087128358 A1 |0 V0 0000 O 0

=
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T OO OO

International Bureau

(43) International Publication Date
30 October 2008 (30.10.2008)

(10) International Publication Number

WO 2008/128358 Al

(51) International Patent Classification:
GOIR 29/00 (2006.01) HO04Q 7/34 (2006.01)

(21) International Application Number:
PCT/CA2008/000789

(22) International Filing Date: 22 April 2008 (22.04.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
07106743.3 23 April 2007 (23.04.2007) EP
(71) Applicant (for all designated States except US): RE-
SEARCH IN MOTION LIMITED [CA/CA]; 295

Phillip Street, Waterloo, Ontario N2L. 3W8 (CA).

(72) Inventors; and

(75) Inventors/Applicants (for US only): QI, Yihong
[CA/CA]; 2383 Carmel Koch Rd., St. Agatha, Ontario
NOB 210 (CA). MAN, Ying, Tong [CA/CA]; 358 Red
Osier Road, Waterloo, Ontario N2V 2V8 (CA). JAR-
MUSZEWSKI, Perry [CA/CA]; 762 Cedar Bend Drive,
Waterloo, Ontario N2V 2R6 (CA). ATTAYI, Dauod, S.
[CA/CA]; 781 Munich Circle, Waterloo, Ontario N2V

2N6 (CA). CARDINAL, Paul, Gerard, Gilles [CA/CA];
230 Holbeach Crescent, Waterloo, Ontario N2J 4Y7 (CA).

(74) Agent: BERESKIN & PARR; Scotia Plaza, 40th Floor,

40 King Street West, Toronto, Ontario M5H 3Y2 (CA).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(54) Title: METHOD AND SYSTEM FOR CONDUCTING SPECIFIC ABSORPTION RATE TESTING OF A MOBILE COM-

MUNICATION DEVICE

FIG. 2

(57) Abstract: Embodiments relate to systems and methods for conducting specific absorption rate testing of a mobile communi-
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& mobile communication device during the testing; a probe positioned within the simulated head; and a processor. The processor is
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METHOD AND SYSTEM FOR CONDUCTING SPECIFIC ABSORPTION RATE
TESTING OF A MOBILE COMMUNICATION DEVICE

[0001] The described embodiments relate generally to methods and
systems for conducting specific absorption rate (SAR) testing of a mobile
communication device. In particular, the methods and systems involve the use of
a simulated hand to support the mobile communication device during the testing.
[0002] Government safety standards strictly regulate the field strength of
mobile communications devices. The regulations specify a permissible specific
absorption rate, the safe amount of radio frequency energy which a person can
safely tolerate. Manufacturers must ensure that their devices comply with such
standards; regulations also specify the testing requirements and procedures to be
used, before new models are approved for public use.

[0003] In order to satisfy the testing requirements, the testing results must
be repeatable. Measurements obtained during SAR testing have a certain amount
of inherent uncertainty. Accordingly, the regulations specify that the SAR
measurement uncertainty must fall within a specific tolerance, for example 20%.
[0004] However, the antennae and housing configurations of the device
may result in different interactions with the standard supporting members used in
standard SAR testing. As a result, these different configurations may affect the
uncertainty of standard SAR measurement techniques. Reducing this SAR
measurement uncertainty can be important for helping manufacturers in device

development.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The embodiments are described in further detail below, by way of
example, with reference to the accompanying drawings, in which;

[0006] FIG. 1 is a block diagram of a system for conducting SAR testing of
a mobile communication device;

[0007] FIG. 2 is a perspective view of a part of an embodiment of the
system of FIG. 1;
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[0008] FIG. 3 is a perspective view of a part of an embodiment of the
system of FIG. 1, showing a mobile communication device in relation to a
simulated head and a simulated hand;

[0009] FIG. 4 is a flowchart of a method for conducting SAR testing of a
mobile communication device;

[0010] FIG. 5 is a block diagram of an alternate embodiment of a system
for conducting SAR testing of a mobile communication device;

[0011] FIG. 6 is a side schematic view of a part of an embodiment of the
system of FIG. 5, showing a mobile communication device in relation to a
simulated torso and a support; and

[0012] FIG. 7 is a flowchart of a further method of conducting SAR testing

of a mobile communication device.

GENERAL

[0013] The described embodiments relate generally to methods and
systems for conducting SAR testing of a mobile communication device. Certain
embodiments generally make use of a simulated hand to support the mobile
communication device during the testing.

[0014] Certain embodiments may relate to a system for conducting specific
absorption rate testing of a mobile communication device. The system may
comprise: a simulated head; a simulated hand positioned proximate to the
simulated head for supporting the mobile communication device during the
testing; a probe positioned within the simulated head; and a processor. The
processor may be operatively coupled to the probe and configured to determine a
field strength of a field within the head, the field radiated by the mobile
communication device.

[0015] The field may comprise an electric field at radio or microwave
frequency and the probe may be configured for electric and/or microwave and/or
radio frequency field sensing.

[0016] The simulated hand may comprise a material having dielectric
properties approximating average dielectric properties, such as an average

dialectic constant, of a human hand.
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[0017] The system may further comprise a communication unit responsive
to the processor to communicate with the mobile communication device and to
cause the mobile communication device to radiate the field.

[0018] The simulated head may be positioned proximate the mobile
communication device and on an opposite side of the mobile communication
device to the simulated hand.

[0019] The simulated head may comprise a material having dielectric
properties approximating average dielectric properties, such as an average
dialectic constant, of a human head. The material may be a liquid.

[0020] Other embodiments may relate to use of a simulated hand for
conducting specific absorption rate testing of a mobile communication device, in
which the simulated hand supports the mobile communication device during
testing, wherein the simulated hand comprises a material having a dielectric
constant approximating an average dielectric constant of a human hand.

[0021] Other embodiments may relate to use of a simulated hand and a
simulated head for conducting specific absorption rate testing of a mobile
communication device during the testing. The simulated hand supports the mobile
communication device and the simulated head may be positioned on an opposite
side of the mobile communication device to the simulated hand during testing. In
such embodiments, the simulated hand comprises a material having a dielectric
constant approximating an average dielectric constant of a human hand, and the
simulated head comprises a material having a dielectric constant approximating
an average dielectric constant of a human head.

[0022] Other embodiments may relate to a method for conducting specific
absorption rate testing of a mobile communication device. The method may
comprise: positioning the mobile communication device in supported relation to a
simulated hand; positioning a probe within a simulated head, the simulated head
positioned in proximity to the mobile communication device; and determining a
field strength within the simulated head of a field radiated by the mobile
communication device. The determining may include causing the mobile
communication device to radiate the field.

[0023] The positioning may further comprise positioning the mobile

communication device proximate the simulated head so that the simulated head is
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located on an opposite side of the mobile communication device to the simulated
hand. The field may comprise an electric field at radio or microwave frequency
and the determining may comprise electric and/or radio frequency field sensing.
[0024] Yet other embodiments may relate to a system for conducting
specific absorption rate testing of a mobile communication device, comprising a
simulated torso; a support positioned proximate to the simulated torso for
supporting the mobile communication device during the testing; a probe
positioned within the simulated torso; and a processor operatively coupled to the
probe and configured to determine a field strength of a field within the simulated
torso, the field radiated by the mobile communication device. The simulated torso
may comprise a material having dielectric properties approximating average
dielectric properties of a human torso. In certain embodiments, the support
comprises a platform mounted to a platform support, and wherein the surface
area of the platform support in contact with the platform is no greater than 40% of
the horizontal surface area of the platform.

[0025] Other embodiments may relate to a method for conducting specific
absorption rate testing of a mobile communication device. The method may
comprise: causing a probe to be positioned within a simulated torso; positioning
the mobile communication device beneath and proximate to the simulated torso
and determining a field strength within the simulated torso of a field radiated by
the mobile communication device.

[0026] Further embodiments may relate to the use of a simulated torso for
conducting specific absorption rate testing of a mobile communication device,
wherein a probe is positioned within the simulated torso during testing, and
wherein the simulated torso comprises a material having dielectric properties

approximating average dielectric properties of a human torso.

DESCRIPTION OF PREFERRRED EMBODIMENTS

[0027] Referring jointly now to FIG. 1 and 2, there is shown a system 100
for conducting SAR testing of a mobile communication device 150. System 100
comprises a suitably programmed measurement controller/processor 105,
computer system 110, and positioning system 115, as well as a probe 120,
receiver 125, communication unit 130, simulated hand 160 and simulated head
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170. The measurement controller 105 communicates with probe positioning
system 115 to cause probe 120 to be positioned in a sequence of spaced
locations within the simulated head and relative to the mobile communication
device 150.

[0028] Probe positioning system 115 may be a robotic arm suitable for
precision movement and positioning of a probe tip 128 (see FIG. 2).

[0029] One example of a measurement controller 105 is the commercially
available DASY4 system marketed by Schmid & Partner Engineering AG. This
system includes suitable software for performing the SAR testing (including
controlling probe positioning system 115) and suitable equipment to serve as
probe 120. A suitable probe positioning system 115 may comprise a robot arm
manufactured by STAUBLI Unimation, for example.

[0030] Mobile communication device 150 may be any suitable device
capable of wireless transmission of signals in a cellular network. The mobile
communication device 150 may comprise additional features and functions, such
as provisioning for electronic mail communication, or other functions to be
performed on the device or with the aid of a wirelessly accessed network.

[0031] An output of probe 120 is connected to receiver 125. Receiver 125
receives a measurement signal from the output of the probe 120 and the receiver
125 conditions the measurement signal as necessary before providing a
corresponding output to measurement controller 105. Measurement controller
105 receives the output of probe 120 via receiver 125 and determines the field
strength of the electric field sensed by probe 120 based on that output.

[0032] As will be understood, SAR is calculated from measured E-field by

the following formula:
EQ. 1: SAR = |E|%0/p

where |E| is the magnitude of the measured or computed RMS (root means
squared) electric field, o is the conductivity and p is the mass density of the
tissue-equivalent media. SAR is a measure of the rate of energy absorption per
unit mass at a specific location in the tissue media. SAR may be expressed in
units such as watts/kg.
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[0033] Because the electric field strength is proportional to the power and
the power is proportional to the square of the voltage in a sensing circuit of the
probe 120, the field strength can be calculated, given a sensed voltage or current
through a known resistance in the sensing circuit in probe 120. Accordingly,
measurement controller 105 can determine the field strength of a field emitted
from mobile communication device 150 based on a voltage output, for example,
from the sensing circuit in probe 120.

[0034] In order to conduct the SAR testing, it is necessary to have mobile
communication device 150 transmit a signal in the same way that it would during
wireless communication over a cellular connection. Communication unit 130 is
manually caused to "place a call" to mobile communication device 150. The call
made from communication unit 130 to mobile communication device 150 is
established over a communication link 135, which persists during the SAR testing.
Communication unit 130 is configured to transmit a particular test signal to mobile
communication device 150 to cause it to transmit at maximum power, pursuant to
SAR testing protocols.

[0035] Computer system 110 may provide a user interface (not shown)
including a display and suitable software for displaying results of the SAR testing
to an interested person. Further, computer system 110 may comprise a suitable
memory (not shown) or database (not shown) for storing the results of the SAR
testing.

[0036] During the SAR testing, mobile communication device 150 is
supported in relation to the simulated head 170 by simulated hand 160. This
supporting relation of simulated hand 160 to mobile communication device 150
mimics the use of a human hand to hold the mobile communication device 150
during its operation (i.e. as if the mobile communication device 150 were being
held up to the human ear). Accordingly, the simulated hand is formed in a fixed
position for holding the mobile communication device so that the thumb lies along
a right side of the device (as viewed from the front), the palm supports the back of
the device and the third, fourth and fifth digits support the left side of the device.
An example form of simulated hand 160 and head 170 is shown in FIG. 2, which

is described further below.
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[0037] The simulated hand 160 is formed of a synthetic material having
dielectric properties, including the dielectric constant and conductivity of the
material, that are substantially constant throughout the material and that
approximate the average dielectric properties of a human hand, including tissue
and bones. For example, the simulated hand 160 may have a dielectric constant
in the range of about 37 for low band frequencies to about 46 for high band
frequencies. The conductivity of the simulated hand 160 may be about 0.85 s/m
for low band frequencies up to about 2.46 s/m for high band frequencies.

[0038] An example of a suitable simulated hand is the hand phantom
available from Microwave Consultants Ltd., London, England. Suitable simulated
hands may be made to conform to CTIA and FCC standards for testing of wireless
devices.

[0039] As shown in FIG. 2, mobile communication device 150 is supported
by simulated hand 160. In turn, simulated hand 160 is connected to and
supported by a support stand 162 that is movable through at least one, and
optionally two or three, degrees of freedom. Support stand 162 enables suitable
positioning of mobile communication device 150 relative to simulated head 170
when supported by simulated hand 160.

[0040] Simulated head 170 is shown and described below in further detail
in relation to FIGS. 2 and 3. Simulated head 170 is situated above mobile
communication device 150 while the mobile communication device 150 is
supported below by simulated hand 160. Probe 120 is positioned within the
simulated head 170. Simulated head 170 may be similar to existing commercially
available arrangements employed for SAR testing.

[0041] Simulated head 170 comprises a specially shaped tank 200 for
containing a volume of liquid 202. Tank 200 is supported by a table-like structure
so as to be stable and stationary. Tank 200 has walls contoured so as to
resemble, at opposed longitudinal ends of tank 200, a left and right head shape,
as viewed upwardly from below tank 200. Tank 200 may be open to the air where
its walls meet with a planar top surface of the table-like structure. Alternatively,
tank 200 may be substantially enclosed so that liquid 202 is substantially covered,

while being provided with access ports to allow probe 120 to access the left and
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right head shape at the respective longitudinal ends of the tank 200. Liquid 202
may be drained from tank 200 by a drainage valve 204, as required.

[0042] Liquid 202 may be any suitable liquid having substantially uniform
dielectric properties, including dielectric constant and conductivity, that
approximate the average dielectric properties of a human head, including bone
and other tissue. Examples of such suitable liquids include mixtures of de-ionized
water, sugar, salt, cellulose, preservative and diethylene-glycol monobutyl ether
(DGBE). The particular characteristics and proportions of such ingredients of
liquids suitable for simulating head tissue will be known to those skilled in the art
of SAR testing, as will suitable methods of preparation of such liquids.

[0043] Tank 200 may hold approximately 25 liters of head tissue simulating
liquid 202. Target dielectric properties for the head tissue simulating liquid 202 at
frequencies between 300 MHz and 3 GHz are defined in the standards for
compliance testing, such as CENELEC EN50361, Supplement C to OET Bulletin
65, IEEE P1528, for example.

[0044] Tank 200 is also preferably provided with a reference system 220
having a plurality of reference markers br indicia 222. Such reference markers
222 are used in calibrating the probe positioning system 115 relative to the tank
200 and simulated head 170. As will be understood, the reference markers 222
are "taught" to the probe positioning system (for example, by moving the probe tip
128 to each marker 222) and establish the transformation between the coordinate
system utilized by the measurement controller 105 and probe positioning system
115, and the real world coordinates of the tank 200.

[0045] The reference system 220 also includes communication device
reference markers (not shown) on the underside of the tank 200, for accurately
positioning the audio output of mobile communication device 150 relative to a
simulated head 170 and reference markers 222. The communication device
positioning markers may comprise a longitudinal line running the length of the
tank 200 and running down the middle of the simulated heads 170. The
communication device markers may also comprise a lateral line for each head
170 running through the head's 170 mid-point. The intersection of the longitudinal
and lateral lines indicate the intended location for accurately positioning the audio

output of mobile communication device 150 for the SAR testing. Alternatively, the
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communication device positioning markers may comprise a notch, ridge, or
crosshairs, for example.

[0046] During SAR testing using simulated head 170, mobile
communication device 150 is positioned beneath the head 170, while supported
by simulated hand 160. Thus, mobile communication device 150 is positioned
between (a left or right side of) simulated head 170 and simulated hand 160 in a
manner that mimics the position of mobile communication device 150 when held
to a person's ear.

[0047] As shown in FIG. 2, mobile communication device 150 and
simulated hand 160 are positioned relative to simulated head 170 by positioning
and adjustment of support stand 162, to which simulated hand 160 is connected
or attached.

[0048] As shown in FIG. 2, probe 120 is positioned relative to mobile
communication device 150 by lowering probe 120 down into simulated head 170
so that probe tip 128 can be positioned at one or more positions relative to the
audio output of mobile communication device 150.

[0049] FIG. 3 shows a partial side view in perspective of simulated head
170, with mobile communication device 150 positioned/supported in simulated
hand 160 beneath a right head portion of simulated head 170. Probe 120 is
shown in FIG. 3 as extending downwardly toward mobile communication device
150, so that probe tip 128 is positioned proximate the audio output of mobile
communication device 150.

[0050] FIG. 3 also shows probe 120 positioned so as to have a shaft 126
pending downwardly toward probe tip 128 at its lower end, with probe tip 128
positioned within the simulated head 170 and vertically above the mobile
communication device 150. In this position, probe 120 can be used to measure a
a field strength. The vertical and lateral position of the probe 120 (and probe tip
128) may be controlled by probe positioning system 115 according to SAR testing
requirements.

[0051] Following use of probe 120 to sense a field strength at one position
(relative to the indicia 222), probe 120 may be subsequently moved horizontally
and vertically by probe positioning system 115 to a plurality of alternate positions

by pre-programmed movement of probe 120 by probe positioning system 115.
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Field strength readings may be taken at each position. The probe positioning
system 115 may be programmed to perform a horizontal area scan to determine a
"peak" field strength, followed by a volume or three dimensional scan.

[0052] Referring now to FIG. 4, a method 400 of conducting SAR testing of
mobile communication device 150 is described in further detail. Method 400
begins at step 410, at which mobile communication device 150 is positioned in
simulated hand 160 in the manner depicted in FIG. 2.

[0053] As much as possible, the mobile communication device 150 is to be
positioned in simulated hand 160 in a manner that mimics the way that mobile
communication device 150 would be held in a user's hand when its audio output
(speaker) is held to the user's ear. For example, mobile communication device
150 may be held in simulated hand 160 so that the palm of simulated hand 160
supports the backside (i.e. the face opposite to the display screen and dialing
keys) of mobile communication device 150, while a thumb of simulated hand 160
is positioned along a right-side of mobile communication device 150 and the third,
fourth and fifth digits of the simulated hand 160 are positioned along and/or
around the left side of mobile communication device 150. The second digit
(pointer finger) may be positioned over, around or along a top edge of mobile
communication device 150, proximally adjacent the audio output, or it may be
positioned along the left side of the device with the third, fourth and fifth digits.
This example assumes that simulated hand 160 is a right hand. It will be
understood that an opposite orientation of the digits of simulated hand 160 relative
to mobile communication device 150 may be employed for a left-handed version
of simulated hand 160. Simulated hand 160 may be formed differently to
accommodate different ways of holding mobile communication device 150, for
example because of different user interface features and/or device shapes or
sizes.

[0054] At step 420, mobile communication device 150 is positioned relative
to simulated head 170, as shown in FIG. 2, by moving simulated hand 160 and
support stand 162 so that the audio output of mobile communication device 150 is
positioned directly and closely beneath simulated head 170 proximate the

communication device reference markers of the reference system 220.



10

15

20

25

30

WO 2008/128358 PCT/CA2008/000789

11

[0055] At step 430, communication unit 130 is manually caused to place a
call (line 135) to mobile communication device 150, thereby creating wireless
connection between communication unit 130 and mobile communication device.
In placing the call to mobile communication device 150, communication unit 130
transmits a test signal recognized by mobile communication device 150 to cause it
to transmit a communication signal at full power.

[0056] At step 440, in accordance with its programming, measurement
controller 105 causes probe positioning system 115 to move probe 120 to one or
more positions relative to the indicia 222 (and consequently to the simulated head
170 and the communication device 150) in sequence and to take electric field
measurements at those positions. Such electric field measurements are received
at measurement controller 105 via receiver 125.

[0057] At step 450, measurement controller 105 calculates the electric field
strengths at the predetermined positions, based on the measurements obtained at
step 440. Measurement controller 105 then compares the calculated field
strengths to a standard to determine whether mobile communication device 150
meets the SAR testing requirements.

[0058] Referring now to FIG. 5, there is shown a system 500 for conducting
SAR testing according to further embodiments. System 500 is similar to system
100, except that the simulated hand 160 is replaced by a support 560, and the
simulated head 170 is replaced by a simulated torso 570. As will be understood
from the discussion below, the combination of the support 550 and simulated
torso 570 are intended to simulate a mobile device 150 in a belt holster, pocket or
otherwise supported in position near a person's torso. Accordingly, for
succinctness of description, only the differences between systems 100 and 500
are described below.

[0059] The simulated torso 570 is may comprise the mid-section of the tank
200 (see FIG.2), which is shaped substantially like a human torso. The liquid 202
in the tank 200 may be any suitable liquid having substantially uniform dielectric
properties, including dielectric constant and conductivity, that approximate the
average dielectric properties of a human torso, including bone and other tissue.
The particular characteristics and proportions of such ingredients of liquids

suitable for simulating torso tissue will be known to those skilled in the art of SAR
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testing, as will suitable methods of preparation of such liquids. Liquid 202 will
typically comprise the same liquid as used for the testing system 100 when the
simulated head 170 is to be used. The reference system 220 also includes
communication device reference markers (not shown) for precisely positioning the
communication device 150 relative to the torso 570, as will be understood.
[0060] As illustrated in FIG. 6, the support 560 comprises a substantially
rectangular platform 562, upon which the communication device 150 may be
positioned. The dimensions of the platform 562 preferably approximate the
dimensions of the rear side of the device 150. The platform 562 comprises a
material having a low dielectric constant, such as Styrofoam, and of sufficient
thickness and resiliency to support the device 150. The platform 562 rests on a
platform support 564 comprising a plurality of four substantially vertical wall
members 566 in angular relationship to each other. The wall members 566
substantially form a "W" shape in cross-section and may be formed of a single
piece of material. The angle 8 formed by the intersection of the centre wall
members 566 is within a range of 20° - 120°, while the angle o formed by the
intersection of the outer two wall members 566 on each side, is within a range of
10° - 60°. The platform support 564 is formed of sufficiently resilient and durable
material also selected to have a low dielectric constant.

[0061] In order to minimize the effect on the field generated by the
communication device 150, the configuration of the platform support 564 is
selected to provide a small horizontal "footprint" relative to that of the platform
562, while still providing sufficient support to the platform 562. Accordingly, the
horizontal surface area of the platform support 564 in contact with the platform
562, is 40% or less of the horizontal surface area of the platform 562. In an
alternative configuration, the platform support 564 may include a plurality of
vertical columns or spikes arrayed to provide sufficient support to the platform 562
to support a communication device 150. With such alternative configuration, the
surface area of the spikes is again selected to be less than 40% of the horizontal
surface area of the platform 562.

[0062] The support 560 also comprises a stand 568 of low dielectric
constant material, but of sufficient strength and durability to physically support the
entire support 560. The stand 568 is provided with a height adjustment
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mechanism, such as a telescoping neck, for example, to enable the vertical height
adjustment of the communication device 150 relative to the underside of the
simulated torso 570.

[0063] During SAR testing using simulated torso 570, mobile
communication device 150 with or without a body worn accessory such as a
holster is positioned below the torso 570, while supported by support 560. Thus,
mobile communication device 150 is positioned between (a side of a) simulated
torso 570 and support 560 in a manner that mimics the position of mobile
communication device 150 when held in a belt holster on a person's waist.

[0064] As shown in FIG. 6, probe 120 is positioned relative to mobile
communication device 150 by lowering probe 120 down into simulated torso 570
so that probe tip 128 can be positioned at specific positions relative to the mobile
communication device 150, for SAR testing. The scan area or volume traced by
the probe tip 128 covers the dimensions of the communication device 150.
[0065] Referring now to FIG. 7, a method 700 of conducting SAR testing
using simulated torso 570 is described. Method 700 begins at step 710, at which
mobile communication device 150 is positioned on support 560 in the manner
depicted in FIG. 6.

[0066] At step 720, mobile communication device 150 is positioned relative
to simulated torso 570, as shown in FIG. 6, by moving support 560 so that the
mobile communication device 150 is positioned directly and closely beneath the
simulated torso 570 and proximate the communication device reference markers
of the reference system 220. Steps 710 and 720 may be performed manually or
automatically.

[0067] At step 730, a call is established between communication unit 130
and mobile communication device 150 manually, thereby creating a wireless
connection (link 135) between communication unit 130 and mobile communication
device 150. In placing the call to mobile communication device 150,
communication unit 130 transmits a test signal recognized by mobile
communication device 150 to cause it to transmit a communication signal at full
power.

[0068] At step 740, in accordance with its programming, measurement

controller 105 causes probe positioning system 115 to move probe 120 to one or
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more positions relative to the indicia 222 (and consequently to the simulated torso
570 and the communication device 150) in sequence and to take electric field
measurements at those positions. Such electric field measurements are received
at measurement controller 105 via receiver 125.

[0069] At step 750, measurement controller 105 calculates the electric field
strengths at the various positions, based on the measurements obtained at step
740. Measurement controller 105 then compares the calculated field strengths to
a standard to determine whether mobile communication device 150 meets the
SAR testing requirements.

[0070] Use of simulated head 170 in addition to simulated hand 160 in
conducting SAR testing may reduce uncertainty levels associated with the
measurements obtained by the SAR testing. As well, use of support 560 with the
simulated torso 570 in conducting SAR testing may reduce uncertainty levels
associated with the measurements obtained by the SAR testing.

[0071] While the above description provides examples of embodiments, it
will be appreciated that some features and/or functions of the described elements
are susceptible to modification without departing from the spirit and principles of
operation of the described embodiments. Accordingly, what has been described

is intended to be illustrative of the invention and non-limiting.
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Claims:
1. A system for conducting specific absorption rate testing of a mobile
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communication device (150), comprising:

a simulated human body part (170; 570);

a support (160; 560) positioned proximate to the simulated human
body part (170; 570) for supporting the mobile communication device (150)
during the testing;

a probe (120) positioned within the simulated human body part (170;
570); and

a processor (105) operatively coupled to the probe (120) and
configured to determine a field strength of a field within the simulated
human body part (170; 570), the field radiated by the mobile

communication device (150).

The system of claim 1, wherein the field comprises any of: an electric field,
a microwave frequency field or a radio frequency field and the probe (120)
is configured for sensing a respective one of an electric field, a microwave

frequency field or a radio frequency field.

The system of claim 1 or claim 2, further comprising a communication unit
(130) configured to communicate with the mobile communication device
(150) and to cause the mobile communication device (150) to radiate the
field.

The system of any one of claims 1 to 3, wherein the simulated human body
part comprises a simulated head (170) and the support comprises a
simulated hand (160), and the simulated head (170) is positioned
proximate the mobile communication device (150) and on an opposite side

of the mobile communication device (150) to the simulated hand (160).

The system of claim 4, wherein the simulated hand (160) comprises a
material having dielectric properties approximating average dielectric

properties of a human hand.
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The system of claim 4 or claim 5, wherein the simulated head (170)
comprises a material (202) having a dielectric constant approximating an

average dielectric constant of a human head.

The system of claim 5 or claim 6, wherein the material (202) comprises a

liquid.

The system of any one of claims 4 to 7, wherein the head (170) is

configured in a shape simulating that of a human head.

The system of any one of claims 1 to 3, wherein the simulated human body
part is a simulated torso (570) comprising a material (202) having dielectric

properties approximating average dielectric properties of a human torso.

The system of claim 9, wherein the support (560) comprises a platform
(562) mounted to a platform support (664), and wherein the surface area of
the platform support (564) in contact with the platform is no greater than
40% of the horizontal surface area of the platform (562).

Use of a simulated hand (160) for conducting specific absorption rate

testing of a mobile communication device (150), the simulated hand (160)
supporting the mobile communication device (150) during testing, wherein
the simulated hand (160) comprises a material having dielectric properties

approximating average dielectric properties of a human hand.
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Use of a simulated hand (160) and a simulated head (170) for conducting
specific absorption rate testing of a mobile communication device (150),
the simulated hand (160) supporting the mobile communication device
(150) and the simulated head (170) being positioned on an opposite side of
the mobile communication device (150) to the simulated hand (160) during
testing, wherein the simulated hand (160) comprises a material having
dielectric properties approximating average dielectric properties of a human
hand, and wherein the simulated head (170) comprises a material (202)
having dielectric properties approximating average dielectric properties of a

human head.

Use of a simulated torso (570) for conducting specific absorption rate
testing of a mobile communication device (150), wherein a probe (120) is
positioned within the simulated torso (570) during testing, and wherein the
simulated torso (570) comprises a material (202) having dielectric

properties approximating average dielectric properties of a human torso.

A method for conducting specific absorption rate testing of a mobile
communication device (150), comprising:

positioning the mobile communication device (150) in relation to a
simulated human body part (170; 570);

positioning a probe (120) within a simulated human body part (170;
570), the simulated human body part (170; 570) positioned in proximity to
the mobile communication device (150); and

determining a field strength within the simulated human body part
(170; 570) of a field radiated by the mobile communication device (150).

The method of claim 14, wherein the determining step further comprises

causing the mobile communication device (150) to radiate the field.
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The method of claim 14 or claim 15, wherein the field comprises any of: an
electric field, a microwave frequency field or a radio frequency field and the
determining comprises sensing a respective one of an electric field, a

microwave frequency field or a radio frequency field.

The method of any one of claims 14 to 16, wherein the simulated human
body part comprises a simulated head (170) and the support comprises a
simulated hand (160), and the method further comprises locating the
simulated head (170) on an opposite side of the mobile communication
device (150) to the simulated hand (160) and positioning the mobile
communication device (150) in supported relation to the simulated head

using the simulated hand.

The method of any one of claims 14 to 16, wherein the simulated human
body part comprises a simulated torso (570) and the method further
comprising positioning the mobile communication device (150) proximate
the simulated torso by placing the mobile communication device (150)

beneath the simulated torso.
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