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DETAILED ACTION

Notice of Pre-AIA or AIA Status
1.

The present application is being examined under the pre-AIA first to invent provisions.

Information Disclosure Statement
2.

The information disclosure statement (IDS) submitted on 06/07/2013 was filed in compliance with

the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being considered by

the examiner.
Specification
3.

The disclosure is objected to because of the following informalities:
o

Para. [0082] recites “The communication device 400” instead of “The communication

device 2600.”
o

Para. [0091] recites “storage medium 622" not supported by the drawings.

Appropriate correction is required.

Claim Rejections - 35 USC § 101
4.

35 U.S.C. 101 reads as follows:
Whoever invents or discovers any new and useful process, machine, manufacture, or

composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

Claim 21 and 22 are rejected under 35 U.S.C. 101 as being directed to non-statutory subject

matter.
Based upon consideration of all of the relevant factors with respect to the claims as a whole, the
claims cited are held to claim an abstract idea, and are therefore rejected as ineligible subject matter
under 35 U.S.C. 101. The rationale for this finding is explained below: Based on Supreme Court
precedent and recent Federal Circuit decisions, the Office's guidance is that one clue to patent eligibility

under 35 USC 101 is whether or not the process is (1) be tied to a particular machine or apparatus or (2)
transforms underlying subject matter (such as an article or materials) to a different state or thing.

Diamond v. Diehr, 450 U.S. 175, 184 (1981); Parker v. Flook, 437 U.S. 584, 588 n.9 (1978); Gottschalk v.
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Benson, 409 U.S. 63, 70 (1972); Cochrane v. Deener, 94 U.S. 780, 787-88 (1876). The claim should
recite the particular machine or apparatus to which it is tied, for example by identifying the machine or
apparatus that accomplishes the method steps, or positively reciting the subject matter that is being
transformed, for example by identifying the material that is being changed to a different state. There are

two corollaries to the machine-or-transformation test.
First, a mere field-of-use limitation is generally insufficient to render an otherwise ineligible

method claim patent-eligible. This means the machine or transformation must impose meaningful limits on
the method claim's scope to pass the test. Second, insignificant extra-solution activity will not transform
an unpatentable principle into a patentable process. This means reciting a specific machine or a particular
transformation of a specific article in an insignificant step, such as data gathering or outputting, is not
sufficient to pass the test.
Here, applicant's method steps fail the first prong of the new test because there is no tie to any
kind of machine for accomplishing the claimed steps. Further, applicant's method steps fail the second
prong of the test because the claimed steps do not result in an article being transformed from one state to
another. There is no transformation occurring in the claims for a physical object or substance or data that
represents physical objects or substances. Additionally, other factors and considerations in addition to the
machine/transformation test also point to a finding that the claims are directed to a mere abstract idea.

When viewing these factors and the claims as whole, it is concluded that the claims are directed
to a mere abstract idea and are not patent eligible under 35 USC 101. The dependent claim 22, when
analyzed as a whole is held to be patent ineligible under 35 U.S.C. 101 because the additional recited
limitation fails to establish that the claim is not directed to an abstract idea, for the same reasoning as set
forth with respect to the independent claim 21. The dependent claim does not act to remedy the problem
with the independent claim by reciting “machine-readable storage medium” the use of any particular
machine and/or any significant transformation.
The applicant is advised that this rejection can be overcome by correcting the claims lack of “nontransitory medium”. See MPEP 2106: Patent Subject Matter Eligibility [R-1 1.2013].
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Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that form the basis
for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —
(a) the invention was known or used by others in this country, or patented or described in a
printed publication in this or a foreign country, before the invention thereof by the applicant for
a patent.

5.

Claim 17 is rejected under pre-AIA 35 U.S.C. 102(a) as being anticipated by Hensley et al. (U.S.

20110305174).

Regarding claim 17:
Hensley discloses:

a method comprising (clm. 11):
electrically coupling a first lower frequency radiator (Fig. 2, Item 18a) of a first antenna to a first
upper frequency radiator (Fig. 2, Item 18a) of a second antenna via a shared first port (Fig. 2, Item 16);
electrically coupling a second lower frequency radiator (Fig. 2, Item 18b) of the first antenna to a second
upper frequency radiator (Fig. 2, Item 18b) of the second antenna via a shared second port (Fig. 2, Item
16); suppressing, at least in part, with at least one first filter, first signals of the first lower frequency
radiator from entering the first upper frequency radiator, second signals of the first upper frequency
radiator from entering the first lower frequency radiator, or both; and suppressing, at least in part, with at
least one second filter, third signals of the second lower frequency radiator from entering the second
upper frequency radiator, fourth signals of the second upper frequency radiator from entering the second
lower frequency radiator, or both (Para. 0021, Para. O22).
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Claim Rejections - 35 USC § 103
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:
(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

6.

Claims 1, 12-16 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley

et al. (U.S. 20110305174) in view of Bell (U.S. Pat 5,189,434).

Regarding claim 1:
Hensley discloses a low band antenna comprising a first low band radiating structure (Fig. 2, Item
18a) and a second low band radiating structure (Fig. 2, Item 18a) each configured to radiate low band
radio frequency signals in a low band resonant frequency range;
a high band antenna comprising a first high band radiating structure (Fig. 2, Item 18b) and a
second high band radiating structure (Fig. 2, Item 18b) each configured to radiate high band radio
frequency signals in a high band resonant frequency range;
a first port electrically coupled to the first low band radiating structure and the first high band
radiating structure (Fig. 2, Item 16); a second port electrically coupled to the second low band radiating
structure and the second high band radiating structure (Fig. 2, Item 16);
a first component that decouples the first low band radiating structure from the first high band
radiating structure (Fig. 2, Item 16) by suppressing low band radio frequency signals from entering the
first high band radiating structure, suppressing high band radio frequency signals from entering the first
low band radiating structure, or both (Para. 0022, Line 12-15);
and a second component that decouples the second low band radiating structure from the second
high band radiating structure (Fig. 2, Item 16) by suppressing low band radio frequency signals from
entering the second high band radiating structure, suppressing high band radio frequency signals from

entering the second low band radiating structure, or both (Para. 0022, Line 12-15).
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Hensley fails to disclose a multimode antenna.
Bell discloses a multimode antenna among other aspects of the disclosed invention.
It would have been obvious to one of ordinary skill in the art at the time the invention was made to
incorporate the multi-modal response taught by Bell into Hensley’s antenna design for the benefit of
realizing a device that may be configured to simultaneously generate or receive two or more independent
radiation patterns (See Bell Abstract) to improve performance (Col. 2, Line 26) as taught by Bell.

Regarding claim 12:
Hensley discloses the first component (Fig. 2, Item 16) comprises a first filter (Item 32) and a

second filter (Item 34).
Regarding claim 13:
Hensley discloses the first filter suppresses at least in part the low band radio frequency signals
from entering the first high band radiating structure, and wherein the second filter suppresses at least in
part the high band radio frequency signals from entering the first low band radiating structure (Para. 0022,
Line 12-15).

Regarding claim 14:
Hensley discloses the second component (Fig. 2, Item 16) comprises a first filter (Item 32) and a

second filter (Item 34).
Regarding claim 15:
Hensley discloses the first filter suppresses at least in part the low band radio frequency signals
from entering the second high band radiating structure, and wherein the second filter suppresses at least
in part the high band radio frequency signals from entering the second low band radiating structure (Para.
0022, Line 12-15).
Regarding claim 16:
Hensley in view of Bell discloses except that the low band antenna structure comprises a first
antenna type, wherein the high band antenna structure comprises a second antenna type, and wherein

the first antenna type is dissimilar to the second antenna type.
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It would have been an obvious matter of engineering design choice to create a dissimilar antenna
elements structure, since applicant has not disclosed that creating a different antenna element types
solves any stated problem or is for any particular purpose or gives an unexpected result and it appears

that the invention would perform equally well whether or not the antenna elements are the same antenna
type.

7.

Claims 2 and 5 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley

et al. (U.S. 20110305174) and Bell (U.S. Pat 5,189,434) as applied to claim 1 above, and further in view
of Tran (U.S. 20100231462).
Regarding claims 2 and 5:
Hensley et al. in view of Bell discloses the invention except an isolation device coupled to the first
low band radiating structure and the second low band radiating structure to isolate at least in part the first
low band radiating structure from the second low band radiating structure as required by claim 2; and an
isolation device coupled to the first high band radiating structure and the second high band radiating
structure to isolate at least in part the first high band radiating structure from the second high band
radiating structure as required by claim 5.
Tran discloses an inductor—capacitor circuit (LG network) may afso be placed in series between
the fourth radio frequency port and the second radio frequency port to improve the isoiation and/or

matching between nigh—band antenna and tow—band antenna in operating frequency bands tor rnulti—band
antenna (Para. 0038)

Therefore it weuid have been obvious to one of ordinary skiti in the art at the time the invention
was made to incorporate an iseiation device coupled between two radiating eiements resonating at
different frequencies as taught by Trans into the muiti—mode design of i-lenstey in view of Bait to improve
the iseiation and matching between the high-band antenna structure and the tow-band antenna
structure in their operating frequency bands for muiti—band antenna (Para. 0038) as taught by Tran.
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8.

Claims 3 and 6 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley

et al. (U.S. 20110305174), Bell (U.S. Pat 5,189,434) and Tran (U.S. 20100231462) as applied to claim 1
above, and further in view DiNallo et al. (U.S. Pat. 7,403,161).
Regarding claim 3 and 6:
Hensley in view of Bell and Tran discloses the invention except that the isolation device causes
common mode currents and differential mode currents in the first low band radiating structure and the

second low band radiating structure which when combined isolates at least in part the first low band
radiating structure from the second low band radiating structure as required by claim 3 and the isolation

device causes common mode currents and differential mode currents in the first high band radiating
structure and the second high band radiating structure which when combined isolates at least in part the
first high band radiating structure from the second high band radiating structure as required by claim 6.

DiNallo et al. discloses that by controlling the length and width at the conductor, the frequencies o
the common and differential modes can be tuned o desired operating bands that are to be supported by

the antenna (Col.

Line 3438).

Therefore it would have been obvious to one of ordinary skiii in the art at the time the invention

was made to incorporated a means ot tuning the isolation device of Hensley in view oi Bell and 'i'ren
taught by DiNallo et

for the benefit of acquiring a device that can be configured to support multi-banoi

communication system (Coi, 4, Line 24—25) for intercontinentai roaming (Goi. 1, Line 16) as taught by
DiNaiio

9.

al.

Claims 4 and 7 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley

et al. (U.S. 20110305174), Bell (U.S. Pat 5,189,434) and Tran (U.S. 20100231462) as applied to claim 1
above, and further in view Mak et al. (U. 8. Pat. 7,616,158).
Regarding claims 4 and 7
Hensley in view of Bell and Tran discloses the invention except the isolation device comprises
one or more variable reactive elements to adjust an electrical length of the isolation device, thereby

controlling a level of isolation between the first low band radiating structure and the second low band
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radiating structure as required in claim 4 and the isolation device comprises one or more variable reactive

elements to adjust an electrical length of the isolation device, thereby controlling a level of isolation
between the first high band radiating structure and the second high band radiating structure as required in

claim 7.
Mak et al. discloses some antenna designs ma},i employ a variable capacitor, metal strip, er other
eiement to provide post—manufacturing tuning capabilities, including during operation of the device and
further stress that in some specific example, capacitor also provides Direct Current (DC) isolation
between elements (Col. 5, Line 19-20, 23-24).
Therefore it wouid have been obvious to one of ordinary skili in the art at the tlme the invention
was made to ii’npiement vailable reactlve element taught by lvlak et al. into the lseiation device taught by
Hensley, Bell and Tran tor the benefit of realizing an antenna system that provides independent tuning of
one or more frequencies ef while providing larger shifts in frequency with each adjustment (Col.
12—1

10.

as taught by lv‘iak et

Line

an antenna property highly desirable in wireless cernrnunlcatlen.

Claims 8-11 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley et

al. (U.S. 20110305174), Bell (U.S. Pat 5,189,434) as applied to claim 1 above, and further in view Mak et
aI. (U. 8. Pat. 7,616,158).
Regarding claims 8-11:
Hensley in view of Bell discloses the invention except that one of the first low band radiating
structure, the second low band radiating structure, or both comprise an aperture tuner to adjust the low
band resonant frequency range as required in claim 8 and that the aperture tuner comprises one or more
variable reactive elements to adjust the low band resonant frequency range as required in claim 9; one of
the first high band radiating structure, the second high band radiating structure, or both comprise an
aperture tuner to adjust the high band resonant frequency range as required in claim 10 and that the
aperture tuner comprises one or more variable reactive elements to adjust the high band resonant
frequency range as required in claim 11.
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Mak et al. discloses that an element with the effect of tuning the antenna structure into one or
more frequency operating modes of the antenna comprising variable reactive elements (Col. 5, Line 9-24;

Col. 7, Line 51-55).
Therefore it wouid have been obvious to one of ordinary skiii in the art at the time the invention
was matte to impiement a variahie reactive element as an aperture tuner for tuning the antenna structure

as taught by Mak et

in Hensley and Beli‘s device tor the benefit of realizing an antenna system that

can he independentiy tuned to set of resonances caused by the antenna eiements resonating together

such that frequency bands can be tuned white requiring littie, it any, accounting for the effects of the other
resonances provided by the antenna system (Col, 9, Line 2-7) as taught by iv’iak et at. an antenna
)iO ert‘3/ hiohi‘
o 3/ desir‘ahie in wireiess cornmuniCation.

11.

Claim 18 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley et al.

(U.S. 20110305174) in view of Mak et al. (U. 8. Pat. 7,616,158) as applied to claim 17 above.
Hensley does not explicitly discloses the coupling at least one first aperture tuner to one of the
first lower frequency radiator, the second lower frequency radiator, or both for adjusting a first resonant
frequency range of the first lower frequency radiator, a second resonant frequency range of the second
lower frequency radiator, or both; and coupling at least one second aperture tuner to one of the first upper
frequency radiator, the second upper frequency radiator, or both for adjusting a third resonant frequency
range of the first upper frequency radiator, a fourth resonant frequency range of the second upper
frequency radiator, or both.
Mak et al. discloses a coupling means use for tuning the structure of antenna elements thereby
adjusting the antenna to desired resonant frequency range (Col. 5, Line 9-12).
Therefore it would have been obvious to one of ordinary skill in the art at the time the invention
was made to implement the coupling of antenna elements as taught by Mak et al. to the to an aperture
tuner capable of tuning the elements to resonate at desired frequency for the benefit of realizing an

antenna system that provides independent tuning of one or more frequencies of while providing larger
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shifts in trequency with each adjustment (Got. 2, Line t2-—‘l5) as taught by WEEK et at, an antenna property
especially important in roaming communication devices.

12.

Claim 19 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley et al.

(U.S. 20110305174) in view of Tran (U.S. 20100231462) as applied to claim 17 above.
Hensley does not explicitly discloses the coupling an isolation device to the first lower frequency
radiating structure and the second lower frequency radiating structure to isolate at least in part the first
lower frequency radiating structure from the second lower frequency radiating structure.

Tran discloses coupling an inouotor—capacitor circuit (LC network) may aiso be placed in series
between the fourth radio frequency port and the secono‘ rao'io frequency port to improve the isolation
and/or matching between high—band antenna and low—band antenna in operating frequency bands for
multi~baho antenna (Para. 0038)

Therefore it would have been obvious to one of ordinary skiil in the art at the time the invention
was made to implement the coupling between two radiating elements resonating at ditterent frequencies
as taught by Trans into the antenna design of Hensiey to improve the isolation ano' matching between the
nigh-band antenna structure and the low~band antenna structure in their operating l‘requency bands tor an

antenna (Para. 0038) as taught by Trans.

13.

Claim 20 is rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over Hensley et al.

(U.S. 20110305174) and Tran (U.S. 20100231462) as applied to claims 17 and 19 above and further in
view Bordi (U. 8. Pat. 6,856,293).
Hensley in view of Tran discloses the invention except that the isolation device comprises an
element electrically coupled to the first lower frequency radiating structure and the second lower
frequency radiating structure, and wherein the isolation device is tunable to change an electrical length of

the element.
Bordi discloses it is known in the art that an electrical adjustment method tor an antenna, where
the reactance generated by capacitors or coiis connected to a monopoie antenna, for exampie, can be
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changed by means of electronic switches. As the reactance chahges, so do the electrical length and
resonance frequency of the antenna (Col. 1, Line 26—31).
Therefore, it would have be obvious to one having ordinary skill in the art at the time the invention
was made to provide the antenna system disclosed by Hensley in view of Tran with an isolation device is
tunable to change an electrical length of the element as taught by Bordi in order to tune the frequency of
operation to desired level, improve the matching and the bandwidth to a tolerable level as required by the
system.

14.

Claims 21 and 22 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable over

Hensley et al. (U.S. 20110305174) in view of Goldstein et al. (U.S. Pat. 4,380,767).
Hensley et al. discloses the invention as claimed except a machine-readable storage medium,
comprising instructions, wherein execution of the instructions causes a processor to perform operations
comprising: tuning a first resonant frequency of a first antenna; and tuning a second resonant frequency
of a second antenna, wherein the first antenna is electrically coupled to the second antenna via a shared
port, and wherein signals generated by one of the first antenna or the second antenna are suppressed at
least in part with at least one filter as required by claim 21 and the machine-readable storage medium
wherein the signals are suppressed by a filter that isolates the first antenna from the second antenna
while being electrically coupled via the shared port.

Goldstein et al. discloses a computer controlled antenna tuner (using a microprocessor) having a
phase and impedance measuring (since these are the factors whose variations could result in tuning of

RF devices including RF antennas) means connected to a filter to provide tuning information (Col. 1, Line
39-45; Col. 9, Line 41-52).
Therefore it would have been obvious to one of ordinary skill in the art at the time the invention
was made to incorporate the tuning automation taught by Goldstein into the antenna device of Hensley et
al. for the benefit of providing an antenna system with tuner having the capability to determine the steps
necessary to tune an antenna and implement the steps automatically (Col. 1, Line 34-37) as taught by
Goldstein et al.
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With further regard to claims 21 and 22, it would have been obvious to one having ordinary skill in
the art at the time the invention was made to automate an antenna tuning parts by use of computer
programmes, since it has been held that broadly providing a mechanical or automatic means to replace
manual activity which has accomplished the same result involves only routine skill in the art. In re

Venner, 120 USPO 192 (CCPA 1958).

Conclusion
The prior art made of record and not relied upon is considered pertinent to applicants disclosure:
0

Milosavljevic (U.S. Pat. 6,876,329) discloses planar antenna with radiating plane (220)
with dielectric support part (205), and strip conductor between plane and switch (SW) to
change resonance frequency of antenna by changing the electrical length of the plane
when the switch is closed and open.

0

Ozkar (U.S. Pat. 7,405,701) discloses a multiband antenna (100), with main antenna
(110), parasitic antenna (120) and selection circuit (in form of a filter). The selection

circuit enables and disables the parasitic antenna depending on frequency of operation
to which it’s design therefore changing the resonant frequency of the main antenna when
the parasitic antenna is coupled and decoupled from it.

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to BAMIDELE JEGEDE whose telephone number is (571 )272-9988. The examiner can
normally be reached on MON-FRI, 8 AM-5 PM EST.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Sue
Purvis can be reached on (571)272-1236. The fax phone number for the organization where this
application or proceeding is assigned is 571 -273-8300.

Application/Control Number: 13/912,331

Page 14

Art Unit: 2845
Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571 -2721000.

BJ

/Michael C. Wimer/
Primary Examiner, Art Unit 2845

