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Picture D.3 Tilt position of the wireless device on the left side of SAM 

 

D.2. Body-worn device 

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or 

other battery operated wireless device with the ability to transmit while mounted on a 

person’s body using a carry accessory approved by the wireless device manufacturer.  

 

Picture D.4Test positions for body-worn devices 

 

D.3. Desktop device 

A typical example of a desktop device is a wireless enabled desktop computer placed on 

a table or desk when used. 

The DUT shall be positioned at the distance and in the orientation to the phantom that 

corresponds to the intended use as specified by the manufacturer in the user instructions. 

For devices that employ an external antenna with variable positions, tests shall be 

performed for all antenna positions specified. Picture 8.5 show positions for desktop 

device SAR tests. If the intended use is not specified, the device shall be tested directly 

against the flat phantom. 
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Picture D.5 Test positions for desktop devices 
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D.4. DUT Setup Photos 

 

Picture D.6 DSY5 system Set-up 

 

Note: 

The photos of test sample and test positions show in additional document. 
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ANNEX E. Equivalent Media Recipes 

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, 

preventol, glycol monobutyl and Cellulose. The liquid has been previously proven to be 

suited for worst-case. The Table E.1 shows the detail solution. It’s satisfying the latest 

tissue dielectric parameters requirements proposed by the IEEE 1528 and IEC 62209. 

 

Table E.1: Composition of the Tissue Equivalent Matter 

Frequency (MHz) 
835 

Head 

835 

Body 

1900 

Head 

1900 

Body 

2450 

Head 

2450 

Body 

Ingredients (% by weight) 

Water 41.45 52.5 55.242 69.91 58.79 72.60 

Sugar 56.0 45.0 \ \ \ \ 

Salt 1.45 1.4 0.306 0.13 0.06 0.18 

Preventol 0.1 0.1 \ \ \ \ 

Cellulose 1.0 1.0 \ \ \ \ 

Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22 

Dielectric 

Parameters 

Target Value 

ε=41.5 

σ=0.90 

ε=55.2 

σ=0.97 

ε=40.0 

σ=1.40 

ε=53.3 

σ=1.52 

ε=39.2   

σ=1.80 

ε=52.7   

σ=1.95 
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ANNEX F. System Validation 

The SAR system must be validated against its performance specifications before it is 

deployed. When SAR probes, system components or software are changed, upgraded or 

recalibrated, these must bevalidated with the SAR system(s) that operates with such 

components. 

Table F.1: System Validation Part 1 

System 

No. 
Probe SN. Liquid name 

Validation 

date 

Frequency 

point 

Permittivit

y ε 

Conductivity 

σ (S/m) 

1 3252 Head 750MHz Feb 2, 2018 750 MHz 43.156 0.858 

2 3252 Head 835MHz Feb 3, 2018 835 MHz 42.971 0.939 

3 3252 Head 1800MHz Feb 4, 2018 1800 MHz 40.544 1.375 

4 3252 Head 1900MHz Feb 5, 2018 1900 MHz 38.788 1.349 

5 3252 Head 2450MHz Feb 11, 2018 2450 MHz 40.902 1.821 

6 3252 Head 2600MHz Mar 4, 2018 2600 MHz 38.249 2.035 

7 7350 Head 5300MHz Feb 6, 2018 5300 MHz 36.988 4.697 

8 7350 Head 5800MHz Feb 6, 2018 5800 MHz 36.059 5.243 

9 3252 Body 750MHz Feb 2, 2018 750 MHz 57.684 0.945 

10 3252 Body 835MHz Feb 3, 2018 835 MHz 56.695 0.998 

11 3252 Body 1750MHz Feb 4, 2018 1800 MHz 55.0 1.473 

12 3252 Body 1900MHz Feb 5, 2018 1900 MHz 54.596 1.576 

13 3252 Body 2450MHz Feb 11, 2018 2450 MHz 53.002 1.976 

14 3252 Body 2600MHz Mar 4, 2018 2600 MHz 52.858 2.083 

15 7350 Body 5300MHz Feb 6, 2018 5300 MHz 49.847 5.333 

16 7350 Body 5800MHz Feb 6, 2018 5800 MHz 48.828 6.051 

Table F.2: System Validation Part 2 

CW 

Validation 

Sensitivity PASS PASS 

Probe linearity PASS PASS 

Probe lsotropy PASS PASS 

Mod 

Validation 

MOD.type GMSK GMSK 

MOD.type OFDM OFDM 

Duty factor PASS PASS 

PAR PASS PASS 
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ANNEX G. Probe and DAE Calibration Certificate 
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D750V3,Serial No.1144Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the 

test frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is 

not necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D750V3 Serial No.1144 

750 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

08.03.2015 -27.036 -- 54.412 -- -1.455 -- 

08.02.2016 -25.01 7.49 55.936 1.524 0.386 1.841 

 

D750V3 Serial No.1144 

750 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

08.03.2015 -29.522 -- 49.885 -- -3.338 -- 

08.02.2016 -29.116 1.38 49.671 0.214 -3.456 0.118 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D750V3 Serial No.1144 

750MHz-Head 

 

750MHz – Body 

 



            
           SAR Test Report        Reported No.: I18D00020-SAR01 

East China Institute of Telecommunications                       Page Number      : 191 of 271 
TEL: +86 21 63843300FAX:+86 21 63843301                    Report Issued Date : Mar. 22, 2018 

D750V3,Serial No.1144Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the 

test frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is 

not necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D750V3 Serial No.1144 

750 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

08.03.2015 -27.036 -- 54.412 -- -1.455 -- 

08.02.2016 -25.01 7.49 55.936 1.524 0.386 1.841 

08.02.2017 -25.662 2.61 55.125 0.811 -1.936 2.322 

 

D750V3 Serial No.1144 

750 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

08.03.2015 -29.522 -- 49.885 -- -3.338 -- 

08.02.2016 -29.116 1.38 49.671 0.214 -3.456 0.118 

08.02.2017 -30.474 4.66 49.189 0.482 -2.859 0.597 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D750V3 Serial No.1144 

750MHz-Head 

 

750MHz – Body 
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D835V2,Serial No.4d112 Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the 

test frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is 

not necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D835V2 Serial No.4d112 

835 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.22.2015 -27.27 -- 49.108 -- -4.2018 -- 

10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261 

 

D835V2 Serial No.4d112 

835 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.22.2015 -23.036 -- 46.184 -- -4.7866 -- 

10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D835V2 Serial No.4d112 

835MHz-Head

 

835MHz - Body 
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Justification of the extended calibration 

D835V2 Serial No.4d112 

835 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.22.2015 -27.27 -- 49.108 -- -4.2018 -- 

10.21.2016 -29.019 6.41 50.108 1 -2.1757 2.0261 

10.20.2017 -28.040 3.37 49.98 0.128 -3.965 1.789 

 

D835V2 Serial No.4d112 

835 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.22.2015 -23.036 -- 46.184 -- -4.7866 -- 

10.21.2016 -23.131 0.56 47.003 0.819 -2.9072 1.8794 

10.20.2017 -24.962 7.92 47.613 0.61 -4.977 2.07 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D835V2 Serial No.4d112 

835MHz-Head 

 

835MHz - Body 
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D1750V2,Serial No.1044 Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the 

test frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is 

not necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D1750V2 Serial No.1044 

1750 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.03.2015 -36.76 -- 48.891 -- 1.1688 -- 

11.02.2016 -36.675 0.23 49.732 0.841 0.738 0.431 

 

D1750V2 Serial No.1044 

1750Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.03.2015 -26.523 -- 45.53 -- 0.583 -- 

11.02.2016 -25.909 2.31 47.294 1.764 0.219 0.364 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D1750V2 Serial No.1044 

1750MHz-Head 

 

1750MHz - Body 
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Justification of the extended calibration 

D1750V2 Serial No.1044 

1750 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.03.2015 -36.76 -- 48.891 -- 1.1688 -- 

11.02.2016 -36.675 0.23 49.732 0.841 0.738 0.431 

11.01.2017 -34.452  48.865  1.490  

 

D1750V2 Serial No.1044 

1750Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.03.2015 -26.523 -- 45.53 -- 0.583 -- 

11.02.2016 -25.909 2.31 47.294 1.764 0.219 0.364 

11.01.2017 -26.065 0.6 45.263 2.031 -0.136 0.355 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D1750V2 Serial No.1044 

1750MHz-Head 

 

1750MHz - Body 
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D1900V2,Serial No.5d134 Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the 

test frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is 

not necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D1900V2 Serial No.5d134 

1900 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.04.2015 -24.201 -- 51.842 -- 6.0142 -- 

11.03.2016 -23.684 2.13 52.246 0.404 6.4699 0.456 

 

D1900V2 Serial No.5d134 

1900 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.04.2015 -24.028 -- 47.147 -- 5.4132 -- 

11.03.2016 -23.250 3.24 48.572 1.425 6.1951 0.782 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D1900V2 Serial No.5d134 

1900MHz-Head 

 

1900MHz - Body 
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Justification of the extended calibration 

D1900V2 Serial No.5d134 

1900 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.04.2015 -24.201 -- 51.842 -- 6.0142 -- 

11.03.2016 -23.684 2.13 52.246 0.404 6.4699 0.456 

11.02.2017 -24.279 0.595 50.467 1.779 6.1321 0.338 

 

D1900V2 Serial No.5d134 

1900 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

11.04.2015 -24.028 -- 47.147 -- 5.4132 -- 

11.03.2016 -23.250 3.24 48.572 1.425 6.1951 0.782 

11.02.2017 -25.512 9.73 47.647 0.925 4.6178 1.577 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D1900V2 Serial No.5d134 

1900MHz-Head 

 

1900MHz - Body 
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D2450V2,Serial No.858 Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the 

test frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is 

not necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D2450V2 Serial No.858 

2450 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -23.589 -- 53.231 -- 6.0299 -- 

10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386 

 

D2450V2 Serial No.858 

2450 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -22.642 -- 49.935 -- 7.3927 -- 

10.29.2016 -23.075 1.91 46.903 3.032 5.6814 1.711 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 

  



            
           SAR Test Report        Reported No.: I18D00020-SAR01 

East China Institute of Telecommunications                       Page Number      : 238 of 271 
TEL: +86 21 63843300FAX:+86 21 63843301                    Report Issued Date : Mar. 22, 2018 

Dipole Verification Data D2450V2 Serial No.858 

2450MHz-Head 

 

2450MHz - Body 
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Justification of the extended calibration 

D2450V2 Serial No.858 

2450 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -23.589 -- 53.231 -- 6.0299 -- 

10.29.2016 -23.466 0.52 50.672 2.559 6.4162 0.386 

10.27.2017 -22.956 2.17 52.563 1.891 6.85 0.434 

 

D2450V2 Serial No.858 

2450 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -22.642 -- 49.935 -- 7.3927 -- 

10.29.2016 -23.075 1.91 46.903 3.032 5.6814 1.711 

10.27.2017 -22.414 2.86 50.694 3.791 7.616 1.935 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm 
of prior calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D2450V2 Serial No.858 

2450MHz-Head  

 

2450MHz – Body 
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D2600V2,Serial No.1031 Extended Dipole Calibrations 

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test 

frequency to reduce uncertainty in the power measurement. 

Per KDB 865664 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior 

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not 

necessary and the calibration interval can be extended. 

 

Justification of the extended calibration 

D2600V2 Serial No.1031 

2600 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -28.261 -- 48.452 -- -3.4766 -- 

10.29.2016 -26.029 7.89 44.630 3.822 -4.4265 0.950 

 

D2600V2 Serial No.1031 

2600 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -25.441 -- 45.931 -- -3.125 -- 

10.29.2016 -25.582 0.54 48.845 2.914 -2.163 0.962 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 
calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D2600V2 Serial No.1031 

2600MHz-Head 

 

2600MHz - Body 
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Justification of the extended calibration 

D2600V2 Serial No.1031 

2600 Head 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -28.261 -- 48.452 -- -3.4766 -- 

10.29.2016 -26.029 7.89 44.630 3.822 -4.4265 0.950 

10.27.2017 -27.350 5.08 48.552 3.922 -3.976 0.451 

 

D2600V2 Serial No.1031 

2600 Body 

Date of 

Measurement 

Return-Loss 

(dB) 

Delta 

(%) 

Real 

Impedance 

(ohm) 

Delta 

(ohm) 

Imaginary  

Impedance  

(ohm) 

Delta 

(ohm) 

10.30.2015 -25.441 -- 45.931 -- -3.125 -- 

10.29.2016 -25.582 0.54 48.845 2.914 -2.163 0.962 

10.27.2017 -24.611 3.80 45.197 3.648 -2.881 0.718 

 
The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior 
calibration. Therefore the verification result should support extended calibration. 
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Dipole Verification Data D2600V2 Serial No.1031 

2600MHz-Head 

 

2600MHz - Body 
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ANNEX H. Accreditation Certificate 
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