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1 .  I N T R O D U C T I O N  

 
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-86581 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: 
Á RF Electric-field emissions 
Á T-coil mode, magnetic-signal strength in the audio band 
Á T-coil mode, magnetic-signal frequency response through the audio band 
Á T-coil mode, magnetic-signal and noise articulation index 

 
The hearing aid must be measured for: 
Á RF immunity in microphone mode 
Á 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 

                                                      
1 FCC Rule & Order, WT Docket 01-309 RM-8658 
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3 .  E U T  D E S C R I P T I O N  

 

 
FCC ID: A3LSMG900V 
Manufacturer: Samsung Electronics, Co. Ltd. 
 129, Samsung-ro, Maetan dong, 
 Yeongtong-gu, Suwon-si 
 Gyeonggi-do 443-742, Korea 
Model(s): SM-G900V 
Serial Number: 318C1 
Antenna Configurations: Internal Antenna 
HAC Test Configurations: Cell. CDMA, 1013, 384, 777, BT Off, WLAN Off, LTE Off 
 PCS CDMA, 25, 600, 1175, BT Off, WLAN Off, LTE Off 
 GSM 850, 128, 190, 251, BT Off, WLAN Off, LTE Off 
 GSM 1900, 512, 661, 810, BT Off, WLAN Off, LTE Off 
EUT Type: Portable Handset 
 

Air-Interface
Band 
(MHz)

Type Transport HAC Tested
Simultaneous 

But Not Tested

Voice over Digital 
Transport

OTT Capability

WIFI Low 
Power

Additional GSM Power 
Reduction

850
1900

GPRS/EDGE DT No Yes: WIFI or BT Yes
850

1900
HSPA DT No Yes: WIFI or BT Yes
835

1900
EVDO DT No Yes: WIFI or BT Yes
700

1700
2450
5200
5300
5500
5800

BT 2450 DT No Yes: CDMA, GSM, UMTS or LTE N/A N/A N/A

GSM
VO Yes Yes: WIFI or BT N/A

N/A No

UMTS
VO No² Yes: WIFI or BT N/A

N/A N/A

CDMA
VO Yes Yes: LTE, WIFI or BT N/A

N/A N/A

LTE VD No¹ Yes: CDMA 1x and WIFI, or BT Yes

WIFI DT No Yes: CDMA, GSM, UMTS, or LTE Yes

N/A N/A

Type Transport
VO = Voice Only
DT = Digital Data - Not intended for CMRS Service
VD = CMRS and Data Transport 

Notes:
1. No associated T-coil measurement has been made in accordance with the guidance issued by OET in KDB 
publication 285076 D02 T-Coil testing for CMRS IP.
2. Evaluated for MIF and low-power exemption.

N/A N/A

 
Table 3-1: A3LSMG900V HAC Air Interfaces 



FCC ID: A3LSMG900V  HAC (RF EMISSIONS) TEST REPORT 
 

Reviewed by: 
Quality Manager 

Filename: Test Dates: EUT Type:  
Page 6 of 67 

0Y1402030262.A3L February 6-13, 2014 Portable Handset 
© 2014 PCTEST Engineering Laboratory, Inc. REV 2.1 

11/20/2013 
 

4 .  A N S I / I E E E  C 6 3 . 1 9  P E R F O R M AN C E  C AT E G O R I E S  

I. 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 

Near field Category 
E-field emissions 

CW 
dB(V/m) 

f < 960 MHz 

M1 50 to 55 

M2 45 to 50 

M3 40 to 45 

M4 < 40 

f > 960 MHz 

M1 40 to 45 

M2 35 to 40 

M3 30 to 35 

M4 < 30 

Table 4-1 
WD near-field categories as defined in ANSI C63.19-2011 
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5 .  S Y S T E M  S P E C I F I C AT I O N S  

 
ER3DV6 E-Field Probe Description 
 
Construction: One dipole parallel, two dipoles normal to probe axis 

Built-in shielding against static charges 

 
Figure 5-1  

E-field Free-space 
Probe 

 

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) 

Dynamic Range 2 V/m to > 1000 V/m  
(M3 or better device readings fall well below diode 
compression point)  

Linearity: ± 0.2 dB 
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. 
 

 
The antistatic shielding inside the probe is connected to the probe connector case. 
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Instrumentation Chain  
Equation 1 

 
 

 
 
 
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). 

 
Figure 5-2 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 5-3 
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.  

 

 
Figure 5-4  

SPEAG Robotic System Diagram 
 
DASY5 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: 
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