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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

1. Introduction

The Motorola Mobility ADR Test Services Laboratory has performed Hearing Aid Compatibility (HAC)
measurements for the portable cellular phone (FCC ID IHDP56MB4). 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)
(Functional Use)

LDNB2D0324

Production Unit or
Identical Prototype
(47 CFR §2..908)

Identical Prototype

Portable (Mobile Station Class B)

Device Category

RF Exposure Limits General Population / Uncontrolled
. e Supports '.I‘est Supports
Mode(s? of Modulation Mode(s) Maximum Ol.ltput Duty Cycle Lanmins Voice on requlreme.nts Simultaneous
Operation Power Setting Frequency Range(s) Interface defined in Operation With
C63.19-2007
LTE Band 17 QPSK, 16QAM 24.5 dBm 1:1 710 MHz YES NO Wi-Fi, Bluetooth
LTE Band 4 QPSK, 16QAM 24.0 dBm 1:1 1717.5-1747.5 MHz YES NO Wi-Fi, Bluetooth
GSM 850 GMSK 33.5dBm 1:8 824.2 - 848.8 MHz YES YES Wi-Fi, Bluetooth
GSM 1900 GMSK 30.5 dBm 1:8 1850.2 - 1909.8 MHz YES YES Wi-Fi, Bluetooth
WCDMA 850 QPSK 24.0 dBm 1:1 826.4 - 846.6 MHz YES YES Wi-Fi, Bluetooth
WCDMA 1700 QPSK 24.0 dBm 1:1 1712 - 1752 MHz YES YES Wi-Fi, Bluetooth
WCDMA 1900 QPSK 24.0 dBm 1:1 1852.4 - 1907.6 MHz YES YES Wi-Fi, Bluetooth
Wi-Fi 802.11b/g/n BPSK 20.99 dBm 1:1 2412.0 - 2462.0 MHz YES NO GSM, XEDMA’
5180.0 - 5240.0 MHz,
Wi-Fi 802.11a/n BPSK 15.28 dBm 1:1 ggggg : 2;(2)88 ﬁg;: YES NO GSM’I\}%DMA’
5745.0 - 5825.0 MHz
Bluetooth GFSK 8.17 dBm 1:1 2402.0 —2480.0 MHz NO NO GSM’IYY”CEDMA’

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

Note: Wi-Fi capability is included in this phone without measurements for hearing aid compatibility based on the
interim ruling by the FCC according to paragraph 37 of the Federal Register, Volume 3, Number 89, as of May 7,
2008. Users shall be informed of this via the product user guide per the same FCC ruling.
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3.

Test Equipment Used

FCC ID: IHDP56MB4

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

24933-1

Table 2: Dosimetric System Equipment

Description Serial Number | Cal Due Date
E-Field Probe ER3DV6R SN 2248 4/15/12

H-Field Probe H3DV6 SN 6074 4/11/2012

DAE4 378 4/14/2012

DAE4 702 4/14/2012

835 MHz Dipole CD835V3 1042 5/12/2012

1730/1880 MHz Dipole CD1880V3 1059 5/17/2012

Table 3: Additional Test Equipment
Description Serial Number Cal Date Cal Due Date
Power Supply 6623A US37360829
Signal Generator E4438C MY45090104 Aug-12-2011 Aug-12-2013
Amplifier ZHL-42-SMA 1040
3 dB Attenuator 8491A 50581 Aug-15-2011 Aug-15-2013
Directional Coupler 778D 18578 Jun-07-2010 Jun-07-2012
Power Meter E4417A MY45100481 Oct-07-2011 Oct-07-2013
Power Sensor #1 — E9323A MY44420704 Aug-19-2011 Aug-19-2012
Power Sensor #2 - E9323A MY44420676 Aug-19-2011 Aug-19-2012
10 dB Attenuator 8491A 3929M50705 Sep-08-2010 Sep-08-2012
Spectrum Analyzer E4403B MY45107934 Sep-09-2011 Sep-09-2012
Power Spliter ZAPD21-5(1) s [

Page 4 of 11
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

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,
1730 MHz and 1880 MHz. These frequencies are within each operating band and are within 2 MHz of the mid-band
frequency of the test device. The results obtained from the validations are displayed in the table below. The field
contour plots are included in Appendix 2.

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

Table 4: Dipole Measurement Summary

. F Input Power E-Field Results Target for Dipole o ..
Dipole (MHz) Protocol (mW) (V/m) (V/m) % Deviation
1042 835 CwW 100 177.0 169.0 4.7
1059 1730 CwW 100 153.3 152.9 0.3
1059 1880 CwW 100 144.5 139.9 33
. F Input Power H-Field Results Target for Dipole o oy
Dipole (MHz) Protocol (mW) (A/m) (A/m) % Deviation
1042 835 CwW 100 0.452 0.464 -2.6
1059 1730 CwW 100 0.465 0.494 -5.9
1059 1880 CwW 100 0.453 0.475 -4.6
Power Meter

Power Power
Sensor Sensor —

Dual-Directional
Coupler

Signal
Generator

Power Supply

Figure 1: Setup for Validation measurements
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4
5. Probe Modulation Factor

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

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

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

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

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

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

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

bl S

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

Spectrum
Analyzer

10dB

Power Meter

Power
Sensor

Dual-Directional Power

Coupler Splitter O

Signal
Generator

Power Supply

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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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID:
Table 5: PMF Measurement Summary
E-Field H-Field
£ Probe SN 2248 Probe SN 6074
(MHz) Protocol E-Field E-Flel(.l H-Field H-F1elfi
(V/m) Modulation (A/m) Modulation
Factor Factor
CwW 315.8
835
GSM 112.0
CwW 82.56
1880
GSM 28.83 2.86 0.09842 2.57
E-Field H-Field
¢ Probe SN 2248 Probe SN 6074
(MHzZ) Protocol E-Field E-Flelq H-Field H-F1e1fi
(V/m) Modulation (A/m) Modulation
Factor Factor
CwW 191.7
835
WCDMA 210.8
CwW 103.3
1730
WCDMA 107.7
CwW 99.12
1880
WCDMA 107.6 0.92 0.3762 091
E-Field H-Field
¢ Probe SN 2248 Probe SN 6074
(MHz) Protocol E-Field E—F1e1(.1 H-Field H—Flelfi
(V/m) Modulation (A/m) Modulation
Factor Factor
CwW 120.1
835
80% AM 75.03
CwW 143.0
1730
80% AM 89.95
CwW 136.0
1880
80% AM 85.64 1.59 0.3308 1.46
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

6. Test Results

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

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

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

The HAC Rating results for E-Field and H-field are shown in Tables 6 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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WCDMA
DUT Emissions Limits DUT Emissions Limits
(AWF =0) (AWF =0)
f <960 MHz f>960 MHz
Rating E-Field Rating E-Field
M3 199.5 —354.8 V/m M3 63.1-112.2 V/m
M4 <199.5 V/m M4 <63.1 V/m
FOR GSM
DUT Emissions Limits DUT Emissions Limits
(AWF =-5) (AWF =-5)
f <960 MHz f>960 MHz
Rating E-Field Rating E-Field
M3 149.6 —266.1 V/m M3 473 -84.1 V/m
M4 <149.6 V/m M4 <473 V/m

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

Frequenc Conducted Peak
dUeNCY 1 Antenna | Channel Output Measured Drift Excluded . .
Band .. . Field Rating
(MHz) position Setting Power PMF (dB) Cells (V/m)
5 (dBm)
128 33.44 0.015 3,6 167.4 M3
GSM .
850MLiz Fixed 190 33.35 2.82 -0.023 3,6 173.9 M3
251 33.36 0.014 3,6 190.4 M3
512 30.30 0.014 1,2,3 52.7 M3
GSM .
1900MHz Fixed 661 30.30 2.86 0.041 1,2,3 63.2 M3
810 30.37 0.039 2,3,6 79.2 M3
4132 23.99 -0.082 3,6 58.2 M4
W%?SAA Fixed 4180 23.93 0.91 0.009 3,6 58.6 M4
4233 2391 -0.034 3,6 62.5 M4
9262 23.97 -0.166 1,2,3 25.4 M4
WIC;)OI:)/IA Fixed 9400 23.98 0.92 0.064 1,2,3 28.9 M4
9538 23.83 -0.058 2,3,6 37.9 M4
1312 24.05 -0.048 6,8,9 38.9 M4
W1C;)01:)/IA Fixed 1413 23.97 0.93 -0.052 6,8,9 34.8 M4
1513 24.01 -0.022 6,8,9 30.6 M4
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FCC ID: IHDP56MB4

WCDMA
DUT Emissions Limits DUT Emissions Limits
(AWF = 0) (AWF =0)
f <960 MHz f> 960 MHz
Rating H-Field Rating H-Field
M3 0.60 —1.07 A/m M3 0.19-0.34 A/m
M4 <0.60 A/m M4 <0.19 A/m
GSM
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 A/m

Table 7: HAC H-Field measurement results for the portable cellular telephone
at highest possible output power.

Frequenc Conducted Peak
4 Y| Antenna | Channel Output Measured Drift Excluded . .
Band .. . Field Rating
(MHz) position Setting Power PMF (dB) Cells (A/m)
(dBm)
128 33.44 -0.047 1,4,7 0.231 M4
GSM .
350MHz Fixed 190 33.35 2.40 -0.055 1,4,7 0.235 M4
251 33.36 -0.008 1,4,7 0.255 M4
512 30.30 0.015 1,2,4 0.129 M4
GSM .
1900MHz Fixed 661 30.30 2.57 0.007 1,2,4 0.185 M3
810 30.37 0.072 1,2,4 0.225 M3
4132 23.99 -0.012 1,4,7 0.091 M4
W%ISJ(I)VIA Fixed 4180 23.93 0.90 0.028 1,4,7 0.091 M4
4233 23.91 0.021 1,4,7 0.096 M4
9262 23.97 0.147 1,2,3 0.062 M4
chéjolz)/[A Fixed 9400 23.98 0.91 -0.022 1,2,4 0.089 M4
9538 23.83 -0.133 1,2,4 0.108 M4
1312 24.05 -0.079 4,7,8 0.111 M4
Wg)olz)/[A Fixed 1413 23.97 0.90 0.017 4,7,8 0.095 M4
1513 24.01 0.185 4,7,8 0.085 M4
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7.

Measurements for Certification of 3G Devices

FCC ID: IHDP56MB4

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

24933-1

Conducted power (dBm) for WCDMA modes

Channel RMC AMR

4132 24.03 23.98

WCDMA 850 4180 24.05 24.01
4233 23.82 23.84

1312 24.1 24.04

WCDMA 1700 1413 24.02 23.99
1513 23.96 24.01

9262 23.87 23.97

WCDMA 1900 9400 23.95 23.89
9538 23.96 23.95
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Appendix 1

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

Rl

9.

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

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

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

Medium = "Air";

Communication System = "HAC — Dipole";

Ensure the proper probe & DAE are installed and laser aligned

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

Do net 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 — IMHz; 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 A1: PMF Measurement, CW Signal Dipole Input Power

FCC ID: IHDP56MB4

f Field Probe Dipole Input
WL (MHz) Type Power Notes
813
835
80% AM 898 Eand H 100 mW
1730
1880
835 320 mW 1
(Fu%Dglcwl?gm) 1730 Eand H 50 mW 2
1880 50 mW 2
835 250 mW 1
WCDMA 1730 Eand H 50 mW 2
1880 50 mW 2
E-Field 690 mW 2
835
H-Field 270 mW 2
GSM
E-Field 35 mW 2
1880
H-Field 27 mW 2
E-Field 640 mW 1
813
iDEN H-Field 460 mW 2
(1:6 & 2:6) E-Field 640 mW 1
898
H-Field 580 mW 2

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

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

strength approximating the M3 category limit value.
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FCC ID: IHDP56MB4

Al.2 0-Span Spectrum Plots for PMF measurements
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Agilent  18:56:08 Jun 28, 2006
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Agilent  11:01:03 Jun 29, 20066
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FCC ID: IHDP56MB4

¥& Agilent  10:54:18 Jun 29, 2006
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APPLICANT: MOTOROLA MOBILITY, INC.

Agilent  11:36:05 Jul 15, 2003
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1.73009089 GHz

Stop Freq
Center 1.73606060 GHz

| 1730000000 GHz N

bt Bt P
30.8090098 kHz
Auto Man

Freq Offset
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FCC ID: IHDP56MB4

Agilent  12:11:25 Jul 15, 2008
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

Appendix 2

HAC distribution plots for Validation
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DUT: HAC-Dipole 835 MHz; Type: CD835V3; Procedure Notes: 835 MHz HAC Validation / Dipole
Sn# 1042; Input Power = 100 mW; Modulation: CW; Communication System: CW - HAC; Frequency:

835 MHz; Duty Cycle: 1:1; Medium: Air; Medium parameters used: ¢ = 0 mho/m, &, = 1; p=0 kg/m3 ;
DASY4 Configuration:

e Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011

¢ Sensor-Surface: Omm (Fix Surface)Sensor-Surface: (Fix Surface)
e Electronics: DAE3 Sn378; Calibrated: 4/14/2011

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

Hearing Aid Compatibility Test, 835 Dipole (41x361x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 178.0 V/m; Probe Modulation Factor = 1.00; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 130.0 V/m; Power Drift =-0.047 dB

Average value of peak Total field = (178.0+175.9)/2 = 177.0 V/m
Peak E-field in V/m

Vim
178.0

150.1

122.2

94.3

G6.5

38.6

835 MHz E-Field

Grid 1
177.5 M4

Grid 2
178.0 M4

Grid 3
165.8 M4

Grid 4
89.5 M4

Grid 5
92.2 M4

Grid 6
89.4 M4

Grid 7
170.5 M4

Grid 8
175.9 M4

Grid 9
171.7 M4

f

FCC ID: IHDP56MB4

Date/Time: 3/1/2012 7:02:33 AM




Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 3/1/2012 3:22:24 PM

DUT: HAC Dipole 1730 MHz; Type: CD1880V3; Procedure Notes: 1730 MHz HAC Validation /
Dipole Sn# 1059-1730; Input Power = 100 mW; Modulation: CW; Communication System: CW -
HAC; Frequency: 1730 MHz; Duty Cycle: 1:1; Medium: Air; Medium parameters used: ¢ = 0 mho/m,

e=1p=0 kg/m3 ; DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011

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

Electronics: DAE3 Sn378; Calibrated: 4/14/2011

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

Hearing Aid Compatibility Test, 1880 Dipole (41x181x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 160.2 V/m; Probe Modulation Factor = 1.00; Device
Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 144.5 V/m; Power Drift = -0.002 dB

Average Value of peak total field (160.2+146.4)/2 = 153.3 V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
158.3 M2[160.2 M2]152.3 M2
Grid 4 Grid 5 Grid 6
102.3 M3|106.9 M3]103.8 M3
Grid 7 Grid 8 Grid 9
142.1 M2|146.4 M2]|142.4 M2

Vim
160.2

139.0

117.7

96.4

751

539

1730 MHz E-Field



Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 3/1/2012 8:21:58 AM

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Procedure Notes: 1880 MHz HAC Validation /
Dipole Sn# 1059; Input Power = 100 mW; Modulation: CW; Communication System: CW - HAC;
Frequency: 1880 MHz; Duty Cycle: 1:1; Medium: Air; Medium parameters used: 6 = 0 mho/m, & = 1;

p=0 kg/m3 ; DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011

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

Electronics: DAE3 Sn378; Calibrated: 4/14/2011

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

Hearing Aid Compatibility Test, 1880 Dipole (41x181x1): Measurement grid: dx=5mm,
dy=5mm

Maximum value of peak Total field = 145.7 V/m; Probe Modulation Factor = 1.00; Device Reference
Point: 0.000, 0.000, -6.30 mm

Reference Value = 146.0 V/m; Power Drift = 0.003 dB

Average value of Peak Total field = (145.7+143.3)/2 = 144.5 V/m

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
143.5 M2|145.7 M2|137.5 M2
Grid 4 Grid 5 Grid 6
89.7 M3 |94.4 M3 |92.1 M3
Grid 7 Grid 8 Grid 9
137.6 M2|143.3 M2|139.7 M2

Vim
145.7

127.7

109.8

91.8

739

559

1880 MHz E-Field



Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 3/1/2012 7:27:12 AM

DUT: HAC-Dipole 835 MHz; Type: CD835V3; Procedure Notes: 835 MHz HAC Validation / Dipole
Sn# 1042; PM1(A) Power = 100 mW; Modulation: CW

Communication System: CW - HAC; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3

DASY4 Configuration:

Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011

Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Sn702; Calibrated: 4/14/2011

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

Hearing Aid Compatibility Test, 835 Dipole (41x361x1): Measurement grid: dx=5mm,
dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.480 A/m; Power Drift = 0.026 dB

Maximum value of Total (interpolated) = 0.452 A/m

Alm
0.4%1

0.367

0.283

0.199

0.114

0.030

835 MHz H-Field



Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 3/1/2012 3:35:06 PM

DUT: HAC Dipole 1730 MHz; Type: CD1880V3; Procedure Notes: 1730 MHz HAC Validation /
Dipole Sn# 1059-1730; Input Power = 100 mW; Modulation: CW

Communication System: CW - HAC; Frequency: 1730 MHz; Duty Cycle: 1:1
Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011

e Sensor-Surface: Omm (Fix Surface)

e Electronics: DAE4 Sn702; Calibrated: 4/14/2011

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;

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

Hearing Aid Compatibility Test, 1880 Dipole (41x181x1): Measurement grid: dx=5mm,
dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.493 A/m; Power Drift = -0.006 dB

Maximum value of Total (interpolated) = 0.465 A/m

Alm
0.465

0.386

0.307

0.227

0.148

0.069

1730 MHz H-Field
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Date/Time: 3/1/2012 8:05:09 AM

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Procedure Notes: 1880 MHz HAC Validation /
Dipole Sn# 1059; Input Power = 100 mW; Modulation: CW

Communication System: CW - HAC; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3

DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011

e Sensor-Surface: Omm (Fix Surface)

e Electronics: DAE4 Sn702; Calibrated: 4/14/2011

Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071;

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

Hearing Aid Compatibility Test, 1880 Dipole (41x181x1): Measurement grid: dx=5mm,
dy=5mm

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.478 A/m; Power Drift = -0.003 dB

Maximum value of Total (interpolated) = 0.453 A/m

Alm
0.45%3

0.378

0.303

0.227

0.152

0.077

1880 MHz H-Field



APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

Appendix 3

HAC distribution plots for E-Field and H-Field
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: 5; Communication System: GSM 850; Frequency:
848.8 MHz; Communication System Channel Number: 251; Duty Cycle: 1:8.3; Medium: Air; Medium

parameters used: 6 =0 mho/m, &, = 1;p =0 kg/m3 ; DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011
Sensor-Surface: (Fix Surface)
Electronics: DAE3 Sn378; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,

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

FCC ID: IHDP56MB4

Date/Time: 3/1/2012 5:33:40 PM

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,

dy=5mm; Maximum value of peak Total field = 190.4 V/m; Probe Modulation Factor = 2.82; Device

Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 79.6 V/m; Power Drift = 0.014 dB;
Hearing Aid Near-Field Category: M3 (AWF -5 dB)
Peak E-field in V/m

Grid 1
152.9 M3

Grid 2
186.8 M3

Grid 3
186.5 M3

Grid 4
156.4 M3

Grid 5
190.4 M3

Grid 6
190.4 M3

Grid 7
156.1 M3

Grid 8
186.5 M3

Grid 9
186.6 M3

Vim
— 190.4

—174.9

159.5

144.0

128.5

1131

E-Field GSM 850
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: 0; Communication System: GSM 1900;
Frequency: 1909.8 MHz; Communication System Channel Number: 810; Duty Cycle: 1:8.3; Medium:

Air; Medium parameters used: 6 =0 mho/m, ¢, = 1; p =0 kg/m3 ; DASY4 Configuration:

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 79.2 V/m; Probe Modulation Factor = 2.86; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 23.9 V/m; Power Drift = 0.039 dB;

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

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011
Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn378; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Grid 1
76.8 M3

Grid 2
91.2 M2

Grid 3
91.1 M2

Grid 4
49.2 M3

Grid 5
79.2 M3

Grid 6
82.6 M3

Grid 7
33.4 M4

Grid 8
71.4 M3

Grid 9
78.3 M3

Vim
— 91.2

— 7b6.b

61.9

47.3

32.7

18.1

E-Field GSM 1900

FCC ID: IHDP56MB4

Date/Time: 3/1/2012 6:38:34 PM




Page 1 of 1

Serial: LDNB2D0324; Procedure Notes: Pwr Step: all up; Communication System: 3G-WCDMA 850;

FCC ID: IHDP56MB4

Date/Time: 3/5/2012 9:27:44 AM

Frequency: 846.6 MHz; Communication System Channel Number: 4233; Duty Cycle: 1:1; Medium:

Air; Medium parameters used: 6 =0 mho/m, ¢, = 1; p =0 kg/m3 * DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011
Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn378; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 62.5 V/m; Probe Modulation Factor = 0.910; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 80.5 V/m; Power Drift =-0.034 dB;

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

Grid 1
49.3 M4

Grid 2
61.5 M4

Grid 3
61.5 M4

Grid 4
50.5 M4

Grid 5
62.5 M4

Grid 6
62.5 M4

Grid 7
50.4 M4

Grid 8
61.1 M4

Grid 9
61.1 M4

Vim
— 62.5

— 57.3

2.1

47.0

11.8

36.6

E-Field WCDMA 850
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FCC ID: IHDP56MB4

Date/Time: 3/5/2012 10:45:24 AM

Serial: LDNB2D0324; Procedure Notes: Pwr Step: all up; Communication System: 3G/WCDMA
1700; Frequency: 1712.4 MHz; Communication System Channel Number: 1312; Duty Cycle: 1:1;

Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3 * DASY4 Configuration:

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011
Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn378; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

LOW CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 38.9 V/m; Probe Modulation Factor = 0.930; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 34.5 V/m; Power Drift = -0.048 dB;

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

Grid 1
33.8 M4

Grid 2
26.9 M4

Grid 3
30.1 M4

Grid 4
24.4 M4

Grid 5
38.9 M4

Grid 6
41.4 M4

Grid 7
25.9 M4

Grid 8
43.3 M4

Grid 9
44.5 M4

Vim
— 44.h

— 38.7

329

27.2

21.4

15.6

.

S
3

o

E-Field WCDMA 1700
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: all up; Communication System: 3G/WCDMA
1900; Frequency: 1907.5 MHz; Communication System Channel Number: 9538; Duty Cycle: 1:1;

Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3 * DASY4 Configuration:

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 37.9 V/m; Probe Modulation Factor = 0.920; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 35.6 V/m; Power Drift =-0.058 dB;

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

Probe: ER3DV6R - SN2248; ConvF(1, 1, 1); Calibrated: 4/15/2011
Sensor-Surface: (Fix Surface)

Electronics: DAE3 Sn378; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Grid 1
37.6 M4

Grid 2
44.6 M4

Grid 3
44.5 M4

Grid 4
24.7 M4

Grid 5
37.9 M4

Grid 6
39.8 M4

Grid 7
17.4 M4

Grid 8
33.5M4

Grid 9
36.6 M4

Vim
— 44.56

— 37.4

30.2

23.0

15.8

8.62

E-Field WCDMA 1900

FCC ID: IHDP56MB4

Date/Time: 3/5/2012 10:00:13 AM
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: 5; Communication System: GSM 850; Frequency:
848.8 MHz; Communication System Channel Number: 251; Duty Cycle: 1:8.3; Medium: Air; Medium

parameters used: 6 =0 mho/m, ¢, = 1;p =0 kg/m3 ; DASY4 Configuration:

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 0.255 A/m; Probe Modulation Factor = 2.40; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.083 A/m; Power Drift = -0.008 dB;

Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn702; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,

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

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

Grid 1
0.319 M4

Grid 2
0.255 M4

Grid 3
0.172 M4

Grid 4
0.305 M4

Grid 5
0.236 M4

Grid 6
0.154 M4

Grid 7
0.328 M4

Grid 8
0.243 M4

Grid 9
0.151 M4

Alm
— 0.328

— 0.277

0.227

0.176

0.126

0.075

H-Field GSM 850

FCC ID: IHDP56MB4

Date/Time: 3/5/2012 4:01:54 PM




Page 1 of 1

Serial: LDNB2D0324; Procedure Notes: Pwr Step: 0; Communication System: GSM 1900; Frequency:
1909.8 MHz; Communication System Channel Number: 810; Duty Cycle: 1:8.3; Medium: Air;

Medium parameters used: 6 =0 mho/m, ¢, = 1; p =0 kg/m3 ; DASY4 Configuration:

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 0.225 A/m; Probe Modulation Factor = 2.57; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.080 A/m; Power Drift = 0.072 dB;

Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn702; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,

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

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

Grid 1
0.300 M2

Grid 2
0.264 M2

Grid 3
0.199 M3

Grid 4
0.232 M3

Grid 5
0.225 M3

Grid 6
0.183 M3

Grid 7
0.195 M3

Grid 8
0.195 M3

Grid 9
0.160 M3

Afm
— 0.300

— 0.259

0.219

0.178

0.137

0.096

H-Field GSM 1900

FCC ID: IHDP56MB4

Date/Time: 3/5/2012 3:31:31 PM
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: all up; Communication System: 3G-WCDMA 850;
Frequency: 846.6 MHz; Communication System Channel Number: 4233; Duty Cycle: 1:1; Medium:

Air; Medium parameters used: 6 =0 mho/m, ¢, =1, p =0 kg/m3 * DASY4 Configuration:

e Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 0.096 A/m; Probe Modulation Factor = 0.900; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.083 A/m; Power Drift = 0.021 dB;

Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn702; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,

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

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

Peak H-field in A/m

Grid 1
0.117 M4

Grid 2
0.094 M4

Grid 3
0.064 M4

Grid 4
0.115 M4

Grid 5
0.089 M4

Grid 6
0.057 M4

Grid 7
0.127 M4

Grid 8
0.096 M4

Grid 9
0.059 M4

Alm
— 0127

— 0.108

0.088

0.069

0.049

0.030

H-Field WCDMA 850

FCC ID: IHDP56MB4

Date/Time: 3/5/2012 2:02:39 PM
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: all up; Communication System: 3G/WCDMA
1700; Frequency: 1712.4 MHz; Communication System Channel Number: 1312; Duty Cycle: 1:1;

Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3 * DASY4 Configuration:

Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm, dy=5mm;
Maximum value of peak Total field = 0.111 A/m; Probe Modulation Factor = 0.900; Device Reference
Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.130 A/m; Power Drift =-0.079 dB; Hearing Aid

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

Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn702; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,

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

Date/Time: 3/5/2012 11:14:28 AM

Grid 1
0.094 M4

Grid 2
0.111 M4

Grid 3
0.107 M4

Grid 4
0.100 M4

Grid 5
0.109 M4

Grid 6
0.105 M4

Grid 7
0.128 M4

Grid 8
0.116 M4

Grid 9
0.086 M4

Alm
— 0.128

— 0.113

0.098

0.083

0.068

0.053

H-Field WCDMA 1700

FCC ID: IHDP56MB4
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Serial: LDNB2D0324; Procedure Notes: Pwr Step: all up; Communication System: 3G/WCDMA
1900; Frequency: 1907.5 MHz; Communication System Channel Number: 9538; Duty Cycle: 1:1;

Medium: Air; Medium parameters used: 6 = 0 mho/m, &, = 1; p=0 kg/m3 * DASY4 Configuration:

HIGH CH, Hearing Aid Compatibility Test (101x101x1): Measurement grid: dx=5mm,
dy=5mm; Maximum value of peak Total field = 0.108 A/m; Probe Modulation Factor = 0.910; Device
Reference Point: 0.000, 0.000, -6.30 mm; Reference Value = 0.113 A/m; Power Drift = -0.133 dB;

Probe: H3DV6 - SN6074; ; Calibrated: 4/11/2011
Sensor-Surface: (Fix Surface)
Electronics: DAE4 Sn702; Calibrated: 4/14/2011
Phantom: R-6, HAC Test Arch (rev.2); Type: SD HAC P01 BA; Serial: 1071,

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

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

Grid 1
0.142 M4

Grid 2
0.126 M4

Grid 3
0.100 M4

Grid 4
0.110 M4

Grid 5
0.108 M4

Grid 6
0.092 M4

Grid 7
0.095 M4

Grid 8
0.095 M4

Grid 9
0.081 M4

Afm
— 0.142

— 0.123

0.10%

0.086

0.068

0.049

H-Field WCDMA 1900

FCC ID: IHDP56MB4

Date/Time: 3/5/2012 1:35:44 PM




APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

Appendix 4

Measurement Uncertainty Budget
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APPLICANT: MOTOROLA MOBILITY, INC.

A4.1 Motorola Uncertainty Budget for RF HAC Testing

TABLE A4.1: Motorola Uncertainty Budget

FCC ID: IHDP56MB4

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

24933-1

Exhibit 6B - 1




APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

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 . Standzu:d

AVE DEV Size (n) 26 (ci) Unce;tamt

Efield | 44% | 17% | 82 | 7.8% 1 4.5%
Hfield | 3.8% | 12% | 8 | 61% | 078 | 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.

24933-1 Exhibit 6B - 1



APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4
Appendix 5

Pictures of Test Setup

See Exhibit 7B
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

Appendix 6

Probe Calibration Certificates
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurlch, Switzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Callbration Service

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

Object

Calibration procedure(s)

Calibralion daie:

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

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

Calibration Equipment used (M&TE critical for calibration}

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B (GB41293874 31-Mar-11 {No, 217-01372) Apr-12

Power sensor E4412A MY41495277 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 {(No. 217-01372) Apr-12

Reference 3 dB Attenuator SN: 85054 (3c) 29-Mar-11 (No. 217-01369) Apr-12

Reference 20 dB Altenuator SN: 85086 (20b) 28-Mar-11 (No. 217-01367) Apr-12

Reference 30 dB Altenuator SN: 55129 (30b) 28-Mar-11 (No. 247-01370) Apr-12

Reference Probe ER3DVG SN: 2328 4-Cct-10 (No. ER3-2328_0ct10) Oct-11

DAE4 SN: 789 16-Fab-11 {No. DAE4-789_Feb11) Feb-12

Secondary Standards 1D Check Date {in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-10) In house check: Oct-11

Name Function _ Signature

Calibrated by:

Approved by:

Issued: April 18, 2011

This calibration certificate shall not be reproduced except in full without written approvatl of the laboratory.

Certificate No: ER3-2248 Apri1 Page 1 of 10



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognition of callbration certificates

Glossary:

NORMx,y,z sensifivity in free space

DCP diode compression point

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

ABC modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 =0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:
a) IEEE Std 1308-2005, " IEEE Standard for calibration of electromagnetic field sensors and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
o  NORMx,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for Z sensor {f <900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

s NORM(fix,y,z = NORMx,y,z * frequency response (see Frequency Response Chart).

s DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency hor media.

o Axy.z; Bxy,z Cxy,z, VRXy,z. A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific moduiation signal. The parameters do not depend on frequency nor media, YR is the
maximum calibraticn range expressed in RMS voltage across the diode.

s Spherical isotropy (3D deviation from Isofropy): in a locally homogeneous field realized using an open
waveguide setup.

»  Sensor Offsel: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

»  Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: ER3-2248_Apri1 Page 2 of 10



ER3DVER — 8N:2248 April 15, 2011

Probe ER3DVO6R

SN:2248

Manufactured:  January 1, 2000
Calibrated: April 15, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY?2 system!)

Certificate No: ER3-2248 Apri1 Page 3 of 10



ER3DVBR-- SN:2248 April 15, 2011

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc {k=2)
Norm {pV/(V/im)*) 2.04 2.04 2.11 +101 %
DCP (mV)® 99.5 97.6 99.6

Modulation Calibration Parameters

uib Communication System Name PAR A B Cc VR Unc
dB dB dB mv {k=2)
10000 Cw 000 | X 0.00 0.00 1.00 100.56 2.5 %
Y 0.00 0.00 1.00 95.9
Z 0.00 0.00 1.00 89.2

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

® Numerical linearization paramster: uncertainty not required.
E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No; ER3-2248_Apr11 Page 4 of 10



ER3DVER- SN:2248 April 15, 2011

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

Frequency response (normalized)

(]
TEM {0°) R22(0°) TEM (90°) R2Z (80°)

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)

Certificate No: ER3-2248_Apr11 Page 5 of 10



ER3DVEBR- SN:2248
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ER3DVGR- SN:2248 April 15, 2011

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ER3DV6R- SN:2248

Dynamic Range f(E-field)
(TEM cell , f = 900 MHz)
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Le] e ]
X compensated X not compensated Y compensated
e ¢
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m
E‘ B e
5 O it
TR
100 101 102 103
. E [Vim] _
@ ¢ 6]
X compensated X not compensated Y campensated
%] & | L}
Y not compensated Z compensatex Z not compensatad

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

April 15, 2011
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ER3DVER~ SN:2248

April 15, 2011

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

Deviation

-0 -08 -06 -04 -02

00 02 04 08

08 10

Uncertainty of Spherical Isotropy Assessment: T 2.6% (k=2)

Cerlificate No: ER3-2248_Apri1
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ER3DV6R~ 8N:2248

April 15, 2011

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

Other Probe Parameters

Sensor Arrangement Rectangular
Connector Angle (°} 216
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter & mm
Probe Tip to Sensor X Calibration Point 2.5mm
Probe Tip to Sensor Y Calibration Point 2.5mm
Probe Tip to Sensor Z Calibration Point 2.5 mm

Certificate No: ER3-2248_Apri1

Page 10 of 10




Calibration Laboratory of

‘\\“\"'"i”{,r;

7,

A Schwelzerischer Kalibrierdienst
. a~ )
Schmid & Partner § \\;/,éﬁ Service sulsse d'étalonnage
Engineering AG BNy Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland J”Wﬁ\\;\\\ Swiss Calibration Service
MUTHT

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

Calibration date:

Calibration Equipment used (M&TE critical for calibration})

This calibration certificate documents tha traceability to national standards, which realize the physical units of measurements {(Sl).
The measurements and the unceriainties with confidence prohability are given an the following pages and are part of the certificate.

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

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E4419B GB41283874 31-Mar-11 (No. 217-01372} Apr-12

Power sensar E4412A MY41495277 31-Mar-11 (No. 217-01372) Apr-12

Power sensor E4412A MY41498087 31-Mar-11 (No. 217-01372) Apr-12

Reference 3 dB Attenuator SN: 55054 {3¢) 28-Mar-11 {No. 217-01369) Apr-12

Reference 20 dB Aftenuator SN: 85086 (20b) 29-Mar-11 {No. 217-01367) Apr-12

Reference 30 dB Aftenuator SN: 85129 (30b) 298-Mar-11 {No. 217-01370) Apr-12

Reference Probe H3DVG SN: 6182 4-Qct-10 (No. H3-6182_0ct10) Qot-11

DAE4 SN: 789 16-Feh-11 (No. DAE4-789_Feb11) Feb-12

Secondary Standards D Check Date {in house) Scheduled Chack

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Oct-09) In house check: Gct-11
Network Analyzer HP 8753E US373905685 18-Qct-01 (in house check Oct-10) In house check: Oct-11

Calibrated by:

Approved by:

Name

Function

Issued: April 18, 2011

This calibration certificate shall not be reproduced except in full without writlen approval of the laboratory.

Certificate No: H3-6074_Apr11
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Calibration Laboratory of
Schmid & Partner

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

¥

<§?

%!gvf,
&

Engineering AG T T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland %, f{/-?‘\w\\‘ Swiss Calibration Service
T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signaforles to the EA
Multilatera! Agreement for the recognition of calfbration certificates

Glossary:

NORMx,y,z sansifivity in free space

DCP diode compression point

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

ABC modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 8 § rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0 is normal to probe axis

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

Calibration is Performed According to the Foliowing Standards:
a} |EEE Std 1309-2005, “ IEEE Standard for calibration of electromagnetic field sensers and probes, excluding
antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:
«  NORMx,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 8 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide}.

o X,Y.Z(l_aOata2= X,Y,Z_aOalaZ* frequency_response (see Frequency Response Chart).

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

s Axy,Z: Bxy,z; Cxy,z, VRxy.z: A, B, C are numerical linearization paramelers 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.

s Spherical isofropy (3D deviation from isofropy): in a locally homageneous field realized using an open
waveguide setup.

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

»  Connector Angle: The angle is assessed using the information gained by determining the X_a0afa2 (no
uncertainty required).

Certificate No: H3-6074_Apri1 Page 2 of 10



H3DV6 - SN:6074 April 11, 2011

Probe H3DVO6

SN:6074

Manufactured: October 2, 2000
Calibrated: April 11, 2011

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)

Certificate No: H3-6074_Apr11 Page 3 of 10



H3DVE— SN:6074

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

Basic Calibration Parameters

April 11, 2011

Sensor X SensorY Sensor Z Unc (k=2)
Norm (A/m / V(mV)) a0 2.72E-003 2.74E-003 3.25E-003 +51%
Norm (A/m / V(mV)) al -6.60E-005 -1.78E-004 -3.72E-004 +51%
Norm {(A/m / vV{m\)) a2 2.82E-005 -3.23E-005 1.76E-005 *51%
DCP (mV)" 91.1 927 93.6
Modulation Calibration Parameters
uiD Communication System Name PAR A B C VR Unc™
dB dB dB mV (k=2)
10000 CW 0.00 | X | 0.00 0.00 1.00 83.9 2.5 %
Y | 0.0 0.00 1.00 100.8
Z 0.00 0.00 1.00 93.4

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

probability of approximately 95%.

& Numerical linearization parameter: uncertainty not required.

€ Uncertalnty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.

Certificate No: H3-6074_Apr11

Page 4 of 10




H3DV6- SN:6074 April 11, 2011

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

Frequency response {normalized)

f [MHz]
[¢] (@]
R22(0°) TEM (90°) R22 (90°)

Uncertainty of Frequency Response of H-field: % 6.3% (k=2)

Certificate No: H3-6074_Apr11 Page 5 of 10



H3DVé— SN:6074
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H3DVeé- SN:6074 Aprit 11, 2011

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: H3-6074_Apr11 Page 7 of 10



H3DV6— SN:6074 April 11, 2011

Dynamic Range f(H-field)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment; * 0.6% (k=2)
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April 11, 2011

H3DV6- SN:8074

Deviation from Isotropy in Air

900 MHz

Error (§, 9), f
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H3DV6- SN:6074

April 11, 2011

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

Other Probe Parameters

Sensor Arrangement Rectangular
Connector Angle (°) -167
Mechanical Surface Detecticn Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 20 mm
Tip Diameter 8 mm
Probe Tip to Sensor X Calibration Point 3 mm
Probe Tip to Sensor Y Calibration Point 3 mm
Probe Tip to Sensor Z Calibration Point 3 mm

Certificate No: H3-6074_Apr11
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4
Appendix 7

Dipole Characterization Certificates
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

Schweizerischer Kalibrierdiensi
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

ciient  Motorola MDb Certificate No: CDB35V3-1042_May10
|CAL|BHAT|¢N CERTIFICATE I
Object CD835V3 - SN: 1042
Calibration procedura(s) QA CAL-20.v5

Calibration procedure for dipoles in air

Calibration date: May 12, 2010

This calibration cerificate documents the traceability fo national standards, which realize the physical units of measurements (51).
Al calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Cafibration Equipment used (M&TE critical for calibration)

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

Primary Standards 0 i Cal Date (Certificaie No.) Scheduled Calibration

Power mater EPM-4424 GBRITAR0T04 06-Oct-09 (Mo, 217-01086) Oci-10

Power sensor HP 84814 Usarzozras 06-0ct-02 (Mo, 217-01086) Oci-10

Probe ER3DVE SN: 2335 30-Dec-09 (No. ER3-2336_Dec08) Dec-10

Probe H3ADVE SN: B0ES 30-Dec-09 (No, H3-6065_Dec0a) Dec-10

DAE4 SN: 781 Z2-Jan-10 (No. DAE4-TE1_Jani0) Jan-11

Secondary Standards [[*X] Check Dale (in house) Scheduled Check

Power mater Agilent 44198 SN: GB42420191 09-0ct-09 (in house check Oct-08) In heuse check: Oct-10

Power sensor HP 8482H SN: 3318A08450 09-0ct-02 (in house check Oct-08) In house check: Oct-10

Power sensor HP 84824 SN: US37205597 09-0ct-09 (in house check Oct-09) In house check: Oct-10

Metwork Analyzer HP B753E LUS37300585 18-0ct-01 {in house check Oct-08) In house check: Oct-10

RF generator E44338 MY 41000675 03-Nov-04 {in house check Oct-08) In house check: Oci-11
Mame Function Signatura

Calibrated by Claudio Leubler Laboratory Technician

Appraved by Fin Bomholt Technical Director

7 Mol —

Issued: May 20, 2010

Certificate No: CD835V3-1042_May10

Page 1of 12




Calibration Laboratnry of -‘*j"::l;h":a,, e Sohwezorischer Kahbrlerdiens)

Schmid & Parngr :'ﬁ ‘Ei’ ?E_ C Service suisse dElalonnage
Enginearing AG = ,&-I-L__Ig]-ﬂ:i' SErnzie svzzero d tacdbara
Zeughausstrasse 43, 004 Zurich, Switzerland ":.-:J?T-F:C‘\\ " S swiss Calibration Service
KOmmat :
Acoredited by the Swiss Accroditation Service (SAS) atereditation No.: SCS 108

The Swiss Accradilalion Service is ane ol ihe signatories 1o the EA
pulnirateral Agreement for INe recogmingn af sahbration cordificates

References

1] AMNG-UES.19-2008
American Matianal Standard for Methods at Measurement of Compatiility betwaen Wiraless
Communicalions Devices and Hearing Aids.

(2] AMGI-CEZ.19.2007
American National Slandard for Mathads of Measuremam of Compatibilily betweern Wircless
Commupications Devices and Haanng Aids.

Methods Applied and Interprelaticn of Parameters:

«  Coorghnate Syster: y-axis is inthe dircction of the dipole arms. 2-axis s from the Dasis of the anlznna
(mownted on Ihe table) towards its foed peind between the two dipole arms, x-axis 15 normal 1o the other
axes. Incoincidence with the standards [1, 2], the measurement planes fprabe sensor center) are
selected 1o be at & distance of 10 mm abowe the top edge of the dipele arms.

»  Mogsuroment Congitions: Further details are available fraom the hardoapies at the end of the cedilicate,
Allfigures stated in the certilicate are valid at the requency indicated. The forward pawer 1o the dipole
connector is sel with & valibraled power meter ponnected and morstared with an awsdliary power meter
connected 1o a directional soupler. White 1ha dipole under test is connected, the lonward power is
adusied Lo the same 1gvel.

+  Amtenna Posdioring: The dipole i mounted on g HAC Testi Arch pharmorm using the matehing dipole
positiorner with 1he arms horizontal and the leeding cable corming from the floot, The measurements
are parformed in a shiglded raam with abscrbers araund the setup to reduce the reflections.

It is warified bafore the mounting of the dipele undar the Test Arch phantam, (hat s anms are periacty
in 2 bhe. s installed an the HAC dipole positiones with its arms parallel below the digleciric reference
wirg andg able e moaeo elashcally in wénisal direstion without changing ts relative positian to the 1op
center of the Tesl Argh phantom, The vertical distance o the probe is adjusted after dipole mounting
with a DASYE Surlace Check job, Befare the measurement, the distance betwean phardom surface and
probe i is verilied. The proper measurement distance is selected by choosing the matching section of
the HAZ Test Arch phartar with the proper device seferense point upper sudace of the dipaled and the
matching gad reference pomnt (g of the probe) congidering the probe senscr offset, The verlical
distance o the probe is essentiad 1or the accuracy,

o Feed Pond Imipedance and Redurn Logs: These paramadtars are measured using a HP 8753E Vector
Metwork Analyzer. The impedance is specified at the ShA cornectar of the dipele. The indluence of
reflectians was eliminating by applying the averaging funation while moving the dipale i the air, at least
7 0o away from any abstacles.

+  F- figld disirifudion: E field is measured in the x-y-plane with an isotropic ER3D-ield prabe with 100 mbir
formard power to the antenng fesd point. In aceordance with [1, 2], the sean area is 20mm wide, its
lergth exceeds the dipele arm length (18O or 20mre), The sensar center £ 10 mim fin 2] above the tap
af the dipole arms, Twa 30 maxima are available near the end ol the digole arms. Assumng the dipale
arms are pefecily in ene ling, the average of these tueo maxima (in subgrd 2 and subgrid ) 15
determined 1a compeneate for any non-parallelily to the measurement plang as well as the sensor
displagement. The E-field valus stated as calibralion value represents the maximum of the interpolated
J0-E-field, 10mm above the dipole surace.

v FHefigld gistribution. H-field is maasured with an isotiopic H-field probe with 100mW forward poweer o lhe
sntenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent 1o the E-tield
goan. The maximum of the held is avmlable at the center (gobgrid &) above the feed point. The H-liedd
walue statled as calibration value reprasents the maximown of the interpclated H-fie!d, 19mm atove ke
dipele surlace at the feed paint.

Certilicale o COB3EVI-1042 May10 Page 2ol 12




1 Measurement Conditions

DASY gystem configuralian, 8 1ar s nol given on naae 1.

nput power drift

2 Maximum Field values

= .05 o

DASY Version DASYS W52 B162
BASY PP Varsion SEMTADLD X W14.0 355
Phantom HAC Test Arch SDHAC POY BA, #1070
Distance Dipole Top - Proke 10 mem
Cantar
Scan resolutian dx. dy =5 mm area = 20 x 180 mm
Freguency 835 MHz + 1 MHz
Forward power at dipole 200 dBM = 100V

jconnector -

H-field 10 mm above dipole surface

condifion

Maximum rmeasgerraed

100 W farward power

interpoiated maximum
0454 Afm

Uncertainty for H-lield measurament: 8.2% (k=2)

E-field 10 mm above dipoie surface condilion Interpalated maximum
Meaximure measured above high end- ‘|DD;';'-.' Eo.mrarnﬁ pcrweT 1T _1?_2_3_";'_Fm o
Maxir‘r;u_rf*:_mcaswed above low and 100 mwmmard .puwer 1684 2 Wim i
;fweraged maximum above arm 100 et forward power 169.0 VWm

Lincertanty for E-field measurement: 12 8% [k=2}

3 Appendix

3.1 Anienna Parameters

| Impedance i

H{ 447 —j1¥.5) Ohm
oo 4387 +]1.1 ) Ohmy
 .i54.1-j13.9) Ohm

| Frequency Return Loss
800 MHz 155 dB

' 835 MHz 35 0 di
(90CMHz T _|i7.248

| 950 MHz L 1185dB

[ 960 Mtz iGzdB

3.2 Antenina Design and Handling

o A28 +[8.3 ) Ohm _
oo iAB2 T3 00m

The calibratian gipale has a symmetnic geomeatry wilth a built-in two stub matciang network, which leads o the

anhancied Bandwidih.

The dipole s buill of standard semirigid coaxial eable. The imernal matching ling is epen ended. The antanna is

therelore open for DO signals.

Da rot apply force o dipole arrms, &3 they are liable to bond. The soldered eonnections near the loedpent may
be damaged, Alter excessive mechanical stress or overheating, cheek the impedance characteristics (o ensune
that the inlernal ratching nelwork s nat alfected.

After long term use with 40 radiated power, only a slighl warming of the dipale near the teedpain can be

measured.

Cerlilicate Mo OSBRI 1042 a1
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

16 May 2018 16100152

CHi Si1 LOG 5 db/REF -15 dB 21-35,000 dE  S35.000 00O NHz
L]
= . /:—

Cor

N /

AL

|17

:Es

EHS 811 1 U F8

START 335,008 088 HHz

2835.000 028 MHz

STOR 1 335000 208 HHz

CHL Markers

11-14,492 dB
£200.900 HHz

FE=17.220 4B
S98,. 000 HHz

4=-18.463 dB
950,000 HHz

S-15.473 dB
S50, 500 MHz

CH2Z Harkers
144,674 0

=1 7. 348 &
H80.800 MHz

13885 0

3
900.000 HHx

" 83814 8

950.808 HHz

18492 8

966,800 HHz

Cerlificate No: CDB35V3-1042_May10
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3.3.2 DASY4 H-field Result

Test Laboratory: SPEAG Lab2

HAC RF_H_CD835 1042 100512 CL
DUT: HAC-Dipole 835 MHz; Type: CD835V3; Serial: 1042
Communication System: CW: Communication System Band: CDE33 (835.0 MHz): Frequency: 835 MHe;

Communication System PAR: 0 dB

Medium parameters used: ¢ = 0 mho/m, 5= 1; p= 1 kg/m’

Phaniom section; RF Section

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

DASY S Configuration:

Sensor-Surface: (Fix Surface)

L I T

Probe: H3DWV6O - SNG0OS; ; Calibrated: 30,12.2009

Electromics: DAE4 Sn781; Calibrated: 22.01.2000
Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14,0 Build 59

Dare/ Time: 12052000 1 1:50:42

Dipole H-Field measurement @ 835MH2/H Scan - measurement distance lvom the probe sensor center to CDE3S
Dipole = limm/Hearing Aid Compatibility Test (41x361x1):

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

Maximum value of peak Total feld = 0,464 Afm

Probe Modulation Factor = |
Device Reference Point: 0, 0, -6.3 mm

Reflerence Value = 0,492 Afm; Power Drift = 0.020 dB
Hearing Ald Near-Field Category: M4 (AWF 0 dB)

A0F

ALy

e

Peak H-field in Afm

Girid 1 Giried 2 Grid 3
0.372 0.404 0.392
M4 M4 M4
Grid 4 Grid 5 Grid 6
0.429 46 0.449
M4 W M4
Girid 7 Ciried 8 Ciridd 9
0.391 0.418 0.398
M4 M4 M4

0 dB = 0L464Am

Certificate No: CDB35V3-1042_May10
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3.3.3 DASY4 E-field Result

D/ Time: 12052000 10:51:15

Test Laboratory: SPEAG Lab2

HAC RF_E_CD835_1042 100512 CL

DUT: HAC-Dipole 835 MHz; Type: CDB35V3; Serial: 1042

Communication Sysiem: CW; Communication System Band: CDE35 (835.0 MHz); Frequency: 835 MHe;
Communication System PAR: 0 dB

Medium parameters used: o = 0 mho/m, & = 1; p= 1000 kg/m”

Phamom section: RF Section

Measurement Standard: DASY'S (IEEE/NEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: ER3DV6 - SN2336; ConvE(1, 1, 1); Calibrated: 30.12. 2000
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 22.01.2010

Phamom: HAC Test Arch with AMCC; Type: SD HAC P01 BA; Serial: 1070
Measurement SW: DASYS, V3.2 Build 162; SEMCAD X Version 14,0 Build 59

@ & & @ @

Dipole E-Field measurement @ 83SMHAE Scan - measurement distance from the probe sensor center to CDE3IS
Dipole = 10mm/Hearing Aid Compatibility Test (41x361x1):
Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 172.8 VWm

Probe Modulation Factor = |

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 1072 Vime Power Drift = -0,0036 dB

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

Peak E-field in V/im

Grid | Grid 2 Grid 3
163.0 172.8 172.1
M4 M4 M4
Girid 4 Grid § | Grid 6
86.3 920.4 89.2
M4 M4 M4
Grid 7 Girid 8 Grid 9
160.4 165.2 157.5
M4 M4 M4

Al

11

0 dB = 172.8V/m

Certificale No: CDB35V3-1042_May10
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4, Additional Measureinents
4.1 Measurgment Conditions

DASY system confiquration, as far a3 nof given on page 1.

DASY Version DASYE V5.2 B1g2

DASY PP Yersion SEMTALD * W14 g BEY

Phantam HAC Test Arch S0 HAC P BA, #1070
Distance Dipole Top - Prabe 10 mm

CE“tEr e - P .

Scan resclution dx, dy = & mm arca = 20 x 180 mm
Freguency 813 MHz + 1 hidz

Forward power al dipole A0.0 dBW = 100

conhector e I
Input power drift « 005 dB

4.1.1 Maximum Field values

H-tield 1G mm above dipole surface conditicn interpolatad maxinum

haximom mneasured 1DD myW forwand powsar 463 A'm

Uncerainty for H-field measurement: B.2% (k—2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximurm measured above high end- 100 MW forwarnd powes T#7.1Wm
faximom measured above low gnd 100 WY Toreadd power 17031 Wim
Averaged maximnum above arm 100G W Torwand power 173.6 Vim

tncartainty for E-field measuremeant: 12.6% (k=2]

Conificate No: CDA3MNVE- 1042 WMay10 Fage 7ol 12



4.1.2 DASYA4 H-field result
Date/Time: 12.05.2010 12:33:46

Test Laboratory: SPEAG Lab2

HAC RF_H_CD835_1042_100512_CL

DUT: HAC-Dipole 835 MHz; Type: CDEISVI; Serial: 1042

Communication System:; CW; Communication System Band; CDE35 (813.0 MHz); Frequency: 813 MHz:
Communication System PAR: 0 dB

Medium parameters used: o = 0 mho/m, &= 1; p= | kg/m’

Phantom section: RF Section

Measurement Standard; DASY S (IEEE/EC/ANSI C63,19-2007)

DASY S Conliguration:

Probe: HADV6 - SNG063; ; Calibrated: 30.12.2009

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 22.01.2010

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO BA; Serial: 1070
Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

& & & @ @

¥ipole H-Field measuremeni @ 835MH2H Scan - measurement distance lrom the probe sensor center (o CDB35
(813MHz) Dipole = 10mnvHearing Aid Compatibility Test (41x361x1):

Measurement grid: dx=3mm, dy=5mm

Maximum value of peak Total field = 0.463 Afm

Probe Modulation Factor = |

Device Reference Paint: 0, 0, -6.3 mm

Reference Value = 0.493 Afm; Power Drift = -0.026 dB

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

Peak H-field in Afm

Grid | Grid 2 Grid 3
0.361 0.393 0.3584
M4 M4 M4
Grid 4 Grid 5 Grid 6

0428 0463 [0.449
M4 Md M4

Gnd 7 Cirid 8 Grid 9
0.389 0.413 0.394
M4 M4 M4

v

-84

na

23

0dB = 0.463Am

Certificate No: CDB35V3-1042_May10 Page 8 of 12



4.1.3 DASY4 E-field result

Date/Time: 12.05.2010 14:34:51

Test Laboratory: SPEAG Lab2

HAC RF_E_CD835_1042_100512_CL

DUT: HAC-Dipole 835 MHz; Type: CDEISV3I; Serial: 1042

Communication System; CW; Communication System Band: CDE35 (813.0 MHz); Frequency: 13 MHz;
Communication System PAR: 0 dB

Medium parameters used: o = 0 mho/m, & = 1; p= 1000 kg/m’

Phantom section: BF Section

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

DASY S Confliguration:

Probe: ER3IDVG - 5N2336; ConvF(1, 1, 1) Calibrated: 30.12.2009
Sensar-Surface: (Fix Surface)

Electronics: DAE4 SnTE1; Calibrated: 22.01.2010

Phantom: HAC Test Arch with AMCC; Type: SD HAC PO BA; Serial: 1070
Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Dipole E-Field measurement @ 835MH#E Scan - measurement distance from the probe sensor center to CDE35
(#13MHz) Dipole = 10mm/Hearing Ald Compatibility Test (41x361x1):

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

Maximum value of peak Total field = 177.1 Vim

Probe Modulation Factor = |

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 114.4 Vim: Power Drifl = 0.048 dB

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

Peak E-ficld in Vim

Grid | Grid 2 Grid 3
161.2 170.1 168.9
M4 M4 M4
Grid 4 Grid 5 Grid 6
88.9 92.8 91.2
M4 ﬁﬂ_lil : M4
Grid 7 Grid 8 Grid 9
171.8 177.1 167.8
M4 M4 M4

1'

5.4

185

SE R

0dB = 177.1V/m

Certificate No: CD835V3-1042_May10
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4.2, ieaszuremend Conditions

DASY systern cordiguration, as far as nol given on page 1.

DASY Version DASYS " vszBier

DASY PP Version SEMCAD X Y140 BS9
Phantom HAC Test Arch S0 HAC PO BA, 41070
Distance Dipole Top - Probhe 10 mm

Ceanter

Scan resoluflon dx, dy = & mm gres = 20 x 180 mm
Fraguency 808 MHE = 1 MH:e

Farward power at dipole B
connector 20,0 dbm = 100myyY

Input power drift < D405 dB

4.2.1 Mazximum Field values
H-tield 10 mm above dipole surface condition int;r-ﬁm.latednmaximum

Maximum measured OO mWy foresard power 0.543 A'm
Uncartainty for H-field measurement; 8.2% (k=7

E-field 10 mm above dlpulEEUffﬁ.GE cendition ] Interpalaied maximum
_"f'_‘??‘_‘T_“_F” measuret}.a-t.:cr;.r;:.—:-.ﬁ:“g.r:;nd- 100 mW loraard power | 170,53 Wim
Waximum measured above low end | 100 mw torward power 159.3 vim

-"J:veraged n_we-{a-:imum aborre arm 1¢]I:11_n_1".“|."_f0r1.~.férd power 1648 Vim

Lincenainty igr E-field measuremant; 12.5% (k=2)

Cerilicale Mo COBEIVI-1642 May10 Fage td of 12




4.2.2 DASY4 H-field result
Date/Time: 12.05.2010 13:03:39

Test Laboratory: SPEAG Lab2

HAC RF_H_CD835_1042_100512_CL

DUT: HAC-Dipole 835 MHz; Type: CDB35V3; Serial: 1042

Communication System: CW,; Communication System Band: CDE35 (898.0 MHz); Frequency: 898 MHz;
Communication System PAR: 0 dB

Medium parameters used: o = 0 mho/m, g, = 1; p= 1 kg/m’

Phantom section: RF Section

Measurement Standard: DASYS (IEEENEC/ANST CA3.19-2007)

DASY S Configuration:

Probe: H3DVG - SNGDGS; 5 Calibrated: 30,12,2009

Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 22.01.2010

Phantom: HAC Test Arch with AMCC; Type: 8D HAC P01 BA; Serial: 1070
Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Yersion 14.0 Build 59

Dipole H-Field measurement @ 835MHz/H Scan - measurement distance from the probe sensor center to CD835
(898MHz) Dipole = 10mm/Hearing Aid Compatibility Test (41x361x1):

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

Maximum value of peak Total field = 0,443 Afm

Probe Modulation Factor = |

Device Reference Point: O, 0, -6.3 mm

Reference Value = 0.459 Afm: Power Drift = -0.014 dB

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

Peak H-field in Afm

Girid | Ciricl 2 Cirid 3
0362  [0.394  [0.385
M4 M4 M4
Grid 4 Grid 5 Grid 6
0.416  |0.443  |0.422
M4 M4 M4
Girid 7 Ciriel B Cirid 9
0.398  |0.422  |0.398
M4 M4 M4

1A

ar4

(B = 0.443A0m

Certificate No: CDB35V3-1042_May10
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4.2.3 DASY4 E-field result

Date/Time: 12.05.2010 14:07:28

Test Laboratory: SPEAG Lab2

HAC RF_E_CD835_1042_100512_CL

DUT: HAC-Dipole 835 MHz; Type: CDE35V3; Serial: 1042

Communication System: CW; Communication System Band: CDE35 (898.0 MHz); Frequency: 898 MHz;
Communication System PAR: 0 dB

Medium parameters used: o = 0 mhofm, & = 1; p = 1000 kg/m’

Phamom section: RF Section

Measurement Standard: DASY 'S (IEEEANEC/ANS] C63.19-2007)

DASYS Configuration:

Probe: ERIDVE - SN2336; ConvF( 1, 1, 13; Calibraed: 30.12.2000
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 22.01.2010

Phamom: HAC Test Arch with AMCC: Type: SD HAC PO BA; Serial: 1070
Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Dipole E-Field measurement @ 83SMH#/E Sean - measurement distance from the probe sensor cenler to CD835
(898MHz) Dipole = 10mm/Hearing Aid Compatibility Test (41x361x1):

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

Maximum value of peak Total field = 170.3 Vim

Probe Modulation Factor = |

Device Reference Point: 0, 0, -6.3 mm

Reference Value = 98.9 Vim: Power Drift = 0.000818 dB

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

Peak E-field in Vim

Girid 1 Girid 2 Grid 3
150.2 159.3 158.5
M4 M4 M4
Girid 4 Grid 5 Grid 6
74.1 77.4 76
M4 Md M4
Grid 7 Grid 8 Grid 9
165.7 170.3 161.1
M4 M4 M4

- -~

458

1S

0dB = 170.3Vim

Cearlificate No: CD835V3-1042_May10
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Calibration Laboratory of S, g Schweizerischer Kallbrierdienst

Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland NN S swiss Calibration Service

II:'"lllﬂuulh';‘"

Accradited by the Swiss Accreditation Sorvice (SAS) Accreditation No.: SCS 108

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

cient  Motorola MDb Certificate No: CD1880V3-1059_May10

|CALIBRATION CERTIFICATE

Object CD1880V3 - SN: 1059

QA CAL-20.v5
Calibration procedure for dipoles in air

Calibration procadura(s)

Calibration date: May 17, 2010

This calibration certificate documents the iraceability to national standards, which roalize the physical units of measuramants (SI).
All calibrations have been conducted in the closed laboralory facility: emvironment temperature (22 = 3)°C and humidity < 70%,

Calibration Equipment used (M&TE critical for calibration)

Frimary Standards ID# Cal Date (Certificate No.) Scmmrodl::armnm

Powar mater EPM-4424 GB3T480704 05-0ct-09 (No. 217-01086) Cct-10

Powar sensor HP 84814 US3r2927a83 06-0ct-00 (Ma. 217-01086) Oet-10

Proba ER3DVE Sh: 2336 30-Dec-09 (No. ER3-2336_Dec9) Déc-10

Proba HIDVE SN: BDE5 30-Dec-09 (MNo. H3-8065_Dec03) Dec-10

DAEA SM: 781 22-Jan-10 (Mo, DAE4-781_Jan10) Jan-11

Samndary Standands I & Check Date (in housa) Scheduled Chack

Power meler Agilent 441868 SN: GB42420191 08-0ct-09 (in house check Oct-08) In house check: Oct-10

Power sensor HP 8482H Sh; 3318A09450 08-Oct-09 (in house check Oct-09) In house check: Oct-10

Power sensor HP 84824 SH: US3T205597 09-0ct-08 (in house check Oct-04) In house chock: Oct-10

Metwork Analyzer HP BYS53E US37a00565 18-0ct-01 {in house check Oct-09) In house check: Oct-10

AF generator E44338 MY 41000675 03-Mov-04 {in house check Oct-09) In house chock: Oct-11
Mame Function riatu

Calibrated by: Claudio Leubler Laboratory Techniclan m

Approved by: Fin Bomhokt
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References

(1]

ANSICE319-2007
Amziican Matonal Standard for Methods of Measurement of Compatibilty betwaen Wireless
Commurnieations Devices and Hearing Aids

Meihods Applited and Interpretation of Parameters:

(Coardinale Sysiem: y-axs g in he directien of the dipo'e aans. Z-axis is trom the kasis of the amenna
(maunted on the table] towards i1s feed point belwaen the lwn dipale arms. x-axis is normal 1o the other
axes. In coinmdence with the standards {1], the measurement planes (probe sensor canlark are
selpeted to be al a distance of 10 mm above the top edge of the dipale arms,

Measuremeant Conditions: Further details are available from the kardcopies @ the ond of the cortilicale.
All fiqures stated in (ke certificate are valid at the frequency indicated, The lorward power t¢ the dipole
connccior is 521 with a calibraled power rneter connected and momitored with an awxiliay powser mater
connecied o a directianal coupler. Whila the dipole cnder 1eet is cannscted, 1ha farward power is
adjusted to lhe same level,

Artanngz Posihoring: The dipele s mounted en s HAC Tesl Arch phantam using the matching digcls
posiHoner with the arms harizondal and the feeding cable coming fror the fleor. The measurements
ara parfarmed it a shielded roam with abscrbers arcund the sctup 1o reduce the reflechicons.

N g verdied befene the mounting of the dipole under the Test Arch phantorn, {hal its arms arg perfectly
ina hne s installed on the HAC dipole positioner with its arms patadlel below the dielectric reference
wire and anle 0 move elpstically in vertical dircetion witout changing its relative position to the 1ap
certer of the Test Arch phantom, The verhical distance 10 the probe is adjusted after dipole mounhing
willy a DASYS Sudace Thack job. Before the measurement, 1he distance hetween phaniom sudace and
probo Up s varified. The proper measurement distance is gsefected by choosing 1he marching sectian of
th: HAD Test Arch phantem with the proper device reference point jupper surface of the dipele) and tha
rnatching grid reference point {tip ot the probe) considenng the probe sensor ofiset. The vertical
distbance W the prabe is essential for the accuracy.

Food Ppint fmpedance snd Returr Less: These parameters are measured osing a HP 8753E Vector
MNetwark Analyzer. The impadance is specified at the SMA connecicr of 1he dipale. The influence of
reflechions was eliminating by applying ihe averaging function while meving the dipale in the air, al least
F0cm gedy from any obstacies,

E- fizted chistribition E figld i3 measurad in the x-y-plane with an isctropic ERZ0-field probe with 10K) md
Farward power tir the antenra feed point. o accordancs with [1], the scan area is 20mm wide, its length
exceeds the dipole arm lenglh (580 or 90mm). The sensor center i 10 mm {m £} abowve the top of the
dipole arms. Two 30 maxima are available ngar the end of the dipole arms. Assurming the dipole arma
are perfactly in cne line, the average of these wa maxima {in subgrid 2 and subgrid &) is determined Lo
compensate for any nen-parallelily 1o the measurement glane 25 well as the sensoe digplacement, The
E-tield value sialed as calibration walug represents the maximum of the interpolated 30-E-field, 149me
abowve the dipole surface,

H-fietd cistribution: H-field is measured with an isctropic H-field probc salh 1009W forsard power to e
anterma feed paint, in the ®-y-plane. The scan area and sensor distance s equivalent o the E-hield
scan, The mazimur of the field is awailzble at lhe center (subgrid 54 above the Teed point. The H-tield
value slated as calibration value represents the maximum of tha imorpelated H-lield, 10mm zbove the
dipale surtace al the feed pont,
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1. Measuremenl Conditions

DASY syslem configuration. as far as nol given cnpage 1,

Scan resolution

Distance Dipcle Top - Probe Centor

DASY Version DASYE WSE B2

DASY PP Version SEMEIAD % V14,0 B5A

Phantem HAC Test Arch SO HAC PO BA, #1070
Dist: 15 ram

chc: dy =5 mm

Frequency

ared = 20 ¥ P90 mm

1880 I'u'IHz~ 1 MI!Z

Forward power al dipole connectoer

20.0 dBm = 100mAf

Input power drift

2. Maximum Field values

= 005 dE

H-field 10 mm above dipole surfage

G'Cll'ld t[Oﬂ

Interpolated maxinum

Maximum measura

100 e rcurward powar

0475 Am

Lneerlainty for H-figld measurement: 8,

% {k=2)

E-field 10 mm above dipole surface condttmn Imterpolated maximum
Maximurn measured above high end 100 mw mrward o 142 2 Vim
Mammum mcaswect above low end 100 mW farward power 13? & Wm
.ﬂ.verﬁg{-d maximurm abowe arm 100 mWW forward power 132.9 Vim
Ungertainty for E-dield measuremant: 12.8% (k=2)
3. Appendix
3.1 Antenna Paramelers
Freguency Return Loss | Impedance !
1?1C|MHz_______ 20.7dB ___j¢95+192J0hm ]
1880 MHz [220dB . | { 504+ j8.00) Qhm i
18400 MHz 2258 {EETTJ?EJDhm |
1850 MiHz i :31 rt g _ _ | { £2.6-j0.0310hm o
2000 Mgz e 19798 isng+jaz)onm ;

3.2 Antenna Design and Handling

The calibration dipods has a symmetac geametiy with a built-r two slul matching network, which leads to the

enhanced bandwegth.

The dipole 15 built of standasd semingid coaxial cable. The interral matching line is open ended. The antenna is

therelore cpen tor DT signals,

Do net apply force o dipole arms, as they are hable to bend. The saldered connections near the feedpaint may
be damaged After excessive mechanica! stress or overheating. check the mpedance characleristics 10 ensure
that the imgrnal matching network is 0ot affected.

Afler long lerm use with 40W radiated powsi, onky a sligh! warming of the dipale near the feedpaint can be

measurgd,

Cerilicate Moo SOHBEOWI-1059 May10
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

18 May 2018 17:53:19

§11  LOS S dB/REF -18 d8 21-22.017 dB 1 820,000 000 HHz
L ] |
""-'-u.ﬁ_“_\_ /-"" CHi Harkers
/ 1!“?2%?'3'5 dB
cor 1,71008 GHz
H‘x ) / Fr-22.478 dB
S f, ’:‘ 1.58000 BHz
8 4:-31.447 dB
iN| [ 1,95000 GHz
e
16 \Jy ‘\J‘t 5i-19,722 dB
2.08000 GHz
CH2 S11 1 U F8 2504086 7.9797 6 674.77 pH 1 B80.800 80 MHz
Del CH2 Markers
11 49,543
Cor 89,1659 4
1.71000 6Hz
3%l s
1.90008 GHz
4
fvg 358350
1.55808 6Hz
=H
35982 2
2,00800 GHz

CENTER 1 880,080 008 MHz SPAH 1 980000 288 MHz
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Lab2

HAC_RF_CD1880_H_1059_100512_CL
DUT: HAC Dipole 1880 MHe; Type: CDISS0V3; Serial: 1059
Communication System: CW; Communication System Band: CD 1880 ( 1880.0 MHz); Frequency: 1880 MHz;

Communication System PAR: 0JdB

Medium parameters used: o = 0 mho/m, &, = 1; p= 1 kg/m’

Phamom section: RF Section

Measurement Standard: DASYS (IEEEAECIANSI C63. 19-2007)

DASYS Configuration:

Sensor-Surface: (Fix Surface)

Probe: H3DWV6 - SNGOGS; ; Calibrated: 30.12.2009

Electronics: DAE4 Sn781; Calibrated: 22.01.2010
Phantom: HAC Test Arch with AMCC: Type: SD HAC PO BA; Serial: 1070
Measurement SW: DASY S, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

DatefTime: 17.05.20010 10:53:37

Dipole H-Field measurement @ 1880MH2/H Scan - measuremeni distance lrom the probe sensor center to CDISS0
Dipole = llmm/Hearing Aid Compatibility Test (41x181x1):

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

Maximum value of peak Total field = 0,475 A/m

Probe Modulation Factor = |
Device Reference Point: O, 0, -6.3 mm

Reference Value = 0,502 Afm; Power Drift = 0.00205 dB

Hearing Aid Near-Field Category: M2 (AWF 0 di)

A

-&Ir

Ard

182

Peak H-field in Afm

Grid 1 Grid 2 Grid 3
0.414 0.433 0.409
M2 M2 M2
Grid 4 rid 5 | Grid 6
0.455 0.475 0.448
R £ ] 43
Grid 7 Grid 8 Grid 9
0.416 0.436 0.408
M2 M2 M2

0dB =0475A/m

Certificate Mo: CD1880V3-1059_May10
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3.3.3 DASY4 E-Field Result

Test Laboratory: SPEAG Lab2

HAC_RF_CD1880_E_1059 100512 CL
DUT: HAC Dipole 1880 MHz; Type: CDISS0V3; Serial: 1059
Communication System: CW, Communieation System Band: CDIRZ0 (18800 MHz); Frequency: 1880 MHz;

Communication System PAR: 0 dB

Medium parameters used: o = 0 mho/m, & = 1; p = 1000 kg/m"

Phantom section: RF Section

Measurement Standard: DASYS (IEEEMEC/ANST Co3, 19-2007)

DASYS Confliguration:
¢  Probe: ERIDVG - SN2336; ConvF(1, 1, 1} Calibrated: 30.12.2009
o Scnsor-Surface: (Fix Surface)
s Electronics: DAE4 Sn781; Calibrated: 22.01.2010
s Phantom: HAC Test Arch with AMCC; Type: SD HAC PO BA; Serial: 1070
o Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14,0 Build 59

DateSTime: 12.05.2010 15:47:21

Dipole E-Field measurement @ 1880MH®/E Scan - measurement distance from the probe sensor center to CD18S0
Dipole = 10mm/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: ds=5mm, dy=3mm

Maximum value of peak Total field = 142.2 Vim

Probe Modulation Factor = |
Device Reference Point: 0, 0, -6.3 mm

Reference Value = 160,77 V/m; Power Drifi = -0.013 dB
Hearing Afd Near-Field Category: M2 (AWF 0 dB)

Peak E-Tield in Vim

Ginid 1 Gind 2 Ciriel 3
130.6 137.6 136.2
M2 M2 M2
Grid 4 Grid 5 Grid 6
90.4 94.1 91,7
M3 M3 M3
Grid 7 Grid § Grid 9
135.7 142.2 138.7
M2 M2 M2

0dB = 142.2¥/m

Certificate No: CD1880V3-1059_May10
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4. Additional Measuramenis
4.1 Measurement Conditions

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

DASY Varsion 2ASYS W32 B162
DASY PF Version SERGAD X © wiaoBss |
Phantom - N HAG TestAreh | SO HAC PO1 BA, #1070
Distancf Cipele Top - Prope C;ﬁter I ._"-H} M
Scan resolution de,dy=5mm arca = 20 ¥ 90 mm
;'requenc:y 1730 MHz =1 r'..-'IHzm_ 1 T
Forward power at dipolé connector | 200 dBm = 100mw o
Input power dritt I R f:'[}E'eErdB

411 Maximum Field values

1 H-field 10 mm above déﬁole suﬂace o condiion inlerpetated maximum
hMaximur measured ST 100 MW {orwarrd power 0,494 Afm

Unceriainty for H-igld measirament: 8.2% (K-2) -

-.-_l.‘:._.-fiald 10 mim abeve dipole sarface S o -_";:lndition Interpolated maximum
Méximum |nea.s-ﬁre;:i.é.ﬁ;v; biggh end 100 mW forward poewor 1582 Wim S
Maximun: -;11;&-5;5?1;35:51}3::1;& lwe end 100 W forward pu;:-ﬁrf;r 146.8 Vim o
Averaged makimun above arm 100 mW forward power | 1528 Vim N

Uncerainty for E-ield measurement: 12.8% (k=2}

Cerlificzate Mo COASROVI-105% My 10 Page 7 of 9



4.1.2 DASY4 H-field result

Daie/Time: 12.05.2010 18:09:48

Test Laboratory: SPEAG Lab2

HAC _RF_CD1880_H_1059 100512 CL
DUT: HAC Dipole 1850 MHz; Type: CDISS0V3; Serial: 1059
Communication System: CW; Communication System Band: CDER0 {1730,0 MHz); Frequency: 1730 MHz;
Communication System PAR: 0 dB
Medium parameters used: o = 0 mho/m, &= 1; p= | kg/m’
Phantom section: RF Section
Measurement Standard: DASY S (IEEE/EC/ANS] C63.19-2007)
DASYS Configuration;
»  Probe: HADVG - SN60GS; ; Calibrated: 30.12.2009
Sensor-Surface: (Fix Surface)
Electronics: DAE4 SnT81; Calibrated: 22.01.2010
Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
Measurement SW: DASYS, ¥5.2 Build 162; SEMCAD X Version 14.0 Build 59

Dipole H-Field measurement @ 1880MHz/H Scan - measurement distance lrom the probe sensor center to CDIESD
Dipole = 10mm @ 1730 MHz/Hearing Aid Compatibility Test (41x181x1):

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

Maximum value of peak Total field = 0.494 Afm

Probe Modulation Factor = |

Device Reference Point: 0, 0, -6.3 mm

Reference Value = (1.522 Afm; Power Drifi = 0,057 dB

Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-Tield in Afm

Girid | Girid 2 Grid 3
0.387 0.413 0.401
M2 M2 M2
Grid 4 Grid 5 Grid 6
0.461 0.494 0.476
M2 M2 M2
Girid 7 Cirid 8 Gnd 9
0.422 0.452 0.432
M2 M2 M2

n L

SL

1LY

1hE

0dB = 0.494A/m

Certificate MNo: CD1880V3-1059_May10
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4.1.3 DASY4 E-field result
Dt Time: 12.05.2000 17:30:26

Test Laboratory: SPEAG Lab2

HAC_RF _CD1880_E 1059 100512 CL

DUT: HAC Dipole 1880 MHz; Type: CD18R0V3: Serial: 1059

Communication System: CW; Commumication System Band: CD 1880 (1730.0 MHz); Frequency: 1730 MHz;
Communication System PAR: 0 dB

Medium parameters used: ¢ = 0 mho/m, & = 13 p= 1000 kg/m’

Phamom section: RF Section

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

DASYS Configuration:

Probe: ERIDVG - SN2336; ConvE(], 1, 1) Calibrated: 30.12.2004
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn781; Calibrated: 22.01.2010

Phantom: HAC Test Arch with AMCC; Type: 5D HAC PO1 BA; Serial: 1070
Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Dipole E-Field measurement @ I880MH2E Scan - measurement distance from the probe sensor center to CD1SS0

Dipole = 10mm @ 1730 MHe/Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=3mm, dy=5mm

Maximum value of peak Total field = 158.9 Vim

Probe Modulation Factor= |
Device Reference Point: (0, 0, -6.3 mm

Reference Value = 179.3 Vim; Power Drift = -0,015 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

“Ar

gL

A

Peak E-field in Vim

Grid | Grid 2 Grid 3
137.9 146.8 145.8
M2 M2 M2
Girid 4 Grid 5 Grid 6
98.1 103.0 100.8
SR
Grid 7 Grid 8 Grid 9
150.5 158.9 154.5
M2 M2 M2

(1 dB = 158.9¥/m
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APPLICANT: MOTOROLA MOBILITY, INC. FCC ID: IHDP56MB4

END OF REPORT
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