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14. 2450MHz Simulated Tissues Composition  
 

Ingredient MiXTURE(%) 

Head 2450MHz Muscle 2450MHz 

Water 55.0 68.64 
DGMBE 45.0 31.37 

Note:DGMBE(Diethylenglycol-monobuthyl ether) 
 
15. 2450MHz Validation Measurement  
 
Simulated tissue liquid parameter 
 
15-a   Simulated Tissue Liquid Parameter confirmation  
 
The dielectric parameters were checked prior to assessment using the HP85070D dielectric probe kit. 
The dielectric parameters measurement are reported in each correspondent section. 
 
 
15-b   Head 2450 MHz 
 

Type of liquid :  Head 2450 MHz 
Ambient temperature (deg.c.) :  24.3 
Relative Humidity (%) :  37 
Liquid depth (cm) :  15.0 

Parameters Target Value Measured Deviation [%] Limit [%]

Before After *1

Relative Permittivity  εr 39.2 38.1 -2.8 +/-5
Coductivity   σ [mho/m] 1.80 1.87 3.9 +/-5

23.2 23.2

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date
Frequency Liquid Temp [deg.c]

1-Apr 2450
 

*1 The target values is a parameter defined in FCC OET 65. 
 

Parameters Target Value Measured Deviation [%] Limit [%]

Before After *1

Relative Permittivity  εr 39.0 38.1 -2.3 +/-10
Coductivity   σ [mho/m] 1.74 1.87 7.5 +/-10

23.2 23.2

DIELECTRIC PARAMETERS MEASUREMENT RESULTS

Date
Frequency Liquid Temp [deg.c]

1-Apr 2450
 

*2 The target value is the calibrated dipole Body TSL parameters. (D2450V2 SN:713) 
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15-c   Muscle 2450 MHz 
Type of liquid :  Muscle 2450 MHz 
Ambient temperature (deg.c.) :  24.5 
Relative Humidity (%) :  41 
Liquid depth (cm) :  15.0 
                                                       

Date Parameters Target Value Measured Deviation [%] Limit [%]
Before After *1

Relative Permittivity  εr 52.7 50.9 -3.4 +/-5

Coductivity   σ [mho/m] 1.95 2.01 3.1 +/-5

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Frequency Liquid Temp [deg.c]

31-Mar 2450 23.5 23.5

 
*1 The target values is a parameter defined in FCC OET 65. 
 

Date Parameters Target Value Measured Deviation [%] Limit [%]
Before After *2

Relative Permittivity  εr 52.5 50.9 -3.0 +/-10

Coductivity   σ [mho/m] 1.95 2.01 3.1 +/-10
23.5 23.5

DIELECTRIC PARAMETERS MEASUREMENT RESULTS
Frequency Liquid Temp [deg.c]

31-Mar 2450

 
*2 The target value is the calibrated dipole TSL parameters. (D2450V2  SN:713) 
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16. 2450MHz System validation data 
 
Prior to the assessment, the system validation kit was used to test whether the system was operating within its 
specifications of +/-10%. The validation results are in the table below. Please refer to APPENDIX3. 
 
System validation of 2450MHz 
  

Frequency                   :  2450MHz 
 Ambient temperature (deg.c.) :  24.0 (1-Apr), 24.5 (31-Mar) 
 Relative Humidity (%) :  37 (1-Apr), 41(31-Mar) 

Dipole  :  D2450V2  SN:713 
 Power :  250mW 
 

Deviation Limit

[%] [%]

Before After Target*1 Measured Target*1 Measured Target*2 Measured

1-Apr 23.2 23.2 39.2 38.1 1.80 1.87 13.1 12.9 -1.5 +/-10

SYSTEM PERFORMANCE CHECK

Date

Liquid (HEAD 2450MHz) System dipole validation target & measured

Liquid Temp [deg.c.]

Relative Permittivity Conductivity

SAR 1g [W/kg]εr σ [mho/m]

*1 The taget value is the parameter defined in FCC OET 65.  
*2 Because the forward power of the dipole was checked with 250mW, the taget value is 1/4 values of the parameter 
defined in IEEE Standard 1528. 
 

Deviation Limit

[%] [%]

Before After Target*1 Measured Target*1 Measured Target*2 Measured

1-Apr 23.2 23.2 39.0 38.1 1.74 1.87 13.1 12.9 -1.5 +/-10

31-Mar 23.5 23.5 52.5 50.9 1.95 2.01 13.0 12.4 -4.5 +/-10

SYSTEM PERFORMANCE CHECK

Date

Liquid (Body 2450MHz) System dipole validation target & measured

Liquid Temp [deg.c.]

Relative Permittivity Conductivity

SAR 1g [W/kg]εr σ [mho/m]

*1 The target value is the calibrated dipole Body TSL parameters. (D2450V2 SN:713) 
*2 The target value is a manufacturer calibrated dipole Body SAR value. (D2450V2  SN:713) 
Note: Please refer to Attachment for the result representation in plot format 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Test system for the system performance check setup diagram  

2450MHz System         
performance check setup 
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17. 2450MHz Validation Measurement data 
 
Head /2450MHz System Validation Forward Conducted Power : 250mW 
 
Dipole 2450 MHz; Type: D2450V2; Serial:713 
Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;Duty Cycle: 
1:1 
Medium parameters used: f = 2450 MHz; σ = 1.87 mho/m; εr = 38.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 
Probe: EX3DV3 - SN3507; ConvF(7.88, 7.88, 7.88); Calibrated: 2011/03/16  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE4 Sn539; Calibrated: 2010/09/13  
Phantom: SAM with CRP; Type: SAM;  
Measurement SW: DASY52, Version 52.6 (1); SEMCAD X Version 14.4.2 (2595)  
 
System Performance Check HSL/System Performance Check/Area Scan (61x61x1): Measurement grid: dx=15mm, 
dy=15mm 
Maximum value of SAR (interpolated) = 20.320 mW/g 
 
System Performance Check HSL/System Performance Check/Zoom Scan (7x7x7)/Cube 0: Measurement grid: 
dx=5mm, dy=5mm, dz=5mm 
Reference Value = 87.916 V/m; Power Drift = -0.02 dB 
Peak SAR (extrapolated) = 27.828 W/kg 
 
SAR(1 g) = 12.9 mW/g; SAR(10 g) = 5.87 mW/g 
Maximum value of SAR (measured) = 20.201 mW/g 
 
Test Date = 04/01/2011 
Ambient Temperature = 24.3 degree.c    
Liquid Temperature = Before 22.5degree.C  ,   After 22.5 degree.C 
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Body /2450MHz System Validation Forward Conducted Power : 250mW 
 
Dipole 2450 MHz; Type: D2450V2; Serial:713 
 
Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency: 2450 MHz;Duty Cycle: 
1:1 
Medium parameters used: f = 2450 MHz; σ = 2.01 mho/m; εr = 50.9; ρ = 1000 kg/m3  
Phantom section: Flat Section  
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)  
DASY5 Configuration: 
Probe: EX3DV3 - SN3507; ConvF(7.61, 7.61, 7.61); Calibrated: 2011/03/16  
Sensor-Surface: 2mm (Mechanical Surface Detection)  
Electronics: DAE3 Sn509; Calibrated: 2010/07/07  
Phantom: ELI 4.0; Type: QDOVA001BA;  
Measurement SW: DASY52, Version 52.6 (1); SEMCAD X Version 14.4.2 (2595)  
 
Flat-Section MSL/ System Performance Check /Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (interpolated) = 20.870 mW/g 
 
Flat-Section MSL/ System Performance Check /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 
dz=5mm 
Reference Value = 84.190 V/m; Power Drift = -0.0059 dB 
Peak SAR (extrapolated) = 26.109 W/kg 
 
SAR(1 g) = 12.4 mW/g; SAR(10 g) = 5.72 mW/g 
Maximum value of SAR (measured) = 19.210 mW/g 
 
Test Date = 03/31/2011 
Ambient Temperature = 24.5 degree.c    
Liquid Temperature = Before 23.5 degree.C  ,   After 23.5 degree.C 
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18. Validation uncertainty 
 
The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents[6] 
and is given in the following Table. 
Error Description 
 

Uncertainty 
value ± % 

Probability 
distribution 

divisor (ci) 
1g 

Standard 
Uncertainty 
(1g) 

vi 
or 
veff 

Measurement System       
Probe calibration ±6.55 Normal 1 1 ±6.55 ∞ 
Axial isotropy of the probe ±4.7 Rectangular √3 1 ±2.7 ∞ 
Spherical isotropy of the probe ±9.6 Rectangular 0 0 0 ∞ 
Boundary effects ±1.0 Rectangular √3 1 ±1.2 ∞ 
Probe linearity ±4.7 Rectangular √3 1 ±2.7 ∞ 
Detection limit ±1.0 Rectangular √3 1 ±0.6 ∞ 
Readout electronics ±0.3 Normal 1 1 ±0.3 ∞ 
Response time 0 Rectangular √3 1 0 ∞ 
Integration time 0 Rectangular √3 1 0 ∞ 
RF ambient Noise ±1.0 Rectangular √3 1 ±1.7 ∞ 
RF ambient Reflections ±1.0 Rectangular √3 1 ±1.7 ∞ 
Probe Positioner ±0.8 Rectangular √3 1 ±0.5 ∞ 
Probe positioning ±6.7 Rectangular √3 1 ±3.9 ∞ 
Algorithms for Max.SAR Eval. ±2.0 Rectangular √3 1 ±1.2 ∞ 
Dipole       
Deviation of exp.dipole ±5.5 Rectangular √3 1 ±3.2 ∞ 
Dipole Axis to Liquid Distance ±2.0 Rectangular √3 1 ±1.2 ∞ 
Input power and SAR drift meas. ±3.4 Rectangular √3 1 ±2.7 ∞ 
Phantom and Setup       
Phantom uncertainty ±4.0 Rectangular √3 1 ±2.3 ∞ 
SAR correction ±1.9 Rectangular √3 1 ±1.1  
Liquid conductivity (target) ±5.0 Rectangular √3 0.78 ±2.3 ∞ 
Liquid conductivity (meas.) ±5.0 Rectangular 1 0.26 ±1.3  ∞ 
Liquid permittivity (target) ±5.0 Rectangular √3 0.78 ±2.3  ∞ 
Liquid permittivity (meas.) ±5.0 Rectangular 1 0.23 ±1.2  ∞ 

       
Combined Standard Uncertainty    ±11.01  
Expanded Uncertainty (k=2)    ±22.02  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 108 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

19. System Validation Dipole (D900V2,S/N: 155) 
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20. System Validation Dipole (D1800V2,S/N: 2d04) 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 118 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 119 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 120 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 121 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 122 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 123 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 124 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 125 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 

 
 



 Test report No. : 31HE0196-HO-G-R1 

 Page  : 126 of 151 
 FCC ID : A98-PUL1905 
 Issued date : April 11, 2011 
 Revised date : April 15, 2011 

 

UL Japan, Inc. 
Head Office EMC Lab.     
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN 
Telephone: +81 596 24 8116    
Facsimile: +81 596 24 8124 

 
21. System Validation Dipole (D2450V2,S/N: 713) 
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22. Dosimetric E-Field Probe Calibration (EX3DV3,S/N: 3507)   
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APPENDIX 4 :  Test configuration for HSPA device 
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1. Explanation of theWCDMA HSDPA/HSPA Power measurement mode 
3GPP TS 34.121 defines test requirements and procedures for testing all variations of WCDMA. 3GPP TS 34.121 
defines 4 HSDPA testconfigurations and 5 HSUPA test configurations (“Subtests”) for various RF Conformance 
tests. And also FCC KDB941225 D01 is referencing 3GPP Subtest configurations for FCC Type Approval Testing. 
The Following table shows Release 6 HSPA Subtest Configurations per 3GPP TS 34.121. 
 
[HSDPA] 

 
 
[HSUPA] 
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2. Maximum Output Power Verification 
[HSDPA] 
Maximum output power was verified on High, Middle anb Low channels according to the Release 6 procedures 
described in section 5.2 of 3GPP TS 34.121, using an FRC with H-set 1 and 12.2kbps RMC with TPC (transmit 
power control) set to all “1’s”. Output power was measured according requirements for HS-DPCCH Sub-test 1-4. 
 
[HSUPA] 
Maximum output power was verified on the High, Middle and Low channels according to Release 6 procedures in 
section 5.2 of 3GPP TS 34.121, using the appropriate RMC, FRC and E-DCH configurations. When E-DCH was 
active, inner loop power control with power control algorithm 2 was used to maintain E-TFCI requirements. 
Output power for the applicable HSPA modes was measured for E-DCH Sub-test 1-5. 
 
3. SAR Measurements for Head 
Condition that 12.2 kbps AMR Mode measurement is necessary 
SAR for head exposure configurations in voice mode is measure using a 12.2 kbps RMC with TPC bits configured 
to all “1’s”. SAR in AMR configurations is not required when the maximum average output of each RF channel 
for 12.2 kbps AMR is less than ¼ dB higher than that measured in 12.2 kbps RMC. 
 
Measurement configurations for 12.2 kbps AMR 
SAR is measured on the maximum output channel in 12.2 kbps AMR with a 3.4 kbps SRB (signaling radio bearer) 
using the exposure configuration that results in the highest SAR in 12.2 kbps RMC for that RF channel. 
 
 
4. SAR Measurements for Body 
Condition that Body SAR measurement is necessary 
[HSDPA] 
Body SAR is required for HSDPA when the maximum average output of each RF channel with HSDPA active is 
at least ¼ dB higher than that measured without HSDPA using 12.2 kbps RMC or the maximum SAR for 12.2 
kbps RMC was above 75% of the SAR limit.  
 
[HSPA] 
Body SAR is required for HSPA when the maximum average output of each RF channel with HSPA active is at 
least ¼ dB higher than that measured without HSPA using 12.2 kbps RMC or the maximum SAR for 12.2 kbps 
RMC is above 75% of the SAR limit. 
 
Measurement configurations for Body SAR 
 
[HSDPA] 
Body SAR for HSDPA is measured using FRC with H-Set 1 in Sub-test 1 and 12.2 kbps RMC configured in Test 
Loop Mode 1, using the highest body SAR configuration in 12.2 kbps RMC without HSDPA. SAR for body 
exposure configurations in data modes is measured using a 12.2 kbps RMC with TPC bits configured to all “1’s”. 
 
[HSUPA] 
Body SAR for HSUPA is measured with E-DCH Sub-test 5, using H-Set 1 and HPSK for FRC and a 12.2 kbps 
RMC configured in Test Loop Mode 1 with power control algorithm 2, according to the highest body SAR 
configuration in 12.2 kbps RMC without HSPA. Inner loop power control with power control algorithm 2 is 
required to maintain E-TFCI requirements. 
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5. Test Equipment Setting Summary Table 
The following table is the key parameters that was configured in test equipment. 
Subtest Mode Loopback 

Mode 
Rel99 
RMC 

HSDPA 
FRC 

HSUPA 
Test 

Common Setting βc/βd MPR Power 
Class 3 
limit 

βc βd 

 Rel99 Test Mode 1 12.2kbps 
RMC 

- -   8/15  24(+1.7/-
3.7dB) 

1 Rel6 
HSDPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

- 2/15 15/15 2/15 0 24(+1.7/-
3.7dB) 

2 Rel6 
HSDPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

- 12/15 15/15 12/15 0 24(+1.7/-
3.7dB) 

3 Rel6 
HSDPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

- 15/15 8/15 15/8 0.5 23.5(+2.2/
-3.7dB) 

4 Rel6 
HSDPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

- 15/15 4/15 15/4 0.5 23.5(+2.2/
-3.7dB) 

1 Rel6 
HSUPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

HSUPA 
Loopback

11/15 15/15 11/15 0 24(+1.7/-
3.7dB) 

2 Rel6 
HSUPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

HSUPA 
Loopback

6/15 15/15 6/15 2 22(+3.7/-
3.7dB) 

3 Rel6 
HSUPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

HSUPA 
Loopback

15/15 9/15 15/9 1 23(+2.7/-
3.7dB) 

4 Rel6 
HSUPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

HSUPA 
Loopback

2/15 15/15 2/15 2 22(+3.7/-
3.7dB) 

5 Rel6 
HSUPA 

Test Mode 1 12.2kbps 
RMC 

H-Set 1 
(HPSK) 

HSUPA 
Loopback

15/15 15/15 15/15 0 24(+1.7/-
3.7dB) 

 
Subtest HSDPA Specific Settings 

ΔAC
K 

ΔNACK ΔCQI Ack-
Nack 
repetitio
n factor 

CQI 
Feedback

CQI 
Repetitio
n Factor 

Ahs=βhs/β
c 

Rel 6 HSDPA 
1 8 8 8 3 4ms 2 30/15 
2 8 8 8 3 4ms 2 30/15
3 8 8 8 3 4ms 2 30/15
4 8 8 8 3 4ms 2 30/15

 
Subtest HSDPA Specific Settings HSUPA Specific Settings HSUPA Additional Info 

ΔA
CK 

ΔNACK ΔCQI Ack-
Nack 
repetitio
n factor 

CQI 
Feedback

CQI 
Repetitio
n Factor 

Ahs=βhs/β
c 

ΔE-
DPCCH

ΔHARQ AG 
Index 

ETFCI(form 
TS34.121 
Table 
C.11.1.3) 

Associated 
Max UL 
Data Rate 
kbps 

Rel 6 HSUPA 
1 8 8 8 3 4ms 2 30/15 6 0 20 75 242.1 
2 8 8 8 3 4ms 2 30/15 8 0 12 67 174.9 
3 8 8 8 3 4ms 2 30/15 8 0 15 92 482.8 
4 8 8 8 3 4ms 2 30/15 5 0 17 71 205.8 
5 8 8 8 3 4ms 2 30/15 7 0 21 81 308.9 
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HSUPA Reference E-TFCI Parameters  
[Subtest 1,2,4,5] 

 
 
[Subtest 3]gyuz 

 
 
 
 
 


