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SUMMARY

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996 [1].

The order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g as
recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph
65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines
for Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC,
the device should be evaluated at maximum output power (radiated from the antenna) under “worst-case”
conditions for normal or intended use, incorporating normal antenna operating positions, device peak
performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal.
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of
radiation with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbed by human body (or its parts) — to determine how the RF
energy couples to the body or head which is a primary health concern for body worn devices. The limit
below which the exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g
average over 1 gram of tissue mass.

The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to
characterize the above effects in the device.

There was no SAR of any concern measured on the device for any of the investigated configurations.
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2 -TESTING EQUIPMENT

2.1 Equipments List & Calibration Info

Type / Model Cal. Date S/N:
DASY3 Professional Dosimetric System N/A N/A
Robot RX60L N/A F00/5H31A1/A/01
Robot Controller N/A FO1/5J72A1/A/01
Dell Computer Optiplex GX110 N/A N/A
Pentium III, Windows NT N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2003-06 456
SPEAG E-Field Probe ES3DV2 2004-04-12 3019
SPEAG Generic Twin Phantom N/A N/A
SPEAG Light Alignment Sensor N/A 278
Aprel Validation Dipole D-1800-S-2 2003-03-06 BCL-049
Brain Equivalent Matter (1900MHz) Each Use N/A
Muscle Equivalent Matter (1900MHz) Each Use N/A
Robot Table Each Use N/A
Phone Holder Each Use N/A
Phantom Cover Each Use N/A
HP Spectrum Analyzer HP§566A N/A 2240A01930
Microwave Amp. 8349A N/A 2644A02662
Power Meter Agilent E441913 2004-04-29 MY4121511
Power Sensor Agilent E4412A 2004-05-07 US38488542
Network Analyzer HP-8752C 2004-07-30 820079
Dielectric Probe Kit HP§5070A Each Use US99360201
SPEAG E-Field Probe ES3DV2 2004-06-10 1604
Signal, Generator 83650B 2004-01-29 3614A00276
Dual Directional Couple HP 778D 2003-08-13 14900
RF Amplifier ST181-20 N/R E012-0101
Analyzer, Spectrum, 8564E 2003-08-25 3943A01781
Wireless Communications E5515C 2004-04-05 GB44051221

2.2 Equipment Calibration Certificate

Please see the attached file.
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

Probe ET3DV6

SN:1604

Manufactured: July 30, 2001
Last calibrated: August 26, 2002
Repaired: June 3, 2004
Recalibrated: June 10, 2004

Calibrated for DASY Systems
{Note: non-compatible with DASY2 gystem! )
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ET3DV6 SN:1604 June 10, 2004

DASY - Parameters of Probe: ET3DV6 SN:1604

Sensitivity in Free Space Diode Compression®
Norm X 1.90 pVIVIm)y® DCPX 94
NomY 1.82 pVIVIim)? DCPY 94
NomZ 1.92 pVifVim)? DCPZ 94 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese ses Page T

Boundary Effect

Head 900 MMz Typieal SAR gradient: § % per mm
Sensor Canter to Phantom Surface Distance 317 mm 4.7Tmm
SAR,, [%) Without Correction Algorithm ae 4.8
SAR,, ] With Correction Algorithm 0.1 0.2
Head 1300 MHz Typical SAR gradient: 10 % per mm
Sensor Canter to Phantom Surface Distance 1.7 mm 4.7 mm
SAR,, [%) Without Correction Algorithm 13.0 BT
SAR,, [*] With Correction Algorithm 0.2 0.1

Sensor Offset

Proba Tip to Sensor Center 27 mm
Opstical Surface Dalaction in tolerance

The reported unr:qrtainl!l,r- of measurement |s stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 85%.

* muumercal insarzabion pammaier: unostangy nol reguined
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ETIDVE SN:1604 June 10, 2004

Frequency Response of E-Field
{ TEM-Cell:ifi110, Waveguide R22)

1.30

[}
=

-
(=1

frequency response
= =
a (=3
I 1‘

050

050 = -
L 500 1000 1800 2000 2500 2000

1 [MHz]
—a—TEM —8—R22
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ET3DVE SN: 1604 June 10, 2004

Receiving Pattern (¢ ), 6 0°

f = 900 MHz, TEM cell 1110 f = 1800 MHz, WG R22 |

1.00 —

0.680 — — S S R N N S N N S - | I N N . L] -
080 HT——t————— L L L [—o=—30 MHz

040 f——tt 1 N O I I I I O —=— 100 MHz

0.20 — =d— 300 MHz
== 900 MHz

errordE]
[l
a8

0.20 111 Ll —8— 1500 MHz
040 — N + —&— 2500 MHz
-0.60 1
-0.&0 I I I I N
qop LU TP TT] ISEENENEEEEE

g 80 120 180 240 300 3860

Axial Isotropy Error < £ 0.2 dB
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

ET3DVE SN:1604

June 10, 2004

Dynamic Range f(SARead)
{ Waveguide R22 )

| o.m B 1 10 100

b.od 0.1 1

mwem?

Probe Linearity Error <% 0.2 dB

Report #R0407262S.doc

Page 11 of 79

SAR Evaluation Report




WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ET3DVE SN:1604 June 10, 2004

Conversion Factor Assessment

f=2900 MHz, WGLS RS (head) f= 1800 MHz, WGLS R22 (head)
ana
25.0 ——
z = 200
= ~
-~
E 2 E
= F 150 ¢
=
=
= E
E < 00 o
5.0 -
0.
z[mm] z{mm]
== Analytical —o—Measuremels

—8— Analytical —o—Measuremats

f[MHz] Validity MHz]"  Tissue Permittivity Conduclivity Alpha Daepth  ConvF Uncertainty
800 B00-1000 Head 415:5% 087+5% 087 1T B.45 £11.3% (k=2)
1800 17101810 Heoad 400=25% 1.40:25% 047 264 523 £11.7% (k=2)

¥ The iotal stendand uncerainly & calculsing as ool-sum-aquane of standand Uncanisingy of the Comersion Facior sl callbmtion
frequinncy and fhe standard uncerminty for the ndicated Fequency barnd,
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ET3IDVE SN:1604 June 10, 2004

Deviation from Isotropy in HSL
Error {0, ¢), f = 800 MHz

.I-1.[l.‘.|—l'.l A0 @-0.80=060 B-0B0-0 40 B-040-030 -.-ﬂ 200,00
D002 BE0.30-040 DO040-060 BOSME0  WDE0-1.00

Spherical Isotropy Error < £ 0.4 dB
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

LAanorauon Laporatory or
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzarand

Client

Bay Aréa Comp: Lab (BAGL)

17025 Imermaional standard.

Al colbraticns have besn condusied in the closed |al

Object(s) ERaDVESTSNENTE

Calibeation procedure{s) 4{;},15\ CAL—.—ET‘IPE-——-T-- b
Galibration procedure for cos|

Calibration dale Octoberg, |

Condition of the callbrated Rem

T A T R et

i [ralsrance (aEcbiding 1o (hs specific. cal bration dackimanti= .

This calbraton stitamant documents Gaceabillty of MATE used in tha calibration procedires and conformity of the procedures with the ISCHIEC

Calbration Equipment usad (METE crilical for calibration)

toey fackity: envin

Tt i e T
L e T e B e L

it temparniure 22 +/- 2 degrees Celsios and humidity < T8%.

S R T Ve e

g

Modal Type ID# Cal Date (Callbrated by, Certificate No.) Scheduled Callbraticn
| Puwer meter EFM E44188 GE41Z938T4 2-Api-03 (METAS, No 252-0250) Apr 04

Power seisor E44128 MY41485277 2-Apr-03 (METAS, No 252-0250) Aprfd

Reference 20 dB Atteruator S 5086 (20b) 3-Apr-03 (METAS Mo, 251-0340 Apr-D4

Fluke Process Calbratar Typa 702 SN G2H5803 B-Sep-03 (Sintrel SC3 Mo, E-030020) Sep-04

Power sansor HP 84814 MY41032180 16-Sep-02 (Aghent, Mo, 2002091 8) In hewse check: Oot 63
RF gensrator HP BE840 LS3E42UI01 700 4-Aug-B0 (SPEAG, In housa check Aug-0Z) In houss check: Aug-05
Metwork Analyzer HP 87T53E US3T 30585 18-0e1-01 (Aghant, No. 24BR103310) In housas chack: Oct 03

Harme Function Signature
Calibrated by:
Approved by

This calibration certificete s issued as an inlermediale sclution untl the accreditation process (based on ISONEC 17025 international Standard) for
Calibraion Laboralory af Schinld & Partner Engineeiing AG is completed.

Diate issued, October B, 2003

BRO-KPO301061-A

Page i (1)

Report #R0407262S.doc

Page 14 of 79

SAR Evaluation Report




WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

sthirrad & HFarimer cvginessg Al - p = H H_

Phona 441 1 245 5700, Fax +41 1 245 5773

Probe ES3DV2

SN: 3019

Manufactured: December 5, 2002
Last calibration: July 12, 2003
Calibrated for DASY Systems

{Mote: non-compatible with DASYZ sysham!)

Page 1 of 10
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ES3DV2 SN: 3019 July 12, 2003

DASY - Parameters of Probe: ES3DV2 SN: 3019

Sensitivity in Free Space Diode Compression
MNarmmX 1.03 uwﬂ."fmf DGR X 99
MormY 1.2 pVIVIm)? DCP Y 99
MormZ 0.98 pVifVIim)? DGR Z 99

Sensitivity in Tissue Simulating Liquid

Head 800 MHz =415+ 5% o= 087 + 5% mhao/m
Valid for f=800-1000 MHz with Head Tissus Simulating Liguid sccording to EN 503681, P1528-200X
CorvF X 6.4 05% (k=2) Boundary effect:
ConvF ¥ 6.4 z95% (k=2) Alpha 0.68
ConvF Z 6.4 =05% (km2) Depth 1.1
Head 1800 MHz i = 40,0 £ 5% 7= 140 + 5% mho/m
Valid for f=1710-18410 MHz with Head Tissus Simulating Liguid according to EN 50361, P1S28-200X
ConvF X 5.0 £9.5% (k=2) Boundary effect:
ConvF 5.0 %95% (k=2) Alpha 0.21
ConwF Z 5.0 £9.5% (k=2) Dreptih 2.78
Boundary Effect
Head 00 MHz Typical SAR gradient: 5 % par mm
Probe Tip to Boundary 1 mm 2 mm
SAR, [%] Without Comrection Algorithm 43 18
GAR,, [3%] With Comection Akgorithm 0.0 01
Haad 1800 MHz Typical SAR gradient: 10 % par mm
Frobe Tip to Boundary 1 mmm 2 mm
SARL, [W] ‘Without Comection Algarithm T4 50
SAR, [%] 'With Correction Algoerithrm 0.0 0.1
Sensor Offset
Probe Tip 1o Sensor Canter 2.1 mim
Page 2 of 10
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ES3DWV2 SN: 3019 July 12, 2003

Receiving Pattern (§ , 6 =0°

f= 30 MHz, TEM cell ifi110 : f = 100 MHz, TEM cell ifi110

!_+x —a—Y —a—L —0—Tol | : .|+I —a—Y —a—F —0—Tot

f = 300 MHz, TEM cell 110 i f = 00 MHz; TEM oell ifi110

—a—¥ - -7 —Q—Tﬂt|

Page 3 of 10
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ES30VZ 5N: 3019 July 2003

f="1800 MHz, WG R22 f= 2600 MHz, WiERIz

| X a7 —e—F —o—To

Isotropy Error(g), & 0°

1 e— : e T T
0 80 —.__L__..__.....; I | .
I 080 ' . | SEREE R
040 | e L | | L [——30MHe
= | [ 11 =@ 100 MHz |
= —a— 300 MHz |
E —— 500 MHz
, | L] —a— 1800 MHz ||
- } A | e2somee
| T T S e B | J_
| .1.00 I | AEEERRERERANR . |
: o [ 120 160 240 300 w0 i
|
Dagg
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ES3DVZ SN: 3019 July 12, 2003

Frequency Response of E-Field
{ TEM-Call:ifi110, Wavagulds R22)

T - - St
% Jh M N S N S S N g1
|
I [
I 1.30 |
B I |
w20 I |
- ]
ERER T -
-y I I A I I I S _
s “-mlr"_-‘&_| @ — o ———
E | I S __.__._i__._ _{
Enm 1 e e . =
08 1 |
| |
07O | I I
| | |
| —1
| | | | £
o —
0.80 -—L . — : |
] SO0 1000 1500 2000 500 3000
T MHz]
| —a—TEM —a—R22 |
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ES3DVZ SN: 3019 July 12, 2003

Dynamic Range f(SARg.ain)
{ Waveguide R22 )

1E+T

1B+ =

1.E+5

1EFY it

L

1.E#3

1.E#2

1.E#1 4

1.E+HD
QDo 0.001 0.0 01 1: 16, 104,

L&
¥

1.0 -: !

)
2 :
:

S —
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

ES3DVZ SN: 3019 July 12, 2003

Conversion Factor Assessment

f =900 MHz, WG RS (haad) f= 1800 MHz, WG R22 (head)

SAR{mWIEm'] /W
SARImMem™] | W

z[mmi] 2[mm]
—#— Analylical  —b— Measuramels | | —8— Anabytical —oi—Maasurameats
900 MHz o= 41.5 £ 5% a= 0,97 £ 5% mho/m
Valld for f=800-1000 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConwF X 6.4 £9.5% (k=2) Boundary effect:
ConvF Y 6.4 2 9.5% (k=2) Alpha 0.68
ComwF 2 6.4 2 0.5% (k=2) Depth 1.11
1800 MHz = 40.0 + 5% o= 140 = 5% mha/m
Valkd for F=1T18-1910 MHz with Haad Tissws Simulating Liquid sccerding to EN B0381, P1E28-200X
ComvE X 5.0 +9.5% (k=2 Boundary effact:
ConvF ¥ 5.0 £95% (k=) Alpha 0.21
CorF 2 5.0 +9.5% (km2) Depth 2.78
Page T of 10
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

ES3DWZ SN: 3019

Conversion Factor Assessment

f= 5200 MHz, WG R58 (head)

July 12, 2003

i = 8200 MHz, WG REE (body)

700D 0.0 «
|
BOO.0 |
z 5000 =
& 4000 %
E B
3 o
[
o 10 0 a0 40 D 10 z0 a0 &0
2[mm] Hmmj
+.ﬁnl|3‘1‘im| e BB, PR TS | | —!—.ﬂna-';.rtmal —— Mpasuremels
Haad 5200 MHz = 35.0 £ 5% o= 466+ 5% mho/m
Valld for f=4040-5460 MHz with Head Tissue Simulating Liquid sccording to OET 85 Suppl. C
ComvF X 2.3 +146% (k=2) Boundary effect
ConvF 2.3 +146% (k=2) Alpha 1.05
ConvF Z 2.3 +£148% (k=2) Depth 1.50
Body 5200 MHz 5= 480 £ 5% o= 5,30 £ 5% mhoim
Valid for f=4840-5460 MHz with Body Tissue Simulating Liguid sccording to OET &5 Suppl. ©
ConvF X 1.4 +£146% (k=2) Boundary effect;
ConvF Y 1.4 +14.6% (k=2) Alpha 1.04
ConvF Z 1.4 +14.6% (k=2) Dapth 1.85
Page 8 of 10
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

ES3DV2 SN: 3019

July 12, 2003

Conversion Factor Assessment

f= 5800 MHz, WG R58 (head)

f= 5800 MHz, WG R58 (body)

6 1 = W 4 5 6 2 2 4
2[mm] Z{mm]
Head 5800 MHz = 35.3 1 5% o = 537 + 5% mho/m
WValid for i=5510-8090 MHz with Head Tiasus Simulating Liquid scearding 1o DET 85 Suppl. C
o X 1.8 £ 14.6% (k=2) Boundary effect:
ConvF Y 1.8 = 14.6% (x=2) Alpha 0.80
CormF Z 1.8 % 14.6% (k=2) Depth 1.90
Body 5800 MHz g= 48.2 £ 5% = §.00 £ 5% mho/m
Valld for f=5510-6090 MHz with Body Tissue Simulating Liguid sceording to OET 85 Suppl. ©
ConvF X 1.2 +£148% (k=2) Boundary effact:
ConvF Y 1.2 £14.8% (k=2) Alpha 1.18
ConvF 7 1.2 +14.6% (k=2) Drepth 1.65
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

ES3DW2 SN: 3019

Deviation from lIsotropy in HSL
Error (6¢ ), f = 900 MHz

July 12, 2003

W-1.00-080 B-0E-060 W-O5-0.40 B-0.40-0.20 O-0.2040.00 |

O0.OO-0Z0 E020-040 OG400.80 DO080-060 @0.60-100

Page 10 of 10
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

LBUgNaUsFIrazsEs &g, R L T, DA HLOE T R T
Phomne +41 1 245 9700, Fax +41 1 245 9779
info@=paag.com, Mpofwwy.speag.com

Probe ES3DVZ2

SN:3019

Additional Conversion Factors
Manufactured: December 5, 2002
Last calibration: July 12, 2003
Add. calibration: October 9, 2003

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system|)

Page 1 of &
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

DASY - Parameters of Probe: ES3DV2 SN:3019

Sensitivity in Free Space Diode Compression
NormX 1.08 pVI(Vim)? DCP X 99
NormY 1.14 pVi(Vim)® DCP Y 99
NormZ 0.98 pvIi(vim)? DCP Z 99
Sensor Offset
Probe Tip to Sensor Cenler 21 mim
Page 2 of 6
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Conversion Factor Assessment

f =835 MHz, WG R9 (head) : f= 1800 MHz, WG R22 (head)

—a—Analytical  =—0—Maasuremeis

Head B35 MHz 6= 41.5 % 5% o = 0.80 % 5% mhoim

Valld for =T83-87T MHz with Head Tissue Simulating Liguld aceording to EN 50381, P1628-200X
ConvF 6.5 +09.5% (k=2) Boundary effect;
ConvF ¥ 6.5 +05% (k=2) Alpha 0.35
ConvF Z 6.5 +9.5% (k=2) Depih 1.46

Head 1900 MHz 6= 400 £ 5% o= 1.40 & 6% mho/m

Valid for f=1806-1895 MHz with Hasd Tlssue Simulating Liquld according to EN 50381, P1628-200X
ConvF X 4.7 +9.5% (k=2) Boundary effect:
ConvF 4.7 +£0.5% (k=2) Alpha 0.22
ConvF Z 4.7 +95% (k=2) Depth 3.48

Page 3ol 6
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Conversion Factor Assessment

i
f=5835 MHz, WG R9 (body) f= 1900 MHz, WG R22 (body)
a0 I 30,0 4
25 6.0 |
£ 20 £ 00
% 5
s 15 E_ 150 |
E,
E 1.0 4 ‘u:‘_' 10.0
: 10
0.5 l 6.0 1
0.0 0.0 4—
a 20 40 &0
z[mm] z[mm]
—a— Analytical —<>—r-.|'|¢nauremets_|| =a— Analylical =—g—aasuremeats |
— - — - - — ' ]
Body B35 MHz = 5521 5% a= 0,87 £ 5% mho/m
Valld for =79 3-877 MHz with Body Tiasue Simulating Liguid according to OET &5 Suppl. C
ConvF X 6.1 £0.5% (k=2) Boundary affect:
ComvF ¥ 6.1 %0.5% (k=2) Alpha 0.24
ConvF Z 6.1 +9.5% (k=2) Depth 2.00
Body 1800 MHz &= 533+ 5% a= 1,52 £ 5% mho/m
Valid for f=1B05-1885 MHz with Body Tissue $imulating Liquld aceording to OET 85 Suppl. G
ComvF X 4.6 +9.5% (k=2) Boundary effect;
ConvF Y 4.6 +9.5% (k=2) Alpha 0.24
ConvF 2 4.6 £96% (k=2) Depth 2.64
Page 4 of 6
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Conversion Factor Assessment

f= 0800 MHz, WG RS (body) f=1800 MHz, WG R22 {body)

SAR[mWIcm®] | W

Body 200 MHz e, 55.0 % 5% a= 1.05 £ 5% mholm
Valid for (=855-945 MHz with Body Tissue Simulating Liguid according to OET 65 Suppl. C
ConvF X 6.1 +0.5% (k=2) Boundary effect:
ComvF ¥ 6.1 +9.5% (k=2) Alpha 0.27
ConwF Z 6.1 & 9.5% (k=2) Deplh 1.82
Body 1800 MHz 5= 563.3% 6% @ = 1.62 £ 5% mho/m
Valid for f=1710-1580 MHz with Body Tissus Simulating Liquid according to OET 86 Suppl. C
ConvF X 4.7 +0.5% (k=2) Boundary effect:
ConvF Y 4.7 £9.5% (k=2) Alpha 0.23
ConvF 2 4.7 £9.5% (k=2) Depth 2.99
Page 5 af 6
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Conversion Factor Assessment

f= 2450 MHz, WG R22 (head) f= 2450 MHz, WG R22 (body)
30.0 - 25.0
25.0 208
£ 200 =
- 450
E
15.0 $
E 100 4
10.0 4— <
a0 5.0
0.0 1 0.0
o 20 40 &0 0
z[mm]
[_—I—A;-J-_ﬂiul —&— Measuramsts —@— Analytical —o—Measuremels
Head 2450 MHz E= 39.2 £ 5% o= 1.80 £ 6% mho/m
alid for f=2400-2500 MHz with Head Tissuve Simulating Liquid aceording to EN 50381, P1628-200X
CorwF X 4.5 +9.5% (k=2) Boundary effect:
CorwF ¥ 4.5 +9.5% (k=2) Alpha 0.40
ConvF Z 4.5 +9.5% (k=2) Depth 1.62

Body 2450 MHz = 527 & 6% a = 1,85 £ 5% mho/m

Valld for [=2400-2500 MHz with Body Tissus Simulating Liquid according to OET 65 Suppl. G
ConvE X, 4.2 +9.5% (k=2) Boundary effect;
ConvF ¥ 4.2 +9.5% (k=2) Alpha i0.32
CorwF Z 4.2 +9.5% (k=2) Depth 1.88

Pape B of B
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Zoughausatrasss 43, BO04 Zurich, Switzerand
Phone +41 1 246 G700, Fax 441 1 246 8779
info@spaag.com, Mip/swww.speag.com

Additional Conversion Factors
for Dosimetric E-Field Probe

ype: | 1;:331_;;1 o
Serial Number 3010
Place of Assessment: e I.i_-lu'ich ]
Date of Assessment: “Oetober 13,-;:1[IU_”:
Probe Calibration Date: -3'nctnhe_§ 9,2003

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since
the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, i.e., following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation from measured value at 900 MHz or

at 1800 MHz.
2 T
.ﬁfd— = .-"}I?:J Tz I
Agsgsessed by: - I
ES3DV2-8N:3019 October 13, 2003
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Zeughausstrasss 43, BO04 Zurich, Switzedand
Phore +41 1 2456 8700, Fax +41 1 245 8775
info@spaag.com, httpfwww.speag.com

Dosimetric E-Field Probe ES3DV2 SN:3019

Conversion factor (£ standard deviation)

150 MHz ConvF 87+85% ' T EEsl3xsT
g =076 = 5% mho/m
(head tissuc)

150 MHz ConvF 83x8% T g=6l9x5%
o= 0L80 %+ 5% mho/m

[(body tisswe) N

450 MHHz ConvF TA428% [ g=435x5%
o= 087 £ 5% mhafin

(head tissue)

450 MHz ConvF 7328% 5=567%5%
o=094 = 5% mho/m

B v Hi
[(body tissus) ]

ESiDV2-SM:3019 October 13, 2003
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Certificate of Calibration Verification

Description of EUT Tuned Dipole Antenna
EUT Model Number D-1800-5-1

EUT Serial Number BCL-049

Center Freguency 1800 MHz

Calibration Date: 12 April 2004

Testing conditions:

per P1528/D1.2:2003:

Ambient Temperature (18-25 °C) 23°C

Ambient Hurmidity 43%

Liquid Temperature at start of measurements:(£2°C) 21 °C

Liquid temperature at end of measurements: 21°C

Date and time at beginning of test: 2004-04-09-16:20 PST
Diate and time at beginning of test: 2004-04-09-19:40 PST

Equipment used for measurements

Metwork Analyzer HF 8752C 1 Nov 2002
Impedance adapter AGILENT 439514 31 Oct 2003
Short Reference HP 04191-85300 31 Oct 2003
Open Reference HP 04191-85302 31 Oct 2003
Load Reference HP 04191-85301 31 Oct 2003
Signal Generator HFP 836508 29 Feb 2004
Calibration Cable: SMA Utiflex, 3.05 meter cable S/MN S59E1206 (Number 8)
Phantom Model: SAM

Liquid: 1800 MHz, Head Liguid
Liquid Validation Date: 12 April 2004
Cluantity of Liguid in Phantom: 19.8 Liters

Measurement Procedure

In accordance with IEEE P1528/D1.2:2003, §.3.4, 8.2.3 through 8.2.4
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Liquid Validation

Instrument Manufacturer Model Calibrated
Metwork Analyzer HF 43968 1 Moy 2002
Dielectric Probe Kit, Agilent 85070C Each Use
H-2, 18 M-Ohm BACL Each Use
Probe, SAR 10 kHz - & GHz SPEAG ES3DV2 9 Oct 2003
Attestation:

| hereby attest that the equipment are suitable for the performance requirements
of IEEE P1528/01.2:2003 and the personnel operating the test equipment and
measurements are properly trained to perform the verification of this calibration
procedure set forth in IEEE P15268/D1.2:2003.

The validation antenna hersin meets the minimum requirements of 20 dB
insertion loss

7) | 2004-04-12

Hans T. Mellberg
Engineering Manager Date
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

1800 MHz Head Liquid validation
o
Ambient Temp =23 C

Frequency e' e"

1850000000.0000 35.5245 13.2534
1852000000.0000 387736 13.2429
1854000000.0000 35.5400 13.2576
1856000000.0000 388463 13.2425
1858000000.0000 38.8167 13.2672
1860000000.0000 38.8129 13.2552
1862000000.0000 35.5115 13.2476
1864000000.0000 358.7854 13.2345
1866000000.0000 35.7686 13.2633
1868000000.0000 35.7997 13.2590
1870000000.0000 35.7282 13.2305
1872000000.0000 35.7413 13.2642
1874000000.0000 38.7458 13.2802
187E000000.0000 3|j.T127 13.2833
1872000000.0000 33.7145 13.2799
18E80000000.0000 38.7380 13.2633
1882000000.0000 358.7085 13.2820
1884000000.0000 3BT 13.2991
1886000000.0000 35.7184 13.2656
18B88000000.0000 35.7086 132724
1820000000.0000 35.6897 13.2703
1852000000.0000 IBETT3 13.3051
1824000000.0000 35.6729 13.2817
1896000000.0000 38,8377 13.2805
18598000000.0000 35.6113 13.26545
1500000000.0000 38.6019 13.2714
1502000000.0000 35.5554 13.29531
1504000000.0000 38.5535 13.2851
1S0E000000.0000 35.5103 13.3424
1508000000.0000 35.5402 13.3592
15910000000.0000 38.5162 13.3760
1512000000.0000 35.4971 13.3857
1514000000.0000 38.5128 13.3651
1516000000.0000 35.4920 13.3817
15182000000.0000 385483 13.36865
1520000000.0000 35.5063 13.3804
1522000000.0000 35.44973 13.3865
1524000000.0000 35.5244 13.3470
1526000000.0000 35.5362 13.3583
1528000000.0000 38.5352 135774
1530000000.0000 35.5427 13,3676
1932000000.0000 35.5433 13.3562
1534000000.0000 35.5374 13.3814
1936000000.0000 385717 13.4045
1938000000.0000 35.5057 134235
1540000000.0000 35.5314 13.4375
15942000000.0000 35.5104 134335
1544000000.0000 35.4827 134283
15946000000.0000 35.4545 134411
1548000000.0000 354227 134385
1950000000.0000 38.3582 13.4325

Ciate (1 ZAPR2004
(=]

Liquid Temp =22 C
o (o= Zmie £

140
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Systemn Validation for 1900 BEHz Head Liquid (Ambient Temp = 23 €, Liqud Temp =22 C
Forvrard Power = 20042 dBm, < 12/2004)

AN Phoawior, Flat Section, Posittor (07 507, Frequency. 1300 Mz

Prote. ESIDVE - 5301 %, ConVF(= 704 70470, Cres Sawy |0, Heal Liqud 1900 MEZ. o =1 40 mhoans, =40.0p = 100 20nd
Cuba ST SAR (1gF 438 Mg, SAR (I0g 130 milg, (Warsi-ras axmapolimo)

Coarss O =700, =100, O = i0.0

Pomerésift 001 45

AR [miiE]

+43ED

JHED

1A5E-D

1.38E+0

1.92E]
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WONU TELECOM CO., LTD

FCC ID: RWDWGM-1898A

Insertion Loss Plot
S

CHL ASR log HAG

3 4B/ REF -2@ dBE

FILER B dBn

DOHE

STOR DEY
[D15%]

CAMCEL
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

Smith Chart

CHL ASR Facl  SBEE mU

DOKE

STOR DEW
[O156]

B4 9 kHz FILER B dBEn SHE T nsEC
A7 1.@= X CANMCEL
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

1900MHZ Head Liquid Validation
Ambient Temp = 23 Deg C , Liquid Temp = 22 Deg C , 2004/7/30
frequency e” e "

1850000000 .0000 39.9411 13.5433
1852000000.0000 39.9611 13.5733
1854000000.0000 39.9769 13.6015
1856000000 .0000 39.9618 13.5992
1858000000.0000 39.8589 13.5819
1860000000 .0000 39.8400 13.5907
1862000000.0000 39.8664 13.6343
1864000000.0000 39.8815 13.6389
1866000000 .0000 39.9637 13.7133
1868000000.0000 39.9899 13.7435
1870000000 .0000 39.9904 13.7847
1872000000.0000 40.0383 13.8369
1874000000.0000 40.0665 13.8437
1876000000 .0000 40.1082 13.8850
1878000000.0000 40.1143 13.9322
1880000000 .0000 40.0995 13.8944
1882000000.0000 40.0945 13.8997
1884000000 .0000 39.9973 13.8541
1886000000.0000 39.8642 13.8070
1888000000.0000 39.8241 13.7456
1890000000 .0000 39.8614 13.7688
1892000000.0000 39.9140 13.8005
1894000000 .0000 39.8795 13.7964
1896000000.0000 39.8783 13.7368
1898000000 .0000 39.7203 13.6884
1900000000 .0000 39.7287 13.6932
1902000000.0000 39.7470 13.7004
1904000000.0000 39.6042 13.6131
1906000000.0000 39.4764 13.5427
1908000000 .0000 39.4859 13.5362
1910000000.0000 39.5270 13.5640
1912000000.0000 39.4946 13.5617
1914000000.0000 39.5509 13.5975
1916000000.0000 39.5758 13.5566
1918000000 .0000 39.6397 13.5699
1920000000.0000 39.5189 13.5454
1922000000.0000 39.4927 13.5190
1924000000.0000 39.5069 13.5272
1926000000.0000 39.5543 13.5492
1928000000 .0000 39.6316 13.5931
1930000000.0000 39.6818 13.5752
1932000000.0000 39.6685 13.5699
1934000000.0000 39.5788 13.5564
1936000000.0000 39.6206 13.6202
1938000000 .0000 39.5975 13.5915
1940000000 .0000 39.5758 13.6068
1942000000.0000 39.5809 13.6041
1944000000.0000 39.5573 13.6079
1946000000 .0000 39.5655 13.6451
1948000000 .0000 39.5638 13.6618
1950000000 .0000 39.5254 13.6760

oc=wg&é =2 xf & &'=1.4474
where f=1900x 10

& = 8.854 x 10

&’ =13.6932
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WONU TELECOM CO., LTD FCC ID: RWDWGM-1898A

1900MHZ Body Liquid Validation
Ambient Temp = 23 Deg C , Liquid Temp = 22 Deg C , 2004/7/30
frequency e" e "

1850000000 .0000 53.0674 14.3736
1852000000 .0000 53.0724 14.4028
1854000000.0000 53.0601 14.4029
1856000000 .0000 53.0336 14.3926
1858000000.0000 52.9435 14.3908
1860000000 .0000 52.9107 14.3892
1862000000.0000 52.9267 14.4259
1864000000.0000 52.9042 14.4293
1866000000 .0000 52.9212 14.4310
1868000000.0000 52.9133 14.4747
1870000000.0000 52.9164 14.4690
1872000000.0000 52.8941 14.5102
1874000000.0000 52.8654 14.4733
1876000000 .0000 52.8733 14.5332
1878000000.0000 52.8555 14.5531
1880000000 .0000 52.8111 14.5156
1882000000.0000 52.7993 14.5502
1884000000 .0000 52.7542 14.5176
1886000000.0000 52.6329 14.5087
1888000000.0000 52.5797 14.5105
1890000000 .0000 52.5979 14.5826
1892000000.0000 52.6185 14.5835
1894000000 .0000 52.6281 14.5925
1896000000.0000 52.5759 14.5519
1898000000 .0000 52.5086 14.5704
1900000000 .0000 52.4958 14 .5955
1902000000.0000 52.5134 14.5857
1904000000.0000 52.4137 145596
1906000000.0000 52.3486 14.5604
1908000000 .0000 52.3567 14.5490
1910000000.0000 52.3805 145837
1912000000.0000 52.4052 14.5868
1914000000.0000 52.4479 14.6213
1916000000.0000 52.4898 14.5962
1918000000 .0000 52.5308 14.6371
1920000000.0000 52.4779 14.6441
1922000000.0000 52.4948 14.6810
1924000000.0000 52.5158 14.7236
1926000000.0000 52.5942 14.7261
1928000000 .0000 52.6761 14.7813
1930000000.0000 52.7328 14.7843
1932000000.0000 52.7216 147507
1934000000.0000 52.6869 14.7936
1936000000.0000 52.7156 14.8059
1938000000 .0000 52.7322 14.7859
1940000000 .0000 52.7306 14.8196
1942000000 .0000 52.7247 14.8052
1944000000.0000 52.7489 14.8166
1946000000 .0000 52.7503 14.8072
1948000000 .0000 52.7369 14.8350
1950000000 .0000 52.7557 14.8505

oc=we& & =2 xfg £'=1.5427
where f=1900 x 10°

& = 8.854 x 102

&” = 14.5955
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