; Channel Number: 1175; Duty Cycle: 1:8

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 77.5 V/m; Probe Modulation Factor = 2.92

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 25.9 VV/m; Power Drift = 0.015 dB

Hearing Aid Near-Field Category: M3 (AWF 0 dB)
Peak E-field in V/m

Gridl |Grid2 |Grid3
39.0 M4|61.5 M4|61.8 M4
Grid4 |Grid5 |Grid6
45.8 M4168.0 M3|77.5 M3
Grid7 |Grid8 |Grid9
49.4 M4(68.0 M3|69.1 M3
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Date/Time: 4/16/2013 1:43:52 AM

Test Laboratory: Motorola - GSM 850 E-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: GSM 850; Frequency: 848.8 MHz; Channel Number: 251; Duty Cycle: 1:8.3

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 150.1 VV/m; Probe Modulation Factor = 2.76

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 68.8 VV/m; Power Drift = 0.042 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)
Peak E-field in V/m

Grid 1 Grid 2 Grid 3
133.9 M41147.5 M4]144.1 M4
Grid 4 Grid 5 Grid 6
134.7 M4]150.1 M3]149.0 M4
Grid 7 Grid 8 Grid 9
130.2 M41147.2 M4]145.6 M4
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Date/Time: 4/24/2013 6:07:11 PM

Test Laboratory: Motorola - GSM 1900 E-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: GSM 1900; Frequency: 1909.8 MHz; Channel Number: 810; Duty Cycle: 1:8.3

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 70.1 VV/m; Probe Modulation Factor = 2.83

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 27.3 VV/m; Power Drift = 0.040 dB

Hearing Aid Near-Field Category: M3 (AWF -5 dB)
Peak E-field in V/m

Grid 1 Grid 2 Grid 3
37.2 M4160.6 M3|60.7 M3

Grid 4 Grid 5 Grid 6
45.8 M4169.8 M3|69.9 M3

Grid7 |Grid8 |Grid9
50.6 M3(70.1 M3|70.1 M3

aa
.
__ar
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Date/Time: 4/13/2013 12:23:22 PM

Test Laboratory: Motorola - WCDMA 850 E-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: WCDMA 850; Frequency: 826.4 MHz; Channel Number: 4132; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 56.4 VV/m; Probe Modulation Factor = 0.930

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 70.4 VV/m; Power Drift = 0.032 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak E-field in V/m

Gridl |Grid2 |Grid3
50.9 M4|58.2 M4|58.1 M4
Grid4 |Grid5 |Grid6
47.5 M4|56.4 M4|56.4 M4
Grid7 |Grid8 |Grid9
45.0 M4|52.3 M4|52.3 M4

-
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Date/Time: 4/13/2013 12:41:29 PM

Test Laboratory: Motorola - WCDMA 1900 E-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: WCDMA 1900; Frequency: 1852.5 MHz; Channel Number: 9262; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn1313; Calibrated: 1/28/2013

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

E Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 54.2 VV/m; Probe Modulation Factor = 0.940

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 62.3 VV/m; Power Drift = 0.080 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak E-field in V/m

Gridl |Grid2 |Grid3
30.7 M4|47.1 M4|47.1 M4
Grid4 |Grid5 |Grid6
36.2 M4|53.8 M4|53.8 M4
Grid7 |Grid8 |Grid9
40.4 M4|54.2 M4|54.2 M4
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Date/Time: 4/15/2013 9:41:21 PM

Test Laboratory: Motorola - CDMA 800 H-Field, Full Rate

Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 835; Frequency: 836.52 MHz; Channel Number: 384; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.102 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 = -0.088 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in A/m

Grid 1
0.137 M4

Grid 2 Grid 3
0.102 M4]0.060 M4

Grid 4
0.124 M4

Grid 5 Grid 6
0.092 M410.059 M4

Grid 7

0.127 M4

Grid 8 Grid 9
0.094 M410.064 M4

‘
N
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Date/Time: 4/15/2013 9:59:25 PM

Test Laboratory: Motorola - CDMA 800 H-Field, 1/8th Rate
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 835; Frequency: 836.52 MHz; Channel Number: 384; Duty Cycle: 1:8

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.095 A/m; Probe Modulation Factor = 2.53

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.029 A/m; Power Drift = -0.040 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.128 M4]0.095 M4]0.059 M4
Grid 4 Grid 5 Grid 6
0.115 M4]0.086 M4]0.058 M4
Grid 7 Grid 8 Grid 9
0.121 M4]0.089 M4]0.063 M4
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Date/Time: 4/15/2013 7:30:03 PM

Test Laboratory: Motorola - CDMA 1900 H-Field, Full Rate

Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 1900; Frequency: 1880 MHz; Channel Number: 600; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.187 A/m; Probe Modulation Factor = 1.03

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.130 A/m; Power Drift = -0.030 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in A/m

Grid 1
0.161 M4

Grid 2 Grid 3
0.149 M410.103 M4

Grid 4
0.181 M4

Grid 5 Grid 6
0.163 M4]0.104 M4

Grid 7

0.210 M3

Grid 8 Grid 9
0.187 M4]0.126 M4

‘.
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Date/Time: 4/15/2013 7:15:42 PM

Test Laboratory: Motorola - CDMA 1900 H-Field, 1/8th Rate
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: CDMA 1900; Frequency: 1908.75 MHz; Channel Number: 1175; Duty Cycle: 1:8

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.172 A/m; Probe Modulation Factor = 2.54

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.050 A/m; Power Drift = 0.000 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.154 M4]0.144 M4]0.098 M4
Grid 4 Grid 5 Grid 6
0.174 M4]0.156 M4]0.096 M4
Grid 7 Grid 8 Grid 9
0.195 M3]0.172 M4]0.113 M4
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Date/Time: 4/16/2013 1:15:25 AM

Test Laboratory: Motorola - GSM 850 H-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: GSM 850; Frequency: 848.8 MHz; Channel Number: 251; Duty Cycle: 1:8.3

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.165 A/m; Probe Modulation Factor = 2.44

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.047 A/m; Power Drift =-0.113 dB

Hearing Aid Near-Field Category: M4 (AWF -5 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.236 M4]0.156 M4]0.091 M4
Grid 4 Grid 5 Grid 6
0.224 M4]0.151 M4]0.083 M4
Grid 7 Grid 8 Grid 9
0.243 M410.165 M4{0.093 M4
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Date/Time: 4/24/2013 5:36:14 PM

Test Laboratory: Motorola - GSM 1900 H-Field

Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: GSM 1900; Frequency: 1909.8 MHz; Channel Number: 810; Duty Cycle: 1:8.3

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.182 A/m; Probe Modulation Factor = 2.58

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.053 A/m; Power Drift = 0.001 dB
Hearing Aid Near-Field Category: M3 (AWF -5 dB)

Peak H-field in A/m

Grid 1
0.161 M3

Grid 2 Grid 3
0.151 M3]0.106 M4

Grid 4
0.181 M3

Grid 5 Grid 6
0.164 M3]0.101 M4

Grid 7

0.206 M3

Grid 8 Grid 9
0.182 M3]0.120 M4

r
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Date/Time: 4/13/2013 1:21:49 PM

Test Laboratory: Motorola - WCDMA 850 H-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: WCDMA 850; Frequency: 826.4 MHz; Channel Number: 4132; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.081 A/m; Probe Modulation Factor = 0.920

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.058 A/m; Power Drift = 0.074 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.106 M4]0.081 M4]0.047 M4
Grid 4 Grid 5 Grid 6
0.095 M4]0.070 M4]0.041 M4
Grid 7 Grid 8 Grid 9
0.099 M410.072 M4]0.046 M4
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Date/Time: 4/13/2013 1:03:03 PM

Test Laboratory: Motorola - WCDMA 1900 H-Field
Serial: LXVE170008; FCC ID: IHDT56PB1
Communication System: WCDMA 1900; Frequency: 1852.5 MHz; Channel Number: 9262; Duty Cycle: 1:1

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

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 1/11/2013

Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn365; Calibrated: 1/28/2013

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

H Scan - Sensor center 15mm above WD, Hearing Aid Compatibility Test (101x101x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.141 A/m; Probe Modulation Factor = 0.930

Device Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.116 A/m; Power Drift = 0.083 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.123 M4]0.119 M4]0.088 M4
Grid 4 Grid 5 Grid 6
0.136 M4]0.124 M4]0.084 M4
Grid 7 Grid 8 Grid 9
0.159 M4]0.141 M4]0.095 M4




APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

Appendix 4

Measurement Uncertainty Budget
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APPLICANT: MOTOROLA MOBILITY, LLC

A4.1 Motorola Uncertainty Budget for RF HAC Testing

TABLE A4.1: Motorola Uncertainty Budget

FCC ID: IHDT56PB1

Uncertaint . .
UNCERTAINTY DESCRIPTION Value Fg."b' Div. @) | iy | 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 | 17321 | 1 [ o067 | 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%
25360-1 Exhibit 6B - 1




APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

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) 26 (ci) Unce;/’talnt
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.

25360-1 Exhibit 6B - 1



APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

Appendix 5

Pictures of Test Setup

See Exhibit 7B
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APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

Appendix 6

Probe Calibration Certificates
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Calibration Laboratory of Sy,
Schmid & Partner e A
Engineering AG - ,,_.__El-_’

Zoughausstrasse 43, 8004 Zurieh, Switzerland

Aceradiled by the Swiss Accrad(tation Service (SAS)
Tho Swiss Accreditation Service |8 ane of tho signalories to the EA
Multilatoral Agraoment for the recognition of calibration cortificatos

Client Motorola MDb

Schwaolzarischor Kalibriardienst
Sorvico suisse (l'ﬂh\lm!l'lnljﬂ
Soervizlo svizzaro di taratura
Swiss Calibration Service

Accraditation Ne.: SCS 108

Certificate No: ER3-2248_Jan13

CALIBRATION CERTIFICATE

Objpct ER3DVER - SN:2248

QA CAL-02.v6, QA CAL-25.v4

Calibration procadure(s)

evaluations in air

Callbralion dale:

January 11, 2013

Callbration Equipment used (M&TE crilical for calibralion)

Calibration procedure for E-field probes optimized for close near field

This calibration carificate documants the traceability to national standards, which realize tha physical unils of measurements (S).
Tha measuremants and the uncertalnties wilh confidance probability are givan on the follawing pages and are part of the cerificate,

All calibrations have baen conducted in the elosed laboratory facilty. anvirenment temperature (22 £ 3)°C and humidity < 70%.

Approvad by:

Kalja Pokovic

Cerlificate No, ER3-2248 Jan13

Toechnical Manager

This calibration cerlificate shall nol be raproduced oxcapt in full wilhoul written appravel of the [aboratory.

Primary Standards 12 Cal Dala (Cﬂnllgll'-!-_c}i'm No.) ' Scheduled Calibration
Powar matar E44198 GHA1293674 29-Mar-12 (No. 217-01508) | Apr-13
Power sensor E4412A MY41408087 20-Mar-12 (No. 217-01508) Apr-13
Relerence 3 dB Altenuator 5N: 56054 (3c) 27-Mar-12 (Mo, 217-01631) Apr-13
Reference 20 dB Allenuator SN: 56086 (20b) 27-Mar-12 (No, 217-01629) Apr-13
Relerence 30 dii Allenuator | SN: 56129 (30b) 27-Mar-12 (Mo, 217-01532) Apr-13
Relerence Probe ER3DVG | SN 2328 | 1206112 (No. ER3-2328_0c112) Oct13
DAE4 SM: 789 18-50p-12 (No, DAEA-789_Sepi?) | Sep-13 -
Sﬁ'ﬂﬂn_(lw _.'?ai_anulards - [8] Chack Dato (in houso) Seheduled Check
| RF generator [P 86480 Us3a42001700 A-Aug-09 {in house check Apr-11) In house check: Apr-13
Network Analyzor HP BYS3E | LIS37300585 18-Cel-01 (in house check Ocl-12) In house check: Oct-13
Namao ) Function : igq al\{r/na_ .
Calibrated by: Clatidio Laublor Laboratory Technician \

s
(3
- - o )

e P .

4

.

Issued: January 16, 2013
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Calibration Lﬂbﬂl’ﬂtOI'y of L~Q'“$|l:’_‘;-?’?-, § Schwalzerlscher Kallbriordionst

Schmid & Partner e ¢ Service sulsse d'étalonnage
Engineering AG !,E'Efig& g Sarvizlo svizzora di taraturn

Zoughausstrasso 43, 8004 Zurich, Switzerland 'r”ﬂ':;'::h‘ﬁ‘:‘\‘ & Swiss Calibration Service

Accradited by tha Swiss Accreditation Sorvica (SAS) Aceraditation No.: SCS 108

The Swiss Accrodilation Sorvice I8 ane of the signatories to the EA

Multilataral Agreamont far the recognition of calibration certificatos

Glossary:

NORMx,y,z sansitivity in free space

DCP diotle compression point

CF crest facler (Vduly _eycle) of the RF signal

ABC D modulation dependent linearization paramelers

Polarization ip rofation around probe axis

Folarization 9 4 rotation around an axis that is in the plane normal to prabe axis (at measurement center),

i.e., 9 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robhot coordinate system

Calibration is Performed According to the Following Standards:

a)

IEEE Std 1309-2005, * |IEEE Standard for calibration of eleciromagnetic field sensars and probes, excluding
anlennas, from 9 kHz o 40 GHz", December 2006

b) CTIA Tast Plan for Hearing Aid Compatiblility, April 2010,

Methods Applied and Interpretation of Parameters:

NORMz,y,z: Assossed for E-field polarization 8 = 0 for XY sensors and 9 = 90 for Z sensor (f = 900 MHz in
TEM-call; f = 1800 MHz: R22 wavaguide).

NORM(fyxy.z = NORMx,y,z ® requency_response (see Frequancy Rasponsa Chart).

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncartainty required). DCP does not depend on frequency nor media,

PAR: PAR is the Peak o Averagae Ratio that is not calibrated but determined based on the signal
characteristics

Ax,y.z: Bx,y,z; Cx.p.z; Dx v,z VRx,p.z. A, B, C, D are numerical linearizalion parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

Spharical isotropy (3D daviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup,

Sensar Mffset: The sansor offset correaponds to the offset of virtual measurament canter from the probe tip
(on probe axis). No tolerance required.

Conneclor Angle: The angle is assessed using the information gained by delermining the NORMzx (no
uncertainty required).

Corlilleate No: ER3-2248 Jan13 Page 2 of 10



ER3DVER — SN:2244 January 11, 2013

Probe ER3DV6R

SN:2248

Manufactured:  January 1, 2000
Calibrated: January 11, 2013

Calibrated for DASY/EASY Systems

(Mota: non-compatible with DASY2 system!)

Cortificale No: ER3-2248_Jan13 Page 3o 10



ER3DVGR- 5N:2248 January 11, 2013
DASY/EASY - Parameters of Probe: ER3DV6R - SN:2248

Basic Calibration Parameters

Sensor X Sensor Y T Sensor Z Une (k=2) |
_Norm (uv/Vim)’) 2.03 2.03 210 #1010 %
DCP (mV)” , 99.1 L 98.1 99.3

Modulation Calibration Parameters

Ui Communication System Name A B C D VR uUne®

Lo = dB dBvVpv —— dB mv (k=2)

0 CW X 0.0 0.0 1.0 000 | 1853 | +35%
L Y| 00 | 00 1.0 1796
|z 00 | o0 1.0 ~ | 1704

ThTe reported uncerlainty-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%.

" Numerical linearization paramater: uncertainty not required,
Uncertainty is determined using the max. devialion from linear response applying rectangular disliibution and (s expressed {or the square of the

fiald value.

Corllficate No: ER3-2248_Jan13 Page 4 of 10



ER3DVBR- SN.2248 January 11, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Receiving Pattern (¢), 9 = 0°
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Receiving Pattern (¢), 9 = 0°
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ER3DVER- 5N:2248

Deviation from Isotropy in Air
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January 11, 2013

DASY/EASY - Parameters of Probe: ER3DV6R - SN:2248

Other Probe Parameters

Sensar Arrangement

Connector Angle (%)

Mechanical Surface Detection Mode

Rectangular
201 |

anablad

 Optical Surface Detection Mode

Probe Overall Langth

disabled
337 mm

Probe Bady Diameter

Tip Length

10 mm

10 mm

Tip Diameter

| Probe Tip to Sensor X Calibration Paint

Probe Tip to Sensor Y Calibration Paint

Probe Tip to Sensor Z Calibration Point

———rerum

8 mm

Y SRS
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzerland % ,-3.“‘- S

Accradited by lhe Swiss Aceredilalion Service (SA5)

Sarvice suisso d'otalennago
Sarvizlo avizzero dl taratura
Swiss Calibration Sarvice

Accreditatlon No.: SCS 108

The Swiss Accreditation Servica is ono of the signatories to the EA
Multilataral Agrecment for the rocognition of callbration cartificatos

Client Motorola NMDb

Gortifleats No: H3-6074_Jan13

CALIBRATION CERTIFICATE

Oljecl

Calibration procadurafs)

Calibiation dale:

H3DVE - SN:6074

QA CAL-03.v6, QA CAL-25.v4
Calibration procedure for H-field probes optimized for close near field
evalualions in air

January 11, 2013

This calibration certificate documents the traceabilly to national standards, which raalize the physical units of measuraments (51).
The measurements and (he uncerlainiies with confidence probability are given on the following pages and are part of the cerificate,

All calibrations have bean conducted In the closed |abaratory facllity: environment temperalura (22 + 3)°C and humidity = 70%.

Calibration Equipmen! usad (M&TE critical for calibralion)

Schwelzerischer Kallbrierdionst

This calibration certificate shall not bo reproduced sxecapt in ull without wrilten approval of the labaratory.

Primary Standards 8] Cal Date .{éﬁ’f‘_‘f.t.“?‘[“? Mo } Scheduled Calbration
FPower meler E44198 GBA1293874 29-Mar-12 (No. 217-01508) Apr-13
Powar sensor E4412A hy4 1490087 20-Mar-12 (Na. 217-01508) Apr-13
Raferaice 3 dB Altenualor SN 55054 (3c) 27-Mar-12 (Mo, 217-01531) Apr-13
Raference 20 dB Attanuator SN 55080 (200) 27-Mar-12 (Na, 217-01520) Apr-13
| Ralerance 30 dB Altenuaior SN 85129 (30b) 27-Mar-12 (Mo, 217-01532) Apr-13
Ralerance Proba HIDVG | SN 6182 12-0ct-12 (Mo, H3-6162 Oct12) | Oct13
DAE ' SN: 789 18-Sep-12 (No. DAE4-789_Sep12) Sep-13
__%équgm $19r_1__dardg D Chick Dile (in house) Schaduled Check
RF generator HP 8648C US3642U01700 A-Aug-99 (in house check Apr-11) In house chock: Apr-13
Natwork Analyzer HP 8763EF LS37300585 18-0ct-01 (in house check Oat-12) In housa check: Oct13
Name Function Signalure
Calibrated by: Claudio Leubler Laboratory Tachnician
LAY
Approvid by Kalja Pokavic Tachnleal Managaer .. (" - _;_j_’ ¢ _'_:?
£ -

Issuad: January 168, 2013

Corlificale No: H3-B074 _Jan13
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Calibration Laboratory of s,

Schwelzorlschor Kalibriordionst

i it
i ; o e
Schmid & Partner ilﬂﬁﬁf\ Sarvice suisso d'dtalonnago
Engineering AG 'E,:;;—-..;_H? Sorvizio svizeero di taratura
Zoughausstrasso 43, B004 Zurlch, Switzeriand “f,;,f?la?:‘y" Swiss Gallbration Sorvice
LTI
Accredited by the Swiss Aceradilalion Sarvice (SAS) Acereditation No.: SCS 108

The Swiss Accroditation Sarvico is ono of the sifnatorios to the EA
Multilateral Agraomont for the recognition of calibration eertiflcates

Glossary:

NORMx, vz sensilivity in free space

pcp diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Paolarization ¢ o rotation araund probe axis

Palarization § 4 rotation around an axis thatis in the plane normal to probe axis (at measurament center),
i.e., & = 0is normal lo probe axis

Connector Angle information used in DASY syslem to align probe sensor X to the robol coordinate system

Calibration is Performed According to the Following Standards:
a) |EEE Std 1309-2005, " IEEE Standard for calibralicn of electromagnetic fiald sensors and probes, excluding

anlennas, from 9 kHz to 40 GHz", Decamber 2005,

b) CTIA Test Plan for Hearing Ald Compalibility, April 2010,

Methods Applied and Interpretation of Parameters:

NORMzx,y,z: Assessed for E-field polarization § = 0 for XY sensors and 9 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f = 1800 MHz: R22 waveguide).

X Y, Z(f)_aOala2= X Y,Z alala2* fraquency rasponse (see Frequency Response Chart).

DCPx, v,z DCF are numerical linearization parameters assessed basad on the dala of power sweep with CW
signal (no uncertainty required). DCP does nat depend on frequency nor madia,

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined hased on the signal
characteristics

Ax, v,z Bx,y.z; Cx, v, z; Dx,y 2 VRxy.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power swaep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS vollage across the diode.

Spherical isotropy (30 deviation from isotropy): in a locally homogeneous field realized using an open
wavegulde setup,

Sensor Offset: The sensor offsel corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Conneclor Angle: The angle is assessed using the informaticn gained by determining the X_a0a7a2 (no
uncertainty requirad).

Cartlficate No: H3-6074_Jan13 Page 2 of 10



H3DVE -~ SN:B074 January 11, 2013

Probe H3DV6

SN:6074

Manufactured:  October 2, 2000
Calibrated: January 11, 2013

Calibrated for DASY/EASY Systems

(MNote: non-compatible with DASY?2 system!)

Cartilicate No: H3-6074_Jan13 Page 3 of 10



H3DVG- SN.6074

DASY/EASY - Parameters of Probe: H3DV6 - SN:6074

Basic Calibration Parameters

danuary 11, 2013

. _._i_'ionsur X Sensor Y Sonsor Z Une (k=2)
Norm (A/m / V(mV)) ab | 2.71E-003 2.75E-003 3.23E-003 £51%
Norm (A/m / V{mv)) __af -7.04E-005 -1.87E-004 -3.52E-004 +51%
Norm (A/m / V(mV)) a2z | 3.18E-005 -2.84E-005 148E-005 | £51% |
DCPF (mV)”~ 90,2 82.5 924
Modulation Calibration Parameters
uin- Communication Systam Name A o — C D VR Une®
| dB dBVpv B | mv | (k=2)
0 CwW X 0.0 0.0 1.0 0.00 1288 | 27 %
Y 0.0 0.0 1.0 138.2
L 2| og 0.0 1.0 133.0

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 1o a coverage

probability of approximately 95%.

'.' Mumeorical linoarization paramaler: uncertainly nol required.

Uncertainty is detenmined using the max. devialian from linear rasponse applying reclangular dislribution and |s expressed for the squara of (ha

field value.

Corliflcate No: H3-GO74_Jan13
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HIOVG- SN:6074

January 11, 2013

Frequency Response of H-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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H3DVE- SN:GO74 January 11, 2013

Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM,0° f=2500 MHz,R22,0°
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HADVG- SN6074 January 11, 2013

Receiving Pattern (¢), 9 = 0°
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H3DVG- 5MI6074

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

input Signal [LV]

100 107 10! 1o 10
H total [Afin]
* | &]
not compensatex compensated
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LA R -q-ju.....;d spedfeged
e b d s il

L
-2
104 102 101 100 1o
H total [A/m]
%] LN
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Uncartainty of Linearity Assessmant:  0.6% (k=2)

January 11, 2013
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H3DVE- SNGO74 January 11, 2013

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

-10 08 .06 -04 -02 00 02 04 D06 08 10

Uncertainty of Spherical |sotropy Assessmant: & 2.6% (k=2)
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H3DVE- SN:6074

January 11, 2013

DASY/EASY - Parameters of Probe: H3DV6 - SN:6074

Other Probe Parameters

Rectangular

Connector Angle (%) 113
Mechanical Surface Detection Mode enablad
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameler 10 mm
Tip Length - 20 mm
Tip Diameter — 6 mm
 Probe -"f;llﬁ-tua_sderisnr X Calibration Point 3 mm
Prabe Tip to Sensor Y Calibration Point dmm
“Prabe Tip to Sensor Z Calibration Point 3mm

Cerlificate Na: H3-6074_Jan13

Page 10 of 10
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Calibration Laboratory of o0,

: e i
Schmid & Partner i‘iﬁ_“‘“?:}t
Engineering AG z fs;'ﬁ—;:‘“ 3
Zoughaussirasse 43, 8004 Zurieh, Switzerland ":4:;;“;5\"'\“;.*
filhyi iy

Accradited by the Swiss Accreditation Sarvico (SAS)

The Swiss Accreditation Service |8 one of the signatories 1o the EA
Multilateral Agreemaent far the recognition af calibration certificates

Client Motorola MDb

Schwelzerischer Kalibrierdlenst
Sarvice suisse d'étalonnage
Sorvizio svizzero dl taratura
Swiss Callbration Service

Accreditation No.: SCS 108

Cartiflcate No: CD835V3-1 D?S_MH” 2

CALIBRATION CERTIFICATE

Objact

Calibration procedura(s)

Calibration data:

Primary Standards
Powar matar EPM-442A
Powar sensor HP 84814
Prabe ER3DVE

Proba H30VE

DAEA

Secondary Standards
Powar mator Agilent 44198
Powar sensar HP 8482+
Powar sanzor HP 84824
MNatwark Analyzer HF 8753E
RF generator E44338

Calibratad by,

Approvad by

CD835Va3 - SN: 1076

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

March 08, 2012

Calibration Equipment used (METE crilical for callbration)

D#
GHA7AB0704
US37202783
SN: 2336
SN: 6085
SN 7

[0

Cal Date (Corlificata No.)
05-Oct-11 (No, 217-01451)
05-Oct-11 ( No. 217-01451)
29-Dee-11 (No. ER3-2336_Decii)
20-Dec-11 (No. H3.-6065_Dac11)
20-Apr-11 (No. DAE4-781_Aprit)

Check Data (In house)

This callbration carlllicata documents the traceabllily to national standards, which realize (ha physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are glven on the following pages and are part of tha corlificata.

All calibrations have been conducted in the closed laboratory facllity: envirenment temperalure (22 + 3)°C and humidity = 70%.

Schoduled Gallbration
Ocl-12
Ocl12
Dog-12
Doc-12
Apr12

Scheduled Chack

SN: GBAZ4201M
SN 3318A09450
SN: US37295597
US37390585

MY 41000675

Nama
Claudio Leubler

Fin Bomhalt

Cartificate No: CDB35V3-1076 Mari 2

09-0ct-09 (in house check Oc1-11)
09-Oct-04 (in housa chack Oct-11)
08-0cl-08 (in house check Oz1-11)
18:0¢t-01 (in housa check Oc-11)
03:Mov-04 {in house check Ocl-11)

Funclion
Laboratory Technician

R&D Director

This calibration carificata shall not be reproduced excepl In full without written approval of the labaratory.

In house check: Oct=12
In housa check: Oct-12
In house check: Oct-12
in house check: Oct-12
In house check: Oct-13

Signalure
%!

it A

-
LY
LY

Issued: March 8, 2012
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Callbll'atlnn Laboratory of ,‘Qf:txj"":rf:‘ g Schwolzeriseher Kallbrierdienst
Schmid & Partner g~ 2 Service sulsse d'élalonnage
d & F incw c
Engineering AG T g Servizlo svizzero ditaraturn
Zeughaussirasse 43, 8004 Zurich, Switzerland % ,,f,‘:':‘::‘;.ﬁ'" Swiss Callbratlan Sarvice
i "'Pjnlu“‘ k
Accradited by the Swiss Actredilation Service [(SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service iz one of the signalories to the EA
Multilateral Agreemaent for the recagnition of calibration certificates

References

(1]

ANSI-C63.19-2007

American National Standard for Methods of Measurement of Compatibility between Wireless Communications

Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

L]

Coordinate System: y-axis is In the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the table) towards its fead point between the two dipole arms. x-axis is normal to the other axes.
In coincidence with the standards [1], the measuremeni planes (probe sensor center) are selected to be at a
distance of 10 mm above the top adge of the dipole arms.

Measurement Conditions: Further details are available from the hardcopies at the end of the cerlificate. Al
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connector
is sat with a callbrated power meter connected and monitored with an auxiliary power meter connected to a
directional coupler, While the dipole under test is connected, the forward power is adjustad to the same level,
Antenna Posilfoning: The dipole is mountad on a HAC Test Arch phantom using the matching dipole
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in a shielded room with absorbers around the setup to reduce the reflections.

It Is veritied before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed on the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relalive posilion to the top center of the Test
Arch phantorm. The verlical distance to the probe is adjusted after dipale mounting with a DASYS Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance Is selected by choosing the matching saction of the HAC Test Arch phantom
wilh the proper davice referance point (upper surface of the dipole) and the matching grid reference point (tip
of the prabe) considering the probe sensor offset. The vertical distance to the probe is essential for the
accuracy.

Feed Point Impedance and Relurn Loss: Thesae parameters are measurad using a HP 8753E Veclor Natwork
Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of reflections was
aeliminating by applying the averaging function while meving the dipole in the air, at leasl 70cm away from any
obstacles.

E-field distribution: E field is measured in the x-y-plane with an isctropic ER3D-lield probe with 100 mW
farward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm length (180 or 90mm). The sensor centar is 10 mm (in z) above the top of the dipole
arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are parfactly
in one lina, the average of thase two maxima (in subgrid 2 and subgrid 8) is determined to compensate for any
non-parallelity to the measurement plane as well as the sensor displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, 10mm above the dipole surface.
H-field distribution: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent o the E-fisld scan. Tha
maximum of the fiald is available at the cenler (subgrid 5) above the feed point. The H-field value stated as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the
fead point.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the
coveraga factor k=2, which for a normal distribution corresponds to a coverage probability of approximately 85%.

Cartificale No: CD835V3-1076_Mari2 Page 2 of 9




Measurement Conditions
DASY system conliguration, as far as not g

ivan on paga 1.

DASY Version

DASYS

Vv52.8.0

Extrapolation

Advanced Extrapolation

Phantom

HAC Test Arch

Distance Dipole Top - Probe
Center

10mm

Scan resolution

dx, dy =5 mm

835 MHz =1 MHz

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

Maximum measured

100 mW input power

0.468 A/ m = 8.2 % (k=2)

E-field 10 mm above dipole surface

condition

Interpolated maximum

Maximum measured above high end

100 mW input pawer

170.7V/m

Maximum measured above low aend

100 mW input power

169.7V/m

Averaged maximum above arm

100 m\W Input power

170.2V/ m + 12.8 % (k=2)

Maximum Field values at 898 MHz

H-field 10 mm above dipole surface

condition

interpolated maximum

Maximum measured

100 m\W input powar

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

Maximum measured above low end

E-flela 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end 100 mW input pawer 163.8V/m
100 mW input power 1624 V/m

Averaged maximum above arm

100 mW input power

163.1V/m £ 12.8 % (k=2)

Cerlificate No; CD335V3-1076_Marl2
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Appendix

Antenna Parameters

Nominal Frequencies

Fraquency Return Loss Impedance

800 MHz 16.5 dB 424 Q- 11702
835 MHz 25.1 dB 50.14 + 5.6 <2
900 MHz 16.9 dB 59.3Q0-128jQ
950 MHz 19.4 dB 47.2 0+ 102 Q2
960 MHz . 14,5 dB 56.7 {1+ 19.3 Q2

Additional Freguencies

Frequency Return Loss Impedance
898 MHz 17.3dB 5880 -12.0j0

3.2 Antenna Design and Handling

The calibration dipole has a symmatric geometry with a built-in two stub maltching network, which leads to the
enhanced bandwidth.

The dipole is built of standard semirigid coaxial cable. Tha internal matching line is open ended. The antenna is
therefore open far DC signals.

Do not apply force to dipole arms, as they are liable to band. The soldered connections near the feedpoint may be
damaged. Alter excessive machanical stress or overheating, check the impedance characteristics to ensure that the
intarnal matching network is not aifected.

After long term use with 40W radiated power, only a slight warming of the dipale near the feedpeint can be measured,
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Impedance Measurement Plot
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DASY5 H-field Result
Date: 07.03.2012
Test Laboratory: SPEAG Lab2
DUT: HAC-Dipole 835 MHz; Type: CDE3SV3; Serial: CDR3AVI - SN 10746
Communication System: CW; Frequency: 835 MHz, Frequency: 893 MHz
Medivum parameters used: ¢ = 0 mho/im, g, = lip= 1 ko/m'

Phantom section: RE Section
Measurement Standard: DASYS (IEERE/IEC/ANS] CH3.19-2007)

DASYS2 Configuration:

&  Probe: H3DVG - SN60GS; ; Calibrated: 29.12.2011

& Sensor-Surface: (Fix Surface)

s Electronics: DAEA Sn781; Calibrated: 20.04,2011

s Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
s DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole H-Field measurement @ 835MHz/H-Sean - B35MHz d=10mm/Hearving Ald Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Device Relerence Point; 0, 0, -6.3 mm

Reference Value = 0.50 Vin: Power Drifl = -0.01 dB

PMR not calibrated. PME = 1,000 is applicd

H-ficld emissions = 047 A/m

Near-field eategory: Md (AWEF 0 dB)

PMF scaled H-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.39 A/m [0.41 A/m [0.39 Afm
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 M4
0.39 A/m |0.42 A/m [0.40 A/m

— —_— —— — e —— e —
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Dipole H-Field measurement @ B835MHz/H-Scan - 898MHz d=10mm/Hearing Aid Compatibllity Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Device Reference Paint: 0, 0, -6.3 mm

Reference Value = 0.45 V/m; Power Drift = -0,01 dB

PMR not calibrated. PMF = 1,000 is applied,

H-field emissions = 0,43 A/m

Near-field category: M4 (AWF D dil)

PMF scaled H-field

Grid 1 M4 |Grid 2 M4 |Grid 3 M4
0.37 A/m 0.40 A/m |0.38 A/m
Grid 4 M4 |Grid 5 M4 |Grid 6 M4
0.41 A/m |0.43 A/m |0.41 A/m

Grid 7 M4 |Grid 8 M4 |Grid 9 M4
0.38 Af/m 0.41 A/m |0.39 A/m

-4.70

13.05

-17.40

-21.75 .
0dB=047A/m = -6.56 dB A/m
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DASYS5 E-field Result
Date: 08,03.2012
Test Lahoratory: SPEAG Lab2
DUT: HAC-Dipole 835 M1z Type: CDE3ISV3; Serial: CD835V3 - SN: 1076
Communication Systen: CW; Frequency: 835 MHz, Frequeney: 898 Mz
Medium parameters used: o =0 mhofm, g = 1; p= 1000 kgjm"
Fhamom section: RF Section

Measurement Standard: DASY S (IEEE/IEC/ANST C63.19-2007)

DASYS Confliguralion:

e Probe: ER3DVO - SN23306; ConvE(L, 1, 1) Calibrated: 29.12,.201 1

¢ Sensor-Surface: (Fix Surlace)

o Llectronics: DAE4 Sn781; Calibruted: 20.04.201 |

e Phantom: HAC Test Arch with AMCC; Type: SD HAC PO BA; Serial; 1070

s DASYSZ 52.8.00692); SEMCAD X [4.6.4(4989)

Dipole E-Ficld measurement @ B35MH#/E-Sean - 8350z d=10mn/Hearving Aid Compaiibility Test (41x361x1):
Measurement grid: dx=Smim, dy=5mm

Device Relerence Point: 0, 0, =6.3 mim

Reference Value = 1104 V/m: Power Drifll = -0,02 dB

PMR not ealibrated, PME = 1,000 is applied.

F-field emissions = 170.7 V/m

Near-field category: Md (AWEF 0 dI})

PME sealed E-Tield

Giviel 1 Md | Grid 2 Md | Grid 3 M4
164.2 V/m|170.7 V/m|165.7 Vim
Ciridl 4 M Grid 5 M4 | Grid 6 M4
812 VY176 ¥/m|[89.42 V/m
Gridd 7 M4 Grid 8 Md |Grid 9 M4
160.0 Vin]169.7 V/m|167.3 Vim
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Dipole E-Ficld measurement @ 835M Hz/li-Scan - 898MHz d=10mm/Hearving Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Device Relerence Point 0, 0, -6,3 mm

Reference Vaulue = 97.00 V/in; Power Drifl = 0,01 B

PMR not calibrated, PMFE = 1000 is applicd.

E-field emiysions = 163.8 Vi

Near-ficld entegory: Md (AWF 0 dB)

PME scaled E-field

Giridd | M | Grid 2 Md |Grid 3 M4
156.9 Vi |162.4 V/m|157.8 Vim
Cirid 4 N4 |Grid 5 M4 | Crid 6 M4
7728 V/im [79.49 Vim|77.42 Vim
Girid 7 Md | Grid 8 M4 |Grid 9 M4
1544 V/m|163.8 V/m|162.1 V/m

14

i

0dB = [70.7V/m = 44,64 dB V/m

-1 267
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References

(1]

ANSI-C63.18-2007
American National Standard for Methods of Measurement ol Compatibility between Wireless Communications
Davices and Hearing Aids.

Methads Applied and Interpretation of Parameters:

Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antanna
(mounted on the table) towards its feed point between the two dipole arms. x-axis is normal to tha other axes.
In coincidence with the standards (1], the measuremenl planes (probe sensor cenler) are selected lo be at a
distance of 10 mm above the top edge of the dipole arms.

Measurement Condilions: Furlher delalls are avallable from the hardcopies at the end of the certificate, All
figures stated in the certificate are valid at the frequency indicated. The forward power to the dipole connectlor
is set wilh a calibrated power meter connecled and monitored with an auxillary power meter connectad {o a
directional coupler. While the dipole under test is connected, the forward powaer is adjusted to the same level.
Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using tha malching dipale
positioner with the arms horizontal and the feeding cable coming from the floor. The measurements are
perfarmed in a shielded room with absorbers around the setup lo reduce the rellections.

It is verified before the mounting of the dipole under tha Test Arch phantom, that its arms are parfeclly in a
line. Itis installed on the HAC dipole positioner with its arms parallel below the dielectric referance wire and
able to move alastically in vertical direction without changing its relative position to the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipole mounting with a DASY5 Surface
Check joh, Before the measurement, the distance batween phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the malehing section of the HAC Test Arch phantom
with the proper device reference point (uppar surface of tha dipole) and the matching grid reference point (tip
of the prabe) considaring the probe sensor offsel, The vertical dislance {o the probe is essential for the
accuracy.

Feed Point Impedance and Return Loss: These paramelars are measured using a HP B753E Veclor Network
Analyzer. Tha impedance is specified at the SMA connactor of the dipole. The influence of reflections was
eliminating by applying the averaging funclion while maving the dipole in the air, at least 70cm away from any
obstacles,

E-field distribution: E field Is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mwW
farward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceads the dipole arm langth (180 or 90mm). The sensor center is 10 mm (in z) above the top of the dipole
arms, Two 30 maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly
in one line, the average of these lwo maxima (in subgrid 2 and subgrid 8) is delermined o compensate for any
non-parallelity to the measuremant plane as well as the sensar displacement. The E-field value stated as
calibration value represents the maximum of the interpolated 3D-E-field, 10mm above the dipole surface.

H-flefd distribution: H-field is measured with an [sotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane, The scan area and sensor distance is equivalent to the E-field scan. The
maximum of the field is available at the center (subgrid 5) above the {eed pointl. Tha H-field value slaled as
calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at the
feed point.

The reported uncertainty of measurement is stated as the standard uncerlainty of measurament multiplied by the
coverage faclor k=2, which for a narmal distribution corresponds to a coverage probability of approximataly 95%,

Cartificate No: CD1880V3-1034 Mar12 Page 20f 9




Measurement Conditions
DASY syslem configuration, as far as nat given on page 1.

DASY Version DASYS V52.8.0
Extrapolation Advanced Exirapolation
Phantom HAC Test Arch
Distance Dipole Top - Probe nl
Center i
Scan resolution dy, dy =5 mm
1730 MHz £ 1 MHz
Frequency 1880 MHz + 1 MHz
Input power drift =0.05dB
Maximum Field values at 1730 MHz
H-field 10 mm above dipole surface condition Inlerpalated maximum

Maximum measured

100 mW input power

0.489 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

154.6V/m

Maximum measured above low end

100 mW input power

149.7V/m

Averaged maximum above arm

100 mW input power

1521 V/m = 12.8 % (k=2)

Maximum Field values at 1880 MHz

H-field 10 mm above dipole surface

condition

interpolated maximum

100 mW input power

0.464 A/ m 8.2 % (k=2)

Maximum measured

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured abave high end 100 mW input power 142.5V/m
100 mW input power 1401V /m

Maximum measured above low end

Averaged maximum above arm

100 mW input power

1413V /m=z12.8 % (k=2)
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Appendix

Antenna Parameters

Nominal Frequencies

Frequency Return Loss Impedance

1730 MHz _ 20.9 dB 48.7 Q + 8.8 0
1880 MHz 20.9 dB 52,2 (2 + 9.0 0
1900 MHz 21.2dB 5450+ 8.0jQ
1950 MHz 27.3dB 53.741-25[Q
2000 MHz 20.1 dB 41.00 4 0.8 6

Additional Frequencies

Frequency Return Loss Iimpedance
1730 MHz 209 dB 48.7 € + 8.8 2

3.2 Antenna Design and Handling

The calibration dipole has a symmetric geometry with a buill-in two stub matching network, which leads to the
enhanced bandwidth,

The dipole is built of standard semirigid coaxial cable. The internal matching line is open ended. The antenna is
therefara apen for DC signals,

Do nat apply force to dipole arms, as thay are liable to bend. The soldered connactions near the feedpaint may be
damaged. After excessive mechanical stress ar overheating, chack the impedance characteristics to ensure that the
internal matching natwork is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be measured.
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Impedance Measurement Plot
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DASY5 H-field Result

Test Luboratory: SPEAG Lab?2

DUT: HAC Dipole 1880 MHz; Type: CDISBOV3; Serial: CDI18ROV3 - SN: 1034

Communication System: CW; Frequency: 1880 MUz, Frequency: 1730 MHz

Medium parameters used: 6 = 0 mho/m, &, = 1, p= | kgdm'
Phantom section: RF Scetion

Measurement Standard: DASYS (IEEE/IECIANST C63.19-2007)

DASYS52 Configlration:

Probe; H3DVE - SNGOGS; ; Calibrated: 29,12.2011
sensar-5urface: (Fix Surface)
Electranics: DAEA 5n781; Calibrated: 20.04.2011

DASY52 52.8,0(692); SEMCAD X 14.6.4(4989)

Phantom: HAC Test Arch with AMCC; Type: SD HAC PD1 BA; Serial: 1070

Date: 07.03.2012

Dipole H-Field measuvement @ 1880MHz/H-Scan - 1880MHz d=10nun/Hearing Ald Compatibility Test (41x181x1):

Measurement grid: dx=5mm, dy=5nmm

Device Reference Point: 0, 0, -6,3 mim

Reference Value = 0.49 V/m; Power Drift = 0,00 dB
PMR not calibrated, PME = 1,000 is applicd,
H-field emissions = 0.46 A/

Nenr-field eategory: M2 (AWF 0 dB)

PMF scaled H-field

Grid 1 M2
0.40 A/m

Grid 2 M2
0.42 Afm

Grid 3 M2
0.41 A/m

Grid 4 M2
0.44 Afm

Grid 5 M2
0.46 A/m

Grid 6 M2
0.44 Afm

Gridl 7 M2
0.40 Afm

Grid 8 M2
0.43 A/m

Grid 9 M2
0.41 A/m

Certificate No: CD1880V3-1034 Mar12 Page 6 of 9



Dipole H-Field measurement @ 1880MHz/H-Scan - 1730MHz d=10mm/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 0.52 V/m; Power Drift = 0.01 dB
PMR not calibrated, PMF = 1,000 is applied.
H-field emissions = 0.49 A/m

Near-field category: M2 (AWF 0 dB)

PMF scaled H-field

Grid 1 M2 |Grid 2 M2 |Grid 3 M2
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 |0.49 Afm |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

4.07

1174

14,68

0dB =0.46A/m =-6.74 dB A/m
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DASYS5 E-field Result

Test Laboratory: SPEAG Lab2

DUT: HAC Dipole 1880 MIlz; Type: CDISS0V3E; Servial: CDIKROV3 - SN: 1034

Communication System: CW; Frequeney: 1880 MHz, Frequency: 1730 MHz
Medium parnmeters used: o = 0 mho/m, &, = 13 p = 1000 kg/m’

Phantom section; RIF Section

Measurement Standard; DASYS (IEEE/IEC/ANST CH3,19-2007)

PASYS Conliguration:

Sensor-Surface; (Fix Surface)
Electronics: DALA Sn781: Calibrated: 20,04,201 1

a 8 & & @&

DASYS2 52.8.0(092); SEMCAD X 14.6.4(4989)

Probe: ERIDVGO - SN2336; ConvE(I, |, 1y Calibrated: 29,12.201 1

Phantom: HAC Test Arch with AMCC; T'ype: 8D HAC POT BA; Serial: 1070

I2ate: 08.03.2012

Dipole E-Ficld measurement @ IRBOMHz/I-Seam - 1880MHz d=10mm/Hearing Ald Compaiibility Test (41x181x1):

Mensurement grid: dx=5mm, dy=5mm

Device Reference Point: 0, 0, -6.3 imm

Reference Value = 159.2 Y/ Power Drift = 0.01 dB
PMR not calibruted, PMFE = 1.000 is applicd,

E-field emissions = 142.5 Y/

Near-field eategory: M2 (AW 0 dB)

PMF scaled E-field

Girid | M2
1359 V/im

Grid 2 M2
140.1 ¥/

Giridd 3 M2
136.2 V/m

Cirid 4 M3
90.98 V/im

Grid 5 M3
9335 ¥/m

Girid 6 V3
89.57 V/m

Girid 7 M2
132.8 V/m

Grid B M2
142.5 V/im

Giid 9 M2
140.7 Vim
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Dipole E-Field measurement @ 1880MH#/I-Sean - 1730MHz d=10mm/Heaving Aid Compatibility Test (41x181x1):
Measurement grid: dx=3mm, dy=5mm

Device Reference Point: 0, 0, 6.3 mm

Reference Value = 1718 Vim: Power Drift =001 dB

PMR not calibrated. PMF = 1.000 is applied,

E-lield emissions = 154.5 V/im

Near=ficld category: M2 (AWIT 0 dl)

PMF scaled E-field

Girid 1 M2 Grid 2 M2 |Grid 3 M2
14,9 Vim | 1d9.7 V/im | 145.6 V/im
Grid 4 M3 Grid 5 M3 |Grid 6 M3
2.8 Vim|[105.6 Vim|10L.8 V/n
Grid 7 M2 |CGridd 8 M2 |Grid 9 M2
1444 V/m | 1545 V/im|152.7 V/in

dn
B U

—1-1.54

B0

=9

0dB = 142.5V/m = 43,08 dB V/mn
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APPLICANT: MOTOROLA MOBILITY, LLC FCC ID: IHDT56PB1

END OF REPORT
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