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7.4 Multiple Transmitter Evaluation 

7.4.1 Simultaneous SAR SAR test evaluation 

Simultaneous Transmission 

NO. Simultaneous Transmission Configuration Head Body worn 

1 FRS+ BT Yes Yes 

 

7.4.2 Estimated SAR 

When the standalone SAR test exclusion is applied to an antenna that transmits simultaneously with other 

antennas, the standalone SAR must be estimated according to the following to determine simultaneous 

transmission SAR test exclusion: 

• (max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)]·[√f(GHz)/x] W/kg 

for test separation distances ≤ 50 mm; 

Where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR. 

• 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm. 

Estimated SAR Result 

Freq. Band 
Frequency 

(GHz) 
Test Position 

max. 
power(dBm) 

Test 
Separation 

(mm) 

Estimated 

1g SAR (W/kg)

Bluetooth 2.48 
Head 1 25 0.011  

Body-worn 1 5 0.053  
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1) Simultaneous Transmission SAR Summation Scenario for head 

WWAN Band Exposure position 
①MAX.FRS 
SAR(W/kg) 

② 

MAX.BT 
SAR(W/kg) 

Summed 
SAR①+② 

Case NO. 

FRS Front face 1.13 0.011 1.141 No 

 

2) Simultaneous Transmission SAR Summation Scenario for body worn 

WWAN Band Exposure position 
①MAX.FRS 
SAR(W/kg) 

② 

MAX.BT 
SAR(W/kg) 

Summed 
SAR①+② 

Case NO. 

FRS Back side 1.28 0.053 1.333 No 
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8 Equipment list 
Test Platform SPEAG DASY5 Professional 

Location SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch 

Description SAR Test System (Frequency range 300MHz-6GHz) 

Software Reference DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331) 

Hardware Reference 

Equipment Manufacturer Model Serial Number 
Calibration 

Date 
Due date of 
calibration 

 Robot Staubli RX90L F03/5V32A1/A01 NCR NCR 

 Twin Phantom SPEAG SAM2 1913 NCR NCR 

 DAE SPEAG DAE4 1374 2017-08-31 2018-08-30

 E-Field Probe SPEAG EX3DV4 3789 2017-01-30 2018-01-29

 Validation Kits SPEAG D450V2 1149 2015-11-25 2018-11-24

 
Agilent Network 

Analyzer 
Agilent E5071C MY46523590 2017-03-06 2018-03-05

 Dielectric Probe Kit Agilent 85070E US01440210 NCR NCR 

 
RF Bi-Directional 

Coupler 
Agilent 86205-60001 MY31400031 NCR NCR 

 Signal Generator Agilent N5171B MY53050736 2017-03-06 2018-03-05

 Preamplifier Mini-Circuits ZHL-42W 15542 NCR NCR 

 Power Meter Agilent E4416A GB41292095 2017-03-06 2018-03-05

 Power Sensor Agilent 8481H MY41091234 2017-03-05 2018-03-04

 Power Sensor R&S NRP-Z92 100025 2017-03-06 2018-03-05

 Attenuator SHX TS2-3dB 30704 NCR NCR 

 Coaxial low pass filter Mini-Circuits VLF-2500(+) NA NCR NCR 

 Coaxial low pass filter Microlab Fxr LA-F13 NA NCR NCR 

 50 Ω coaxial load Mini-Circuits KARN-50+ 00850 NCR NCR 

 DC POWER SUPPLY SAKO SK1730SL5A NA NCR NCR 

 
Speed reading 
thermometer 

MingGao T809 NA 2017-03-08 2018-03-07

 
Humidity and 

Temperature Indicator 
KIMTOKA KIMTOKA NA 2017-03-08 2018-03-07

 
 
 
 Of  
 
 

9 Calibration certificate 
Please see the Appendix C 

10 Photographs 
           Please see the Appendix D  
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Appendix A: Detailed System Validation Results 
 

 

 

Appendix B: Detailed Test Results 
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Appendix A 
 

Detailed System Validation Results 
 
1. System Performance Check for Head  
System Performance Check 450 MHz Head  
2. System Performance Check for Body  
System Performance Check 450 MHz Body 
 
 



Date: 2018-1-12

Test Laboratory: SGS-SAR Lab

System Performance Check 450 MHz Head

DUT: D450V3; Type: D450V3; Serial: 1072

Communication System: UID 0, CW (0); Frequency: 450 MHz;Duty Cycle: 1:1

Medium: HSL450;Medium parameters used: f = 450 MHz; σ = 0.888 S/m; εr = 42.829; ρ = 1000 
kg/m3

Phantom section: Flat Section 

DASY 5 Configuration:

• Probe: EX3DV4 - SN3789; ConvF(9.49, 9.49, 9.49); Calibrated: 2017-1-30; 
• Sensor-Surface: 2mm (Mechanical Surface Detection), z = -2.0, 31.0 
• Electronics: DAE4 Sn1374; Calibrated: 2017-8-31 
• Phantom: ELI v4.0; Type: ELI; Serial: 1123 
• DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Head/d=15mm,Pin=250mV/Area Scan (11x21x1): Measurement grid: dx=15mm, 
dy=15mm
Maximum value of SAR (measured) = 1.22 W/kg

Head/d=15mm,Pin=250mV/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, 
dy=5mm, dz=5mm
Reference Value = 38.19 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 1.76 W/kg
SAR(1 g) = 1.18 W/kg; SAR(10 g) = 0.769 W/kg
Maximum value of SAR (measured) = 1.31 W/kg

0 dB = 1.47 W/kg = 1.67 dBW/kg



Date: 2018-1-12

Test Laboratory: SGS-SAR Lab

System Performance Check 450 MHz Body

DUT: D450V3; Type: D450V3; Serial: 1072

Communication System: UID 0, CW (0); Frequency: 450 MHz;Duty Cycle: 1:1

Medium: MSL450;Medium parameters used: f = 450 MHz; σ = 0.97 S/m; εr = 55.484; ρ = 1000 
kg/m3

Phantom section: Flat Section 

DASY 5 Configuration:

• Probe: EX3DV4 - SN3789; ConvF(9.65, 9.65, 9.65); Calibrated: 2017-1-30; 
• Sensor-Surface: 2mm (Mechanical Surface Detection), z = -2.0, 31.0 
• Electronics: DAE4 Sn1374; Calibrated: 2017-8-31 
• Phantom: ELI v4.0; Type: ELI; Serial: 1123 
• DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Body/d=15mm, Pin=398mW/Area Scan (11x21x1): Measurement grid: dx=15mm, 
dy=15mm
Maximum value of SAR (measured) = 1.24 W/kg

Body/d=15mm, Pin=398mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm
Reference Value = 32.11 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 2.05 W/kg
SAR(1 g) = 1.16 W/kg; SAR(10 g) = 0.762 W/kg
Maximum value of SAR (measured) = 1.31 W/kg

0 dB = 1.94 W/kg = 2.88 dBW/kg
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Appendix B 

Detailed Test Results 

1. FM



Date: 2018-1-12

Test Laboratory: SGS-SAR Lab

XMDJJ01FY FRS CH1 Front side 25mm

DUT: XMDJJ01FY; Type: Mi Walkie-Talkie; Serial: N/A

Communication System: UID 0, PTT-Analog (0); Frequency: 462.563 MHz;Duty Cycle: 1:1

Medium: HSL450;Medium parameters used: f = 463 MHz; σ = 0.899 S/m; εr = 42.554; ρ = 1000 
kg/m3

Phantom section: Flat Section 

DASY 5 Configuration:

• Probe: EX3DV4 - SN3789; ConvF(9.49, 9.49, 9.49); Calibrated: 2017-1-30; 
• Sensor-Surface: 2mm (Mechanical Surface Detection), z = -2.0, 31.0 
• Electronics: DAE4 Sn1374; Calibrated: 2017-8-31 
• Phantom: ELI v4.0; Type: ELI; Serial: 1123 
• DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Head/Area Scan (7x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.04 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm
Reference Value = 39.24 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 2.54 W/kg
SAR(1 g) = 1.95 W/kg; SAR(10 g) = 1.49 W/kg
Maximum value of SAR (measured) = 2.28 W/kg

0 dB = 2.28 W/kg = 3.58 dBW/kg



Date: 2018-1-12

Test Laboratory: SGS-SAR Lab

XMDJJ01FY FRS CH1 Back side 0mm with Back Cover

DUT: XMDJJ01FY; Type: Mi Walkie-Talkie; Serial: N/A

Communication System: UID 0, PTT-Analog (0); Frequency: 462.563 MHz;Duty Cycle: 1:1

Medium: MSL450;Medium parameters used: f = 463 MHz; σ = 0.981 S/m; εr = 55.273; ρ = 1000 
kg/m3

Phantom section: Flat Section 

DASY 5 Configuration:

• Probe: EX3DV4 - SN3789; ConvF(9.65, 9.65, 9.65); Calibrated: 2017-1-30; 
• Sensor-Surface: 2mm (Mechanical Surface Detection), z = -2.0, 31.0 
• Electronics: DAE4 Sn1374; Calibrated: 2017-8-31 
• Phantom: ELI v4.0; Type: ELI; Serial: 1123 
• DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Body/Area Scan (7x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.65 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, 
dz=5mm
Reference Value = 38.33 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 3.08 W/kg
SAR(1 g) = 2.21 W/kg; SAR(10 g) = 1.6 W/kg
Maximum value of SAR (measured) = 2.67 W/kg

0 dB = 2.67 W/kg = 4.27 dBW/kg
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Appendix C 
 

Calibration certificate 
 
1. Dipole 
D450V3-SN 1072(2015-11-25)  
2. DAE 
DAE4 - SN 1374(2017-08-31) 
3. Probe 
EX3DV4 - SN 3789(2017-1-30) 
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Client : SGS(Boce) Certificate No: Z17-97130

CALIBRATION CERTIFICATE

Object OAE4 - SN: 1374

Calibration Procedure(s)
FF-Z11-002-01
Calibration Procedure for the Oata Acquisition Electronics
(OAEx)

Calibration date August31,2017

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

AII calibrations have been conducted in the closed laboratory facility: environment temperature(22:t3)O(and
humidity<70%

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 10# Cal Oate(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 I 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18

Name Function
Calibrated by: Yu Zongying SAR Test Engineer

Reviewed by: Lin Ha。 SAR Test Engineer

Approved by: Qi Oianyuan SAR Project Leader

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
DAE
Connector angle

data acquisition electronics
information used in DASY system to align probe sensor X

to the robot coordinate system.

Methods Applied and Interpretation of Parameters:
DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

• Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

The repo叫provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range: 1LSB = 6.1μV, fullrange= -100...+300mV
Low Range: 1LSB = 61nV , full range = -1....... +3mV

DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 403.654士0.15% (k=2) 403.901 ::t 0.15% (k=2) 404.177士0.15% (k=2)

Low Range 3.98379士0.7% (k=2) 3.96900士0.7% (k=2) 3.99103::t 0.7% (k=2)

Connector Angle

Connector Angle 10be used in DASY syslem I 41.50::t 1 0

Certificate N0: Z 17-97130 Page3 of 3
























