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1. INTRODUCTION |

On July 10, 2003, the Federal Communications Commission (FCC) adopted new rules requiring wireless
manufacturers and service providers to provide digital wireless phones that are compatible with hearing
aids. The FCC has modified the exemption for wireless phones under the Hearing Aid Compatibility Act of
1998 (HAC Act) in WT Docket 01-309 RM-8658" to extend the benefits of wireless telecommunications to
individuals with hearing disabilities. These benefits encompass business, social and emergency
communications, which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that fraction, almost
80% use hearing aids. Approximately 500 million people worldwide suffer from hearing loss.

Compatibility Tests Involved:

The standard calls for wireless communications devices to be measured for:

RF Electric-field emissions

= T-coil mode, magnetic-signal strength in the audio band

= T-coil mode, magnetic-signal frequency response through the audio band
= T-coil mode, magnetic-signal and noise articulation index

The hearing aid must be measured for:
=  RF immunity in microphone mode
= RF immunity in T-coil mode

In the following tests and results, this report includes the evaluation for a wireless communications
device.

Figure 1-1 Hearing Aid in-vitu

' FCC Rule & Order, WT Docket 01-309 RM-8658
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2. DUT DESCRIPTION

@ LG

FCC ID: ZNFM255

Manufacturer: LG Electronics MobileComm U.S.A. Inc.
1000 Sylvan Avenue
Englewood Cliffs, NJ 07632
United States

Model: LG-M255
Additional Model(s): LGM255, M255
Serial Number: 06922
Antenna Configurations: Internal Antenna
HAC Test Configurations: GSM 850, 128, 190, 251, BT Off, WLAN Off, LTE Off
GSM 1900, 512, 661, 810, BT Off, WLAN Off, LTE Off
DUT Type: Portable Handset
Table 2-1: ZNFM255 HAC Air Interfaces
Air-Interface Band Type Transport | HAC Tested Simultaneous Voice over DigitaI.Transport Additional GS.M Power
(MHz) But Not Tested OTT Capability Reduction
850
VO Yes Yes: WIFI or BT N/A No
GSM 1900
GPRS/EDGE DT No Yes: WIFI or BT Yes No
850
1700 VD No' Yes: WIFl or BT N/A N/A
UMTS
1900
HSPA DT No Yes: WIFI or BT Yes N/A
700 (B12)
850 (B5)
LTE (FDD) vD? No' 2 Yes: WIFl or BT Yes N/A
1700 (B4)
1900 (B2)
WIFI 2450 VD No'2 Yes: GSM, UMTS, or LTE Yes N/A
BT 2450 DT No Yes: GSM, UMTS, or LTE N/A N/A
Type Transport Notes:
VO = Voice Only 1. Evaluated for MIF and low-power exemption.
DT = Digital Data - Not intended for CMRS Service 2. No associated T-coil measurement has been made in accordance with the guidance issued by OET in KDB
VD = CMRS and Data Transport publication 285076 D02 T-Coil testing for CMRS IP.
3. The 3GPP VoLTE CMRS service is defined by GSMA in PRD IR.92 for IP Voice Service and Digital Transport.
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3. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

. RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

Category

Telephone RF Parameters

E-field emissions

Near field Category Cw
dB(V/m)
| f < 960 MHz |
| M1 | 50 to 55 |
| M2 I 45 t0 50 |
| M3 | 40 to 45 |
o w |
| f> 960 MHz |
| M1 | 40 to 45 |
| M2 | 35 to 40 |
| M3 I 30 to 35 |
ow |
Table 3-1

WD near-field categories as defined in ANSI C63.19-2011

. Approved by:
FCC ID: ZNFM255 Z\ BETEST HAC (RF EMISSIONS) TEST REPORT @ LG ppr v
Quality Manager
Filename: Test Dates: DUT Type:
Page 5 of 66
1M1703010080-08.ZNF 02/27/2017 - 03/10/2017 Portable Handset
© 2017 PCTEST Engineering Laboratory, Inc. REV 3.1.M
02/13/2017

© 2017 PCTEST Engineering Laboratory, Inc. All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an
enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact INFO@PCTESTLAB.COM.



4. SYSTEM SPECIFICATIONS ‘

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy £6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz) ‘
Directivity + 0.2 dB in air (rotation around probe axis) ——
+ 0.4 dB in air (rotation normal to probe axis) i Figure 4-1
Dynamic Range 2 V/m to > 1000 V/m E-f|eIdP|:r:)ebe(;space

(M3 or better device readings fall well below diode
compression point)
Linearity: +0.2dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

Probe Tip Description

HAC field measurements take place in the close near field with high gradients. Increasing the measuring
distance from the source will generally decrease the measured field values (in case of the validation
dipole approx. 10% per mm).

The electric field probes have an irregular internal geometry because it is physically not possible to have
the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

ER3D ET3D/ES3D/EX3D
II; .t/ “}i;g Y
\

\

N4

(seen from back) (seen from front)

The antistatic shielding inside the probe is connected to the probe connector case.
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Instrumentation Chain
Equation 1
Conversion of Connector Voltage u; to E-Field E;

= Wl CEYCOLR)
Norm; «ConvF

whareby

Er electric field in Vim

Ui voltage of channel | at the connactor in uV
Narrm: sensitivity of channel i in u\/(W/m)*

CanvF: enhancement factor in liquid (ConvF=1 for Air)
DCF: diode compression point in pV

CF: signal crest factor (peak power/average power)

Conditions of Calibration
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Please note:
* alower input impedance of the amplifier will result in different sensitivity factors Norm; and DCP
* larger bias currents will cause higher offset

Probe Response to Frequency

The E-field sensors have inherently a very flat frequency response. They are calibrated with a number of
frequencies resulting in a common calibration factor, with the frequency behavior documented in the

calibration certificate (See also below).
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)
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Uncertainty of Frequency Responss of E-field: £ 6.3% (k=2)

Figure 4-2 E-Field Probe Frequency Response
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SPEAG Robotic System

E-field measurements are performed using the DASY5 automated dosimetric assessment system.
The DASY5 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland and
consists of high precision robotics system (Staubli), robot controller, Intel CORE i7 computer, near-
field probe, probe alignment sensor, and the HAC phantom. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum
electromagnetic field (EMF).

Figure 4-3
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the computer with operating
system and RF Measurement Software DASY5 v52.8 (with HAC Extension), A/D interface card,
monitor, mouse, and keyboard. The Staubli Robot is connected to the cell controller to allow software
manipulation of the robot. A data acquisition electronic (DAE) circuit that performs the signal
amplification, signal multiplexing, AD-conversion, offset measurements, mechanical surface
detection, collision detection, etc. is connected to the Electro-optical coupler (EOC). The EOC
performs the conversion from the optical into digital electric signal of the DAE and transfers data to
the PC plug-in card.
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System Electronics

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel
and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic
unit. Transmission to the PC-card is accomplished through an optical downlink for data and status
information and an optical uplink for commands and clock lines. The mechanical probe mounting
device includes two different sensor systems for frontal and sidewise probe contacts. They are also
used for mechanical surface detection and probe collision detection. The robot uses its own controller
with a built in VME-bus computer.

Ramate  anlol Bz

robot
controller
(CETMEByps)

Figure 4-4
SPEAG Robotic System Diagram

DASYS5 Instrumentation Chain

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input
signal, the diode type and the DC-transmission factor from the diode to the evaluation electronics.
If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate
for peak power. The formula for each channel can be given as:

with V]
I
cf

depy

V,=U,+U2. of
b odepy

= compensated signal of channel 1
= mput signal of channel 1

= crest factor of exciting field

= diode compression point

“
]

I
=

: 2)

z)

\
arameter)

DASY parameter)
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From the compensated mput signals the primary field data for each channel can be evaluated:

. / Vi
E — fieldprobes : E; =4/ -
. ’ ‘U' Norm; - ConuvF
with 1 = compensated signal of chanmnel i (i==x v 8
Norm; = sensor sensitivity of channel i (1=xw 3
qu‘»-",-‘“("‘-.-";’Injﬂ for E-field Probes

C'onvF = sensitivity enhancement in solution
E; electric field strength of channel 1 m V/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

(o | 02, 2
Eiot = 1# E; + Eg + E;

The primary field data are used to calculate the derived field units.

The measurement/integration time per point, as specified by the system manufacturer is >500ms.

The signal response time is evaluated as the time required by the system to reach 90% of the
expected final value after an on/off switch of the power source with an integration time of 500ms
and a probe response time of <5 ms. In the current implementation, DASY5 waits longer than
100ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-case of 2.6%.
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5. TEST PROCEDURE

. RF EMISSIONS

Test Instructions

!

» Confirm proper operation of
probes and instrumentation

» Position WD

» Configure WD TX operation

Per 5.5.1.2 (a-c)

]

» Initialize field probe

o,

» Scan Area

Per 5.5.1.2 (d-f)

. 4

i

Identify exclusion area.

» Rescan or reanalyze open area
to determine maximum
» Indirect method: Add the MIF

to the maximum steady state
rms field strength and record
RF Audio Interference Level,
in dB(V/m)

Per 5.5.1.2 (g-h) & 5.5.1.3

|

» Identify and record the
category

Per 5.5.1.2 (i-j)

Figure 5-1 RF Emissions Flow Chart
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Test Setup

SemxScm

H
H
H
H
b

Test

Dist

Reference R

Plane

\Cenm Line h{e:mr{
Plane
. o Figure 5-3
Figure 5-2 HAC Phantom

E-Field Emissions Test Setup Diagram (See Test

Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

The following illustrate a typical RF emissions test scan over a wireless communications device:

1. Proper operation of the field probe, probe measurement system, other instrumentation, and the
positioning system was confirmed.

2. WD is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

3. The WD operation for maximum rated RF output power was configured and confirmed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to be fully charged before each test.

4. The center sub-grid was centered over the center of the acoustic output (also audio band
magnetic output, if applicable). The WD audio output was positioned tangent (as physically
possible) to the measurement plane.

5. A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the HAC Phantom.

6. The measurement system measured the field strength at the reference location.

7. Measurements at 2mm or 5mm increments in the 5 x 5 cm region were performed at a distance
15 mm from the center point of the probe measurement element to the WD. A 360° rotation about
the azimuth axis at the maximum interpolated position was measured. For the worst-case
condition, the peak reading from this rotation was used in re-evaluating the HAC category.

8. The system performed a drift evaluation by measuring the field at the reference location. If the
power drift deviated by more than 5%, the HAC test and drift measurements were repeated.
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6. SYSTEM CHECK

. System Check Parameters

The input signal was an un-modulated continuous wave. The following points were taken into
consideration in performing this check:

*  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss

*  The test fixture must meet the 2 wavelength separation criterion

*  The proper measurement of the 15 mm probe to dipole separation, which is measured from top
surface of the dipole to the calibration reference point of the sensor, defined by the probe
manufacturer is shown in the following diagram:

E-field probe
Housing

Manufactures
Probe Calibration
15 mm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 6-1
Separation Distance from Dipole to Field Probe

RF power was recorded using both an average reading meter and a peak reading meter. Readings of the
probe are provided by the measurement system.

To assure proper operation of the near-field measurement probe the input power to the dipole shall be
commensurate with the full rated output power of the wireless device [e.g. - for a cellular phone wireless
device the average peak antenna input power will be on the order of 100mW (20dBm) RMS] after
adjustment for any mismatch.

Il. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 was placed in the position normally occupied
by the WD.

The length of the dipole was scanned, and the average peak value was recorded.
Measurement of CW

Using the near-field measurement system, scan the antenna over the radiating dipole and record the
greatest field reading observed. Due to the nature of E-fields about free-space dipoles, the two E-field
peaks measured over the dipole are averaged to compensate for non-parallelity of the setup (see
manufacturer method on dipole calibration certificates, page 2). Field strength measurements shall be
made only when the probe is stationary.
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RF power was recorded using both an average and a peak power reading meter.

O ot

Sgd ~ Directiond Coupler / Sgd Directiond Coupler
Generdor Anplifier — Geonardor Anplifier I——

Mt Pova et
Figure 6-2 Figure 6-3

Setup for Desired Output Power to Dipole Setup to Dipole

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW)
at a specified frequency. The reference power from the coupled port of the directional coupler is
recorded. Next, the output cable is connected to the reference dipole, as shown in Figure 6-3.

The input signal level was adjusted until the reference power from the coupled port of the directional
coupler was the same as previously recorded, to compensate for the impedance mismatch between the
output cable and the reference dipole. To assure proper operation of the near-field measurement probe
the input power to the reference dipole was verified to the full rated output power of the wireless device.
The dipole was secured in a holder in a manner to meet the 20 dB reflection. The near-field measurement
probe was positioned over the dipole. The antenna was scanned over the appropriate sized area to cover
the dipole from end to end. SPEAG uses 2D interpolation algorithms between the measured points.
Please see below two dimensional plots showing that the interpolated values interpolate smoothly
between 5mm steps for a free-space RF dipole:

1 {eyfiy Interpolated H {13,700
B D Voo Mg T, K2 28 (Sl a ey e oy 2

E g
Figure 6-4 Figure 6-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
A Inserpglcd H (<)
b [P
Figure 6-6 Figure 6-7

2-D Raw Data from scan along transverse axis 2-D Interpolated points from scan along transverse axis
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lll. System Check Results

Validation Results

Frequenc Input E-field Target o
Date (I?IIHz) y Dipole S/IN| Power | Result Field Devi;tion
(dBm) (V/m) (V/m)
2/27/2017 835 1082 20.0 113.1 106.8 5.9%
3/6/2017 1880 1064 20.0 94.9 89.6 5.9%
Electric Field
Prohe
JL 15 mmto top edge of
dipole element
Dipale
RF

Signal Generator

e FF Amiplifier —| Dual Directional Coupler

RF

Power Meter

Figure 6-8

System Check Setup
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7. MODULATION INTERFERENCE FACTOR ‘

. Measuring Modulation Interference Factors

For any specific fixed and repeatable modulated signal, a modulation interference factor (MIF, expressed
in dB) may be determined that relates its interference potential to its steady-state RMS signal level or
average power level. This factor is a function only of the audio-frequency amplitude modulation
characteristics of the signal and is the same for field-strength and conducted power measurements. The
MIF is valid only for a specific repeatable audio-frequency amplitude modulation characteristic; any
change in modulation characteristic requires determination and application of a new MIF.

The MIF may be determined using a radiated RF field or a conducted RF signal:

a. Using RF illumination or conducted coupling, apply the specific modulated signal in question
to the measurement system at a level within its confirmed operating dynamic range.

b. Measure the steady-state RMS level at the output of the fast probe or sensor.

Measure the steady-state average level at the weighting output.

Without changing the square-law detector or weighting system, and using RF illumination or

conducted coupling, substitute for the specific modulated signal a 1 kHz, 80% amplitude

modulated carrier at the same frequency and adjust its strength until the level at the

weighting output equals the step ¢) measurement.

e. Without changing the carrier level from step d), remove the 1 kHz modulation and again
measure the steady-state RMS level indicated at the output of the fast probe or sensor.

f.  The MIF for the specific modulation characteristic is provided by the ratio of the step e)
measurement to the step b) measurement, expressed in dB (20 x log[(step e)/(step b)]).

oo

The following procedure was used to measure the MIF using the SPEAG Audio Interference Analyzer
(AIA), Type No: SE UMS 170 CB, Serial No.: 1010:

1. The device was placed into a simulated call using a base station simulator or set to transmit
using test software for a given mode.

2. The device was then set to continuously transmit at maximum power.

3. Using a coupler if needed, the device output signal was connected to the RF In port of the
AIA, which was connected to a desktop computer. Alternatively, a radiated RF signal may be
used with the AIA’s built-in antenna.

4. The MIF measurement procedure in the DASY software was run, and the resulting MIF value
was recorded.

5. Steps 1-4 were repeated for all CMRS air interfaces, frequency bands, and modulations.

The modulation interference factors obtained were applied to readings taken of the actual wireless device
in order to obtain an accurate audio interference level reading using the formula:

Audio Interference Level [dB(V/m)] = 20 * log[Raw Field Value (V/m)] + MIF (dB)

Because the MIF value is output power independent, MIF values for a given mode should be constant
across all devices; however, per C63.19-2011 §D.7, MIF values should be measured for each device
being evaluated. The voice modes for this device have been investigated in this section of the report.
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Il. MIF Measurement Block Diagrams

MIF Qutput
—

Coupler Base Station
Simulator

Figure 7-1
MIF Measurement Setup
for licensed modes

Ill. Measured Modulation Interference Factors:

Table 7-1

GSM Modulation Interference Factors’

MIF Qutput

Figure 7-2
MIF Measurement Setup
for unlicensed modes

GSM850 GSM1900
128 190 251 512 661 810
GSM 3.56 3.56 3.56 3.56 3.56 3.56
Table 7-2
UMTS Modulation Interference Factors'

UMTS V UMTS IV UMTS 1I
4132 | 4183 | 4233 | 1312 | 1412 | 1513 | 9262 | 9400 | 9538
12§n:|(gps 2518 | 2488 | 2142 | 2580 | 2565 | 2501 | -26.12 | 2632 | -2552

UMTS

123":"5 1323 | -13.04 | 1220 | 1276 | -1262 | -12.83 | -1295 | -12.88 | -12.65

' Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

FCC ID: ZNFM255 PCTI.T

HAC (RF EMISSIONS) TEST REPORT

Approved by:
@Lc | oo
Quality Manager

Filename: Test Dates: DUT Type:
1M1703010080-08.ZNF 02/27/2017 - 03/10/2017 Portable Handset

Page 17 of 66

© 2017 PCTEST Engineering Laboratory, Inc.

REV 3.1.M
02/13/2017

© 2017 PCTEST Engineering Laboratory, Inc. All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an
enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact INFO@PCTESTLAB.COM.



Table 7-3
LTE FDD Modulation Interference Factors'?

B';TH'Z F"m‘;lez']'cy Channel Ba;'“‘mz';’th Modulation | RBSize | RB Offset PS'BF]
12 707.5 23095 10 16QAM 1 0 9.96
5 836.5 20525 10 160AM 1 0 10.66
4 17325 20175 20 16QAM 1 0 976
2 1880.0 18900 20 160AM 1 0 110,04
4 17325 20175 20 QPSK 1 0 13.99
4 17325 20175 20 16QAM 1 50 10.23
4 17325 20175 20 160AM 1 99 110.29
4 17325 20175 20 160AM 50 0 16.34
4 17325 20175 20 160AM 100 0 A7.37
4 17325 20175 15 160AM 1 0 973
4 17325 20175 10 160AM 1 0 983
4 17325 20175 5 16QAM 1 0 963
4 17325 20175 3 16QAM 1 0 975
4 17325 20175 1.4 160AM 1 0 10,65
4 17125 19975 5 16QAM 1 0 9.85
4 1752.5 20375 5 16QAM 1 0 110.95

Table 7-4

802.11b (2.4GHz, SISO) Modulation Interference Factors'?
802.11b MIF Measurements [dB]
Mode Data Rate [Mbps]

1 2 5.5 11
802.11b -16.04 -15.58 -12.24 -12.03

Table 7-5
802.11g (2.4GHz, SISO) Modulation Interference Factors'?
802.11g MIF Measurements [dB]
Mode Data Rate [Mbps]
6 9 12 18 24 36 48 54
802.11g | -14.13 | -13.61 -13.11 1247 | 1177 | 1160 | -11.85 | -11.88

Table 7-6
802.11n (2.4GHz, SISO) Modulation Interference Factors'?
802.11n (2.4GHz) MIF Measurements [dB]
Mode Data Rate [Mbps]
6.5 13 19.5 26 39 52 58.5 65
802.11n -14.13 -13.01 -12.42 -12.22 -11.98 -12.29 -12.50 -12.60

' Note: Measured MIF values may be lower than sample MIF values provided in ANSI C63.19-2011 Annex D.7 Table
D.5 due to manufacturing variations for each device, however per Annex D.7, the sample MIF values of Table D.5 are
not intended to substitute for measurements of actual devices under test and their respective operating modes.

2 Note: WLAN MIF values were found to be independent of the transmit channel.

¥ Note: All LTE bands were found to have substantially similar MIF values given similar RB, BW, and modulation
configurations.
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8. RF CONDUCTED POWER MEASUREMENTS \
. Procedures Used to Establish RF Signal for HAC Testing

The handset was placed into a simulated call using a base station simulator in a shielded chamber.
Such test signals offer a consistent means for testing HAC and are recommended for evaluating HAC.
Measurements were taken with a fully charged battery. In order to verify that the device was tested and
maintained at full power, this was configured with the base station simulator.

Il. HAC Measurement Conditions

Output Power Verification

Maximum output power is verified on the High, Middle and Low channels for all applicable air interfaces.
See Table 8-1 for air interface specific settings of transmit power parameters.

Table 8-1
Power Control Parameters and Settings by Air Interface
Air Interface: Parameter Name: Parameter Set To:
GSM PCL GSM850: “5”; GSM1900: “0”
UMTS TPC “All 1’s”
LTE TPC “Max Power”
WLAN Mfr Configured Mfr Specified

lll. Setup Used to Measure RF Conducted Powers

Power measurements for licensed modes were performed using a base station simulator under digital
average power. Power measurements for unlicensed modes were performed using a power meter and
power Sensor.

DUT Ba:se Station Power
Simulator Sensor
Figure 8-1 Figure 8-2
Power Measurement Setup for licensed modes Power Measurement Setup for unlicensed modes

IV. GSM Conducted Powers

(043
Channel (1 Slot)
[dBm]
128 32.44
GSM 850 190 32.50
251 32.51
512 30.33
GSM 1900 661 30.45
810 30.49
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V. UMTS Conducted Powers

Cellular Band [dBm]

AWS Band [dBm]

PCS Band [dBm]

4132 4183 4233 1312 1412 1513 9262 9400 9538
12.2 kbps RMC | 24.61 24.70 24.58 24.67 24.57 24.65 24.66 24.57 24.62
12.2 kbps AMR | 24.60 24.56 24.70 24.62 24.60 24.67 24.69 24.62 24.69
VI. LTE Conducted Powers
a. LTE Band 12
Table 8-2
LTE Band 12 (707.5MHz) Conducted Powers — 10MHz Bandwidth
Mid Channel
Modulation | RBSize | RB Offset (705.350 :nst) MP';&',';"::;] = MPR [dB]
Conducted Power
[dBm]

1 0 25.19 0

1 25 25.20 0 0

1 49 25.05 0

QPsk 25 0 24.04 1

25 12 24.06 o 1

25 25 24.09 1

50 0 24.01 1

1 0 24.06 1

1 25 24.07 0-1 1

1 49 24.16 1

16QAM 25 0 23.04 2

25 12 23.02 02 2

25 25 23.15 2

50 0 23.05 2

Note: Since LTE Band 12 at 10MHz bandwidth does not support 3 non-overlapping channels, conducted
power measurements were made only on the middle channel.

LTE Band 12 (707.5MHz) Conducted Powers — 5MHz Bandwidth

Table 8-3

Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 23035 23095 23155 MPR Allowed per MPR [dB]
(701.5 MHz) (707.5 MHz) (713.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.92 25.07 25.15 0
1 12 25.13 25.01 25.05 0 0
1 24 25.13 25.02 24.91 0
QPSK 12 0 2411 23.90 23.97 1
12 24.04 24.19 23.93 1
12 13 23.99 24.01 24.01 01 1
25 24.00 2411 24.10 1
1 24.16 23.87 23.93 1
1 12 24.12 24.06 24.04 0-1 1
1 24 24.16 23.95 24.10 1
16QAM 12 0 23.18 23.18 23.07 2
12 22.89 23.14 23.00 2
12 13 23.00 22.99 23.06 02 2
25 23.11 22.94 22.91 2
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LTE Band 12 (707.5MHz) Conducted Powers — 3MHz Bandwidth

Table 8-4

Low Channel Mid Channel High Channel
) : 23025 23095 23165 MPR Allowed per
LEdEED || KO8 || 3G (700.5 MHz) (707.5 MHz) (714.5 MHz) 3GPP [dB]P ARG
Conducted Power [dBm]
1 0 24.87 24.96 25.14 0
1 7 25.03 25.00 25.02 0 0
1 14 25.00 25.06 25.00 0
QPSK 8 0 24.19 24.08 23.92 1
8 4 24.04 2412 24.18 ; 1
8 7 24.17 24.18 24.16 o- 1
15 0 24.18 24.01 24.08 1
1 0 24.10 23.91 24.01 1
1 7 23.87 2413 2415 0-1 1
1 14 23.88 2417 24.07 1
16QAM 8 0 23.19 23.09 23.05 2
8 4 22.96 22.93 22.88 02 2
8 7 2317 2313 22.89 2
15 0 23.02 22.88 23.07 2
Table 8-5
LTE Band 12 (707.5MHz) Conducted Powers — 1.4MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 23017 23095 23173 MPR Allowed per MPR [dB]
(699.7 MHz) (707.5 MHz) (715.3 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.88 25.07 25.19 0
1 2 24.92 25.13 24.89 0
1 5 24.93 24.96 25.00 0 0
QPSK 3 0 25.16 25.16 25.20 0
3 2 24.90 25.12 25.17 0
3 3 25.12 24.93 24.91 0
6 0 23.94 24.09 2411 0-1 1
1 0 24.06 23.91 24.18 1
1 2 24.04 23.89 24.02 1
1 5 23.94 23.96 24.05 01 1
16QAM 3 0 24.10 24.09 24.04 1
3 2 23.95 24.20 24.07 1
3 3 24.08 23.91 24.06 1
6 0 2320 2310 23.18 02 2
b. LTE Band 5
Table 8-6
LTE Band 5 (836.5MHz) Conducted Powers — 10MHz Bandwidth
Mid Channel
Modulation | RBSize | RB Offset (33:?: inst) Mpzé:,';"[':;] L MPR [dB]
Conducted Power
[dBm]
1 0 25.06 0
1 25 2510 0 0
1 49 25.03 0
QPSK 25 0 24.09 1
25 12 24.10 o 1
25 25 24.16 1
50 0 2414 1
1 0 24.20 1
1 25 24.09 0-1 1
1 49 24.01 1
16QAM 25 0 2316 2
25 12 23.12 2
0-2
25 25 23.03 2
50 0 23.03 2

Note: Since LTE Band 5 at 10MHz bandwidth does not support 3 non-overlapping channels, conducted
power measurements were made only on the middle channel.
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Table 8-7

LTE Band 5 (836.5MHz) Conducted Powers — 5MHz Bandwidth

Low Channel Mid Channel High Channel
: : 20425 20525 20625 MPR Allowed per
Mocuiatenl[EMREISIZ N aslofst (826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB] P MERIICE]
Conducted Power [dBm]
1 0 25.13 25.11 24.90 0
1 12 25.01 25.00 25.00 0 0
1 24 24.97 24.97 25.07 0
QPSK 12 0 2414 23.96 23.97 1
12 6 24.08 24 11 24.08 1
12 13 2411 24.03 23.99 01 1
25 0 24.04 24.08 23.91 1
1 0 2413 24.17 23.88 1
1 12 2412 24.02 23.92 0-1 1
1 24 23.99 23.91 24.06 1
16QAM 12 0 22.87 23.10 23.07 2
12 6 23.08 22.92 23.06 2
12 13 22.98 23.05 22.95 02 2
25 22.98 22.88 23.15 2
Table 8-8
LTE Band 5 (836.5MHz) Conducted Powers — 3MHz Bandwidth
Low Channel Mid Channel High Channel
: ; 20415 20525 20635 MPR Allowed per
LEEEED || [ROED || HEE (825.5 MHz) (836.5 MHz) (847.5 MHz) 3GPP [dB] P MERIKE]
Conducted Power [dBm]
1 0 24.97 25.12 24.95 0
1 7 25.08 25.12 24.92 0 0
1 14 25.07 25.10 2511 0
QPSK 8 0 2417 24.12 23.94 1
8 4 2417 2413 23.96 1
8 7 23.92 23.89 2418 01 1
15 0 23.95 24.14 24.10 1
1 0 23.89 23.91 2417 1
1 7 23.88 23.89 2418 0-1 1
1 14 24.05 24.19 24.08 1
16QAM 8 0 22.91 22.89 23.20 2
8 4 23.09 22.99 2312 2
8 7 23.20 23.02 22.97 02 2
15 0 22.91 22.93 22.92 2
Table 8-9
LTE Band 5 (836.5MHz) Conducted Powers — 1.4MHz Bandwidth
Low Channel Mid Channel High Channel
et e EET 20407 20525 20643 MPR Allowed per MPR [dB]
(824.7 MHz) (836.5 MHz) (848.3 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.96 24.93 24.95 0
1 2 25.00 25.02 24.94 0
1 5 25.12 24.97 25.18 0
QPSK 3 0 24.92 25.11 25.09 0 0
3 2 2517 25.09 25.19 0
3 3 24.98 25.10 24.95 0
6 0 23.98 24.14 24.04 0-1 1
1 0 24.08 24.03 24.11 1
1 2 23.88 24.00 24.01 1
1 5 2414 23.93 24.02 o 1
16QAM 3 0 2413 24.16 24.16 1
3 2 23.99 23.87 23.98 1
3 3 24.07 24.11 24.10 1
6 0 2318 23.05 22.90 0-2 2
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c. LTEBand 4

Table 8-10
LTE Band 4 (1732.5MHz) Conducted Powers — 20MHz Bandwidth
Mid Channel
20175
Modulation | RB Size RB Offset (1732.5 MHz) MP§ (:",';"E’:;] per MPR [dB]
Conducted Power
[dBm]
1 0 24.54 0
1 50 24.61 0 0
1 99 24.64 0
QPSK 50 0 23.55 1
50 25 23.64 o 1
50 50 23.70 1
100 0 23.69 1
1 0 23.65 1
1 50 23.58 01 1
1 99 2358 1
16QAM 50 0 22.55 2
50 25 22.69 2
50 50 2255 02 2
100 0 22.70 2

Note: Since LTE Band 4 at 20MHz bandwidth does not support 3 non-overlapping channels, conducted
power measurements were made only on the middle channel.

Table 8-11

LTE Band 4 (1732.5MHz) Conducted Powers — 15MHz Bandwidth

Low Channel Mid Channel High Channel
MPR Allowed per
LLZHEGE || BEEED A (17127?:2|\:Hz) (17322‘?;7I:Hz) (17427?:2;Hz) 3GPP [dB] " MERICB]
Conducted Power [dBm]

1 0 24.60 24.59 24.38 0

1 36 24.61 24.66 24 52 0 0

1 74 24.62 24.70 24.49 0

QPsK 36 0 23.54 23.50 23.58 1

36 18 23.60 23.41 23.54 oA 1

36 37 23.59 23.40 23.47 1

75 0 23.40 23.57 23.70 1

1 0 2353 23.68 23.63 1

1 36 23.62 23.54 23.41 0-1 1

1 74 23.55 23.43 23.68 1

16QAM 36 0 22.47 22.68 22.67 2

36 18 22.47 22.41 22.48 02 2

36 37 22.52 22.40 22.51 2

75 0 22.45 22.43 22.41 2

Table 8-12
LTE Band 4 (1732.5MHz) Conducted Powers — 10MHz Bandwidth
Low Channel Mid Channel High Channel
. . 2| 2017 2 MPR Allowed per
sl |- e REIOfS a7 5(?20|ng1) (1732(?5 I:Hz) (1750?353&) 3GPP [dB] ® LIAR| LY
Conducted Power [dBm]

1 0 2452 2452 24.62 0
1 25 24.45 24.47 24.38 0 0
1 49 24.37 24.43 24.37 0
QPSK 25 0 23.46 23.41 23.66 1
25 12 23.44 23.59 23.69 1
25 25 23.69 23,51 2367 0-1 1
50 0 23.48 23.60 23.50 1
1 0 23.64 23.67 2352 1
1 25 23.42 2357 2363 0-1 1
1 49 2352 23.40 23.37 1
16QAM 25 0 22.58 22.57 22.61 2
25 12 22.51 2252 2252 ) 2
25 25 22.68 2253 22.46 0- 2
50 0 22.41 22.70 22.61 2
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Table 8-13

LTE Band 4 (1732.5MHz) Conducted Powers — 5MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 19975 20175 20375 MPR Allowed per MPR [dB]
(1712.5 MHz) (1732.5 MHz) (1752.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.42 24.63 24.65 0
1 12 24.42 24.50 24.52 0 0
1 24 24.61 24.52 24.56 0
QPSK 12 0 23.64 23.41 23.47 1
12 6 23.58 23.61 23.49 o1 1
12 13 23.49 23.42 23.40 1
25 0 23.55 23.64 23.62 1
1 0 23.56 23.68 23.64 1
1 12 23.41 23.69 23.46 0-1 1
1 24 23.50 23.66 23.69 1
16QAM 12 0 22.51 22.53 22.60 2
12 6 22.53 22.40 22.38 02 2
12 13 22.55 22.38 22.59 2
25 0 22.69 22.42 22.59 2
Table 8-14
LTE Band 4 (1732.5MHz) Conducted Powers — 3MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 19965 20175 20385 MPR Allowed per MPR [dB]
(1711.5 MHz) (1732.5 MHz) (1753.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.42 24.49 24.69 0
1 7 24.53 24.54 24.59 0 0
1 14 24.62 24.41 24.43 0
QPSK 8 0 23.64 23.48 23.62 1
8 4 23.41 23.54 23.39 04 1
8 7 23.49 23.62 23.66 1
15 0 23.69 23.52 23.66 1
1 0 23.61 23.58 23.59 1
1 7 23.59 23.64 23.53 0-1 1
1 14 23.44 23.60 23.69 1
16QAM 8 0 22.46 22.40 22.56 2
8 4 22.40 22.63 22.45 02 2
8 7 22.66 22.38 22.60 2
15 0 22.39 22.37 22.41 2
Table 8-15
LTE Band 4 (1732.5MHz) Conducted Powers — 1.4MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offsot 19957 20175 20393 MPR Allowed per MPR [dB]
(1710.7 MHz) (1732.5 MHz) (1754.3 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.51 24.61 24.46 0
1 2 24.60 24.66 24.43 0
1 5 24.61 24.38 24.49 0 0
QPSK 3 0 24.50 24.38 24.62 0
3 2 24.48 24.46 24.53 0
3 3 24.58 24.39 24.43 0
6 0 23.66 23.57 23.40 0-1 1
1 0 23.40 23.46 23.69 1
1 2 23.47 23.38 23.59 1
1 5 23.38 23.49 23.62 01 1
16QAM 3 0 23.58 23.40 23.40 1
3 2 23.42 23.62 23.62 1
3 3 23.63 23.62 23.42 1
6 0 22.61 22.53 22.48 0-2 2
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d. LTE Band 2

Table 8-16

LTE Band 2 (1880.0MHz) Conducted Powers — 20MHz Bandwidth

1M1703010080-08.ZNF
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Portable Handset

Low Channel Mid Channel High Channel
) ) 18700 18900 19100 MPR Allowed per
Mocuisten i RESize REOIESE (1860.0 MHz) (1880.0 MHz) (1900.0 MHz) 3GPP [dB]p MERICE]
Conducted Power [dBm]
1 0 24.67 24.67 2453 0
1 50 2459 24.65 24.67 0 0
1 99 24.65 24.69 2470 0
QPSK 50 0 23.65 23.65 2351 1
50 25 23.51 23.69 23.60 oA 1
50 50 2353 23.52 23.68 1
100 0 23.68 2353 23.59 1
1 0 23.68 23.68 2358 1
1 50 23.68 23.50 23.58 0-1 1
1 99 23.57 23.59 23.56 1
16QAM 50 0 22.60 22.58 22.57 2
50 25 22.57 22.59 2254 02 2
50 50 2253 22.70 22.50 2
100 0 22.70 22.66 22.56 2
Table 8-17
LTE Band 2 (1880.0MHz) Conducted Powers — 15MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 18675 18900 19125 MPR Allowed per AR
(1857.5 MHz) (1880.0 MHz) (1902.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 2455 24.57 24.46 0
1 36 24.51 24.53 2453 0 0
1 74 2451 24.65 24.65 0
QPSK 36 0 23.45 23.59 23.41 1
36 18 23.47 23.63 23.52 o 1
36 37 23.36 23.48 23.62 1
75 0 23.60 23.48 23.44 1
1 0 2357 23.66 23.48 1
1 36 23.58 23.38 2353 0-1 1
1 74 23.40 23.47 23.56 1
16QAM 36 0 22.54 22.45 22.47 2
36 18 2251 22.39 22.37 02 2
36 37 22.38 22.66 22.40 2
75 0 22.60 22.56 2253 2
Table 8-18
LTE Band 2 (1880.0MHz) Conducted Powers — 10MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 18650 18900 19150 MPR Allowed per
Mocuiate N Esisize REIOfet (1855.0 MHz) (1880.0 MHz) (1905.0 MHz) 3GPP [dB]p MERICE]
Conducted Power [dBm]
1 0 2450 24.60 24.43 0
1 25 24.40 24.48 2457 0 0
1 49 2450 24.55 24.72 0
QPSK 25 0 23.62 23.58 23.39 1
25 12 23.34 23.61 23.47 1
25 25 23.37 23.36 23.63 0-1 1
50 0 23.58 23.43 23.43 1
1 0 23.66 23.64 23.46 1
1 25 23.66 23.31 23.49 0-1 1
1 49 2353 23.50 23.46 1
16QAM 25 0 22.49 22.57 2251 2
25 12 22.44 22.39 22.40 2
25 25 22.44 22.66 22.43 02 2
50 0 2253 22.55 2253 2
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Table 8-19

LTE Band 2 (1880.0MHz) Conducted Powers — 5MHz Bandwidth
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Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 18625 18900 19175 MPR Allowed per MPR [dB]
(1852.5 MHz) (1880.0 MHz) (1907.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 24.49 24.65 24.52 0
1 12 24.54 24.65 24.60 0 0
1 24 24.57 24.54 24.59 0
QPSK 12 0 23.60 23.46 23.33 1
12 6 23.44 23.64 23.58 01 1
12 13 23.44 23.48 23.55 1
25 0 23.65 23.38 23.52 1
1 0 23.59 23.51 23.42 1
1 12 23.62 23.34 23.50 0-1 1
1 24 23.48 23.46 23.40 1
16QAM 12 0 22.51 22.42 22.53 2
12 6 22.57 22.42 22.38 02 2
12 13 22.47 22.66 22.44 2
25 0 22.56 22.56 22.48 2
Table 8-20
LTE Band 2 (1880.0MHz) Conducted Powers — 3MHz Bandwidth
Low Channel Mid Channel High Channel
. . MPR Allowed per
L TELEL |t - ROt (185118.21IaHz) (188108.gOM:Hz) (1901:;8;Hz) 3GPP [dB]p LAR(EE
Conducted Power [dBm]
1 0 24.56 24.62 24.45 0
1 7 24.48 24.64 24.51 0 0
1 14 24.57 24.55 24.50 0
QPSK 8 0 23.63 23.53 23.31 1
8 4 23.43 23.53 23.45 0-1 1
8 7 23.49 23.43 23.53 1
15 0 23.52 23.32 23.42 1
1 0 23.56 23.68 23.44 1
1 7 23.55 23.41 23.48 0-1 1
1 14 23.50 23.53 23.42 1
16QAM 8 0 22.56 22.54 22.46 2
8 4 22.53 22.47 22.35 02 2
8 7 22.40 22.70 22.39 2
15 0 22.68 22.49 22.37 2
Table 8-21
LTE Band 2 (1880.0MHz) Conducted Powers — 1.4MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 18607 18900 19193 MPR Allowed per MPR [dB]
(1850.7 MHz) (1880.0 MHz) (1909.3 MHz) 3GPP [dB]
1 0 24.70 24.68 24.66 0
1 2 24.55 24.58 24.55 0
1 5 24.66 24.65 24.59 0 0
QPSK 3 0 24.58 24.57 24.66 0
3 2 24.64 24.58 24.64 0
3 3 24.62 24.55 24.65 0
6 0 23.68 23.60 23.53 0-1 1
1 0 23.55 23.61 23.60 1
1 2 23.67 23.58 23.55 1
1 5 23.57 23.68 23.66 01 1
16QAM 3 0 23.63 23.59 23.65 1
3 2 23.63 23.59 23.64 1
3 3 23.68 23.68 23.68 1
6 0 22.55 22.59 22.57 0-2 2
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VIl. WLAN Conducted Powers

Table 8-22
IEEE 802.11b/g/n (2.4GHz, SISO) Average RF Power
2.4GHz Conducted Power [dBm]
Freq [MHz] | Channel IEEE Transmission Mode

802.11b 802.11g 802.11n

2412 16.49 15.56 14.45

2437 16.63 15.69 14.62

2462 16.60 14.82 13.74

FCC ID: ZNFM255

Z\ PCTEST’

HAC (RF EMISSIONS) TEST REPORT

@ LG

Approved by:
Quality Manager

Filename: Test Dates: DUT Type:
Page 27 of 66
1M1703010080-08.ZNF 02/27/2017 - 03/10/2017 Portable Handset
© 2017 PCTEST Engineering Laboratory, Inc. REV 3.1.M
02/13/2017

© 2017 PCTEST Engineering Laboratory, Inc. All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an
enquiry about obtaining additional rights to this report or assembly of contents thereof, please contact INFO@PCTESTLAB.COM.



9. JUSTIFICATION OF HELD TO EAR MODES TESTED

Analysis of RF Air Interface Technologies

a.

According to the April 2013 TCB workshop slides, OTT data services are outside the current
definition of a managed CMRS service and are currently not required to be evaluated.

No associated T-coil measurements for VoLTE or VolP over WIFI CMRS have been made in
accordance with the guidance issued by OET in KDB publication 285076 D02 T-Coil testing for
CMRS IP.

An analysis was performed, following the guidance of §4.3 and §4.4 of the ANSI standard, of the
RF air interface technologies being evaluated. The factors that will affect the RF interference
potential were evaluated, and the worst case operating modes were identified and used in the
evaluation. A WD’s interference potential is a function both of the WD’s average near-field field
strength and of the signal’s audio-frequency amplitude modulation characteristics. Per §4.4, RF
air interface technologies that have low power have been found to produce sufficiently low RF
interference potential, so it is possible to exempt them from the product testing specified in
Clause 5 of the ANSI standard. An RF air interface technology of a device is exempt from testing
when its average antenna input power plus its MIF is <17dBm for all of its operating modes. RF
air interface technologies exempted from testing in this manner are automatically assigned an M4
rating to be used in determining the overall rating for the WD.

The worst case MIF plus the worst case average antenna input power for all modes are
investigated below to determine the testing requirements for this device.

Il. Individual Mode Evaluations

Table 9-1
Max Power + MIF calculations for Low Power Exemptions
Maximum Worst Case Total C63.19
Air Interface Average Power MIF (Power + Testing
(dBm) (dB) MIF, dB) Required
GSM850 23.48* 3.56 27.04 Yes
GSM1900 21.46* 3.56 25.02 Yes
UMTS - RMC 24.70 -21.42 3.28 No
UMTS - AMR 24.70 -12.29 12.41 No
LTE - FDD 25.20 -9.63 15.57 No
2.4GHz WLAN 16.63 -11.60 5.03 No

* Note: ANSI C63.19-2011 Sec. 4.4 Footnote 20 indicates the use of a long averaging time for measuring
the antenna input power when using this method of exclusion. Therefore, the frame averaged power was
calculated for these modes in this investigation.

lll. Low-Power Exemption Conclusions

Per ANSI C63.19-2011, RF Emissions testing for this device is required only for GSM voice modes. All

other air interfaces are exempt.
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10. OVERALL MEASUREMENT SUMMARY

FCC ID: ZNFM255
S/N: 06922

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Audio
Conducted Time Avg. Time Avg. o 9
Mode Channel Scan Center | Power at BS Field Field L lErEeneD || FESLR | FEC IR Result EelEEee
(dBm) (Vim) [dB(V/m)] (dB) Level (dBV/m) (dB) per5.5
[dB(V/m)]
E-Field Emissions
128 Acoustic 32.44 47.28 33.49 3.56 37.05 45.00 -7.95 M4 none
GSM850 190 Acoustic 32.50 50.46 34.06 3.56 37.62 45.00 -7.38 M4 none
251 Acoustic 32.51 52.19 34.35 3.56 37.91 45.00 -7.09 M4 none
512 Acoustic 30.33 24.90 27.92 3.56 31.48 35.00 -3.52 M3 6,8,9
661 Acoustic 30.45 23.94 27.58 3.56 31.14 35.00 -3.86 M3 6,8,9
GSM1900
810 Acoustic 30.49 25.39 28.09 3.56 31.65 35.00 -3.35 M3 6,8,9
810 T-Coil 30.49 27.65 28.83 3.56 32.39 35.00 -2.61 M3 6,8,9
Figure 10-1
Sample E-field Scan Overlay
(T-Coil Centered scan area pictured. See Test Setup Photographs for actual WD overlay and
Acoustic Centered scan area.)
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FCC ID: ZNFM255
S/N: 06922

ll. Worst-case Configuration Evaluation

Table 10-2
Peak Reading 360° Probe Rotation at Azimuth axis
Time Avg. Time Avg. (ORI
Mode Channel Scan Center Field Field MIF Interference | FCC Limit | FCC Margin Result Excl Blocks
(dB) Level (dBV/m) (dB) per 5.5
(Vim) [dB(V/m)] [dB(Vim)]
Probe Rotation at Worst-Case
GSM1900 810 T-Coll | 27.09 | 28.66 ‘ 3.56 | 32.22 | 35.00 ‘ -2.78 ‘ M3 | 6,8,9
E(roll)
26.1 Vim =038 dB
100
90
80
70
60
E
S a0
40
30
20
10
0
0 50 100 150 200 250 300 350

Deg
Figure 10-2
Worst-Case Probe Rotation about Azimuth axis

* Note: Locations of probe rotation (with and without exclusions) are shown in Figure 10-1 denoted by the green square markers.
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