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1 INTRODUCTION

The M105X was evaluated for SAR in accordance with the requirements for RF Exposure compliance testing
defined in FCC OET Bulletin 65, Supplement C (Edition 01-01). Testing was performed at the Intertek Testing
Services facility in Lexington, Kentucky.

For the evaluation, the dosimetric assessment system DASY 3 was used. The phantom employed was the "SAM
Twin Phantom". Thetotal uncertainty for the evaluation of the spatial peak SAR values averaged over a cube of 1g
tissue mass had been assessed for this system to be +27.4%.

The device was tested at the maximum output power. This was accomplished using a Rhode & Schwarz CMU-200
base station simulator to force the deviceinto a“cal”. Onceina“call” the base station simulator was configured to
send the EUT an “all up bits” signal which forced the device to transmit at maximum power output.

The maximum spatial peak SAR value for the sample device averaged over 1g was found to be:

Phantom Position Worst Case
Extrapolated
SARyq
mW/g
Flat Section Body Mode, Antenna Edge Touching Phantom, Screen Facing 0.322
Front of Phantom

Based on the worst case data presented above, the sample tested was found to be in compliance with the
requirements defined in OET Bulletin 65, Supplement C (Edition 01-01).
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2 JOB DESCRIPTION

2.1 Client information

The MobileScape Wireless Terminal — Novatel CDMA Module has been tested at the request of
Company: Commerciant, L.P.

2901 Wilcrest Drive
Houston, TX 77042

Name of contact: Daniel Motsinger
Telephone:  713-735-5515
Fax: 713-735-5585

2.2 Test plan reference:

Tests were performed to the following standards:
FCC Part 2.1093
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2.3 Equipment Under Test (EUT)

The M105X was a Mobile Wireless Terminal used for scanning credit cards. The unit operated in the CDMA 1900
band using an internal wire antenna. The following is a detailed description of the EUT.

Product M obileScape Wireless Terminal —Novatel CDMA Module
EUT Model Number M 105X

EUT Serial Number Not Labeled

\F?I/:nert:g G (20 el e s Quantity production is planned.

Cellular Phone standards CDMA1900

Type(s) of Emission 1IM25FOW

RF Output Power 1850-1910 MHz: 24.0 dBm - CDMA 1900
Frequency Range 1850 — 1910 CDMA1900

Antenna & Gain Integrated, non-retractable (internal)

Detachable Antenna ? No

External input []Audio [ X] Digital Data

EUT receive date: 8/27/2003

EUT receive condition: The EUT was received in good condition with no apparent damage.
Test start date: 8/27/2003

Test completion date: 10/8/2003

The test resultsin this report pertain only to the item tested.

File: 3047435 Page 5 of 38 FCC Part 2.1093
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231 System Support Equipment
Table 2-1 contains the details of the support equipment associated with the Equipment Under Test during the FCC

FCC ID: QWL-M-105X

Part 15 testing.
Table 2-1: System Support Equipment
Description Manufacturer Model Number Serial Number FCC ID number
9-18vDC Car .
Glob Tek, Inc. HCD15-070200 1483 Not Listed
Charger
Switch-Mode Power . DPS070130UM- .
Supply Commerciant EPA-101M-07A OFT-RP5-S7 Not Listed
3.7V Lithium fon Ultralife UBBPOL 0212/BFO1 Not Listed
Battery
2.3.2 Cablesassociated with EUT
Table 2-2 contains the details of the cables associated with the EUT.
Table 2-2: Interconnecting cables between modules of EUT
Cables
.. — . Connection
Description Length | Shielding| Ferrites From To
Adapter cable oft None None EUT Charging adapter

2.3.3 System Block Diagram

The diagram shown below details the interconnection of the EUT and its accessories during FCC Part 15 testing.
For specific layout, refer to the test configuration photograph in the relevant section of this report.

Station +—
Simulator

FCC Part 2.1093
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2.3.4 Justification
The EUT was operated in the stand-al one configuration.

235 Mode(s) of operation
The EUT was powered from 3.7Vdc. A 3.7 V dc Lithium-lon battery was installed during the testing.

24 Modificationsrequired for compliance

No modifications were implemented by Interteks.

25 Redated Submittal(s) Grants

None

File: 3047435 Page 7 of 38 FCC Part 2.1093
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26 Test Site Description

The SAR test site located at 731 Enterprise Drive, Lexington KY 40510 is comprised of the SPEAG model DASY
3 automated near-field scanning system, which is a package, optimized for dosimetric evaluation of maobile radios
[3]. Thissystemisinstalled in an ambient-free shielded enclosure with RF absorbing material on the walls and
ceiling. The Ambient temperatureis controlled to 22.2 +2°C. Because the HVAC operates as a closed system, the
relative humidity remains constant at 50 +5%. During the SAR evaluations, the RF ambient conditions are
monitored continuously for signals that might interfere with the test results. The tissue simulating liquid is also
stored and validated in this areain order to keep it at the same constant ambient temperature as the room.

Figure2-1: SAR Test Site
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2.7 Measurement Uncertainty

FCC ID: QWL-M-105X

The Table below includes the uncertainty budget suggested by the IEEE Std 1528-200X and determined by SPEAG
for the DASY 3 measurement System. The extended uncertainty (K=2) was assessed to be 27.0 %

Uncertainty Tolerance | Probability o Standard vi2 or
Component (£ %) Distribution pivisor G UnC(eift;:;]ty, IVeff
M easurement System
Probe Calibration 45 Normal 1 1 4.5 Inf.
Axial Isotropy 4.7 Rectangular s (1-cp)¥? 19 Inf.
Spherical Isotropy 9.6 Rectangular o2} G, 3.9 Inf.
Boundary Effect 55 Rectangular o2} 1 3.2 Inf.
Linearity 4.7 Rectangular o2} 1 2.7 Inf.
System Detection Limits 1.0 Rectangular o2} 1 0.6 Inf.
Readout Electronics 1.0 Normal 1 1 1.0 Inf.
Response Time 0.8 Rectangular s 1 0.5 Inf.
Integration Time 14 Rectangular s 1 0.8 Inf.
RF Ambient Conditions 3.0 Rectangular s 1 17 Inf.
Probe Positioner Mechanical Tolerance 0.4 Rectangular s 1 0.2 Inf.
Probe Positioning Vélllqtg Ir&epect to Phantom 29 Rectangular B 1 17 Inf.
SugdL MeMAMIINIIN | 30 R G 1 23w
Test sample Related
Test Sample Positioning 6.0 Normal 0.89 1 6.7 12
Device Holder Uncertainty 5.0 Normal 0.84 1 59 8
Output Power Variation - SAR drift 70 Rectangular B 1 4 Inf.
measurement
Phantom and Tissue Parameters
Phantom Uncertainty (shape and thickness 40 Rectangular B 1 23 Inf.
tolerances)
Liquid Conductivity Target tolerance 3.0 Rectangular ¢s 0.6 10 Inf.
Liquid Conductivity - measurement 10.0 Rectangular | (B 0.6 35 Inf.
uncertainty
Liquid Permittivity Target tolerance 4.0 Rectangular ¢s 0.6 13 Inf.
Liquid Permittivity - measurement uncertainty 5.0 Rectangular ¢s 0.6 17 Inf.
Combined Standard Uncertainty 13.7
Expanded Uncertainty 274
(95% CONFIDENCE INTERVAL)
File: 3047435 Page 9 of 38 FCC Part 2.1093
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Notes.

1. TheDivisor isafunction of the probability distribution and degrees of freedom (n; and ng). See NIST
Technical Note TN1297, NIS 81 and NIS 3003.

2. ¢ isthe sensitivity coefficient that should be applied to convert the variability of the uncertainty component
into avariability of SAR.

2.8 Measurement Tractability

All measurements described in this report are traceable to National Institute of Standards and Technology (NIST)
standards or appropriate national standards.
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3 SPECIFIC ABSORBTION RATE

3.1 Test Limits

The following FCC limits for SAR apply to devices operating in General Population/Uncontrolled Exposure
environment:

Exposure SAR
(General Population/Uncontrolled Exposur e environment) (W/kqg)
Average over the whole body 0.08
Spatia Peak (19) 1.60
Spatial Peak for hands, wrists, feet and ankles (10g) 4.00
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3.2 Test Equipment

SAR Measurement System

EQUIPMENT SPECIFICATIONS SIN # Last Cal. Data
Robot Staubli RX60L 597412-01 N/A
Repeatability: £ 0.025mm
Accuracy: 0.806x107° degree
Number of Axes. 6
E-Field Probe ER3DV6 | 1785 | 07/28/2003

Dynamic Range: 5 pW/g to >100 mW/g

Tip diameter: 6.8 mm

Probe Linearity: + 0.2 dB (30 MHz to 3 GHz)

Axial isotropy: + 0.2 dB

Spherical isotropy: + 0.2 dB

Length: 34.5cm

Distance between the probe tip and the dipole center: 2.7 mm
Calibration: 450, 835/900, 1800/1900, 2450 MHz for head & body liquid

Data Acquisition DAE3 | 317 N/A
Measurement Range: 1pV to >200mV
Input offset Voltage: < 1uV (with auto zero)
Input Resistance: 200 M
Phantom SAM Twin V4.0 | TP-1243 | QDOOOP40CA
Complies with |[EEE P1528- | Type SAM Twin, Homogenous
200x, draft 6.5 Shell Material: Fiberglass
(See certificatein App. C) Thickness: 2+ 0.2 mm
Capacity: 20 liter
Size of the flat section: approx. 320 x 230 mm
Device holder Non-conductive holder supplied with N/A N/A
DASY 3, dielectric constant less than 5.0
Power Meter Boonton 5232 RF Power Meter / Voltmeter 13601 10/08/03
Power Meter Frequency Range: 10 kHz to 40 GHz
Power Meter Measurement Range: -70 dBm to +44 dBm
Signal Generator HP 83620 B 3614A00199 8/21/03
Freguency Range: 10MHz — 20 GHz
Amplitude Range: -110 dBm —25 dBm
File: 3047435 Page 12 of 38 FCC Part 2.1093
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3.3 Tissue Simulating Liquid Description and Validation

Figure 3-1: Recommended Body Tissue Composition

Simulation Liquid; Frequency: 1900 MHz
Ingredient Body
Water 40.4
Salt 0.5
Sugar 58.0
HEC 1.0
Bactericide 0.1

FCC ID: QWL-M-105X

Note: The amounts of each ingredient specified in the tables are not the exact amounts of the final test solution.
The final test solution was adjusted by adding small amounts of water, sugar, and/or salt to calibrate the
solution to meet the proper dielectric parameters.

Figure 3-2: Body Tissue Parameters Measured Just Before SAR Testing

Head Tissue Parameters
Frequency | Dielectric | Dielectric | Dielectric [ Imaginary | Conductivity | Conductivity | Conductivity | Date
Measure | Constant | Constant % Part Target Measure | % Deviation
(MH2) Target | Measure | Deviation
1850 53.3 53.9 1.13 14.4 1.52 1.48 2.56 9/8/2003
1880 53.3 54 1.31 14.6 1.52 1.53 0.39 9/8/2003
1900 53.3 53.9 1.13 14.6 1.52 1.54 1.46 9/8/2003
File: 3047435 Page 13 of 38 FCC Part 2.1093




ETL SEMKO

731 Enterprise Drive, Lexington KY 40510

Evauation For:Commerciant, L.P.
Model No: M105X

3.4 Dipole System Validation

FCC ID: QWL-M-105X

Prior to the assessment, the system was verified by using the system validation kit. The validation was performed at
1800 MHz using body tissue.

Figure 3-3: Dipole Validation Data

Reference Dipole Validation

Frequency | Dipole Type Dipole Fluid Type Dipole | Cal.Lab | Measured | % Error Date
Measure Serial Power | SAR (19) [ SAR (1g9) | SAR (19)
(MHz) Number I nput
1800 D1800V2 224 1800 Body 250 mw 9.93 9.76 171 9/8/2003
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341 Test Procedure

Prior to any testing, the appropriate fluid was used to fill the phantom to a depth of 15 cm +0.2cm. Thefluid
parameters were verified and the dipole validation was performed as described in the previous sections.

3.4.2 Conducted Output Power:

Before SAR testing started, the conducted output power of the device was measured. The transmitter output was
connected to a calibrated coaxial cable, the other end of which was connected to a CMU-200 Base Station
Simulator. The EUT was placed into a call and the transmitter output was read off the CMU-200 in dBm. The
power output at the transmitter antenna port was determined by adding the value of the cable insertion loss to the
CMU-200 power reading.

Tests were performed at three frequencies (low, middle, and high channels) and on the highest power levels, which
can be setup on the transmitters.

3.4.3 Test Positions:

The Device was positioned against the SAM and flat phantoms using the exact procedure described in Supplement C
Edition 01 — 01 of Federal Communications Commission, “Evaluating Compliance with FCC Guidelines for Human
Exposure to Radiofrequency Electromagnetic Fields’, OET Bulletin 65, FCC, Washington, D.C. 20554, 1997.

344 Reference Power Measurement:

The measurement probe was positioned at a fixed location above the reference point. A power measurement was
made with the probe above this reference position so it could used for the assessing the power drift later in the test
procedure.

3.45 Coarse Scan:

A coarse area scan with a horizontal grid spacing of 20 x 20 mm was performed in order to find the approximate
location of the peak SAR vaue. This scan was performed with the measurement probe at a constant height in the
simulating fluid. A two dimensional spline interpolation algorithm was then used to determine the peaks and
gradients within the scanned area.

346 Zoom Scan:

A zoom scan was performed around the approximate location of the peak SAR as determined from the coarse scan.
The zoom scan was comprised of a measurement volume of 32 x 32 x 34 mm based on 5 x 5 x 7 points. On the
basis of this data set, the spatial peak SAR value was evaluated with the following procedure:

3.4.7 DataExtrapolation:

Since the center of the dipoles in the measurement probe are 2.7 mm away from the tip of the probe, and the
distance between the surface and the lowest measurement point is 1.6 mm the data at the surface was extrapol ated.
The extrapolation was based on aleast square algorithm. A polynomial of the fourth order was calculated through
the pointsin the Z-axes. This polynomial was then used to evaluate the points between the surface and the probe tip.

The maximum interpolated value was searched with a straightforward sorting algorithm. Around this maximum, the
SAR values averaged over the spatial volumes (1g or 10g) were computed using a 3-D spline interpolation
algorithm. The 3-D spline is composed of three one-dimensional splines with the “Not aknot” condition (in x, y
and z directions). The volume was integrated with a trapezoidal algorithm. 1000 points (10 x 10 x 10) were
interpolated to calculate the average. All neighboring volumes were evaluated until no neighboring volume with a
higher average value was found.
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3.4.8 Reference Power M easurement:

FCC ID: QWL-M-105X

The probe was positioned at precisely the same reference point and the reference power measurement was repeated.
The difference between the initial reference power and the final one isreferred to as the power drift. If the power
drift exceeded 5% of the final peak SAR value, the measurement was repeated.

34.9 RF Ambient Activity:

During the entire SAR evaluation, the RF ambient activity was monitored using a spectrum analyzer with an antenna
connected to it. The spectrum analyzer was tuned to the frequency of measurement and with one trace set to max
hold mode. Inthisway, it was possible to determine if at any point during the SAR measurement there were an
interfering ambient signal. If an ambient signal was detected, then the SAR measurement was repeated.

35 Test Results

The M105X was compliant with the requirements defined in OET Bulletin 65, Supplement C (Edition 01-01). Since
the measured 1-g SAR was more than 3dB below the limit in al configurations tested on the middle channel, testing
was not performed on the band edge channels. All scans were done with the EUT touching the flat phantom to

simulate the worst case environment.

Body Mode (3 positions) / device touching phantom / CDMA PCS/ Crest Factor of 1
Freg. Ant. Pos. Battery Test Carry | SAR [Measured 1-g| Meas. 10g- | Extrapolated | Extrapolated
(MHZ Position Case Drift | SAR (mW/g) SAR Worst Casel- | Worst Case
(dB) (mw/g) |gSAR (mWI/g)| 10-gSAR
(mW/g)
1880.0 NA 3.7V Li-lon ScreenUp | None 0.300 0.022 0.015
1880.0 NA 3.7V Li-lon Screen None | -0.240 0.113 0.065 0.119 0.069
Down
1880.0 NA 3.7V Li-lon |Screen Front| None | -0.070 0.317 0.148 0.322 0.150
With
Antenna
Next to
Phantom
Conducted Output Power at the Antenna Port
Frequency M easured Power
EUT Mode MHz Channel dBm
1851.25 25 23.9
CDMA1900 1880.00 600 23.65
1908.75 1175 22.19
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Figure 3-4: Screen Against Flat Phantom
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Figure 3-5: Bottom Against Flat Phantom
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Figure 3-6: Antenna Edge Against Phantom
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APPENDIX A - E-Field Probe Calibration Data
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Thes cabheation sla) d nis ikty of MATE weed in the colteation prossdenss and cordormity of Bho procedures. wilh e 1SCIEC.
1T0ES imernational standsed.

AF calibmbors have been condueted in The chsed abormony Tacity anvironment temperatre 22 +1- 2 degrens Calsis and humidey < 75%,

Calibeation Equipment used (METE critical for caleation)

| Mods Type o Cal Date {Calbeuted by, Certifomie No.)  Schodied Calibration

AF generalor HP DEBAC LS 3642L01 700 #-Aug 59 (EPEAS, In house chork Aug-02) i house check: fug 08
Powar senscr E441 24 MY41435577 Apr03 {METAZ, Mo 252-0250) Ppr04

Powar srmor HP #4814, MT4105180 1B5ep-0Z (Agiest. Mo, 20020818] Sap-03

Powar meter EPM E44 158 GE41793574 2Apr-03 (METAS, Mo 252-0250) fpr-od

Matwark Analyzer HP BT63E USIT300585 18-0t-01 pAgiant, Mo, 26ER1010T) I hdes chisck Col 03
Fhite Procees Calbiator Type 702 BN 6295603 3Sep.01 (ELCAL, No 2360} Sap-03

Cabbiatd by

Date ssund: July 78, 2003

This calibrafion carSficate it seoed a5 on imermediate sohgon Ul the scsredtation prooess (hasad on ISCAEC 17025 Infernational Standard) fer
Calirabion: Laberatory of Schmid & Parrer Engineering AG & comphelnd.

—
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

Schmid & Penner Enginesrng AG s p e a E

faughausstragse 43, BO0E Tiench, Seatzorand
Phome +41 1 245 9700, Fax 41 1 24589778
mio@speag com, hp s speag com

Probe ET3DV6

SN:1785

Manufactured; May 28, 2003
Last calibration: July 28, 2003

Calibrated for DASY Systems

(Mote: non-campatible wih DASY2 system’)
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s ETL SEMKO

731 Enterprise Drive, Lexington KY 40510

Evauation For:Commerciant, L.P.
Model No: M105X

FCC ID: QWL-M-105X

ET3DVE SN:1785 July 28, 2003

DASY - Parameters of Probe: ET3DV6 SN:1785

Sensitivity in Free Space Diode Compression
Normx 1.70 LVIVIm) DGP X a7
NormY 1.70 WVIVIm)* DCP ¥ a7
Normz 1.63 LVI(VIm)® DCP Z a7

Sensitivity in Tissue Simulating Liquid
Head 800 MHz &= 41.5 £ 5% @= 0.97 + 5% mho/m
Valld for f=B00-1000 Mz with Head Tissue Simulating Liguid according to EN 50361, P1 528-200X

ConvF X B.6 20.6% (k=2) Bourdary effect:

ConvF ¥ 6.6 £9.5% (k=2) Alpha 0.42

ConwF £ 6.6 +9.8% (k=2 Deplh 227
Head 1800 MHz E= 40.0 £ 5% o= 1,40+ 5% mho/m
Valid for F=1710-1910 MHz with Head Tissue Simulating Liguid according to EN 50361, P1528-200X

ConvF X 5.2 +0.8% (kn2) Boundary effect;

ConvF Y 5.2 £9.5% (k=2 Alpha 0.49

ConvF Z 5.2 £9.5% (k=2) Degth 2,55

Boundary Effect

Head 200 MHz Typical SAR gradiant: 5 % par mm
Probe Tip to Boundary 1 mm Z mm
SARL %] Without Gomeetion Algedihm 9.1 5.1
GhF,, [%] With Corraction Algodthm 0.2 0.4
Head 1800 MHz Typical SAR gradient: 10 % per mm
Probe Tip to Boundary 1 mm 2 mm
SAR, [%] Without Comection Algosthm 12.8 8.5
SAR, (%] With Comection Algoithm 0.2 G

sensor Offset
Probe Tip to Sensor Center 2.7 mm

Optical Surface Detaction 1.7202 mm
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a4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

ETIDVE SN:1785 July 28, 2003

Receiving Pattern (¢), 6 = 0°

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

[--l—:l: —=Y =7 —0-Tot

f =900 MHz, TEM cell ifi1 10

== Y -7 '-Q—T{Jt|
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s ETL SEMKO

731 Enterprise Drive, Lexington KY 40510

Evauation For:Commerciant, L.P.
Model No: M105X

ET3IDVE SN:1T785

f = 1800 MHz, WG R22

f= 2500 MHz, WG R22

|+I =Y == —D—Tl:ltl

Isotropy Error (), 6 = 0°

FCC ID: QWL-M-105X

July 28, 2003
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ETL SEMKO

731 Enterprise Drive, Lexington KY 40510

Evauation For:Commerciant, L.P.

Model No: M105X

FCC ID: QWL-M-105X

ET3DVE SN:1785 July 28, 2003
Frequency Response of E-Field
[ TEM-Cell:ifi110, Waveguide R22)
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a4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

ET3DVE SN:1785 July 28, 2003

Dynamic Range f(SAR,,.;,)
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RSx4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

ET3DVE SN:17BS July 28, 2003

Conversion Factor Assessment

=800 MHz, WG R (head) f= 1800 MHz, WG R22 (head)

354 0.0

| 250
I 25 |
E | E 20.0
"E 20 -E
5 £ 150
| E 164 E
| £ [ ®
& s
| 10.0
1.0 1
| 05 l-— | -
| |
o | | 1 1 3 3 0.0
| ] 20 40 60
| z[mm] z[mm]
| —8—Amalytical  —G—Measurmemets —8—fnalytical  —0— Measuremets
Head 900 MHz &= 41,5 + 5% 8= (.97 + 5% mho/m

Valid for =800-1000 MHz with Head Tissue Sirmulating Liguid according to EN 50361, P1528-200%

ComF X 6.6 +0.5% (k=2) Boundary sffect;

ConvE ¥ 6.6 +9.5% (k=2 Alpha 0.42

ComvE 7 6.6 +8.5% (k=2 Drepin 227
Head 1800 MHz &= 40,0 £ 5% o= 1,40 + 5% mho/m

Walid for f=1710-1910 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X

CoanvF X 5.2 +9.5% (k=2 Boundary affect:

ComvF ¥ 5.2 +8.5% (k=2 Alpha 0.49

ComvF 2 5.2 +9.5% (k=2 Diepth 2.55
Page 7 of 12
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s ETL SEMKO

Evauation For:Commerciant, L.P.

731 Enterprise Drive, Lexington KY 40510

Model No: M105X

ET3DVE SN:1785 July 28, 2003

Conversion Factor Assessment

=500 MHz, WG RS (body) f=1800 MHz, WG R22 (body)

250 4

z
T
g
=
E
[
)
|
z[mm]
—B—Anaktical  =O=Rpasuremets i —8=—Analylicsl  =—b—=Measuremats |
Bocly 300 MHz E= 550+ 5% 0= 1.05 £ 5% mho/m
WValid for F=B55-945 MHz with Body Tissue Smulating Liquid according to OET 65 Suppl, C
ConvF X 6.3 +B.9% (k=2) Boundary effact:
ConvF Y 6.3 +B8.9% k=5 Alpha 0.43
ConvF Z 6.3 18.9% (k=2) Depth 232
Body 1800 MHz =533 + 5% o= 1,52 £ 5% mho/m
Walid for f=1710-18%0 MHz with Body Tissue Simulating Liquid according to OET 85 Suppl.
CaonvF X 4.9 1B.5% {k=2) Boundary effect:
ComeF ¥ 4.9 +83% k=2) Alpha 0.55
ConvF Z 4.9 +89% x=2) Dapth 2.70

Page B of 12
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324 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X

Model No: M105X

ET3DVE SN:1785 July 28, 2003

Conversion Factor Assessment

=836 MHz, WG RS (body)

an

254

SAR[mW/Icm'] | W
o

=]

05+

z[mm]

&0
[ 1 ==
| | —@—Anghiical —&—Measuramals —8—FAnahlical  —o—Measuromets |
|

Body 835 MHz &= 55.2% 5% o= .97 + 5% mho/m
Walid for f=783-877 MHz with Body Tissue Simulating Liguid according to OET 65 Supgl. ©

ComF X 6.3 +6.9% (k=7 Eoundary affacs:

ConvF ¥ 6.3 +8.9% (k=2) Alpha 0.45

ComwF Z 6.3 +8.0% (k=2 Dt 247
Body 1900 MHz =533+ 5% o= 1,52 + 5% mha/m

Walid for f1805-1995 MHz with Body Tissue Simulating Liquid according to OET 65 Suppl. C

ConvF X 4.7 +89% (k=2) Boundary effect;

ConvF ¥ 4.7 +8.9% (k=2) Alpha 0.61

ConvF 2 4.7 £80% (k=) Diepth 2.46
Page Sof 12
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324 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

ET3DVE SN:1785 July 28, 2003

Conversion Factor Assessment

f= 2450 MHz, WG R22 (head) | f= 2450 MHz, WG R22 [body)

SAR{mWICI ] | W

SARImWIen™| [ W

0 20 40 a0 |

: E[mim] z[mm]
| —8— Analylical  =—f—DMeasummets I —8—fnalyfcal —¢—Measuremats
Head 2450 MHz =382 £ 5% o= 1.80 + 5% mha/m

Valid for f=2400-2500 MHz with Head Tissue Simulating Licuid according to EN 50361, P1 528-200x

ConvF X 4.8 +89% (k=) Boundary effect;

ConwF ¥ 4.8 £5.9% (k=2 Alpha 1.01

Convk Z 4.8 +89% (ke2) Drapthy 1.83
Body 2450 MHz e= 52.7 + 5% o= 1.85 £ 5% mho/m

Vald for f=2400-2500 MHz with Body Tissue Simulating Liguid according te OET 65 Suppl. C

CanvF X 4.4 1+80% (k=2) Boundary effect:

ConvF Y 4.4 +89% (=2} Alpha 1.05

CanvF Z 4.4 £8.9% (k=2 Depth 1.66
Page 10cf 12
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

ET3IDVE SN:1785 July 28, 2003

Conversion Factor Assessment

f = 450 MHz, Flat phantom (head) |
| 8.0 4

=
=

SAR[mWIem] | W
£ i
=4 L=}

=
SAR[mWicn] | W

0.0 - | - - — 1
o 0 20 30 40
2[mm]
—8—Temp. probe. ~8—E-kd probe. i [T ——
Head 450 MHz &= 43.5 + 5% = D.B7 £ 5% mho/m
Vaid for f=400-500 MHz with Head Tissue Simulating Liquid sccording te EN 50361, P1528-200X
ConvF X 7.0 £15.5% (k=2) Boundary effect
ConF ¥ 7.0 +155% (k=2) Mgt 0.40
ConvF Z 7.0 £155% (k=2) Dapth 222
Bedy 450 MHz &= 567 £ 5% 9= 094 £ 5% mho/m

Vaid for f=q400-500 MHz with Body Tissue Simulating Liguid according to OET 65 Suppl. ©

CanvF X B.5 £155% (k=2} Boundary effact

CanvF Y E.5 +15.5% (k=2) Alpha 0.43

ComvF Z 6.5 %15.5% [k=2) Crepth 238
Page 11 of 12
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

ET3DVE SN:1785 July 28, 2003

Deviation from Isotropy in HSL
Error (8,5), f = 900 MHz

Error [dB]

1000080 B-080-0060 I-0.A0-0.40 B-040-0.20 B-0.20-0.00

O0.00020 EOZ0-040 DO40-D60 D060 E0S3.00
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

4 APPENDIX B-PHANTOM CERTIFICATE

Schmid & Partner
Engineering AG

Zeughausstragse 43, 0004 Turich, Switkarland, Phone <41 7 245 97 00, Fax +41 1 245 97 79

Certificate of conformity / First Article Inspection

Mem SAM Twih Phaniom V4.0 =———=——
Typa No Q0 000 P40 BA
Series Mo TP-1002 and higher ——
Wanufacturar | Origin Untersea Composilas = |
Hauptsir. G&
CH-B558 Fruthwilen
Switzeriang [
Tasts

The serigs production procesa used aliows the limitation to test of first articles

Complate lesls were rmacds on the pre-series Typa No. Q0 D00 P40 AA, Serial Mo. TP-1001 and on the
sarins first aricke Type No. QD 000 P40 BA. Serial No. TP-1006. Cerdain paramaters have been retested
using further saries units (called samples).

Test Requirsmant [ Detalls [ Units tested |
Shapa Complance with the geometry ITIS CAD Fila (%) | First mrtiche,
ancording o the CAD modal, AL | Samples. |
Material thickness | Complant with the requicements 2mm +- 0.2mm in | First article
| ccording lo fhe standards | specilic areas. SAplE
Matesrial Disdactric parametars for required 200 MHz - 3 GHz | Material
parametors freguencias Rgdative parmiatiivity < 5 | sampla
| —_— Loss bangent < 005 | TP 104-5
Material resistivily | The maberial has been tested o be Liquid type HSL 1800 | Pre-serms
compatibla with the liquids defined in | and olhers according to | Fiirst articla
tha standards they glzwciard. !

Standards

|1] CEMELEC EN 50461

[] |EEE P1528-200x drafi 6.5

[2] IEC PT &2200 dratt 0.9

("} The IT'IS CAD file is derived from [2] and i also within tho tolerance requirements of the shapes of
(1] and [3].

Conformity

Based on the eample bests above, wa certify that this Rem & in compliance with the uncerdainty
requirements of SAR measuremenls specified in standard [1] and draft standands [2] and [3].

Date 18.11.2001

Signature | Stamp

DocHe 681 — G0 000 PAG BA =B Page 111
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Ni=xi=d ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X

5 APPENDIX C-1800 MHZ DIPOLE CALIBRATION CERTIFICATE

Schmid & Partner
Engineering AG

Faughsugatrassa 43, 8004 Zurich, Switzerland, Phane +41 1 245 97 00, Fan +41 1 245 97 79

DASY

Dipole Validation Kit
Type: D1800V2

Serial: 224

Manufactured: December 17, 2002
Calibrated:  January 15, 2003
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X

Model No: M105X

L Measprement Conditions

he measurements were performed in the flat section of the SAM twin phantom filled with
head simulating glveol solution of the following electrical parameters ot 1500 MHz

Relative Diglectricity 39.5 + 5%
Conductivity 1.36 mhovm  + 5%

The [MASY System wath a dozimetnc E-field probe ETIDVG (5M: 1507, Conversion factor 5.3
at 1800 MHz) was used for the mensurements,

T'he dipoke wins mounted an the small tripod so that the dipole feedpoini was positioned below
the center marking of the flat phantom section and the dipele was ariented parallel 1o the body
anis (the long side of the phantom). The standard measuring distance was 10mm from dipole
center o the solution surface, The included distance holder was used durmg measarements for
securate distance positioning

The coarse grid with a gnd spacing of 1 5mm was aligned with the dipole. The Tx7x7 fine cubse
was chosen for cube integration

The dipole input powes (forwand power) was 250mW + 3 %, The results are nommalized to
1W input power.

F] SAR Messurement with DASY 4 System

Standard SAR-measurements were performed according 1o the messurerment consdifions
described m section 1. The results (see figure supplied) have been normalized 10 a dipole input
power of W (forward power). The resulting averaged S3AR-values measured with the

dosimetric probe ET3IDWE SN:1 507 and applying the advanced extrapolation are:
averaged over | cm’ (1 g of tissue 39,7 mWig
averaged over 10 em {10 g of tissue: 207 mWig

File: 3047435
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X

Model No: M105X

EN Dipole Impedance and Return Loss

[he impedance was measured at the SMA-connector with a network analyrer and numerically
transformed to the dipole faedpomnt. The transformation parameters from the SMA -conmectar
to the dipole feedpoint are

Elecirical deloy: 1.208 ns  [one direction)

Transmission factor 0.977 {voltage transmission, one direction )

Ihe dipole was positioned at the fat phantom sections sccording to section | and the distance
halder was in place during impedance measurements

Feedpomt impedance & 1800 MMz RefZ} = sD40
Im {7} = 3102
Return Loss at 1800 MHz -HL2 dB

4 Handling
o not apply excessive force 1o the dipale arms, because they might bend. Bending of the

dipade arms stresses the soldered connections near the feedpoint leading to & damuge of the
IJ.I'II.FIC

5 Diesign

The dipole 15 made of standard seeinigid coaxial cable The center conducior of the feeding
line is directly connected to the second anm of the dipale. The anienna iz therefore shor-
circuiled for DC-signals

i, Power Test

After bong term use with 40W radiated power, only a slight warming of the dipsle near the
feedpomt can be measured

File: 3047435
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NMigis 4 ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M 105X

Drate/Time: 011503 11:35:20

Test Laboratory: SPEAG, Zurich, Switzerland
File Mame: SM224 SN1307 HSLIB0D 150103 dad

DUT: Dipale 1800 MHz Type & Serial Number: DIROOVI - SN224
Program: Dipole Calibration; Pin = 250 mW; d = 1) mm

Communication System: CW-1800; Frequency: 1800 Mz Dury Cyele: 1:1
Medium: HSL 1800 MHzx (g = 136 mho/m, g = 39.52, p = 1000 kgim3)
Phaniom section: FlatSection

DASYS Configoraion

- Probec ET3DVE - SM150T; CanvFi5.3, 5.3, 5.3 Calibrated: 1/242002
- Sensor-Surfirce: 4mm (Mechanicsl Sorfece Detection)

- Electronics; DAES - SN410; Calibrated: 77182002

- Phaobomm: SAM 4.0 - TP 1006

- Software: DASY4, W4.0 Build 51

Area Scan (81x81x1): Measurement grid: dx—15mm, dy=15mm
Loom Sean (Ta7x7TCube b Measurement grid: dx=5mm, dy=5mm
Reference Value =948 ¥im

Peak SAR = 17.7 mWig

SAR(] g) = 293 mWig, SAR{10 g| = 5. 18 mW/i

Power Dritt = 0.005 d8

BAR m dB
(L)

File: 3047435 Page 37 of 38 FCC Part 2.1093



iiSg=d ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Commerciant, L.P. FCC ID: QWL-M-105X
Model No: M105X
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