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1. Attestation of Test Result of Device Under Test 
Attestation of SAR test result 

Trade Name: LG Electronics, MobileComm U.S.A., Inc. 

FCC ID: ZNFK410 

Model: LG-K410 

Additional Model Name LGK410, K410 

EUT Type GSM/WCDMA Phone with Bluetooth4.1LE, WIFI802.11b/g/n(2.4GHz_HT20&40), 
VoIP, Hotspot support 

Application Type: Certification 

The Highest Reported SAR (W/Kg) 

Band 
Tx. Frequency 

Equipment  
Class 

Reported 1g SAR (W/kg) 

   (MHz) Head Body -Worn  Hotspot  

GSM/GPRS 850  824.2 - 848.8 PCE 0.46 0.76 0.76 

GSM/GPRS 1900 1 850.2 -1 909.8 PCE 0.26 0.21 0.21 

UMTS 850 826.4 - 846.6 PCE 0.22 0.49 0.49 

802.11b 2 412 - 2 462 DTS 0.32 0.09 0.09 

Bluetooth 2 402 - 2 480 DSS/DTS  0.06 *  

Simultaneous SAR per KDB 690783 D01v01r03 0.79 0.85 0.85 

Date(s) of Tests:  11/17/2015 ~ 11/18/2015 

 
Note : 
*1. BT Body-worn SAR value is estimated SAR value that should not be reported standalone SAR on grants of equipment 
approval. 
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2.4 TEST METHODOLOGY and Procedures 
The tests documented in this report were performed in accordance with IEEE Standard 1528-2003 & IEEE 
1528-2005 and the following published KDB procedures. 

 

-  FCC KDB Publication 941225 D01 3G SAR Procedures v03r01 

-  FCC KDB Publication 941225 D06 Hot Spot SAR v02r01 

-  FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02r02 

-  FCC KDB Publication 447498 D01 General SAR Guidance v06   

-  FCC KDB Publication 648474 D04 Handset SAR v01r03 

-  FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04 

-  FCC KDB Publication 865664 D02 SAR Reporting v01r02 

-  October 2013 TCB Workshop Notes (GPRS testing criteria) 

-  April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified) 
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2.5 Nominal and Maximum Output Power Specifications 
This device operates using the following maximum output power specifications. SAR values were scaled to 
the maximum allowed power to determine compliance per KDB publication 447498 D01v06. 
 

Mode / Band 
Voice (dBm) Burst Average GMSK (dBm) 

1 Tx Slot 1 Tx Slot 2 Tx Slot 3 Tx Slot 4 Tx Slot 

GSM/GPRS 850 
Maximum 34.2 34.2 33.2 31.2 30.2 

Nominal 33.7 33.7 32.7 30.7 29.7 

GSM/GPRS 1900 
Maximum 30.7 30.7 29.7 27.7 26.7 

Nominal 30.2 30.2 29.2 27.2 26.2 

 

 

Mode / Band 
3GPP 

WCDMA 

3GPP HSDPA(dBm) 3GPP HSUPA(dBm) 

Sub 

test1 

Sub 

test2 

Sub 

test3 

Sub 

test4 

Sub 

test1 

Sub 

test2 

Sub 

test3 

Sub 

test4 

Sub 

test5 

UMTS Band 5 

(850 MHz) 

Maximum 24.2 23.2 23.2 22.7 22.7 21.2 21.2 22.2 20.7 21.2 

Nominal 23.7 22.7 22.7 22.2 22.2 20.7 20.7 21.7 20.2 20.7 

 

Mode / Band Modulated Average (dBm) 

IEEE 802.11b (2.4 GHz) 
Maximum 15.5 
Nominal 14.5 

IEEE 802.11g (2.4 GHz) 
Maximum 13.0 
Nominal 12.0 

IEEE 802.11n (2.4 GHz) HT20 
Maximum 13.0 
Nominal 12.0 

IEEE 802.11n (2.4 GHz) HT40 
Maximum 12.5 
Nominal 11.5 

Bluetooth  

1Mbps (GFSK) 
Maximum 5.0 
Nominal 4.0 

2Mbps (DPSK) 
Maximum 2.0 
Nominal 1.0 

3Mbps (8DPSK) 
Maximum 2.0 
Nominal 1.0 

LE 
Maximum  -3 (Peak Power) 
Nominal  -4 (Peak Power) 
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2.6 DUT Antenna Locations 
Device Edges / Sides for SAR Testing 

Mode Rear Front Left Right Bottom Top 

GSM/GPRS 850 Yes Yes Yes Yes Yes No 

GSM/GPRS 1900 Yes Yes Yes Yes Yes No 

UMTS 850 Yes Yes Yes Yes Yes No 

2.4 GHz WLAN Yes Yes Yes Yes No Yes 

 
Particular EUT edges were not required to be evaluated for Wireless Router SAR if the edges were > 25 mm 
from the transmitting antenna according to FCC KDB 941225 D06v02r01 on page 2. The distance between 
the transmit antennas and the edges of the device are included in the filing. The overall dimensions of this 
device are > 9 X 5 cm. The overall diagonal dimension of the device is < 160 mm and the diagonal display is < 
150 mm. 

* Note: All test configurations are based on front view position. 

 
2.7 SAR Summation Scenario 
According to FCC KDB 447498 D01v06, transmitters are considered to be transmitting simultaneously when 
there is overlapping transmission, with the exception of transmissions during network hand-offs with 
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below 
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes 
which share the same transmission path cannot transmit simultaneously with one another.  

 

Path 1        Path 2 

 

 

 

 

Simultaneous transmission paths 

 

This device contains multiple transmitters that may operate simultaneously, and therefore requires a 
simultaneous transmission analysis according to FCC KDB 447498 D01v06. 

  

GSM/GPRS  

UMTS  
BT/WiFi 
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Simultaneous Transmission Scenarios 

Applicable Combination Head Body-Worn Hotspot 

GSM Voice + 2.4 GHz WiFi Yes Yes N/A 

GSM Voice + 2.4 GHz Bluetooth N/A Yes N/A 

GPRS/EDGE + 2.4 GHz WiFi Yes Yes Yes 

GPRS/EDGE + 2.4 GHz Bluetooth N/A Yes N/A 

UMTS + 2.4 GHz WiFi Yes Yes Yes 

UMTS + 2.4 GHz Bluetooth N/A Yes N/A 

 

1.   2.4 GHz WLAN, and 2.4GHz Bluetooth share antenna path and cannot transmit simultaneously. 
2.  All licensed modes share the same antenna path and cannot transmit simultaneously. 
3.  UMTS +WLAN scenario also represents the UMTS Voice/DATA + WLAN hotspot scenario. 
4. The highest reported SAR for each exposure condition is used for SAR summation purpose. 

  









 
FCC ID: ZNFK410   Issue Date: 11. 25, 2015 
 

 

Report No. 
HCT CO., LTD.  

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of 
KOREA    13 of 135 

HCT-A-1511-F004 TEL: +82 31 645 6300   FAX: +82 31 645 6401  
 

4. DESCRIPTION OF TEST EQUIPMENT 
4.1 SAR MEASUREMENT SETUP 

These measurements are performed using the DASY4 & DASY5 automated dosimetric assessment system. 
It is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision 
robotics system (Staubli), robot controller, Pentium III computer, near-field probe, probe alignment sensor, 
and the generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot 
performing precise movements to position the probe to the location (points) of maximum electromagnetic field 
(EMF) (see Figure.2). 

 
A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote 
control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR 
Measurement system DASY4 & DASY5, 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 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. 

 
Figure 2. HCT SAR Lab. Test Measurement Set-up 

 

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. The system 
is described in detail in. 
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4.2 DASY E-FIELD PROBE SYSTEM      

4.2.1 ES3DV3 Probe Specification 
 
Construction  Symmetrical design with triangular core Interleaved sensors 
  Built-in shielding against static charges 
  PEEK enclosure material (resistant to organic solvents, e.g., DGBE) 
 
Calibration   IEEE 1528-2013, IEC 62209-1, IEC 62209-2  
  KDB 865664 
 
Frequency   10 MHz to 4 GHz; Linearity: ± 0.2 dB (30 MHz to 4 GHz)  
 
Directivity    ± 0.2 dB in TSL (rotation around probe axis) 
  ± 0.3 dB in TSL (rotation normal to probe axis) 

 
Dynamic Range  5 µW/g to > 100 mW/g; Linearity: ± 0.2 dB 
 
Dimensions  Overall length: 337 mm (Tip: 20 mm) 
  Tip diameter: 3.9 mm (Body: 12 mm) 
  Distance from probe tip to dipole centers: 1.0 mm 

 
Application  General dosimetry up to 4 GHz 
  Dosimetry in strong gradient fields 
  Compliance tests of mobile phones                 

 

4.2.2 EX3DV4 Probe Specification 
 
Construction  Symmetrical design with triangular core Interleaved sensors 
  Built-in shielding against static charges 
  PEEK enclosure material (resistant to organic solvents, e.g., DGBE) 
 
Calibration   IEEE 1528-2013, IEC 62209-1, IEC 62209-2  
  KDB 865664 
 
Frequency   10 MHz to 6 GHz; Linearity: ± 0.2 dB (30 MHz to 6 GHz)  
 
Directivity    ± 0.3 dB in TSL (rotation around probe axis) 
  ± 0.5 dB in TSL (rotation normal to probe axis) 

 
Dynamic Range  10 µW/g to > 100 mW/g; Linearity: ± 0.2 dB 
 
Dimensions  Overall length: 337 mm (Tip: 20 mm) 
  Tip diameter: 2.5 mm (Body: 12 mm) 
  Distance from probe tip to dipole centers: 1.0 mm 
 
Application  General dosimetry up to 6 GHz 
  Dosimetry in strong gradient fields 
  Compliance tests of mobile phones                 

 

The SAR measurements were conducted with the dosimetric probe ES3DV3 & EX3DV4, designed in the 
classical triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the 
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with an optical 
multifiber line ending at the front of the probe tip. It is connected to the EOC box on the robot arm and 
provides an automatic detection of the phantom surface. Half of the fibers are connected to a pulsed infrared 
transmitter, the other half to a synchronized receiver. As the probe approaches the surface, the reflection from 
the surface produces a coupling from the transmitting to the receiving fibers. This reflection increases first 
during the approach, reaches a maximum and then decreases. If the probe is flatly touching the surface, the 

. EX3DV4 E-field Probe 

. ES3DV3 E-field Probe 
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coupling is zero. The distance of the coupling maximum to the surface is independent of the surface 
reflectivity and largely independent of the surface to probe angle. The DASY 4 & 5 software reads the 
reflection during a software approach and looks for the maximum using a 2nd  order fitting. The approach is 
stopped at reaching the maximum. 

 
4.3 SAM Phantom 

The shell corresponds to the specifications of the Specific Anthropomorphic 
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the 
dosimetric evaluation of left and right hand phone usage as well as body mounted 
usage at the flat phantom region. A cover prevents evaporation of the liquid. 
Reference markings on the phantom allow the complete setup of all predefined 
phantom positions and measurement grids by teaching three points with the robot. 

                                                                

Shell Thickness  2.0 mm ± 0.2 mm (6 ± 0.2 mm at ear point) 
Filling Volume   about 25 L       
Dimensions   810 mm x 1 000 mm x 500 mm (H x L x W) 

 
 
Triple Modular Phantom consists of tree identical modules which can be installed 
and removed separately without emptying the liquid. It includes three reference 
points for phantom installation. Covers prevent evaporation of the liquid. Phantom 
material is resistant to DGBE based tissue simulating liquids. The MFP V5.1 will be 
delivered including wooden support only (non-standard SPEAG support). 
Applicable for system performance check from 700 MHz to 6 GHz (MFP V5.1C) as 
well as dosimetric evaluations for body-worn operation.                                         

 

Shell Thickness  2.0 mm ± 0.2 mm  
Filling Volume   approx. 8.1 L  
Dimensions   830 mm x 500 mm (L x W) 

 

4.4 Device Holder for Transmitters 

In combination with the SAM Phantom V 4.0, the Mounting Device (POM) enables 
the rotation of the mounted transmitter in spherical coordinates whereby the 
rotation points is the ear opening. The devices can be easily, accurately, and 
repeatable positioned according to the FCC and CENELEC specifications. The 
device holder can be locked at different phantom locations (left head, right head, 
flat phantom). 
 
Note: A simulating human hand is not used due to the complex anatomical and 
geometrical structure of the hand that may produced infinite number of 
configurations. To produce the Worst-case condition (the hand absorbs antenna 
output power),   
the hand is omitted during the tests. 
 

  

Fig. 4-1 SAM Phantom 

Fig. 4-2. MFP V5.1C 

Fig.  4-3. Device Holder 
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7. ANSI/ IEEE C95.1 - 1992 RF EXPOSURE LIMITS 

HUMAN EXPOSURE 

UNCONTROLLED 
ENVIRONMENT 

General Population 

CONTROLLED 
ENVIRONMENT 
Occupational 

(W/kg) or (mW/g) (W/kg) or (mW/g) 

SPATIAL PEAK SAR * 
(Brain) 

1.60 8.00 

SPATIAL AVERAGE SAR ** 
(Whole Body) 

0.08 0.40 

SPATIAL PEAK SAR *** 
(Hands / Feet / Ankle / Wrist) 

4.00 20.00 

Table 8.1 Safety Limits for Partial Body Exposure  

NOTES: 

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in 
the shape of a cube) and over the appropriate averaging time. 

** The Spatial Average value of the SAR averaged over the whole-body. 

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume 
in the shape of a cube) and over the appropriate averaging time. 

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no 
knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to 
situations in which the general public may be exposed or in which persons who are exposed as a 
consequence of their employment may not be mad fully aware of the potential for exposure or cannot exercise 
control over their exposure. Members of the general public would come under this category when exposure is 
not employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity. 

 

Controlled Environments are defined as locations where there is exposure that may be incurred by persons 
who are aware of the potential for exposure, (i.e.as a result of employment or occupation). In general, 
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a 
consequence of their employment, who have been made fully aware of the potential for exposure and can 
exercise control over their exposure. This exposure category is also applicable when the exposure is of a 
transient nature due to incidental passage through a location where the exposure levels may be higher than 
the general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure 
and can exercise control over his or her exposure by leaving the area or by some other appropriate means. 
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WCDMA850 

3GPP 
Release 
Version 

Mode 

3GPP 34.121 WCDMA Band 5 [dBm] 

Subtest 
UL 4132 
DL 4357 

UL 4183 
DL 4408 

UL 4233 
DL 4458 

99 WCDMA 12.2 kbps RMC 23.84 23.85 23.96 

99 WCDMA 12.2 kbps AMR 23.85 23.86 23.97 

5 

HSDPA 

Subtest 1 22.73 22.76 22.78 

5 Subtest 2 22.74 22.75 22.79 

5 Subtest 3 22.28 22.29 22.32 

5 Subtest 4 22.26 22.29 22.30 

6 

HSUPA 

Subtest 1 20.76 20.79 20.82 

6 Subtest 2 20.76 20.78 20.83 

6 Subtest 3 21.76 21.79 21.82 

6 Subtest 4 20.26 20.28 20.32 

6 Subtest 5 20.76 20.79 20.81 

WCDMA Average Conducted output powers 
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10.2 System Verification 
Prior to assessment, the system is verified to the ± 10 % of the specifications at 835 MHz / 1 900 MHz / 2 450 
MHz by using the system Verification kit. (Graphic Plots Attached)                        

       

System Verification Results 

Freq. 
Date 

Probe 
(S/N) 

Dipole 
(S/N) 

Liquid 

Amb. 
Temp. 

Liquid 
Temp. 

1 W Target 
SAR1g 

(SPEAG) 

Measured 
SAR1g 

1 W 
Normalized 

SAR1g 
Deviation 

Limit 
[%] 

[MHz] [°C] [°C] [W/kg] [W/kg] [W/kg] [%] [%] 

835 11/18/2015 3968 
441 

Head 20.7 20.5 9.21 0.958 9.58 + 4.02 ± 10 

835 11/17/2015 3967 Body 21.6 21.4 9.34 0.953 9.53 + 2.03 ± 10 

1 900 11/17/2015 3903 
5d032 

Head 20.6 20.4 41.1 4.14 41.4 + 0.73 ± 10 

1 900 11/18/2015 3863 Body 20.1 19.9 40.9 4.26 42.6 + 4.16 ± 10 

2 450 11/18/2015 3967 
743 

Head 20.1 19.9 53.4 5.14 51.4 - 3.75 ± 10 

2 450 11/18/2015 3967 Body 20.1 19.9 52.1 5.09 50.9 - 2.30 ± 10 

 

 
10.3 System Verification Procedure 
SAR measurement was prior to assessment, the system is verified to the ± 10 % of the specifications at each 
frequency band by using the system Verification kit. (Graphic Plots Attached)    
- Cabling the system, using the Verification kit equipments. 
- Generate about 100 mW Input Level from the Signal generator to the Dipole Antenna.  
- Dipole Antenna was placed below the Flat phantom. 
- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 %    

of the target reference value. 
- The results are normalized to 1 W input power.  
 
NOTE; 
SAR Verification was performed according to the FCC KDB 865664 D01v01r04. 
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15. SAR TEST EQUIPMENT 
Manufacturer Type / Model S/N Calib. Date Calib.Interval Calib.Due 

 SPEAG  SAM Phantom  -  N/A  N/A  N/A 

 SPEAG  Triple Modular Phantom  -  N/A  N/A  N/A 

 HP  SAR System Control PC  -  N/A  N/A  N/A 

 Staubli  Robot TX90 XLspeag   F13/5R4XF1/A/01  N/A  N/A  N/A 

 Staubli  Robot RX90B L  F01/5K09A1/A/01  N/A  N/A  N/A 

 Staubli  CS8Cspeag-TX90  F13/5R4XF1/C/01  N/A  N/A  N/A 

 Staubli  Robot ControllerCS7MB  F01/5K09A1/C/01  N/A  N/A  N/A 

 SCHMID & PARTNER  Light Alignment Sensor  273  N/A  N/A  N/A 

 SCHMID & PARTNER  Light Alignment Sensor  265  N/A  N/A  N/A 

 Staubli  Teach Pendant (Joystick)  D21142605  N/A  N/A  N/A 

 Staubli  Teach Pendant (Joystick)  D221340.01  N/A  N/A  N/A 

 SPEAG  DAE3  466  02/24/2015  Annual  02/24/2016 

 SPEAG  DAE4  1225  03/18/2015  Annual  03/18/2016 

 SPEAG  DAE4  648  04/28/2015  Annual  04/28/2016 

 SPEAG  DAE4  1417  01/27/2015  Annual  01/27/2016 

 SPEAG  E-Field Probe EX3DV4  3903  09/28/2015  Annual  09/28/2016 

 SPEAG  E-Field Probe EX3DV4  3967  12/22/2014  Annual  12/22/2015 

 SPEAG  E-Field Probe EX3DV4  3968  06/18/2015  Annual  06/18/2016 

 SPEAG  E-Field Probe EX3DV4  3863  08/27/2015  Annual  08/27/2016 

 SPEAG  Dipole D835V2  441  01/23/2015  Annual  01/23/2016 

 SPEAG  Dipole D1900V2  5d032  05/20/2015  Annual  05/20/2016 

 SPEAG  Dipole D2450V2  743  05/19/2015  Annual  05/19/2016 

 Agilent  Power Meter N1991A  MY45101406  10/03/2015  Annual  10/03/2016 

 Agilent  Power Sensor N1921A  MY55220026  08/19/2015  Annual  08/19/2016 

SPEAG  DAKS 3.5  1038  05/26/2015 Annual 05/26/2016 

 HP  Dirextional Bridge  86205A  05/20/2015  Annual  05/20/2016 

 Agilent  Base Station E5515C  GB44400269  02/09/2015  Annual  02/09/2016 

 HP  Signal Generator N5182A  MY4770230  05/13/2015  Annual  05/13/2016 

 Agilent  MXA Signal  Analyzer N9020A  MY50510407  03/23/2015  Annual  03/23/2016 

 HP  Network Analyzer 8753ES  JP39240221  03/23/2015  Annual  03/23/2016 

 R&S  Base Station CMW500  100990  12/05/2014  Annual  12/05/2015 

 
NOTE: 
1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification 
measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated by HCT using 
the DAKS 3.5 to determine the conductivity and permittivity  
(dielectric constant) of the brain/body-equivalent material. 
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16. CONCLUSION 
The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/ 
IEEE C95.1 1992. 

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise 
laboratory measures were taken to assure repeatability of the tests. 
 

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC and 
Industry Canada. These measurements were taken to simulate the RF effects of RF exposure under 
worst-case conditions. Precise laboratory measures were taken to assure repeatability of the tests. The 
results and statements relate only to the item(s) tested. 

  




























































































































































































