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1. DESCRIPTION OF DEVICE

General Information: 

  

 

Equipment
Class Band

Measured
Conducted

Power 
[dBm]

Reported SAR
1g SAR (W/kg)

Head Body-worn Hotspot
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1.1 Guidance Applied

1.2 Device Overview

Band & Mode Operating Modes Tx Frequency
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1.3 Nominal and Maximum Output Power Specifications

Band & Mode

Voice
[dBm] Burst Average GMSK [dBm] Burst Average 8-PSK [dBm]

1 TX
Slot

1 TX
Slot

2 TX
Slot

3 TX
Slot

4 TX
Slot

1 TX
Slot

2 TX
Slot

3 TX
Slot

4 TX
Slot

Band & Mode

Modulated Average [dBm]
3GPP

WCDMA
3GPP

HSDPA

Rel. 99
Rel. 5

Subtest 
1

Subtest 
2

Subtest 
3

Subtest 
4

Band & Mode Modulated Average [dBm]
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1.4 DUT Antenna Locations 

 
 

Note 1: Exact antenna dimensions and separation distances are shown in the “Antenna Location_ZNFH525N” in the FCC Filing. 
Note 2: Since the diagonal dimension of this device is < 160 mm , it is not considered a “phablet”. 
Note 3: This DUT has NFC operations. The NFC antenna is integrated into the back cover. The SAR tests were performed with the 

back cover with NFC antenna already incorporated. 
 

Mode 
Mobile Hotspot Sides for SAR Testing 

Top Bottom Front Rear Right Left 
GPRS 850 X O O O O O 
GPRS 1900 X O O O X O 
WCDMA 850 X O O O O O 

2.4G W-LAN(802.11b/g/n) O X O O O X 
Table 1.1 Mobile Hotspot Sides for SAR Testing 

Note:  

1. Particular DUT edges were not required to be evaluated for Wireless Router SAR if the edges were greater than 
2.5 cm from the transmitting antenna according to FCC KDB Publication 941225 D06v02 guidance, page 2. The 
antenna document shows the distances between the transmit antennas and the edges of the device.  

  

Rear View 
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1.5 SAR Test Exclusions Applied

(A) WIFI & BT

Bluetooth
Bluetooth SAR was not required 0.8

Bluetooth LE
Bluetooth LE SAR was not required 0.1

2.4 GHz WIFI
2.4 GHz WIFI SAR was required 3.1

(B) Licensed Transmitter(s)

1.6 Power Reduction for SAR

1.7 Device Serial Numbers

Band & Mode Head Serial 
Number

Body-Worn 
Serial Number

Hotspot
Serial Number
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2. INTROCUCTION

SAR Definition

SAR is expressed in units of Watts per Kilogram (W/kg).
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR MEASUREMENT SETUP

Figure 3.1 SAR Measurement System Setup
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3.2 ES3DV3 Probe Specification

Calibration

Frequency

Linearity

Dynamic

Range

Dimensions
Figure 3.2 Triangular Probe Configurations

Tip length

Body diameter

Tip diameter

Distance from probe tip to sensor center

Application

Figure 3.3 Probe Thick-Film Technique

DAE System
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3.3 Probe Calibration Process

3.3.1 E-Probe Calibration

Dosimetric Assessment Procedure

Free Space Assessment

Temperature Assessment

Figure 3.4 E-Field and Temperature                         Figure 3.5 E-Field and Temperature
Measurements at 900MHz                                  Measurements at 1800MHz
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3.4 Data Extrapolation
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3.5 SAM Twin PHANTOM

SAM Twin Phantom Specification: 
Construction

Shell Thickness
Filling Volume
Dimensions

Specific Anthropomorphic Mannequin (SAM) Specifications: 

Figure 3.6 SAM Twin Phantom

Figure 3.7 Sam Twin Phantom shell
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3.6 Modular Flat PHANTOM
Modular Flat Phantom Specification: 

Construction

Shell Thickness
Filling Volume
Dimensions

3.7 Device Holder for Transmitters

Figure 3.8 Mounting Device
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3.8 Brain & Muscle Simulation Mixture Characterization

Table 3.1 Composition of the Tissue Equivalent Matter

Ingredients
(% by weight)

Frequency (MHz)

835 1900 2450 5200 ~ 5800

Tissue Type Head Body Head Body Head Body Head Body

Figure 3.9 Simulated Tissue
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3.8 SAR TEST EQUIPMENT
Table 3.2 Test Equipment Calibration

Type Manufacturer Model Cal.Date Next.Cal.Date S/N

NOTE:
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4. TEST SYSTEM SPECIFICATIONS
  
Automated TEST SYSTEM SPECIFICATIONS:

Positioner

Robot
Repeatability
No. of axis

Data Acquisition Electronic (DAE) System
Cell Controller

Processor
Clock Speed
Operating System
Data Card

Data Converter
Features
Software
Connecting Lines

PC Interface Card
Function

E-Field Probes
Model
Construction
Frequency
Linearity

Phantom
Phantom
Shell Material
Thickness

Figure 2.2 DASY5 Test System
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5. SAR MEASUREMENT PROCEDURE

5.1 Measurement Procedure

Table 5.1 Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r03*
*

*

Figure 5.1
Sample SAR Area Scan
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6. DEFINITION OF REFERENCE POINTS

6.1 Ear Reference Point

6.2 Handset Reference Points

Figure 6.1
Close-up side view

of ERP

Figure 6.2 Front, back and side view SAM Twin Phantom

Figure 6.3 Handset Vertical Center & Horizontal Line Reference Points
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7. TEST CONFIGURATION POSITIONS FOR HANDSETS

7.1 Device Holder

7.2 Positioning for Cheek/Touch

7.3 Positioning for Ear / 15 Tilt

Figure 7.1 Front, Side and Top View of Cheek/Touch Position

Figure 7.2 Side view w/relevant markings Figure 7.3 Front, Side and Top View of Ear/15oPosition
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7.4 Body-Worn Accessory Configurations

7.5 Extremity Exposure Configurations

Figure 6.7 Sample Body-Worn Diagram
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7.6 Wireless Router Configurations
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8. RF EXPOSURE LIMITS

Uncontrolled Environment: 

Controlled Environment: 

Table 8.1.SAR Human Exposure Specified in ANSI/IEEE C95.1-2005

HUMAN EXPOSURE LIMITS
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9. FCC MEASUREMENT PROCEDURES

9.1 Measured and Reported SAR

9.2 Procedures Used to Establish RF Signal for SAR

9.3 SAR Measurement Conditions for WCDMA (UMTS)
9.3.1 Output Power Verification

9.3.2 Head SAR Measurements for Handsets
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9.3.3 Body SAR Measurements

9.3.4 Release 5 HSDPA Data Devices

Figure 9.1 Table 1 

9.3.5 Release 6 HSUPA Data Devices
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Figure 9.2 Table 2 

9.3.6 SAR Measurements Conditions for DC-HSDPA

9.4 SAR Testing with 802.11 Transmitters

9.4.1 General Device Setup

9.4.2 Frequency Channel Configurations
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10. RF CONDUCTED POWERS 

10.1 GSM Conducted Powers

Band Channel

Maximum Burst-Averaged Output Power (dBm)
Voice GPRS/EDGE Data (GMSK) EDGE Data (8-PSK)
GSM
CS

1 Slot

GPRS
1 TX 
Slot

GPRS
2 TX 
Slot 

GPRS
3 TX 
Slot 

GPRS
4 TX 
Slot 

EDGE
1 TX
Slot

EDGE
2 TX 
Slot 

EDGE
3 TX 
Slot 

EDGE
4 TX 
Slot 

Band Channel

Calculated Maximum Frame-Averaged Output Power (dBm)
Voice GPRS/EDGE Data (GMSK) EDGE Data (8-PSK)
GSM
CS

1 Slot

GPRS
1 TX 
Slot

GPRS
2 TX 
Slot 

GPRS
3 TX 
Slot 

GPRS
4 TX 
Slot

EDGE
1 TX
Slot

EDGE
2 TX 
Slot 

EDGE
3 TX 
Slot 

EDGE
4 TX 
Slot 

GSM 850 Frame
Avg. Targets:PCS 1900

Table 10.1 The power was measured by E5515C

Figure 10.1 Power Measurement Setup
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10.2 WCDMA Conducted Powers

3GPP
Release
Version

Mode
3GPP 34.121

Subtest
Cellular Band (dBm) 3GPP

MPR (dB)
4132 4183 4233

Table 10.2 The power was measured by E5515C

Figure 10.2 Power Measurement Setup
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10.3 WLAN Conducted Powers

Mode
Freq.

Channel

802.11b (2.4 GHz) Conducted Power (dBm)

Data Rate (Mbps)

(MHz) 1 2 5.5 11

802.11b 12.12 

Table 10.7 IEEE 802.11b Average RF Power

Mode
Freq.

Channel

802.11g (2.4 GHz) Conducted Power (dBm)

Data Rate (Mbps)

(MHz) 6 9 12 18 24 36 48 54

802.11g

Table 10.8 IEEE 802.11g Average RF Power

Mode
Freq.

Channel

802.11n HT20 (2.4 GHz) Conducted Power (dBm)

Data Rate (Mbps)

(MHz) 6.5 13 19.5 26 39 52 58.5 65

802.11n

(HT-20)

Table 10.9 IEEE 802.11n HT20 Average RF Power

Figure 10.3 Average Power Measurement Setup
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10.4 Bluetooth Conducted Powers

Channel
Frequency

Frame AVG Output 
Power

(1Mbps)

Frame AVG Output 
Power 

(2Mbps)

Frame AVG Output 
Power

(3Mbps)
(MHz) (dBm) (mW) (dBm) (mW) (dBm) (mW)

Table 10.16 Bluetooth Frame Average RF Power 

Channel
Frequency Frame AVG Output Power

(LE)
(MHz) (dBm) (mW)

Table 10.17 Bluetooth LE Frame Average RF Power

Bluetooth Conducted Powers procedures

Figure 10.4 Average Power Measurement Setup
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11. SYSTEM VERIFICATION

11.1 Tissue Verification  

MEASURED TISSUE PARAMETERS

Date(s) Tissue
Type

Ambient
Temp.[°C]

Liquid
Temp.[°C]

Measured
Frequency

[MHz]

Target
Dielectric
Constant, 

Target
Conductivity,

(S/m)

Measured
Dielectric
Constant, 

Measured
Conductivity,

(S/m)
Deviation

[%]
Deviation 

[%]

Measurement Procedure for Tissue verification:
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11.2 Test System Verification

SYSTEM DIPOLE VERIFICATION TARGET & MEASURED

Figure 11.1 Dipole Verification Test Setup Diagram & Photo
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12. SAR TEST RESULTS

12.1 Head SAR Results
Table 12.1 GSM/GPRS 850 Head SAR

MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Phantom
Position

Device
Serial

Number

# of 
Time 
Slots 

Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

0.353 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Head
1.6 W/kg (mW/g)

Table 12.2 PCS/GPRS 1900 Head SAR
MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Phantom
Position

Device
Serial

Number

# of 
Time 
Slots 

Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

0.558 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Head
1.6 W/kg (mW/g)
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Table 12.3 WCDMA 850 Head SAR
MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Phantom
Position

Device
Serial

Number
Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

0.351 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Head
1.6 W/kg (mW/g)

Table 12.4 DTS Head SAR
MEASUREMENT RESULTS

FREQUENCY
Mode Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Phantom
Position

Device
Serial

Number

Data
Rate

[Mbps]
Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

0.424 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Head
1.6 W/kg (mW/g)
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12.2 Standalone Body-Worn SAR Worn SAR Results
Table 12.5 GSM/PCS/GPRS/WCDMA Body-Worn SAR

MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Spacing
[Side] 

Device
Serial

Number

# of 
Time 
Slot

s

Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Body
1.6 W/kg (mW/g)

Table 12.6 DTS Body-Worn SAR
MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Spacing
[Side] 

Device
Serial

Number

Data
Rate

[Mbps]
Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Body
1.6 W/kg (mW/g)
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12.3 Standalone Wireless router SAR Results
Table 12.7 GPRS Hotspot SAR

MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power
[dBm]

Conducted
Power
[dBm]

Drift 
Power
[dB]

Spacing
[Side]

Device
Serial

Number

# of 
Time 
Slots

Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled

SAR
(W/kg)

Plots 
#MHz Ch

0.612 

0.695 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Body
1.6 W/kg (mW/g)
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Table 12.8 WCDMA Hotspot SAR
MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Spacing
[Side] 

Device
Serial

Number

# of 
Time 
Slots 

Duty
Cycl

e

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

0.605 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Body
1.6 W/kg (mW/g)

Table 12.9 W-LAN Hotspot SAR
MEASUREMENT RESULTS

FREQUENCY
Mode/
Band Service

Maximum
Allowed
Power 
[dBm]

Conducted
Power 
[dBm]

Drift 
Power 
[dB]

Spacing
[Side] 

Device
Serial

Number

Data
Rate

[Mbps]
Duty
Cycle

1g
SAR

(W/kg) 
Scaling
Factor

1g
Scaled
SAR

(W/kg)

Plots 
#MHz Ch

0.150 

ANSI / IEEE C95.1-2005– SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population Exposure

Body
1.6 W/kg (mW/g)
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12.4 SAR Test Notes
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13. FCC MULTI-TX AND ANTENNA SAR CONSIDERATIONS

13.1 Introduction

13.2 Simultaneous Transmission Procedures

 

Table 13.1 Estimated SAR

Mode
Frequency

Maximum
Allowed
Power

Separation
Distance
(Body)

Estimated
SAR

(Body)

[MHz] [dBm] [mW] [mm] [W/kg] 

13.3 Simultaneous Transmission Capabilities

Figure 13.1 Simultaneous Transmission Paths

Path 1 Path 2
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Table 13.2 Simultaneous Transmission Scenarios

No. Capable Transmit Configuration Head Body-Worn
Accessory

Wireless
Router Note
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13.4 Head SAR Simultaneous Transmission Analysis

Table 13.3 Simultaneous Transmission Scenario for GSM with 2.4 GHz W-LAN (Held to Ear)

Simult
TX Configuration

GSM850
SAR

(W/kg) 

2.4G 
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

Simult 
TX Configuration

PCS1900
SAR

(W/kg) 

2.4G 
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

0.702 0.783 

Table 13.4 Simultaneous Transmission Scenario for GPRS with 2.4 GHz W-LAN (Held to Ear)

Simult
TX Configuration

GPRS
850
SAR

(W/kg) 

2.4G 
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

Simult 
TX Configuration

GPRS 
1900
SAR

(W/kg) 

2.4G 
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

0.718 0.982 

Table 13.5 Simultaneous Transmission Scenario for WCDMA with 2.4 GHz W-LAN (Held to Ear)

Simult
TX Configuration

WCDMA
850
SAR

(W/kg) 

2.4G 
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

0.745 
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13.5 Body-Worn Simultaneous Transmission Analysis

Table 13.6 Simultaneous Transmission Scenario with 2.4 GHz W-LAN (Body-Worn at 10 mm)

Configuration Mode
2G/3G
SAR

(W/kg)

2.4G 
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

7 
Table 13.7 Simultaneous Transmission Scenario with Bluetooth (Body-Worn at 10 mm)

Configuration Mode
2G/3G
SAR

(W/kg)

Bluetooth
SAR

(W/kg) (W/kg) 
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13.6 Hotspot SAR Simultaneous Transmission Analysis

Table 13.8 Simultaneous Transmission Scenario for GPRS with 2.4GHz W-LAN  (Hotspot at 10 mm)

Simult
TX Configuration

GPRS
850
SAR

(W/kg) 

2.4G
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

Simult 
TX Configuration

GPRS
1900
SAR

(W/kg)

2.4G
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

0.776 

0.762  

Table 13.9 Simultaneous Transmission Scenario for WCDMA with 2.4GHz W-LAN (Hotspot at 10 mm)

Simult
TX Configuration

WCDMA
850
SAR

(W/kg) 

2.4G
W-LAN

(802.11b)
SAR

(W/kg)

SAR
(W/kg) 

0.755 

13.7 Simultaneous Transmission Conclusion
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14. SAR MEASUREMENT VARIABILITY

14.1 Measurement Variability

SAR Measurement Variability was assessed using the following procedures for each frequency band:

14.2 Measurement Uncertainty
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15. IEEE P1528 –MEASUREMENT UNCERTAINTIES

835 MHz Head

Measurement System

Test Sample Related

Physical Parameters

Combined Standard 
Uncertainty ± 12.1 % 

Expanded Uncertainty (k=2) ± 24.2 % 
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835 MHz Body

Measurement System

Test Sample Related

Physical Parameters

Combined Standard 
Uncertainty ± 12.1 % 

Expanded Uncertainty (k=2) ± 24.2 % 
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1900 MHz Head

Measurement System

Test Sample Related

Physical Parameters

Combined Standard 
Uncertainty ± 12.2 % 

Expanded Uncertainty (k=2) ± 24.4 % 
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1900 MHz Body

Measurement System

Test Sample Related

Physical Parameters

Combined Standard 
Uncertainty ± 12.2 % 

Expanded Uncertainty (k=2) ± 24.4 % 
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2450 MHz Head

Measurement System

Test Sample Related

Physical Parameters

Combined Standard 
Uncertainty ± 12.1 % 

Expanded Uncertainty (k=2) ± 24.2 % 
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2450 MHz Body

Measurement System

Test Sample Related

Physical Parameters

Combined Standard 
Uncertainty ± 12.3 % 

Expanded Uncertainty (k=2) ± 24.6 % 
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16.CONCLUSION

Measurement Conclusion



Report No. FCC ID Date of issue

Copyright 2015, DT&C Co., Ltd.

17. REFERENCES



Report No. FCC ID Date of issue

Copyright 2015, DT&C Co., Ltd.




