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CHANNEL DORMANCY | N W RELESS COMMUNI CATI ON SOCKET MODE 1. Field Of W

I nvention [0001] The present invention relates generally to managing a
traffic obaensi@l72izn Wi rel ess comunication systens. |1. Bpckgseardsed The

I nventi-on (0002] Wrel ess comuni cation systens such as code division

mul tiple access (CDVA) systens use sevenal channels to effect communication
bet ween wirel ess devices, also referred to as "nobile stations”". One of the
channels is the traffic channel, which carries the actual voice or data

information that isgperEm QXD METHOD FORTRCPFICCHRNRFIND ORMANY

software applications can use a nobile station to comuni cation with other
devi ces through a wirel BNWIREBERS GOMMUMCAKIQN SOCKBTIINOBE i nst ance,
in one use a nobile station can be connected to a | aptop conputer, and
applications running on the conputer can conmunicate to external conputing
conponents by neans of the traffic channel provided by the nobile station.
A nobile station operating in this fashion is said to be operating in
"packet nodd&', aifield OfcHsechivenatiby functioning sinply as a wirel ess nodem

[ 0004] Software applications can-also be executed by a processor within the
nobile station itself, however. This is increasingly the case, as wireless

t el eph d
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used by suchomﬁﬁﬁﬂ@ﬁbmgymmﬁp communi cate with external conputing

components. A nobile station in this case is said to be operating in "socket
node". In this case, nuch of the com‘rum cation protocol functions that

othervmse andl op when the nobile station is in the
o e HrcRRERNEEQPEpe Imysily

packet node Bile station

[0002] Wireless communication systems such as code division multiple access (CDMA)
systems use several channels to effect communication between wireless devices, also
referred to as "mobile stations". One of the channels is the traffic channel, which carries the

N actual voice or data information that is being exchanged. In the case of data information,
software applications can use a mobile station to communication with other devices through
a wireless telephony infrastructure.

[0003] For instance, in one use a mobile station can be connected to a laptop computer, and

applications running on the computer can communicate to external computing components

. by meahs of the traffic channel provided by the mobile station. A mobile station operating
in this fashion is said to be operating in "packet mode”, and is essentially functioning
simply as a wireless modem.

[0004] Software applications can also be executed by a processor within the mobile station
itself, however. This is increasingly the case, as wireless felephones and other wireless
communication devices become more sophisticated. The communication capability of the
mobile station can be used by such applications to communicate with external computing
components. A mobile station in this case is said to be operating in "socket mode”. In this
case, much of the communication protocol functions that otherwise would be handled by a
laptop when the mobile station is in tﬁe packet mode must be handled by the mobile station
itself, requiring additional software referred to as Digital Mobile Station Software (DMSS).

[0005] Currently, mobile stations operating in socket mode have no way to idle a traffic

channel, Stated differently, if the communication requirements of a software application
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itself, requiring additional software referred to as Digital Mbile Station

Software (DVMSS). [0005] Currently, nobile stations operating in socket node
have no waWoOtS/0§@Ie a traffic channel. Stated differentlyPCrfusphar?s9
comuni cation requirenents of a software application 6 APRIL 2006 WO
03/ 047212 PCT/ US02/ 37759 2 using a first Ipogical communication port referred
to as a "socket" on a nobile station are suspended for a time, the traffic
channel neverthel ess cannot be rel eased for use by other resources.

Mor eover, t hasipgadastlogisxaniimumicaioaorirefetiet to 60k "aekey vata Mobitewitichl 9l Y
allowing an application to release a traffic channel wi thout regard to
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I nvention provides the solutions set forth herein. SUMVARY OF THE | NVENTI ON

[ 0006] A net lapplifabonsithatagightbe exgtiting antthesanie mehdld statipmere eiegsthe sammshannedt i on
system i ncl udes .estgblishing.first and second 'conmunjicati on. connections in
2 Vi rel ess  COMRTRMILFIOR BRUFAER upaogy SOMIHITEA FESECRRYR B 1S oty
second idle ' I I H e | . | fod, i nnel
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bot h idl e pennwtiorppivides the)sitjonsBetaforth @éei.ed i npl enent ati on, the net hod

i ncludes resetting an idle period when a transm ssion or reception passes
t hrough the respective connection. The idle period of a socket/application

can be set to a default val ueSQfMM %ﬁﬁ‘ﬁﬁ&lﬂ%ﬁ’fﬁ)ﬁssom at ed
not ual

application. The idle periods néee e eq o each other. [0008] - In.
anot her aspect, a wireless communi cation systemincludes a first application

rTﬁgni Ng [bob6R SOCKRImEMES f&nﬂm@agﬁegmca&@m aiké B a WARER Sohdimehi&liok &lystemde
includes establishing first and second communication connections in a wireless
communication device, and establishing respective first and second idle periods for the first
and second connections. A traffic channel that is associated with the first and second
connections is released when both idle periods expire.

[0007] In a preferred implementation, the method includes resetting an idle period when a
transmission or reception passes through the respective connection. The idle period of a
socket/application can be set to a defanlt value or it can be set by the associated application.

The idle periods need not be equal to each other. |

‘[0008] - In another aspect, a wireless communication system includes a first application
nmning in a socket mode and a second application running in a socket mode. The
applications potentially require use of a common wireless traffic channel. In accordance
with this aspect, the traffic channel is selectively allowed to go dormant in the absence of
transmissions over the traffic channel.

[0009] In still another aspect, a computer program product includes means for associating a

| ﬁrst idle period with a first connection, and means for associating a second idle period with
a second connection. A wireless traffic channel can be established to both connections.
Means are provided for releasing the traffic channel when the idle periods expire.

[0010] In yet another aspect, a method for managing a traffic channel associated with a

wireless communication device and plural socket and/or packet connections includes

enabling a traffic channel that is associated with plural applications to be released only



applications potentially require use of a cormon wireless traffic channel.
In accordance wth this aspect, the traffic channel is selectivelyétaPROwSE6
to go dormant in the absence of transm ssions over the traffic channel.
[0009] In ko h3deanet her aspect, a conputer program product pgyglisigas;seeans
for associating a first idle period wwth a first connection, and nmeans for
associating a second idle period wwth a sgcond connection. A wireless
traffic channel can be established to both connections. Means are provided
for releasing the traffic channel when the idle periods expire. [0010] In
yet another aRAGiLapplicHibhOthal SE 28RERMIRGARHE MRk Shat ROt AERRE R BRW th
a wreless comunication device and plural socket and/or packet connections
i ncl udes enahhingly a traffic channel that is associated with plural
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t o the acconefeyioiikedyadtej argisin whichehi ch |i ke reference nunerals refer to

| i ke parts, and in which: BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] Figure 1
Is a sinplified block diagram show ng the systemarchitecture; and [0013]
Figure 2 is a flow chart of t ' PTI ON OF THE
PREFERRED EMBODI MENT [ 0014] %ﬁ'ﬁf’@%ﬂ"ﬁﬁm Qﬁﬁllgll Ut , § systemis
shown, generally designated 10, for effecting comunication between a first
wirel ess comunication device 12, referred to herein as a "nobile station”,
and a cdddling dEigneeel B3 simphifiechislopkidiageam shiowieg thetsystamaretdtecturd; aad es s
comuni i,on device hr oxlgh e hony .i.nf.rastructure 14. [0015] As

envi si oﬁgéjugy theh&ujécs}eﬁta #%V/gﬁﬁ%#t?’gﬁ’ﬁeé‘g%ﬁgl?'e station 12 can incl ude

pl ural

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014] Referring initially to Figure 1, a system is shown, génerally designated 10, for
N effecting communication between a first wireless communication device 12, referred to
herein as a "mobile station”, and a computing device 13, such as but not limited to another

wireless communication device, through a telephony infrastructure 14.

[0015] As envisioned by the present invention, the mobile station 12 can include plural
software applications, shown in Figure 1 as first and second applications 12a, 12b. The

{ applications 12a, 12b communicate with the external computing device 13 using respective
communication "sockets” of the mobile station 12. While for stmplicity of disclosure only
two applications 12a, 12b are shown, it is to be understood that more than two applications
are contemplated by the principles of the present invention.

[0016) The infrastructure 14 can include, e.g., base stations (BTS), base station controllers
(BSC), and additional infrastructure in accordance with wireless communication principles
known in the art. |

[0017] In accordance with the present invention, the system 10 uses spread spectrum
techniques. Accordingly, the mobile station 12 can use an over the air (OTA) protocol such
as CDMA or WCDMA to communicate with the infrastructure 14. In one non-limiting
embodiment the mobile station 12 is a mobile telephone made by Kyocera, Samsung, or
other manufacturer that uses Code Division Multiple Access (CDMA) prihciples .and

CDMA over-the-air (OTA) communication air interface and includes protocols such as
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software applications, shown in Figure 1 as first and second applications

12a, 12b. The applications 12a, 12b conmunicate with the external conputing
devi ce 13 wesbnaumpespecti ve comruni cation "sockets" of thepaplpkhgsaéati on
12. Wiile for sinplicity of disclosure only two applications 12a, 12b are
shown, it is to be understood that nore tan two applications are

contenpl ated by the principles of the present invention. [0016] The

i nfrastructure 14 can include, e.g., base stations (BTS), base station
control | ers ddfie@in bittdt BREE t15295 A NEI9BH, WICHM AL, IX) IRCVOEYama H WIS 2000,

Wi rel ess communication principles known in the art. [0017] In accordance
with the pr e@&mhmvemmmnmcaﬂqeﬂﬁgﬁhcmmm@d%pr ead spectrum techniques.
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I nternational Mobile Tel ecommuni cations System 2000/ Uni ver sal Mobi |

Tel ecomuni c &xamopls) SyER-SGGDNIAVT- 2000/ UM), st andards coveri ng what are
referr e(iiOOtIQ] a5 The present invention applies to any spread spectrum mobile station 12; for

—U

illustration it will be assumed that the mobile station 12 is a telephone. In general, wireless »

N communication devices to which the present invention applies may include but are not
limited to a wireless handsét or telephone, a cellular phone, a data transceiver, or a paging:
and position determination receiver, and can be hand-held, or portable as in vehicle-
mounted (including cars, trucks, boats, planes, trains), as desired. However, while wireless
communication devices are generally viewed as being mobile, it is to be understood that the

. presant invention can be applied to "fixed" units in some implementations. Also, the
present invention applies to data modules or modems used to transfer voice and/or data
devices using wired or wireless links. Further, commands might be used to cause modems
or modules to work in a predetermined coordinated or associated manner to transfer
information over multiple communication channels. Wireless communication devices are
also sometimes referred to as user terminals, mobile stations, mobile units, subscriber units,
mobile radios or radiotelephones, wireless units, or simply as "users" and "mobiles" in
some communication systems.

[0020) With the above overview of the present architecture in mind, it is to be understood

that the present logic is executed in accordance with the flow charts discussed below by,
e.g., the mobile station 12, and more particularly is embodied in the DMSS of the mobile
station 12. The flow charts herein illustrate the structure of the logic of the present



wi deband CDVA (WCDMVA), cdma2000 (such as cdnma2000 | x or 3x standar ds APRDY2006
exanpl e) or TD- SCDVA. [0019] The present invention applies to any spread

spectrum nphj d&s4ation 12; for illustration it will be a t he
nobile station 12 1s a telephone. In general, wreless conmmuni CREION devi ces
to which the present invention applies may_include but are not limted to a

w rel ess handset or tel ephone, a cellular phone, a data transceiver, or a
pagi ng and position determ nation receiver, and can be hand-held, or
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' can be dynamically changed or updated.

[0022] Commencing at block 16, after a traffic channel has been established in accordance
~ with wireless communication principles known in the art, it is determined at decision
diamond 18 whether a respective idle period has been defined by each application 12a, 12b.
Looked at another way, it is determined whether an idle period has been established for
each respective socket associated with the MS 12.
- [0023] ©  Ifaparticular application and/or socket has not defined its own idle period, a default
; period is assigned to that socket at block 20. Otherwise, the idle period that is self-defined
! by an application and/or socket is assigned at block 22. It is to be appreciated that the idle
period associated with the first application 12a and/or its Tespective socket need not be
identical to that associated with the second application 12b and/or its respective socket.
[0024] At block 24, in the event that a transmission or reception occurs through a socket,
that socket's idle period is reset by resetting a timer that counts down the period. Decision
diamond 26 represents a decision that is equivalent to a system state, namely, the state at
which all socket idle periods have expired due to the associated timers having counted
down without resetting by the condition at block 24. When this state is achieved, the logic
proceeds to block 28 to return "traffic channel dormant” or otherwise release the traffic
channel. In this way, the traffic channel is not released until all appiications that might be
running on the MS 12 are finished with it. These principles would apply equally to the



program code el enents or electronic logic circuits, that function #cFdiHRHg
to this invention. Manifestly, the invention is practiced in its essenti al
enbodi nent_by a machi ne conponent that renders the logic elements in a form
t hat instr"m%y“gzkﬂ gital processing apparatus (that is, aPESHSMFS?
controller, processor, etc.) to performa sequence of function steps
corresponding to those shown. [0021] In otther words, the logic may be

enbodi ed by a conputer programthat is executed by a processor or
processors within one qr nore of the conponents shown as a series of

conput er - or Peckst mefle, &itvthe abeuedegic hping exeaitediaithehest compyiing devigeit desiigd nay
reside, for in%%ﬁgtﬁﬁ Sgh%nﬂ.toegga hard drive or optical drive, or the

i nstructions e etic tape, electronic read-only nenory,

or ot hefooagpr opr i White 4R¢ PaiticAIARISYIEEM ANDAMETHODLEORY TRAFAL! gHewEEd or
updat ed. [OOIZ}% Commencing at block 16, after a traffic channel has been
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[0024) At block 24, in the event that a transm ssion or reception occurs
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necessary for a device or method to address each and every problem sought to be solved by
the present invention, for it to be encompassed by the present claims. Furthermore, no
element, component, or method step in the present disclosure is intended to be dedicated to
the public regardless of whether the element, component, or method step is explicitly
; recited in the claims. No claim element herein is to be construed under the provisions of 35
U.S.C. §112, sixth paragraph, unless the element is expressly recited using the phrase
"means for" or, in the case of 2 method claim, the element is recited as a "step" instead of an

llact“ .

What is claimed is:



channel. In this way, the traffic channel is not released until al
applications that mght be running on the M5 12 are finished wth istAPRThewe
princi ples would apply equally to the 6 APRIL 2006 WD 03/ 047212

PCT/ US02/ 37759 6 packet node, with the above | ogic being executed in the
host conputing device if desired instead of inside the M5 12 itself. [0025]
Whil e the particular SYSTEM AND METHOD FOR TRAFFI C CHANNEL DORMANCY I N

W RELESS COMMUNI CATI ON SOCKET MODE as herein shown and described in detai
is fully capable of attaining the above-described objects of the invention,
it is to be ungﬁ%akggd that it is the presently preferred enbodi nent of the
present inven d is thus representative of the subject matter which is
broadly contenplated by the present invention, that the scope of the
present inventjon fully enconpasses other enbodi nents which nmay becone

obvi ous to thobsesRictodlor ingngging, raffig fhannehiuse e as pdistess fcommpmigatiens ent

i nventi ongjsgnfcEApAlingl Y to be limted by nothing other than the appended
claims, in which reference to an elenent in the singular is not intended to
mean "one and only one"” unless explicitly so stated, but rather "one or

nore". Al struy r.al d functional _—equivalents to the elenents_.of the
above- descri bet ?at)nﬁél?lgg ?tgl asé:ﬁﬁsgépﬁé??fm‘%ﬁ mypigatign SeANGstions inyal leastgfirst o pe
known to tireks @innurdéanianMedkd;! | in the art are expressly incorporated
herein by reference and are intended to be enconpassed by the present
clainms. Moreover, it is not necessary for a device or nethod to address

each and ever yeswgﬂgliﬁ%nﬁzﬁgggseeﬁﬁt Qﬁd .Ssgéo\ﬁﬂd'dﬁyﬁeﬁ&a@ 3t GRE rﬁrg: %\rérlgﬁe{chr?cp’ for it

to be enconpassed by nt clains. Furthernore, no

conponent comaectims;hod step in the present disclosure is intended to be
dedicated to the public regardl ess of whether the el enent, conponent, or
nmethod step is explicitly recited in the clains. No claimelenent hereinis

to be construedledfigh tiaffic EHafiélSsRfmtddl with the fidsturfd: seddrdl comh&diBnPahagr aph,
unl ess the elenent |Is expressly recited using the phrase "means for"™ or, in
the case BYhidlgRerRdg c¥piEs: APdt he el ement is recited as a "step" instead of an

wherein the connections are socket connections.

2. A wireless communication system, comprising:

at least a first application running in a socket mode; and

at least a second application running in a socket mode, the applications potentially

requiring use of a common wireless traffic channel, the traffic channel being selectively

allowed to go dormant in the absence of transmissions over the traffic channel.

3. The system of claim 2, wherein the traffic channel is released when it goes

dormant.

4. The system of claim 2, wherein each socket mode is associated with a
respective idle period, and the traffic channel goes dormant upon the expiration of at least

one idle period.
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"act". What is clained is: 6 APRIL 2006 7 CLAIMS 1. A nethod for managi ng

traffic channel use in a wrel ess comruni cati on system conpri sing:
establishing at least first and second comruni cation connections in at |east
a first wreless communi cation device; establishing respective first and
second idle periods for the first and gecond connections; releasing a
traffic channel associated with the first and second connections when both
idle periods expire; and wherein the connections are socket connections. 2.
A wirel ess connunication system conprising: at least a first application

running in as e d a east egond applicatjon runn in
socket node, Cﬁ?ﬂ egépf S%ém ‘{jt%l?ﬁr?lgltﬁ?/% ﬁ’(%q&apﬁﬁgg%g dogpany @8%‘?1

W rel ess &xﬁaflb@ommper{&ig traffic channel being selectively allowed to
go dormant in the absence of transm ssions over the traffic channel. 3. The

system of claim2, wherein the trafflc channel is released when it goes

dormant. 4. The gysl %@?n‘ﬁf i dé%ﬂ‘ ﬁ?dlé‘g?‘:?&ic‘lssr &K G Hg%nbxglsﬁﬁé‘a{:i at ed

with a respective rdle perio e tr anne goes dormant upon
t he expir acemnghssas tHr@ghtthems;mcth@cmrl od. 6 APRIL 2006 8 5. The system of
claim4, wherein the traffic channel goes dornmant upon the

7. The system of claim 6, wherein at least one idle period is set to a default value.

8. The system of claim 6, wherein at least one idle period is defined by the

associated application.
9. The system of claim 6, wherein the idle periods are not equal to each other.

10. The system of claim 2, wherein the applications run on a wireless

communication device.
11. A computer program product, comprising:
means for associating at least a first idie period with a first connection;

means for associating at least a second idle period with a second connection, a

wireless traffic channel being establishable to both connections;
means for releasing the traffic channel when the idle periods expire;
wherein the connections are socket connections or packet connections; and

further comprising means for resetting an idle period when a transmission or

reception passes through the respective socket.



expiration of both idle periods. 6. The systemof claimb5, wherein aaPRIl 2006
period is reset when a transm ssion or reception passes through the
respective socket. 7. The systemof claim®6, wherein at |east one idle
period is set to a default value. 8. The systemof claim®6, wherein at |east
one idle period is defined by the associated application. 9. The system of
claim6, wherein the idle periods are %ot equal to each other. 10. The
systemof claim2, wherein the applications run on a wireless conmunication
device. 11. A conputer program product, conprising: nmeans for associating at
| east a first l4dlbepoppgisr wragim pradusk ofcdzimett, icompripiag macany for£88ipgiaht i ng at
| east a Sﬁﬁﬁ%ﬂehﬁégrﬂﬁﬁbgﬁcﬁhﬁQ-ﬁesecond connection, a wreless traffic
channel belng esta ?lshable t0 both connections; means for rel easing the
traffic channel when the idle periods expire; wherein the connections are

socket connect| or packet connectiops;. and further conprisi.ng. neans for
osetting an i i dnseprBRETRERE R A ShDAL Y s R e pRUeEs Tohr ough

the respegiiay® HOSHk6hd idke RIBUL 2006 9 12. The conputer program product of

claim 11, conprising nmeans for setting at |east one idle period to a

default value. 13. The conputer program product of claim 11, wherein the
first idle period is not equal to the second idle period.



