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1 PURPOSE

At the time we submitted our initial application, Kyocera Wireless Corp. (KWC) did not have
any accessories for a body-worn application. Therefore, the compliance test for Specific
Absorption Rate for a body worn use was performed with 22.5mm separation, and the test
results were reported in the initial application.

Per customer desires, KWC has designed its own leather case with a belt clip for model 2255
hand free application. This test report shows the compliance of the KWC-2255 for Specific
Absorption Rate when using the KWC designed body-worn accessory.

2 SAR TEST FACILITY
SAR tests were performed in the same KWC SAR Test Facility located at the following
address:

Kyocera Wireless Corp.
Building AA
10300 Campus Point Drive
San Diego, CA92131

The description of KWC SAR test facility was stated in the original SAR report that was
submitted under FCC ID: OVFKWC-2255.

3 APPLICABLE REGULATIONS

The KWC-2255 is designed to comply with the specific absorption rate SAR limits for
distances within 20 cm of the transmitting elements of the MES, and with general public
uncontrolled environment Maximum Permissible Exposure (MPE) limits at distances greater
than 20 cm from the transmitting elements of the device, as required by Sections 1.1307 through
1.1310, 2.1093 of the 47 C.F.R. (1998). This test report pertains specifically to the following
limit from the Code of Federal Regulations 47  “Limits for General Population/Uncontrolled
exposure: 0.08 W/kg as averaged over the whole-body and spatial peak SAR not exceeding 1.6
W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube).
 Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 4
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W/kg, as averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube).”

4 KWC DESIGNED BODY-WORN ACCESSORY

Originally, KWC did not have any accessories available for a body-worn application. See page
80 in the original User’s Guide submitted under FCC ID: OVFKWC-2255. (This page has been
attached to the report in Appendix C.) 

Per the customer desires, KWC have designed an accessory for a body-worn application. This
body-worn accessory consists of a leather case and a belt clip. The following are the photos of
the accessory.
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2255 in KWC Leather Case

Front
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Side 1
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Side 2
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5 TEST SAMPLE OPERATION

The same phone tested for the initial submittal was used for this test. The test sample (S/N:
1S2X0115810873) was made to transmit maximum power controlled by a phone_t software, a
KWC phone control software. The DASY 3 system checks E fields strength at a fixed location
before and after each scan, and checks for drift due to draining of the battery or some other
effect. This shows up as “drift” on the report and if it is too high the test is repeated.

Maximum output power --

In order to keep the consistency, the phone 2255 was set to the same maximum conducted
power level as that in the initial Type Acceptance Application under FCC ID: OVFKWC-2255.
The maximum conducted output power levels are re-listed in the tables below.

Conducted power used for SAR test - Cellular (same as the initial SAR report Table 3)
RF output power (W or dBm) - Cellular

Measured
Carrier

Frequency
(MHz)

Channel FM CDMA

824.04 991 0.398 W / 26.0 dBm
824.7 1013 0.309 W / 24.9 dBm
836.49 383 0.403 W / 26.05 dBm 0.316 W / 25.0 dBm
848.31 777 0.306 W / 24.86 dBm
848.97 799 0.398 W / 26 dBm

Maximum
Power over

Band
26.05 dBm 25.0dBm
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Conducted power used for SAR test - PCS (same as the initial SAR report Table 4)
RF output power (W or dBm) - PCS

Carrier
Frequency

(MHz)
Channel CDMA

measured
1851.25 25 0.209 W / 23.2 dBm

1880 600 0.219 W / 23.4 dBm
1908.75 1175 0.205 W / 23.12 dBm

Maximum
Power over

Band
23.4 dBm

The ERP/EIRP remained the same levels as what was reported in the initial SAR report, Table 5
and Table 6.

6 TISSUE PARAMENTS

The table below shows the parameters of muscle tissue used for SAR tests reported in this
report.

PARAMETERS OF MUSCLE TISSUE
Tissues Used in the Test Tissues Specified in FCC

Supplemental C
Frequency Permittivity Conductivity

(S/m)
Permittivity Conductivity

(S/m)
Muscle 835 MHz 55.1 0.96 55.2 0.97

Muscle 1800 MHz 54.3 1.56 53.3 1.52

HP85070B dielectric measurement system was used to calibrate muscle tissues. The dielectric
data sheets of muscle tissue are attached in Appendix B.
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7 SAR TEST RESULTS

KWC-2255 has been tested SAR for a hand free configuration by using KWC body-worn
accessory described in Section 4. All normal antenna operating positions were incorporated,
with the device transmitting maximum power of the low, high, and mid-band frequencies of the
KWC-2255. The KWC-2255 has been shown to be capable of compliance for localised SAR
limits specified in ANSI/IEEE std. C95.3-1992 and OET Bulletin 65.

The setup photos were attached in the following pages.

The table below lists the 1gram average SAR values measured on the KWC-2255 while using
KWC body-worn accessory. The SAR Plots are attached in Appendix A.

Body-Worn SAR Measurement Results (with KWC leather case and belt clip)

FREQ.
MHZ

CH.# SERIAL NUMBER MODULATION CONDUCTED
POWER
BEFORE

TEST

ANTENNA
POSITION

1 GRAM
AVG.SAR
(MW/G)

CONDUCTED
POWER
AFTER
TEST

824 991 1S2X0115810873 ANALOG Ext 0.337
824 991 1S2X0115810873 ANALOG 25.95 dBm Ret 0.393 25.97 dBm
836.5 383 1S2X0115810873 ANALOG Ext 0.304
836.5 383 1S2X0115810873 ANALOG 25.93 dBm Ret 0.436 25.98 dBm
849 799 1S2X0115810873 ANALOG Ext 0.302
849 799 1S2X0115810873 ANALOG 25.94 dBm Ret 0.410 26.0 dBm
824.7 383 1S2X0115810873 Cellular CDMA Ext 0.260
824.7 383 1S2X0115810873 Cellular CDMA 24.92 dBm Ret 0.347 25.23 dBm
1851.25 25 1S2X0115810873 PCS CDMA Ext 0.232
1851.25 25 1S2X0115810873 PCS CDMA 23.18 dBm Ret 0.260 23.22 dBm
1880 600 1S2X0115810873 PCS CDMA Ext 0.237
1880 600 1S2X0115810873 PCS CDMA 23.24 dBm Ret 0.254 23.17 dBm
1908.75 1175 1S2X0115810873 PCS CDMA Ext 0.231
1908.75 1175 1S2X0115810873  PCS CDMA 23.20 dBm Ret 0.238 23.20 dBm

With KWC leather case and belt clip, the highest body-worn SAR is 0.436 mW/g.
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Note: the previous User’s Guide has been revised to include the KWC body-worn accessory
tested above for a hand free application. The related pages in both previous User’s Guide and
revised User’s Guide have been submitted with this Class II Permissive change application. See
Appendix C.

8 MEASUREMENT UNCERTANTY

Below is the uncertainty budget determined for the DASY3 measurement system by Schmid
and Partners and the test device by KWC, according to the NIS81 and the NIST1297 document.

Uncertainty Description Error Distrib. Weight Std. Dev.
Probe Uncertainty
  axial isotropy  +/- 0.2dB U-shape 0.5  +/- 2.4%
  spherical isotropy  +/- 0.4dB U-shape 0.5  +/- 4.8%
  isotropy from gradient  +/- 0.5dB U-shape 0
  spatial resolution  +/- 0.5% normal 1  +/- 0.5%
  linearity error  +/- 0.2dB rectang. 1  +/- 2.7%
  caliabration error  +/- 3.3% normal 1  +/- 3.3%
SAR Evaluation Uncertainty
  data acquisition error  +/- 1% rectang. 1  +/- 0.6%
  ELF and RF disturbances  +/- 0.25% normal 1  +/- 0.25%
  conductivity assessment  +/- 10% rectang. 1  +/- 5.8%
Spatial Peak SAR Evaluation 
Uncertainty
  extrapol boundary effect  +/- 3% normal 1  +/- 3%
  probe positioning error  +/- 0.1mm normal 1  +/- 1%
  integrat. And cube orient  +/- 3% normal 1  +/- 3%
  cube shape inaccuracies  +/- 2% rectang. 1  +/- 1.2%
  devices positioning  +/- 6% normal 1  +/- 6%
RF Source Error (test device)  +/- 2% normal 1  +/- 2%
Combined Uncertainties  +/- 11.9%

The extended uncertainty (K=2) was assessed to be +/- 23.8%.

Taking it into account, the maximum SAR value in the body-worn application for model 2255
with KWC leather case and belt clip was 0.436mW/g +/- 23.8%, which is in compliance with
FCC requirements even if the worst case uncertainty of the system has to be added to the
assessed value.
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9 APPENDIX A -- SAR PLOTS



KWC 2255, #0873, FM ch991, With leather case and belt clip
SAR (1g): 0.337  [mW/g] ± 0.01 dB, SAR (10g): 0.252  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, FM ch991, conducted power=25.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: -0.03 dB

SAR
Tot

[mW/g]

3.40E-2

1.02E-1

1.70E-1

2.38E-1

3.06E-1



KWC 2255, #0873, FM ch991, With leather case and belt clip
SAR (1g): 0.393  [mW/g] ± 0.02 dB, SAR (10g): 0.293  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, FM ch991, conducted power=25.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: -0.14 dB

SAR
Tot

[mW/g]

3.96E-2

1.19E-1

1.98E-1

2.77E-1

3.56E-1



KWC 2255, #0873, FM ch383, With leather case and belt clip
SAR (1g): 0.304  [mW/g] ± 0.01 dB, SAR (10g): 0.225  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, FM ch383, conducted power=25.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: -0.04 dB

SAR
Tot

[mW/g]

3.01E-2

9.03E-2

1.50E-1

2.11E-1

2.71E-1



KWC 2255, #0873, FM ch383, With leather case and belt clip
SAR (1g): 0.436  [mW/g] ± 0.04 dB, SAR (10g): 0.323  [mW/g] ± 0.05 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, FM ch383, conducted power=25.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: -0.01 dB

SAR
Tot

[mW/g]

4.34E-2

1.30E-1

2.17E-1

3.04E-1

3.91E-1



KWC 2255, #0873, FM ch799, With leather case and belt clip
SAR (1g): 0.302  [mW/g] ± 0.01 dB, SAR (10g): 0.224  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, FM ch799, conducted power=25.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: -0.08 dB

SAR
Tot

[mW/g]

2.94E-2

8.82E-2

1.47E-1

2.06E-1

2.65E-1



KWC 2255, #0873, FM ch799, With leather case and belt clip
SAR (1g): 0.410  [mW/g] ± 0.01 dB, SAR (10g): 0.303  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, FM ch799, conducted power=25.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: 0.08 dB

SAR
Tot

[mW/g]

4.10E-2

1.23E-1

2.05E-1

2.87E-1

3.69E-1



KWC 2255, #0873, CDMA ch383, With leather case and belt clip
SAR (1g): 0.260  [mW/g] ± 0.00 dB, SAR (10g): 0.194  [mW/g] ± 0.00 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, CDMA ch383, conducted power=24.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: 0.10 dB

SAR
Tot

[mW/g]

2.62E-2

7.86E-2

1.31E-1

1.83E-1

2.36E-1



KWC 2255, #0873, CDMA ch383, With leather case and belt clip
SAR (1g): 0.347  [mW/g] ± 0.02 dB, SAR (10g): 0.258  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(5.36,5.36,5.36)
Muscle 835MHz: σ = 0.96 [mho/m] εr = 55.1 ρ = 1.00 [g/cm3]
File Name: KWC-2255 #0873, CDMA ch383, conducted power=24.9dBm, muscle with bc1.DA3
Operator: DWS
Powerdrift: -0.05 dB

SAR
Tot

[mW/g]

3.51E-2

1.05E-1

1.76E-1

2.46E-1

3.16E-1



KWC 2255, #0873, PCS ch25, With leather case and belt clip
SAR (1g): 0.232  [mW/g] ± 0.08 dB, SAR (10g): 0.142  [mW/g] ± 0.07 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(4.50,4.50,4.50)
Muscle 1800MHz: σ = 1.56 [mho/m] εr = 54.3 ρ = 1.00 [g/cm3]
File Name: S1 #0873, PCS ch25, conducted power=23.20dBm, muscle with leather, 11-29-01.DA3
Operator: DWS
Powerdrift: 0.03 dB

SAR
Tot

[mW/g]

2.39E-2

7.17E-2

1.20E-1

1.67E-1

2.15E-1



KWC 2255, #0873, PCS ch25, With leather case and belt clip
SAR (1g): 0.260  [mW/g] ± 0.06 dB, SAR (10g): 0.159  [mW/g] ± 0.06 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(4.50,4.50,4.50)
Muscle 1800MHz: σ = 1.56 [mho/m] εr = 54.3 ρ = 1.00 [g/cm3]
File Name: S1 #0873, PCS ch25, conducted power=23.20dBm, muscle with leather, 11-29-01.DA3
Operator: DWS
Powerdrift: -0.15 dB

SAR
Tot

[mW/g]

2.71E-2

8.13E-2

1.36E-1

1.90E-1

2.44E-1



KWC 2255, #0873, PCS ch600, With leather case and belt clip
SAR (1g): 0.237  [mW/g] ± 0.03 dB, SAR (10g): 0.144  [mW/g] ± 0.02 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(4.50,4.50,4.50)
Muscle 1800MHz: σ = 1.56 [mho/m] εr = 54.3 ρ = 1.00 [g/cm3]
File Name: S1 #0873, PCS ch600, conducted power=23.20dBm, muscle with leather, 11-29-01.DA3
Operator: DWS
Powerdrift: 0.07 dB

SAR
Tot

[mW/g]

2.35E-2

7.05E-2

1.18E-1

1.65E-1

2.12E-1



KWC 2255, #0873, PCS ch600, With leather case and belt clip
SAR (1g): 0.254  [mW/g] ± 0.03 dB, SAR (10g): 0.154  [mW/g] ± 0.01 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(4.50,4.50,4.50)
Muscle 1800MHz: σ = 1.56 [mho/m] εr = 54.3 ρ = 1.00 [g/cm3]
File Name: S1 #0873, PCS ch600, conducted power=23.20dBm, muscle with leather, 11-29-01.DA3
Operator: DWS
Powerdrift: 0.05 dB

SAR
Tot

[mW/g]

2.57E-2

7.71E-2

1.29E-1

1.80E-1

2.31E-1



KWC 2255, #0873, PCS ch1175, With leather case and belt clip
SAR (1g): 0.231  [mW/g] ± 0.01 dB, SAR (10g): 0.139  [mW/g] ± 0.03 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(4.50,4.50,4.50)
Muscle 1800MHz: σ = 1.56 [mho/m] εr = 54.3 ρ = 1.00 [g/cm3]
File Name: S1 #0873, PCS ch1175, conducted power=23.20dBm, muscle with leather, 11-29-01.DA3
Operator: DWS
Powerdrift: 0.03 dB

SAR
Tot

[mW/g]

2.37E-2

7.11E-2

1.19E-1

1.66E-1

2.13E-1



KWC 2255, #0873, PCS ch1175, With leather case and belt clip
SAR (1g): 0.238  [mW/g] ± 0.11 dB, SAR (10g): 0.144  [mW/g] ± 0.08 dB
Cubes (2) (Worst-case extrapolation)
Generic Twin Phantom; Flat Section
Probe: ET3DV5 - SN1353; ConvF(4.50,4.50,4.50)
Muscle 1800MHz: σ = 1.56 [mho/m] εr = 54.3 ρ = 1.00 [g/cm3]
File Name: S1 #0873, PCS ch1175, conducted power=23.20dBm, muscle with leather, 11-29-01.DA3
Operator: DWS
Powerdrift: 0.05 dB

SAR
Tot

[mW/g]

2.41E-2

7.23E-2

1.21E-1

1.69E-1

2.17E-1
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10 APPENDIX B -- DIELECTRIC DATA SHEETS
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11 APPENDIX C -- USER’S GUIDE



Original User’s Guide

Page 80
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