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APPARATUS FOR EFFI CI ENT_USE|IfIINIINIBAT! ON RESOURCES I N A DATA

COVNUNI CATI ON SYSTEM UNDER (RiEsRIKIRE T dNDI T1 ons 5 BACKGROUND 3. @L%(ﬁ] of
the I nvention The discl osed enbodiggents relate to the field of ga a
comruni cat i ¥R 920RBF e particul arly, the disclosed enmbodi mfIEVOEPRI: to a
novel nethod and 10 apparatus for efficient use of the comrunication
resources in a data conmunication systerh under overload condition. I1.
Background A communi cati on system for conmuni cation of data may reach its

capacity 15 MEEFHQD AND APFARAJHS FQR: FFRICIENS USRI COMMNIGATION Yy
have an acceRESORRGES RY ADpdck COMMUNECATAOMN SXSTEN WNRRER QVERESW Dof
access ternminals. The access termn REINBAFIONS access network, while
conplying with a nunber of comrunication protocols, establish and maintain
a connection for comruni cation of data. The connection between the access
term nal 5and the access network nayBROKERQUNDa wireless link. The fl ow of
data nmay be fromaccess ternmnal to access network, or from access network
to access termnal, or both. The access terminal nmay be connected to a
conmputing device such as a | ap top personal conputer, or may be a

sel f - cont ai Nefiddohthednventieich as a personal digital assistant. A nobile

unit such as a cellular phone may al so be an access termnal. An access
terminal 25 and dheadisdesechembodkmenty rehatentai thatfeeld fodafh communpigagionsnk,

originated from
: More particularly, the disclosed embodiments relate to a novel method and

10 apparatus for efficient use of the communication resources in a data

communication system under overload condition.

II. Background
A communication system for communication of data may reach its capacity
15  due to many different factors. The communication system may have an access
network, a packet switched data network, and a number of access terminals. The
access terminal and the access network, while complying with a number of
communication protocols, establish and maintain a connection for communication
of data. The connection between the access terminal and the access network may
20 be over a wireless link. The flow of data may be from access terminal to access
network, or from access network to access terminal, or both. The access terminal
may be connected to a computing device such as a lap top personal computer, or
may be a self-contained data device such as a personal digital assistant. A mobile
unit such as a cellular phone may also be an access terminal. An access terminal
25  and an access network may communicate through a forward link, originated from

the access network, and a reverse link, originated from the access terminal.
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the_access.network, and a reverse |ink,__originated fromthe access . _
termnal. ~l1~l~~~1I~MIl~~~~[111I1~T1~1~1~*ACTION* 2 9 JUL 2005 WO
02/ 062025 PCT/ US02/ 03015 2 The access network nmay reach its capacity due
to several factors depending on the type of technol ogy errpl oyed. JULZB/US '
General Iy, dgpeRfij)g on the nunber of users and the users g/%%r})gmf or data
commnl cation,” an access network nmay reach its capacity. it {en3|ty of
a user's demand for data flow depends on ihe 5 application and the type of
data bei ng communi cated. The applications i ncl ude downl oadl ng data
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openi ng a
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etc. The type of data may include documents, images, audio/video, etc. In a
congested state or an overload condition, new users attempting to access the access
10 network may be denied access due to lack of available resources. Although such a
blocking scheme may be appropriate for voice networks, in data networks, a user
may prefer to have a connection with slow data flow rather than no connection at
all.
| Generally, to this end and as well as others, there exists a need in the art for
15 an efficient use of communication resources in a communication 'system under
overload condition, which allows the users to access the network even though the

use of the communication resources has reached a congested level.

SUMMARY
20 In a communication system for communication of data, a method and
apparatus provides for detecting an overload condition and a request for opening a
connection for a user for communication of data, selecting an open connection,

releasing the selected open connection, and allocating, to the user, communication



connection for a user for comunication of data, selecting an open
connection, releasing the selected open connection, and allocating, to the
user, communication 2 9 JUL 1005 WD 02/062025 PCT/ US02/ 03015 3 resources
corresponding to resources rel eased based on rel easing the sel ecZ #dupmen
connecti on. BRI EF DESCRI PTI ON OF THE DRAW NGS 5 The features, objects, and
advant ages oWotpesprsesent invention will becone nore appaP€RuUSRoymst he
detail ed description set forth bel ow when taken in conjunction with the
drawi ngs in which |ike reference charactegys identify correspondingly

t hroughout and wherein: FIG 1 illustrates various bl ocks of a wreless
dat a communi asbues 8yBéspondibg tbirésouledsirkleaseddiased anfrelensing theseharedd open
structure in a wireless data communication system FIG 3 illustrates a
reverse chanetminegtioucture in a wireless data comunication system FIG 4
illustrates a conmunication protocol stack for over the air interface in
15 a wireless data conmunication system FIG 5 illustrates the operating
states of a Session Configuration Protocol at an access network and an
access termnal in a w r cBREF DESERIPTION OBTHEDRAWINIGS FI G 6
illustrates the operating states at an access network and an access 20
term nal 5 n accorTenfeaturkes, objaetsAand bidukntygesagictherjiresand imeartionFhil betome
illustrates various states of an Idle State Protocol; FIG 8 illustrates
vari ous st at emrefappatennizoinetheStiatatle8r déseeipkipn set forth below when taken in

conjunction with the drawings in which like reference characters identify
correspondingly throughout and wherein:

FIG. 1 illustrates various blocks of a wireless data communication system;

10 FIG. 2 illustrates a forward channel structure in a wireless data
communication system; |

FIG. 3 illustrates a reverse channel structure in a wireless data
communication system,;

FIG. 4 illustrates a comununication protocol stack for over the air interface in

15 a wireless data communication system;

FIG. 5 illustrates the operating states of a Session Configuration Protocol at
an access network and an access terminal in a wireless data communication
system;

- FIG. 6 illustrates the operating states at an access network and an access
20 termunal in accordance with an Air Link Management Protocol;
FIG. 7 illustrates various states.of an Idle State Protocol;
FIG. 8 illustrates various states of a Connected State Protocol;

FIG. 9 illustrates a flow chart for maintaining a connection in an open state;
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FIG. 9 .illustrates a flow.chart for maintaini

state; 2 9 JUL 2005 WD 02/062025 PCT/US02/03015 4 FIG 10 illustrates a
flow chart for use by a resource manager at an access network for

al l ocation of resources; FIG 11 illustrates a flow chart for &9elUbyila
resource mangge . efficient resource managenent under rl.oad
condi ti on; 5%‘%’;{0&@% depicts a flow chart for allocating c%ﬁwg@@é Hon
resources to a user when there are no free resources available; and FIG
13 depicts a block diagramof a controllef for controlling and managi ng
connections in an_a ces_? net wor k. 10 DETAI LED, DESCRI PTI ON OF PREFERRED
EVBODI MENTS A novEIG aMkillugipiss @ hatt (on 458 by dr EE0Rrcr JRaRater At BRACTESS of
comuni cation resqQurces under .an overload condition is described. One or
more exenpl ACPVRKIGHANRRNENQEESPIISES herein are set forth in the context
of adigital wreless jg@tbsa co ni cation system Wile use within,this
context is 15 adviHea tra s 2 HOW fihagti9p s prbd 1 & TeSP VIR MPRRESR (PRI TITER be
incorporated in different environnents or cqnfigurations. In general, the
vari ous syst éﬁ%"“r%@éP?&’fé‘&erﬁé‘f‘gFﬁa’?rB\]erEc@dfc@PaﬁH’“usi ng software-controlled
processors, integ e circuits, ,or discrete |ogic. .The data,

et ructt Shs. | combltnds depftos figh SRFt r 3idbne Smmum Gor A SRHEPOAHET rray
be referenced throughout the applicati are 20 advant ageously represented
by vol t ages, ‘%huﬁnr'g‘ﬁ?esa,reé‘PéﬁeFrIS ﬁ"éﬁ‘@ﬁ%%?d magnetic fields or

i tion. the bl ofke TrswieY abkeRam S SoFRier RS PRRebeB i rare o

connections in an access network.

10 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
A novel and improved method and apparatus for efficient use of
communication resources under an overload condition is described. One or more
exemplary embodiments described herein are set forth in the context of a digital
wireless data communication system. While use within this context is
15 advantageous, different embodiments of the invention may be incorporated in
different environments or configurations. In general, the various systems
described herein may be formed using software-controlled processors, integrated
circuits, or discrete logic. The data, instructions, commands, information, signals,
symbols, and chips that may be referenced throughout the application are
20 advantageously represented by voltages, currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or a combination thereof. In
addition, the blocks shown in each block diagram may représent hardware or

method steps.



2 9 JUL 2005 WO 02/062025 PCT/US02/03015 5 FIG 1 illustrates a

communi cation system 100 in accordance with an enbodi nent. Access
termnals 104A-C establish and maintain wireless connections w 5{1 n
access network 101 for conmuni cation of data. The data conmuni ca 'r’@nm%y
be wi th hostveo smsedsng on data network 102. The wi rel ess Secorsi@aioa©ns

bet ween access term nals 104A-C and access network 101 nmay be through,
respectively, data |links 111-113. Each lisnk may include a forward |link and
a reverse |link. Access term nals 104A-C and access network 101 may be

operating as a trAGSM {Ih8tratéd b @mRuhe&tionesystétht 1000in Reédtdande wiklenhl v,
depending on whether data is being transmtted from or received at, the

respective t&fbbaihént. 10Akfesanteaiiadism@0LA-C hestdblish caanmainedinowiteless
comuni cati on system 100 nay be in accordance with the Code Division

Ml tipl e Accafmed@fts WithharDatcesRaetvHdc k@t forl curaimuaiatiopest fdataatTiandata
i ncorporated by reference herein. A copy of the specification may be

obt ai ned by @ee@snidagiohray\belvdithihdets\iebidatg ovwdit3gRPZoN 802. 15hé Mareldss
illustrates a forward channel structure 200 in accordance with an

enbodi ners  tdvanetByndbetuaefl dcoéssttRINNTONA Clandna@Bssd hetwork Vi@ dmhy e. The
forward |ink comruni cation originates fromaccess network 101. Forward

channel st rtthecbm%}e reé§fibctingly) defallirtksal 19118t Edvanire} 2 linchiderdfdimagg ¢ieks
control (MAC) annel 202, a traffic channel 203, and a control channel

204. MAC chaamikh r208r5201MyA|cn@sudﬁnmaﬂi§\w4/s{I antli adckys nétarvnk|102Ghay ded a
reverse power control channel 207. Reverse activity channel 206 is used to
i ndi cat e t heopeeatinvg bya heneditesn urlieor a eaceivee uhithér béidvenserrpotye rdepending|
channel 207 is used to control the power at which access term nal 104 can
transmt on drhehetheedat ik baing transmitted from, or received at, the respective terminals.

10  In an embodiment, the data communication in communication system 100 may be
in accordance with the Code Division Multiple Access 2000 High Data Rate Packet
Interface Specification, incorporated by reference herein. A copy of the
specification may be obtained by accessing the World Wide Web at
www.3gpp2.0rg.

15 FIG. 2 illustrates a forward channel structure 200 in accordance with an
embodiment that may be used for data communication on the forward link. The
forward link communication originates from access network 101. Forward channel
structure 200 may include a pilot channel 201, a medium access control (MAC)
channel 202, a traffic channel 203, and a control channel 204. MAC channel 202

20 may include a reverse activity channel 206, and a reverse power control channel
207. Reverse activity channel 206 is used to indicate the activity level on the

reverse link. Reverse power control channel 207 is used to control the power at

which access terminal 104 can transmit on the reverse link.



2 9 JUL 2005 WO 02/062025 PCTI US02/03015 6 FIG 3 illustrates, in
accordance with an enbodi nent, a reverse channel structure 300 that may be
used for data conmunication on the reverse link. The reverse |ink

conmuni cation originates from access termnal 104. Reverse channrke$ JUL 2005
structure 30§oighedpsles an access channel 350 and a trafficpehagfahke301.
Access 5 channel 350 includes a pilot channel 351, and a data channel 353.
Traffic channel 301 includes a pil ot chagnel 304, a MAC channel 303, an
acknow edgnment (ACK) channel 340, and a data channel 302. MAC channel 303

includes a reversgdi A@kxsgr%eas riﬁtaggd;fgg%\@@m{h 91? Midin et f?&e@se&ﬂ%ﬁw{gft:

control channel 305" charnhel S used for comuni‘cating

il e R

Reverse Rate ating the rate at

whi ch 1 nal i | . 1Lt . Dat
Channel 305 FREFRU Bk ok S HEiiated FRRTR Qinurd® s ReRersf el

ggg{) ggagggi ;M‘gﬁHEtglgsigpr@)@gﬁ@gﬁ ?ﬁaafc%smf\gnﬂ\él %o%%%lgﬂa% %hEHéi%to'i atggcgs,if n

conmuni cat1 on protocol st ack

th ir : t ] 4 - 101.
The oporati O PaY IRSReER AT ER8e L M s L R TREE Frarfictiiie

300 may et SR TRNMSE R RAgAA R, VARG el TR ORI GBgRIBRORRIKT 7
| ayer 403, ag00nagh | AR L AUE Al J0RCRBACTLANE 20950 AdaLT AR

406, and application ayers 4 ysi ca ayer 1 provides the channel

structure, T LeAUERCYAMRhanA I and DddlAlat Ot RIARERRAH03 0 ACRILEEN S

.for forward channe and reverse anne MAC channel layer 40

ggfl ' ngzch ?ft gaﬁggsr@feggg&;r@%vi ensiaﬂﬂeg' \EhéRer tF @RRTHE QAYEhRMYSIC Akcd BoeT
: 10 successfully at access terminal 104. Reverse Rate Indicator channel 306 is used for
indicating the rate at which access terminal 104 is currently transmitting. Data rate
control channel 305 indicates a data rate that access terminal 104 is capable of
and/or desires receiving on the forward link 200.
FIG. 4 illustrates, in accordance with an embodiment, a communication
15  protocol stack 400 for over the air interface between access terminal 104 and access
network 101. The operations of forward channel 200 and reverse channel 300 may
be according to communication protocol stack 400. Communication protocol stack
400 may include a physical layer 401, a MAC channel layer 402, a security layer
403, a connection layer 404, a session layer 405, a streamn layer 406, and application
20 layers 407. Physical layer 401 provides the channel structure, frequency, power
output, modulation, and encoding requirements for forward channel 200 and
reverse channel 300. MAC channel layer 402 defines the procedures used to

receive and transmit over physical layer 401. Security layer 403 provides

authentication and encryption services. Connection layer 404 provides over the air



aut henticatiaon

the air 29 JUL2005 WD 02/ 062025 PCT/ US02/ 03015 7 |Ilink data connection
establ i shment and mai nt enance services. Session |ayer 405 provides
protocol negotiation, configuration, and session state maintenant® JUL 2005
functional i t woo3bsezm | ayer 406 provides nul tipl exing of dpst/useniols
applications. Application |ayers 407 provide default signaling and default
packet application for 5 transporting signaling and user data between an
access network and an access termnal. FIG 5 illustrates, in accordance

wi th an enbodjreidta cbife @A AtldbNishsbAt £5d alainREGARES sé10iceO! Resbibh RNEr 305 €SS
termnal 104 in accordance with session |ayer protocol 405. Before any

connecti on faeo0Rfed frofédtagBRati6h, tonfigurafon] QRdNSRERN Stald mifintenance
_establi shed between ‘access térnlnal 104 and access network 101. Sessi on

layer prot ogghcdRalgpnisiRhm RYEr aDé Prsvides andipbexihgdf didtthc@RPpAEARSTS.
- network 101 to negotiate and Configure a session. Session |ayer protocol

405 provi des Ah8iGac [Slers ATRRETHe Pef AMEEHIingCArR dégult packerappHtatdndor
sessi on betmeéﬂgacceségiérni al 104 and gggess netmork¥?01 iggaccordance

Wi th an esbodiRBbridGgnaliSEaRd UiehdstaletiRen RVees n@WiRR SarldednThfdks 104
and access network 101 may set up a connection for exchange of control

cinformati on apgnipger data. Operating states 601 of session |ayer protocol
405 pertain to access termnal 104 for initiating, establishing, and

cl osing a sessi on pyd t9i13466S S iMadcoRddncd Wdth arbefitbiodimens il dpgatsigétetes 601
may i neclude inactive state 602, address managenent 20 protocol (AMP) setup

state 603, angdceRaferwork §00Qhd sRtesatdrignalt 204 9n Godordanse 94tt0Bessicry Riyer
protocol 405 pertain to access network 101 establishing, and closing a

setssi ont ;M t hpraese8E405! Beforeahy LoAnectionTondate fR¥vatambe sétaippa sedsiori Meddede AMP
e alOe be established between access terminal 104 and access network 101. Session layer
protocol 405 controls and allows access terminal 104 and access network 101 to
negotiate and configure a session. Session layer protocol 405 provides the control
aspects of opening, closing, and managing a session between access terminal 104
and access network 101 in accordance with an embodiment. Once a session has
15 been opened, access terminal 104 and access network 101 may set up a connection
for exchange of control information and user data.
Operating states 601 of session layer protocol 405 pertain to access terminal
104 for initiating, establishing, and closing a session with access network 101.
Session operating states 601 may include inactive state 602, address management
20 protocbl (AMP) setup state 603, and open state 604. Operating states 651 of session
layer protocol 405 pertain to access network 101 establishing, and closing a session

with access terminal 104. Session operating states 651 include AMP setup state

652, open state 653, and close state 654.



652, open state 653, _and close state 654. 2 9 JUL 20 05 WD 02/062025

PCT/ US02/ 03015 g Access termnal 104, in accordance with an enbodi nent,
begins at inactive state 602, and access network 101 begi ns at AWVP setup
state 652. In inactive state 602, access network 101 and access & %®di 265l
104 have nowgP@abeati on with each other. To activate a pEe R0 MB0158CCESS
termnal 104 enters AMP setup state 603. In the 5 AWP setup state 603,
access termnal 104 and access network 191 exchange several nessages
according to the AVP. Access network 101 assigns a Unicast Access Terninal

I dentifier (UATI )Act:%s &eeRa1 1Y H Abrddhte v@ﬁ?ﬁﬁ%ﬁfﬂ&dlﬁ@ﬁplb%gingr&t Hactive

negotlatlon and configuration causes a transition to the Opéen States 604

and 653 in, g 4188 g\é%téés nRREERS101 HeBiriadt A R A66EEHR. NRINA Ve tte |

the session’is close

respectivel gy CJceése n g@e& ﬁﬁ%nara@!cess Raatihae Oith%@ nBQémrhiinichfort Wdceash at €

654, access network walts for a Session- Close nessage from access

termnal 104nddpeay arcﬁcﬁbratse&floﬁ oS st Pifd1ADE efTRES AUEP s QL F%&Q@é@?%rtﬁ&' on
of a timer, access network 101 transitions to AMP Setup State 652. Access

net wor k 01, A [P BREAUSRT0S, Hkcbdl té’t‘?m?ngpri'MmeMWQM@I@%h%§Q§veral

processors or seve al processes 1n a processor aSS|gned to malntaln

sessions wi trﬂess@é&%ﬁof&ﬁ%‘t@ Fhe AmlﬁA KAccebsSha drkhion 9hs§1g§1§535U9&abt5AE€é§§” red

prior to establishing a connection for comuni cati on Of

Est abl i shmenferafith] RieRliGRANDATY] 18 ac8taaeihihl aIA. SQ&HeEQ"u'l Q@nﬁb‘et@&ﬂ'&?m i on
| ayer ‘protocol 404. Access termnal 104 and access 20 network 101 may have

establ i shed rﬁe§6§§t§drp£hd LOHE gl P2 UBEVLtrAn 6 8O B tHeWpdrStates @0AHAA 653 ipn  of
data. Moreover, the access termnal 104 and access network 101, in
accordance WeifbcBiel9RReiseRhinall Y4 SREBc@BInEvASR 100N EHe RBS 0S8 8/AbsHd, t i mes
10  access network 101 and access terminal 104 enter, respectively, close state 654 and
inactive state 602. In the close state 654, access network 101 waits for a Session-
Close message from access terminal 104. Upon receipt of a Session-Close message
or upon expiration of a timer, access network 101 transitions to AMP Setup State
652. Access network 101, in accordance with an embodiment, may have several
15  processors or several processes in a processor assigned to maintain sessions with
access terminals 104A-C.

Establishing a session is required prior to establishing a connection for
communication of data. Establishment and maintenance of a connection are
controlled by connection layer protocol 404. Access terminal 104 and access

20 network 101 may have established a session, but may not have a connection for
communication of data. Moreover, the access terminal 104 and access network 101,
in accordance with an embodiment, may open and close connections several times

during a single session. A session may be closed when access terminal 104 leaves

the coverage area provided by access network 101, or during such prolonged

10 access network 101 and access termnal 104 enter,



during a single session. A session may be cl osed when access term nal 104
| eaves the coverage area provided by access network 101, or during such
prol onged 29 JUL 2005 WD 02/ 062025 PCT/ US02/0301'5 9 periods which access
termnal 104 is unavailable for any comuni cation. The unavailqgjbﬁﬁﬁsof
access term nal 104 may be detected by access network 101. The conhec 90n
| ayer prot ocHP 289925 n” accordance with an enbodi nent, nay PCURYPEAI Yt
several sub-protocols that deal with the state of the air |ink connection.
5 Such sub-protocols may include Air Link Managenent (ALM prot ocol
Initialization State protocol, Idle State protoc% , and Connected State
prot ocol . Theeripdymiiieh aessps HarHnah HY sranayadable) foF ARyetdmEynilipas

access termnal 104 and access network 101. The ALM protocol activates

ot her pr ot ocBnavailasdinpheccess tearainab {4 a3y be dgtested Rysaqeggsmelvpdatilon
protocol perfornms_actions associated with the 10 access terminal 104 in the
process of acqui r Fhgcarneci@riayer Reatoenl #04.0n aconsdanes ‘é”tgta&te@‘ IsiBERE GNAY
perforns actions associated with an access termnal 104 that has acquired
the access fersigra several BinrprsecolnBiat dsalewith thestate BhHCR! Rk copgection.
Connected State Protocol provides procedures associated wth an access
termnal 204SuRht splapretacolsemayc sndudei 6ir. Lk PManagemeng st ldyld sprajecol,
operating states _at access network 101 and access terc{%{ﬂgtlat 104 of an Air

Li nk Managembntiabeaioncdipteipsotgeelo fig ftate pratacol andae0e eprotQqohk The
Managenment Praqtocol through its assoc'ﬁat ed operating states rranla es an
initial acquiAdiMiRIRtase! Beidaiss fhe pyetallgennggtion states 1pAcRess dprmipal T04anpd
establ i shment, mai ntenance, _and cl osure of a connecti on betyween access 20
network 101 afeesaeewek 10 nTha ALM proterel scivatesolier BIPRIOISSIePSRAIngHRD it
Connected State Prot ocorl S .proyi de rrechanifms for access term nc?l ,1}(\)4 and
access net wofKrrent state. he initialization protocol performs actions associated with the

10  access terminal 104 in the process of acquiring the access network 101. The Idle State
Protocol performs actions associated with an access terminal 104 that has acquired the
access network 101, but does not have an open connection. The Connected State
Protocol provides procedures associated with an access terminal 104 that has an open

conncction.

15 FIG. 6 illustrates the operating states at access network 101 and access
terminal 104 of an Air Link Management Protocol in accordance with an
embodiment. Air Link Management Protocol through its associated operating
states manages an initial acquisition of access network 101 by access terminal 104,
and establishment, maintenance, and closure of a connection between access

20 network 101 and access terminal 104. The Idle State Protocol and the Connected
State Protocols provide mechanisms for access terminal 104 and access network
101 to open and close a connection. FIG. 6 depicts, in accordance with an

embodiment, Air Link Management Protocol states 700 associated with access



101 to open and cl ose_a connection. FIG 6 depicts, in accordance with an
enbodi nent, Air Link Managenent Protocol states 700 associated wth access .
2 9 JUL 2005 WO 02/062025 PCT/ US02/03015 10 network 101, and AI% LJ'UR:?US
Managenment Protocol states 750 associated with access term nal ﬂ |ﬂ

Li nk Managerrent Protocol states 700 for access network 101 ncl u
ide state 709""%4% connected state 702. Air Link I\/anagerreﬂ?wé?"&/ﬁf)&%l 5
states 700 may al so include an initiali zatl on state (not shown) for access
network 101. A single instance of initiallPzation state would serve all
access termnals. Air Ljnk N@ ement Pr tocol states 750 for access
termnal 104neesprk 381 and Ajrdsl gfwaﬁv\snt rojeeol pates 7o) assegiated with acegpy
connected state 753. During initialization state 751, access term nal 104
acquires an kEméRd 1A%t work, such as access network 10 101. To acquire an

access network, access termnal 104 first selects the access netvvork such

as access net wor kAohinksMagagemspt Bsatore) piates 70b o aeiess aetpetkod01 dhahnel
201 transmitted fromthe sel ected access network, and third, access
termnal 104insfmiddnstade 7(} and; sanseled stalg 7Hec Ais ik Manrageryend Dretasel
network 101 is acquired, access termnal 104 enters idle state 752 and
access ne? wobtRtes7P0 mayplseincipde é“éﬂ&?hzm stafec@es shewnd fur acgassdravaticess
term nal 104 do not have a cqgnnection during |d| e states 701, 752. A
connecti on mayl-pA siEde dptanceiod iritiahzgtion spate %9u I segvesalh @e5ass kermpnals.oAlx g e
state 752 by access terminal 104. A connection between access network 101
and access t EHI§ Managgmerd,P 1940cah rdates A0 fQroaesesheHBing allemaynincife 101
and access termnal 104 in accfordance é‘ég Wthfﬂr%o? embodi nent

t

. connecti on | §ibyzsEen Staﬁ%ﬁll ; EFW@ enaRyd renRectsdottefed3i ?qrwgﬂﬂ@a@é@ﬁf&t ed
~state. The connection %zed by either one of ’
state 751, access errmna 104 acquites an access network, such as access network

10 101. To acquire an access network, access terminal 104 first selects the access
network, such as access network 101. Second, access terminal 104 acquires pilot
channel 201 transmitted from the selected access network, and third, access
terminal 104 synchronizes with the selected access network. Once access network
101 is acquired, access terminal 104 enters idle state 752 and access network 101

15 enters idle state 701. Access network 101 and access terminal 104 do not have a
connection during idle states 701, 752. A connection may be opened in idle state
701 by access network 101, or idle state 752 by access terminal 104.

A connection between access network 101 and access terminal 104 may be
opened or closed by both access network 101 and access terminal 104 in accordance

20 with an embodiment. Once a connection is opened, the Air Link Management
Protocol is in the connected state. The connection may be closed by either one of
access network 101 and access terminal 104. A connection may also be closed due

to loss of communications between access network 101 and access terminal 104.



access network 101 and access term nal 104. A connection may al so be cl osed
due to loss of communications between access network 101 and access
termnal 104. 2 9 Jul 2005 WD 02/062025 PCTTUSO02/03015 11 FIG 7
illustrates, in accordance with an enbodi ment, various states of jth h |l e
State Protocol, which are executed in idle state 701 associated with access
network 101, YAhWHHRE state 752 associated with access ter FCAASOHBYS The
states of the protocol in idle state 752 at access term nal 104 nay

i nclude inactive state 851, 5 nonitor stalle 852, sleep state 853, and
connection setup state 854. The states of the protgcol in idle state 701
at access networ k F1G17 ilistiatas) uRecpraance veths paearbasimentyarioys statesof thes,

sl eep state 802, and connection setup state 8d§4. To 7conser\ze poi\{/\ﬁr at
access ter mi rigile $tde Pretosals whichpiragxerpiedayidie Stte 70dtarepqiated wWithiaseessn

sl eep states 853, 802. Access network 101 does not send a nessage to access
10 term nal loetweuk QY andddle| ssatp 7pé prssgiatedywithazcegsssteppingl A8 Igﬁlﬁé%?éé)fnot
expect to receive any messages during the sleep period either, in
accordance wi the mﬁtOC@%Dddl€@ﬁ? 75Peteesgss ermiak | Ofp ayeipcluglerinagtiveskase 851,
connection setup by sending a Page nessage, in accordance with an

enbodi ment5, am@niseteste 858r apaﬁtatsgi& anesiponadion seiup sathérd t ihetateyokihe
message. Alternatively, the access termnal 15 104 may _ initiate the
connecti on sepIAtodsy isddlgi stefe 0L meeass otvRak liekt s ighede inpsive stk 861.0n
setup occurs in the connection setup states 804 and 854 of, respectively,
access net wor®onger state 807 S&?ééé%“’-t&?nﬁ%lcomhoﬂf setyp skdp $8et iToncanservigot
deni ed,” access term nal 104 and access network 101 exchange further
nessages to BeWeLd agcessterEinaldié, arpessieuningbl04nand M@#megwark 101 maintain
Traf fi c- Channel - Assi gnnment 20 nessage, ACK nessage, and

Tr af f i c- ChanngperCsiniee 883,363 s ayecespneiyieks L4l does 8ok send RnEgesage tg access

connection results in access termnal 104 being in connected
terminal 104 during the sleep periods, and access terminal 104 does not expect to

receive any messages during the sleep period either, in accordance with an
embodiment. Access network 101 may initiate the connection setup by sending a
Page message, in accordance with an embodiment, and Access terminal 104
responds with a Connection-Request message. Alternatively, the access terminal
15 104 may initiate the connection setup by sending a Connection-Request message.
The connection setup occurs in the connection setup states 804 and 854 of,
respectively, access network 101 and the access terminal 104. If the connection is
not denied, access terminal 104 and access network 101 exchange further messages
to set-up a connection. The messages may include a Trafﬁc—éhannel-Assignment
20 message, ACK message, and Traffic-Channel-Complete message. A successful
establishment of a connection results in access terminal 104 being in connected
state 753 (shown in Fig. 6), and access network 101 being in connected state 702

(shown in Fig. 6.)



state 753 (shown in Fig. 6), and access network 101 being in connected
state 702 (shown in Fig. 6.) 2 9 J UL 2005 WD 02/ 062025 PCT/ US02/ 03015 12
FIG 8 illustrates, in accordance with an enbodi nent, various states of the
Connected State Protocol, which is executed in connected state 702 jy 1m0
associated wth access netvvork 101, and connected state 753 assocl at c?

W th access tweoiqals104. The states of protocol 753 of ageefset/enis nal
104 may include inactive state 951, and 5 open state 952. The states of
protocol 702 of access network 101 may ingjude inactive state 901, open
state 902, and close state 903. Upon successful connection setup, access

termnal 104 novespr gmm&?&ég VR a8doRlignceith Qn%?x%bcﬁfﬁ’éh? various stitdd b

upon successf ul connectl on set'up, access network 101 noves from Tnactive

state 901 L0 OBRR A iotoldf Saien keh@iel I&Q&u@a@das@ag%’gz JSopRiey Wit 10

may communi cat en they ‘are in open states 952 CCess

term nal = 104,78y M3GoHEYST S0l dothbdiéd GARNYSY a30kidied GABTHECA frfll 2040

access networ ccess networ may use fOfMﬁ tra

203-for Comm*i‘hg L1e09s gfc;@fﬂt?% BE&cesy téﬁﬁlﬂhfﬂtl i 41nc-[91et1ﬁ5£ﬁ@astt§te@§l aRgn

state at access ern1n access termnal 104 may transmt

Connect | ons O 856 TRRSBSE e GRS B BELREI 70 aéésﬁaeﬁé@knféwag Ry

initiate closl g an open state ndlng a Connect1 on- ose ne

Access ”et""org\glg AC&BIeQJ()lt Bﬁﬁgﬂf{e@gg% GeaNgate SUB: %ﬁ\e el con cé%% to

close state 9 cess ter arter recelVving nnecti on- ose

Tessage fOr M aaaEsSAet Bk 04 A0St InfRNICHRIDS 8%, P ERANYsE ©

access” netwo moves to I nactlivate state 951. Acce etwork 101

af ter recei vi agn g} e, fPRNERLLAN OhART ERRAICS L0 TBRRES 10P TV rd!

nmoves from cl ose std i nactive state 901.
inactive state 901 to open state 902. Access terminal 104 and access network 101

10 may communicate data when they are in open states 952 and 902. Access terminal
104 may use reverse traffic channel 301 to communicate data to access network 101.
Access network 101 may use forward traffic channel 203'for communicating data
to access terminal 104. To terminate an open state at access terminal 104, access
terminal 104 may transmit a Connection-Close message to access network 101.

15  Access network 101 may initiate closing an open state by sending a Connection-
Close message. Access network 101 after transmitting a Connection-Close message
moves to close state 903. Access terminal 104 after receiving the Connection-Close
message form access network 101, transmits a Connection-Close message to access
network 101, and moves to inactivate state 951. Access network 101 after receiving

20 the Connection-Close message from access terminal 104 moves from close state 903
to inactive state 901.

Access terminal 104 and access network 101 may use communication
resources allocated during the setup phase to send and receive data during open

states 952, 902. A connection may be in a busy open state or in an idle open state



Access term nal 104 and access network 101 nmay use communi cation resources
all ocated during the setup phase to send and receive data during open
states 952, 902. A connection may be in a busy open state or in an idle
open state 29 JUL2005 WO 02/062025 PCT/ US02/ 03015 13 during opeNg SffRs
902, 952, inygesmheance with an enbodi nent. \Wen a connechépPsdrpsdid 2 Pusy
open state, data exchange occurs between access network 101 and access
term nal 104, either on the forward link,,or on the reverse link, or on
both. When there is no data to be exchané%d, the connection transition to

o e {her “4Ede8.Shd A, %5 M AR MILP bty BRbRL B
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shown) in access netwo ste access ne and access
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control o i HebRs a0t Bk efisth Erb e, SESde sl et Bied BRpdlbniigpt e

deci des at s&ﬁgo%gg%aQQS%mgr £Q$E£u§5 any data unit or any additional data
packet to be serkoororecervedPaver s he open connection. If no data wunit is

donngct fon- chanddd Prgi R ifes Sk iict i oh MRliBhinch i aRBbfooo gar o

connecti on change to an i1 dl & open
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recei ved, the
10  at access terminal 104 and open state 902 at access network 101. The flow chart

1000 may be implemented via a connection controller (not shown) in access
network 101. At step 1001, access network 101 and access terminal 104 have an
open connection in a busy open state for sending or receiving data. Data packets
may be broken into smaller data units. In this case, the data units are transmitted
15  on an over-the-air link. The controller in access network 101, in accordance with
an embodiment, decides at step 1002 whether there is any data unit or any
additional data packet to be sent or received over the open connection. If no data
unit is going to be sent or received, at step 1003, the state of the open connection
changes from the busy open state to an idle open state. On the other hand, if there
20 are more data units or data packets to be sent or received, the control flow 1000
loops back to step 1001. An open connection in idle open state may have an
associated inactivity timer, in accordance with an embodiment. Before the timer
expires, if any data becomes available for transmission or reception, the control

flow 1000 loops back to step 1001 for sending or receiving the data. At this time,



| oops back to step 1001. An open connection in idle open state may have an
associ ated inactivity tinmer, in accordance with an enbodi nent. Before the
timer expires, if any data becones available for transm ssion or
reception, the controi flow 1000 | oops back to step 1001 for seh8iJbigley

receiving th At this tine, 2 9 J Ul 2005 WO 02/ 062 .
PCT/ US02/ 030?@%&%@:}1e activity tinmer may be stopped. If t%§§4tlis‘r)r2é0r30]éxpi res

at step 1004, the open connection is closed in accordance with the
connected state protocol, and the resourides allocated to the connection
are rel eased for possibly being allocated to future incom ng%?onﬂecti on
requests. 5 HBf agdyinptimdi Mgy PendqPRehindt theoHmer expired 2 s 1074 the gpen
enbodi ment, a resource nmanager at access network 101 determ nes thg

avai | abi | i ty Grnegioguiscdesed mMaerordanaenweth e conngptedsstpis pratPedy. Byddheher
access termnal 104 or access, network 101, the connect,L n r_equ?st n&y be
deni ed due t desaurresgrllocated fphe copngatioprare relgpsad 105 PoaSiPRebEng A loaateddot o,

anmong many di fferent reasons, having a |large 10 nunber of connections in
t he open st atfeturaincopeng comIesten BRAUeEY- be in an idle open state. Wien the
connection is in the idle open state, the allocated resources _are not
bei ng utiPi zed beFauseabhghing pRexy eanpessionr Heaceardanst WHB atyembedimentt, #1 ow
of data between the access termnal 104 and access network 101, FIG 10
i |1 ustrates, TR¥PUREL BI2AABYAtACESFS Aetwatio i ndstermines |thoa vaiathility  foreseyrces 5
use by a resource nmanager at the access network 101. At step 1101, the
resour.ce marfaRfER WAPEEON setumis Inigatad bogthesarerss tarmiral 104 o5argess netmpesk a|
open connections may exi st at the same time, Few of the open connectigns
‘may be in t hd0lpthecasmention sequeshing e bedenigd, sue toalack ©fjrgseyrses.qllack 9én
.state. The open connections, in accordance with an enbodi nent, .in Ehe idle
state are rurBsaucesHBRy be created due to, among many different reasons, having a large
10 number of connections in the open state. An open connection may be in an idle
open state. When the connection is in the idle open state, the allocated resources
are not being utilized because the allocated resources are not being used for flow of
data between the access terminal 104 and access network 101.
FIG. 10 illustrates, in accordance with an embodiment, a flow chart 1100 for
15 use by a resource manager at the access network 101. At step 1101, the resource
manager may be in the normal operating state. Normally, several open
connections may exist at the same time. Few of the open connections may be in the
busy open state, while the others may be in the idle open state. The open
connections, in accordance with an embodiment, in the idle state are running their
20 respective inactivity timers. When a request for opening a new connection arrives,
the resource manager checks at step 1102 if any resources are available for
allocation. If there are no resources available, the resource manager at step 1103

denies the connection request, and the control flow loops back to step 1101. On the

other hand, in accordance with an embodiment, if there are resources available, the




20 respective inactivity tinmers. Wen a request for opening a new
connection arrives, the resource nmanager checks at step 1102 if any
resources are available for allocation. If there are no resources

avai l abl e, the resource nmanager at step 1103 denies .the connect iZOSP
request, and the control flow |oops back to step 1101. On the ot heljmhzeg%d,
i n accor danc®¥ O 4%n enbodi nent, if there are resources aVafiUat%15the 2 9
Jul. 2005 WD 02/062025 PCT/US02/ 03015 15 resource nmnager at step 1104
accepts the request for opening a connect¥on, and allocates resources to
t he new connection in a connection setup routine. Subsequently, the
control fl owresopee maokgdrat stepel 1 dsasgeris thereanest fosapeningk connecsioapand 01.
5 FIG 11 illustrates, in accordance with an enbodi nent, a flow chart 1200
for use by alloeatesirresonmradter theomegs fcopneetion dBourceanestianesadup IMdite. an
overload condition. Flow chart 1200 may be inplenented in access network
101 in accofubsesmenily htharonirbbAewdaeps Packsfoe phel tegaurcemanagen loaps agkdger
isin a normal operation state. In the normal operation state, access
network 101 mtep 1101.have assi gned resources to several connections in the
busy open state and idle open state. Wen a request for setting up a new
connecti oft i s det Ei§3.4d,illusteates, és acaordanmerveigie an ambotigpent? @ Flomheudes 1208k foany
avai l abl e resources. If an available resource is detected, the resource
manager at stuspby20esaicecadreget far effigehbidseurcegsanagesnend under arwverload
connection. Subsequently, the control flow 1200 noves to step 15 1201. If
no avai | abl e corditionc e Flew deataet {1200 anmay thepimpleientérk in marcess nétivoarknbllesn t o
step 1203 to check if any connection is in the idle open state. One or nore
open conneck@cordameeywhth am eambddifrenbpeit geptl@01 Fhehrespurcecmanageri isnini

izdl e open state would have an associated inactivity tinmer. The resource
fanager nmay aecindeoperation state. In the normal operation state, access network 101 may

10  have assigned resources to several connections in the busy open state and idle
open state. When a request for setting up a new connection is detected, the
resource manager at step 1202 checks for any available resources. If an available
resource is detected, the resource manager at step 1207 allocates the available
resource to the new connection. Subsequently, the control flow 1200 moves to step

15 1201. If no available resource is detected at step 1202, the control flow moves to
step 1203 to check if any connection is in the idle open state. One or more open
connections may be in an idle open state. Each open connection in idle open state
would have an associated inactivity timer. The resource manager may decide to
release at least one of the connections in idle open state ét step 1205. At step 1206,

20 the resources allocated to the selected open connection in idle state are released,
and at step 1207, the released resources are allocated to the new connection.

When more than one connection in idle open state is detected at step 1203,
in accordance with an embodiment, the resource manager may decide based on a

random selection to release any of the detected connections in idle open state.



rel ease at | east one of the connections in idle open state at step 1205. At
step 1206, 20 the resources allocated to the sel ected open connection in
idle state are released, and at step 1207, the rel eased resources are

all ocated to the new connection. Wien nore than one connection in idle open
state is detected at step 1203, in accordance with an enbodi nent, the

i i UL 29
resource managgh,hBy,sdeci de based on a random selection to gnyz %f’ 5
t he detected cor(l):rzléctzlqons in idle open state. WD 02/ 062025 P#PJ%@??‘BBMS 19 -

JUL 1005 16 Alternatively, in accordance w th an enbodi nent, the
controller may use some criteria for t he 18el ection. For exanpl e, a

connection wth the | ongest idle ti or a onnectjon selected froma
group of conné(l,tlef'l?ﬁ’é’e\%i'tgﬂ aicﬁ‘?rga{"fwgﬁ\ 6’?158}“1%1\’3?’1"%1 d‘%F%’d‘éPﬁ?Wﬁ@d‘Sﬁé"iﬂb“d of
time may be selected for releasg. I\/breciveré in 5 acc rgl? ce 'tcﬂ n

embodi ment , 2 RBHAGE: e seleRie EOLPRPIPIf, CpesirLEi By e dpvesthidle Brasrn
on the period of tine t@at ifs t he conbi ned peri ods %.t' that the
connecti on haSO'B.EHOR selsqed fIam ¢ &FRUR 9 ﬁog{[‘)%ﬁt@é‘? “fﬁ lgleinﬁg}eﬁjo?%?’ than a
selecting a conpection.in idle state for relegase {n %gcorda e wth an

enbodi nent, nBiFAeeTEringd R (9fnME Suth b8t FORCEH atOT nER€58en MSESVER 1N

Lhe rel cast t FAETCaBICe VR AT PRIt & EOMFeR DNl SalS B R REEPoS
b or edet or m R RESSERR i BETOR Of o et [l Cained PoTRRS Op et Hiehed
open State. THITSRGGNReGbeAR0E sy B (18 CHROUHREST 1S TaleRe fod ReleSHPE

over the forward link, or,the reverse |link or the aggregate of both, in
accor dance wi FHTEEHPOUR Gl SIS Eelease. T 2BCRAIEBES SHIT an emBedRetto Y i n

e open state, BdaLl, SONNCEtians B 1R YT Yo RRRHeP LAY frgdolaRBSR SN0
10 data during a predetermined time prior to the release time, or a connection
selected from a group of connections that were used to transfer at least a
predetermined amount of data during a predetermined time period prior to the
release time. This predetermined time period may be a period of time since the
connection has been in an open state. The amount of data may be the amount of
15  data transferred over the forward link, or the reverse link or the aggregate of both,
in accordance with various embodiments.
gﬁ If no connection is detected to be in idle open state, and all connections are
in busy open state, in accordance with an embodiment, the resource manager at
step 1204 selects one of the connections in busy open state for release. At step
20 1206, resources allocated to the selected connection are released, and at step 1207,
the released resources are allocated to the new connection, in accordance with an
embodiment. The resource manager may select based on a random selection to

release a connection at step 1204 from all the connections in busy state, in

accordance with an embodiment. The resource manager may use some criteria for



step 1204 sel ects one of the connections in busy open state for release. -At-
step 20 1206, resources altocated to the selected connection are rel eased,
and at step 1207, the released resources are allocated to the new jy 700
connection, in accordance with an enbodi nent. The resource nanager may

sel ect basexoonosao26andom sel ection to release a connect imrgdy/eihep 1204
fromall the connections in busy state, in accordance with an enbodi nent.
The resource nmanager may use sone critegya for 2 9 JUL 2005 WO 02/062025
PCT/ US02/ 03015 17 the selection in accordance with an enbodi nent. For
exanpl e, a GENAREGY; WP dadd3wte B8 @8ibddi Fend. “FJ}L@(XHQH’&% Ik &iorPlvith

: bR
connection sel ect ed‘QP} oma group of connections wth"a busy open state
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period of tine e nme since the connection up. The anount
of dat aldmyo;p@\ state for release may include, in accordance with an embodiment, selecting a

connection that has transferred the largest amount of data during a predetermined
period of time. The predetermined period of time may be a period of time prior to
the release time, in accordance with an embodiment. A connection may be selected
from a group of connections that have transferred more than a predetermined

15 amount of data during a predetermined time. The predetermined period of time
may be a period of time prior to the release time. The predetermined period of
time may be the time since the connection was set up. The amount of data may be
the data transferred over the forward link, or the reverse link or the aggregate of
both, in accordance with various embodiments.

20 Alternatively, at step 1203, any connection, either in busy open state or idle
open state, may be selected, in accordance with an embodiment, for release based
on a random selection, or based on a criterion similar to other criteria described

herein.



the data transferred over the forward link, or the reverse |link or the
aggregate of both, in accordance wth various enbodi nents. 20

Al ternatively, at step 1203, any connection, either in busy open state or
idle open state, nay be selected, in accordance with an enbodi nent, for
rel ease based on a random selection, or based on a criterion simla9gg g
other criter{g ffefpsd bed herein. 2 9 JUL 2005 WO 02/ 06202p36d7ds5R2/ 0301qf>S
18 Generally stated, in accordance with an enbodinment, in a conmuni cation
system for comuni cati on of data, a net ho1 and apparatus provides for an
efficient allocation of comunication resources under overload condition.
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resources corresponding to resources released based on releasing the selected open

10  connection are allocated to the user. The selected open connection may be in the
idle open state or in the busy open state, in accordance with an embodiment.
Therefore, the selected open connection:in accordance with an embodiment is in an
idle open state, and the selected open connection in accordance with another
embodiment is in a busy open state.

15 It may be necessary at 1302 to determine whether an open connection is in
an idle open state in the communication system. If an open connection is
determined among all connections to be in idle open state, the selected open
connection for release is the determined open connection in the idle open state. If
two or more open connections are in an idle open state, an open connection with a

20 longest idle open state connection time is determined from the two or more open
connections in the idle open state. The selected open connection for release, in
accordance with an embodiment, is the determined open connection with the

longest idle open state connection.



connection for release is the determ ned open connection in the idle open
state. If two or nore open connections are in an idle open state, an open

connection with a 20 | ongest idle open state connection time is detyey {j{ﬂ,r@@
fromthe two or nore open connections in the idle open state. The selected

open connectwgn:hdi.sr el ease, in accordance wth an enbodi ggpysgaleSnikhe
det erm ned open connection with the |ongest idle open state connection. 29

JUL2005 WO 02/062025 PCT/ US02/ 03015 19 _Alternatively or in addition, in
accordance wth an enbodi nent, an open ddnnection is det erm ned fromthe

Lvo or more open SANGKLLGI iTeddfoh e, @RERC AN AR RS AU Of

data transferred in a prede erm ne peri o he set

of data in {REREiGTE SABAREELTHD WL DG3 HIGRRRER e%n%cgpn?ﬁ%&% Ry be
the connecti &Qteﬁsg& o?ﬂhe EF-onﬂH%‘f‘ rE'itata {rfl{ii&éraed u¥ﬁ%§'g erglg{e : r ¢ ht?{r\r ed

over the forwar e reverse
P s BBl R bc°@‘%§%§ etk B !t°“ Riad PR "
rate, e sarect SebALe! Bt MR Re RS R RO bl R o o %586%213&4 on
Stare E‘En'nié‘;?‘%tnm?m M ebdro vﬁaﬁ%ﬁéﬁ FERBRE T onE- g@vié’%%dafaet ne
open connect o T PhE TARE e ‘*%‘52%“5? RS Aprairietls atbosn T ¢
PRI e S T S R R e
~open state. iifosel @5k eInfRHdn time and busy open state connection time is determined
10 from the two or more open connections in the idle open state. The selected open
connection may be the determined open connection with the longest combined idle
open state connection time and busy open state connection time.
Alternatively or additionally, the selection of the open connection may be
based on a random selection from the two or more open connections in the idle
15 open state, in accordance with an embodiment.
It may be necessary at 1302 to determine whether an open connection is in a
busy open state and no open connection is in an idle open state. The selected open
connection in accordance with an embodiment is the open connection in the busy
open state.
20 Alternatively or additionally, in accordance with an embodiment, an open
connection with the longest busy open state connection time is determined from
the two or more open connections. The selected open connection may be the

determined connection from the two or more open connections with the longest

busy open state connection time.



connection in accordance with _an_enbodi nent is the open connection in the
busy open state. 20 Alternatively or additionally, in accordance with an

enbodi ment, an open connection with the |ongest busy open state z;ggpg@bg on
time is determned from the two or nore open connections. The sé€

open connecty o dhys e the determ ned connection fromth or. npre open
connecti ons V\A{[Bh t%e | ongest busy open state connection fﬁ(#\é\{?soy&éns\]m 1005

WO 02/ 062025 PCT/ US02/ 03015 20 Alternatively or additionally, an open
connection is determined fromthe two off nore busy open connecti ons based

on the anount of gtattrfimsferred oyer a predeterm ned %)eri,od of tinme. The
sel ect ed open corECRTFLY O edditpnally PR oper SoBRecithisc 4B IR Tom theed t o

transfer the_ | argest bam)unt of data i tHe 5 gredeterpi ned period of tine.
The predet e(re'?ﬁonoé FENUGY OP8R c%“’?ﬁ?ﬁﬂ'é%g?sﬁ ORgie prounh gl dafp dransterregiovgnach

t he connection,has been opep.,The predetermned period, of tine may be a
period of tiﬂfﬁdfqﬁ’ﬁﬁ’d\e t%flfi}’%%eg&‘r n@h% Rrlecied OPR foRgedion sethe sintgrmined
connection fromthe t or nMmre open connecti\gr&s used to transfer the

t

WO
anount of d4PET FPINFENRR fhat &f MsRedoplanear dhetlprgest Agnounteph sata dn ythey
additional ly, in accordanc i th enbqdi nent, an_open connection is
det er ni n&d fPFS%Q?rﬁ@nFMEBPSWWP@%p Wﬁﬁ@&’?‘i“tﬁqspw Of RECONPEGIsE May: Bbi ned
i dl e open stal g c nnefcti n.tine and busy open state_connection time. The
sel ected opéf® SBFAIOR OB HIEN HCoTBeshon Heubeaoran | Bhe Riedetermuned pgded
conbi ned i dl ¢ .open state conra:cft i.on tinme, and bus open}l‘f’zt ate connection
tine.- 15 It Sl DE VRS E PP dpt B mrgediat A thedeterminiggof ghe open

connection is_in the busy apen %tvate and at | east an open connection is in
the idle open connection from the two or more open connections used to transfer the

amount of data in the predetermined period of time.

10 Alternatively or additionally, in accordance with an embodiment, an open
connection is determined from the two or more open connections with the longest
combined idle open state connection time and busy open state connection time.
The selected open connection is the determined connection with the longest
combined idle open state connection time and busy open state connection time.

15 It may be necessary at 1302 to determine whether at least an open
connection is in the busy open state and at least an open connection is in the idle
open state . The selected open connection in accordance with an embodiment may
be one of the determined open connections. If the list of the open connections
includes two or more open connections in the busy open state and two or more

20 open connections in the idle open state, an open connection is determined from the
two or more open connections with the longest idle open state connection time.
The selected open connection is the determined open connection with the longest

idle open state connection time.



open state. The sel ected open connection in accordance with an enbodi nent
may . be one of the determ ned open connections. If the list of the open
connections includes two or nore open connections in the busy open state
and two or nmore 20 open connections in the idl e open state, an o UL 2003
connecti on MO Q46¥EHi ned fromthe two or nore open connedTais24#Ih t he

| ongest idle open state connection tinme. The selected open connection is

t he determ ned open connection with the 2ilongest idle open state connection
time. 2 9 J UL 2005 WD 02/062025 PCT/ US02/03015 21 Alternatively or

addi ti onal |y, i nAllecoatoicer aiditioaallpnbadtoreiahce aithogreambodimert} awbpérs
determ ned fromthe two or nore open connections with the | ongest usy
open state conmetiphoindetenminethfeomehetwedropeie openreahedions sviththedshgssei ned
open connection with the | ongest busy open state connection tine.

Al t er nat i velbpspopen athtk caroreatibly tingn Bipeseleoshepén conriestioe iethei dveein{inedn t he
two or nore open connections. The determ ned open connection is used to
transfer a ppedepemettioedvithbeiingest biatycoren satprcedaeeion ted. petdrasively ti me.
The sel ected open connection is the determ ned open connection used to
transf er 5t her pdditéirexlyi medpemDCoTneofion dadatermindt froneded ewoidregonrebped Of
time. The predeterm ned anount of data may 10 be the | argest anount of data
t ransf er r ed coynagtiens Tie déterminedopemuoanepizim is Geed & trangfer 4 Erédwerbuﬁéﬁ open
state and the idle open state. The period of tine may be the connection
durati on or amquet pbdatefin kipredetemmsihied tperipdf eined iThg seletted Wpeh REnnddien ePen
connection fromthe two or nore open connections that is used to transfer

t he predet et detdrmimadnopof comtention used tprieatefer thenaddpefingtbOimbiiABof 15
Additionally or alternatively, in accordance with an enbodi nent, an open
connect i on dgtadettee predeterinined pérod wbtime. The predrernvinsd aaidu@nsf ddthenay
determ ned

10 be the largest amount of data transferred by users of the two or more open
connections in the busy open state and the idle open state. The period of time may
be the connection duration or a period of time immediately preceding determining
the open connection from the two or more open connections that is used to transfer
the predetermined amount of data in the predetermined period of time.

15 Additionally or alternatively, in accordance with an embodiment, an open
connection is determined from the two or more open connections. The determined
open connection is used to transfer data at a predetermined data rate in a
predetermined period of time. The selected open connection is the determined
open connection from the two or more open connections used to transfer data at

20 the predetermined data rate in the predetermined period of time. The
predetermined data rate is the highest data rate used by users of the two or more
open connections. The predetermined period of time may be a period of time

immediately preceding determining the open connection from the two or more



open connection is used_to transfer data at a predeterm ned data rate in a
“"predeterm ned period of time. The sel ected open connection is the

determ ned open connection fromthe two or nore open connections_ used to
transfer data at 20 the predeterm ned data rate in the predet erm%a&Ubéﬂﬂi od

of tinme. The,, ermned data rate is the highest data r sed by
users of the\‘t%ﬁ%@tbrmre open connections. The predeterm ﬁgﬁiﬁ%@m‘*% of
time may be a period of tine imedi ately preceding determ ning the open
connection fromthe two or nore 19 JUL 2085 WO 02/ 062025 PCT/ US02/ 03015 22

open connections used to transfer daja at the predeterm ned data rate in
the predet erdRCRSPREFHPYE BFed tgntran qréﬁﬁ%uaf 6‘@? presreteianinedodatp| fpte jm the
accordance with an enbodi nent, .an open connection is determned fromthe
two or nore d’ﬂ@ﬂet%ré?‘?ﬁ%‘g??’dﬂéo\f/\f‘m'the | ongest 5 conbined idl e open state
connection tine and busy open state (ion.necti 8n time. The sel ected open
connection is theAlemativelcer additiorellpringceardence Vihqssembedimsnican ppera
open state connectjon tinme and pusy open state connection tine. FIG 13
depi cts a gerf@rAFCHORJ% Retgrayiesnirein the CWRIOF FIQT80PER GONNGFHIgRE wfidaihedongash an
enbodi nent_ for cont g}lin connections in access network 101. Controller
10 1400 may icﬁe}ﬁ%f‘éi l¢ gRPR £tate SOTRELPB, tie @1d Y DRER:SIAkE conpediarcime.
manager 140 Connecti on manager 1401 controls allocation/de-allocation of
" a nunber of NSNS QPER FIPREEETion 18 he dsteraBed £oBpeqtiorCaie dhe dongest
- controller 1403 contrpols various aspects of a connection between access
Corm nal 104 SSHPERA G IEORsBSSE RonnesHon Firee ashbysy apengtate gernestiomtimenc| ude

controlling flow 9{ d t(? packet s bet vi/een 15 access terminals 1407A-N and
data network 1404: TR ar gAner dPladneiegam a copiollge 1480 dcegrdance

managenent, soft handof,f, hard hanclef, and radio |ink RLOt ocol .
with an embodiment for controlling connections in access network 101. Controller

10 1400 may include a connection manager 1401 and a channel resource manager
1402. Connection manager 1401 controls allocation/de-allocation of a number of
independent connection controllers 1403A-N. Connection controller 1403 controls
various aspects of a connection between access terminal 104 and access network
101. The controlling aspects may include controlling flow of data packets between

15  access terminals 1407A-N and data network 1404. Other controlling aspects may
include mdbility management, soft handoff, hard handoff, and radio link protocol.
Channel resource manager 1402 controls a number of channel resources 1405A-N.
Channel resource 1405 may include data queuing, modulating, demodulating, and
decoding functions. In the forward direction, the channel resources 1405A-1405N may

20 interface with a scheduler 1406. Scheduler 1406 determines which connection to
serve and schedules a data unit from resource 1405 to be transmitted on a time
division basis to an access terminal in access terminals 1407A-N. An open
connection may be viewed as a connection between access terminal 1407 and data network

1404 where a connection controller from connection controllers 1403A-1403N and a



Channel resource nmanager 1402 controls a nunber of channel resources
1405A-N. Channel resource 1405 may i ncl ude data queui ng, nodul ati ng,
denodul ati ng, and decoding functions. In the forward direction, i&; :
channel resources 1405A-1405N may 20 interface with a scheduler ¥ gULw%
Schedul er 14®6 odes2ezsnri nes whi ch connection to serve and sebedsi@soi@ dat a
unit fromresource 1405 to be transmtted on a tine division basis to an
access termnal in access termnals 1407A3N. An open connection may be
viewed as a connection between access term nal 1407 and data network 1404
wher e a conneiginhdnesarder fodrh @¢sofucesT 403MABHISNOde assiined|td akis cdhodidn 1¢AaNepNd a
29 JUL2005 WD 02/062025 PCT/ US02/ 03015 23 channel resource fromresources
' 1405A- 1405N  adseuras fiagiped 1402 ¢dngols ilioetiohas-alléAasmMels indiefed hg doARNRESY oA 402
controls allocation/de-allocation (as indicated by dotted |1 nes) of each

- channel resoudch@hhrhcl RSOHECRTesHARBA 46508 N0 SN dnd EdHABGIhGR Qe cdatidls
controls allocation/de-allocation (as indicated by dotted i nes) of each

connection CQIMCEGHH/@CLaIQCAtfan%nﬁ'\gfcht@@ oL llﬁésﬁ A4 149RMiod Rontroller

accordance wth an enbodi nent. Wien a ‘request fOr connection Is receilve

connect i op Wﬁ%ﬂﬁ&naﬁ%tx@ﬁ@sgmAalm&ﬂg%c'c&iaanc&;%Mas' %Bdﬁ%ﬂﬁ w}gentahe

connection. At this polnt t he "assi connection con akes over

th troll t
e control | kqfhedsReebn¥ctibhes FQBARE! E@r(hecg&ﬁ' gr%\%ggplfﬁrﬁ%%\g %;coi't?]iann |

comuni cates w th channel resource manager 14 r assi gni*hg

resource 1408oAtollr 2469186 cbRRectioNC A tahIsEs Htr %é’s@%&%ﬁﬂﬁ& &n drouer

connection controller 1403 communi cat es ect y W e se

resour ce 140BaKe§ o%8f HWPcGhtEANAEGEHER dIahd caﬁmnoaw@&%éc%ﬁ‘eaﬁhoﬁép%é\‘ to

data network 1404. The functiohs perfornmed by each channel Tesourcé

1405A-N may eoeblidgcdred wigh icA@nhier&at el H{anragétr‘?@b $6P Qséx@aiar%; & Shannel

termnal on a forward radio |ink and denodul ati ng/ decodi ng recei ved 15

on a revepserdsourkc 1443t0 thdednntdtidn POY&! £ AkodrQC B40599 a QoD & oRRRRES LoD ller
manager 1401

1403 communicatcs dircctly with the selected resource 1405 to set up a connection path from
access terminal 1405A-N to data network 1404. The functions performed by each
channel resource 1405A-N may include modulating the data for transmission to
access terminal on a forward radio link and demodulating/decoding data received
15 onareverse link. Note that the physical location of the connection manager 1401
and the channel resource manager 1402 may vary depending on the
implementation.
When all the channel resources 1405A-1405N are used by open connections and a
request for a connection is detected, the channel resource manager 1402 may select one of
20 the connections and the associated assigned resources for release, and assign the
released resources to perform functions associated with data flow of the new
connection. The selected open connection may be in an idle open state or in a busy
open state, in accordance with an embodiment. If more connections are in the

open state, a connection may be selected based on the criterion described herein.



and the channel resource manager 1402 nmay vary dependi ng on the
i npl enentation. When all the channel resources 1405A- 1405N are used by open

connections and a request for a connection is detected, the char}xl
resource nmanager 1402 may sel ect one of 20 the connections and t JUL 2005
associ at ed as‘%ga&q rresources for release, and assign the releas

ed
025 . , ¢ - <
resources to pertor M functions associated with data flow off GTREOHEINS

connection. The sel ected open connection may be in an idle open state or in
a busy open state, in accordance with an?tnbodi ment. If nore connections
are in the open state, a connection may be sel ected based on the criterion
descri bed her &hfn 2 9gnggyop e 5elesned.0the (hanrbrepUTYesSHF AIBISN 24d thifrennetion
connection is rel eased, the channel resqurces 1405A- 1405N and the
connection cERRtFAler esonrces lAlBallorated to thesopneeianpare eleassnect i on are

rel eased. To determ ne when qverload condition has been reached, i.e. when
there are no nor el @feipmRINe Whwnm pvesload ganditioneas beemraaghed: i-6rwhen theneard he
avai |l abl e channel 5 resources are |imted, the channel resource manager
1402 may enpl B ¢ shamnel gesenreasayailablgdemalpcation, ercvhere the avadeblerdannel

wi th an engodi ment, establishing a pre-configured nunber of maxi num
connect i ond pESOEHERAE limikede fthe ghanned TesQjiree ananagend 483 sasnempidyabévarabon.
When such a nunper of pre-configured connections has been reached, the
channel resoutsca8nififager Metbodepaysisghide Ha aocasdanes|witly dre eoderdiowded or
has reached the I W t. An al é_er native nmethod or in addition, in accordance
with an embodfsebitShingaprseonEgnesnd numbennf maxiayuse connektionsopeti chgnnalwhidhhe-
| oadi ng exceeds a certain threshold, the channel nay be considered

over | oaded. Iﬁreefﬁ“éﬁ‘brﬁ iFHERE, Systems instadlaien o Whsrpsuchirerubber ofgmeconfigareidhe

reverse link busy datg bit. When the fraction of tine the busy data
conriections has been reached, the channel resource manager 1402 may assume the

10 channel to be overloaded or has reached the limit. An alternative method or in
addition, in accordance with an embodiment, may be to monitor the reverse link
loading. When the loading exceeds a certain threshold, the channel may be
considered overloaded. In an embodiment, this can be accomplished by
monitoring the reverse link busy data bit. When the fraction of time the busy data

15 Dbit is set over a predetermined window of time exceeds a threshold, the channel
may be considered overloaded. The threshold may be predetermined. The
overload condition or the condition of the limited availability of channel resources
may be determined based on other factors. For example, the activity level on the
overhead channels such as reverse link pilot cf\annel, or supplemental channels,

20 the data rate control channel, or reverse link power control sub-channel may
determine the overload condition. Additionally, or altematively, the overload
condition may be determined based over utilization of the power control channels,

or lack of headroom on the power level of the forward link signal.



15 bit is set over a predeterm.ned wi ndow of tine_exceeds a threshold, the
channel rmay be consi dered overl oaded. The threshold may be predeterm ned.
The = overload condition or the condition of the limted availabilijy JgI 2005
channel resources my be determ ned based on other factors. For exanple
the activitwoeNwri2pn the overhead channels such as reverP§3/USPHI0LS | ot
channel , or supplenental channels, 20 the data rate control channel, or
reverse |ink power control sub-channel ngy determ ne the overl oad
condition. Additionally, or alternatively, the overload condition nay be
det er mi ned based Tev eetentriihé zthei @amnettiohefop omease omtaood inghamrtek sdescabed ack
of headroom on the power level of the forward link signal. 29 Ju 1005 WO
02/ 062025 PGIgaRbiOi38im, Bt chbmndkbtesomicaendrager d40femby @stifmate pafeasance
according to the described algorithns herein, the channel resource manager
1402 may estmeadieepaudhoasntiec@nnagiisuties @hie hinrgesd tifaeionon nentection thasweet he
time duration a connection has been open), anpbunt of data bytes
transferred open) embuitvardhtalby es tiansfereaunrthe dbrvetatiadifediphesmbuansf dataed i n
the reverse direction, and the idle time (when there is no data in the
forward dr riepey senderretin the)revdsedirection, hadahé idethece evhéhtheehzmuedata
resources 1405, and periodically updated to the channel resource manager
1402. Addi tinothal forward adrt mivieadei dizbatjort)heThesenemt bencdllectede ke dise charyndie
sel ected based on a grade of service assigned to a user. The candi dates
with a | ow thesowredB405f ase periodicall) upaintdaetosiileatiaadelf msonmeenmeagen 1462.0r  of
candi dates with a high grade of service. An HDR subscriber station,
referred to Additionalhyonalteroatiedy,tthe nonracti¢rior, release/mby besbletted based on a
stationary, and may communicate with one or nore HDR base stations. An
access t er migratle bf semgice bssigmed toecusev.eTheledraligatek etith a kaw docgade ohsdrvigek may
transport data packets between nultiple access termnals. The access

10  may be selected for release in favor of candidates with a high grade of service.

An HDR subscriber station, referred to herein as an access terminal (AT), |
may be mobile or stationary, and may communicate with one or more HDR base
stations. An access terminal transmits and receives data packets. An access
network may transport data packets between multiple access terminals. The access

15 network may be further connected to additional networks outside the access
network, such as a corporate intranet or the Internet, and may transport data
packets between each access terminal and outside networks. An access terminal
may be any data device that communicates through a wireless channel or through
a wired channel, for example using fiber optic or coaxial cables. An access

20 terminal may further be any of a number of types of devices including PC card,
compact flash, external or internal modem, or wireless or wireline phone.

Those of skill in the art would appreciate that information and signals
may be represented using any of a variety of different technologies and techniques.

For example, data, instructions, commands, information, signals, bits, symbols,



15 network may be further connected to additional networks outside the
access network, such as a corporate intranet or the Internet, and may
transport data packets between each access term nal and outsi de,net works.
An access termnal nmay be any data device that comrunicates thrg&g L1005

W rel ess ch@ﬂgﬁhmgﬁ-through a wred channel, for exanplelH§@ gy&%p@r optic
or coaxial cables. An access 20 term nal may further be any of a nunber of

types of devices including PC card, conpact flash, external or internal
nodem or wireless or wireline phone. Those of skill in the art would
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10 generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application !
and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular
application, but such implementation decisions should not be interpreted as

15 causing a departure from the scope of the present invention.

The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or i
performed with a general purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmable gate array

20 (FPGA) or other programmable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination thereof designed to perform
the functions described herein. A general purpose processor may be a

microprocessor, but in the alternative, the processor may be any conventional

processor, controller, microcontroller, or state machine. A processor may also be



application, but such inplenmentation decisions shoul.d_not be interpreted as
15 causing a departure fromthe scope of the present invention. The various
illustrative | ogi caI bl ocks, nodul es, and circuits described in '?%omg | on

with the engqu e di scl osed herein may be inpl enent ed ([)5; ¢
a’'general purpose processor a digital signal processor ( §I3fl%

application specific integrated circuit (ASIC), a field programrabl e gate
array 20 (FPGA) or other programmable | ogic devi ce, discrete gate or

transi stor C, screte. hardware c one or any nbi nat i.0 er eof
st gnedt o BRIFITTHES 08 CPURCHHBCO! GOaUTISRa Htades 18- A GERETIoS A3eh
processor be a m croproc E in the alternative, the processor
Py be- any | COAPEREFRER =Bl SRR oLBHPBIACEr O Or 6F TP STCRPTOGESCET o o
machi ne. A processor ﬁhalrél% be 2 9 JUL 2005 WD, 02/ 062025 PCT/ US02/ 03015

27 i npl ement EYIHRCEOTLY et aé‘é’r%ﬁ‘fr Sh‘ﬁh(‘}%f’%‘é"? OB: g., a conbination
of a DSP and a m proces | ur I|t of , m ¢y opr ocessors, nﬁ R nor e
m croprocessors i oﬁf%Bdeﬂe\%ﬁ’BI’Pr 2 rggscrbe “gl‘R/ CBE‘T\%FFIOQU‘KH the

configuration. The ste nmet hod or aI h esc connection
with the s e Bisgfesed Sia ! be eibodied, q}ﬂé@magﬁ g s

har dwar e, sof tware nodul e executed by a. proce sor

conbi nati on SB&WPH%W% ﬁxe%?f\?/é(raepmiﬁoé %VP “f”ﬁom&/lﬂ?feﬁﬁ? vy, &1 ash
menory, ROM PRO\/I menor. r eqgi sters rd disk, a
enovabl 6 disGRwest e e breay oAb g Tesh fgalé‘%dmﬂfwln the
art. An exe Y. 10 st or, diumis co t roce t he
processor gJ @gd“e‘?‘ﬂWorE?f.’g)&cgﬁ TEBRY- é"rﬁié{%sr g%rqpﬂllsg q‘%‘ﬁ" lsgl‘?e B or age
medi um In%}r_gMalter i\ ?d torae klmrrayb 2 fhe
processor . pPB@é‘gS% rm storage mum known'in the ar n exemp a

10 storage medium is coupled to the processor such the processor can read
information from, and write information to, the storage medium. In the |
alternative, the storage medium may be integral to the processor. The processor !
and the storage medium may reside in an ASIC. The ASIC may reside in a user I
terminal. In the alternative, the processor and the storage medium may reside as |

15  discrete components in a user terminal. |

The previous description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention. The
various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to other

20 embodiments without the use of the inventive faculty. Thus, the present invention
is not intended to be limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and novel features
disclosed herein.

What is claimed ts:



and the storage nediummay reside in an ASIC. The ASIC may reside in a user
termnal. In the alternative, “the processor and the-storage.nedi um may
reside as 15 discrete conponents in a user termnal. The previous
description of the preferred enbodinents is provided to enable anng@[§@?
skilled ing to make or use the present invention. Lous
nndificat?%hggggﬁ%hese enbodi nents will be readily apparg%pﬁ?gmﬁﬁgse
skilled in the art, and the generic principles defined herein may be
applied to other 20 enbodi nents w t hougt he use of the inventive faculty.
Thus, the present invention is not intended to be limted to the

enbodi nents shown herein but is to be accorded the w dest scope consi stent
with the principles and novel features disclosed herein. Wiat is clained
is: 2 9 JUL 2005 WO 02/062025 PCT/ USbaIdts015 28 CLAIMS 1. In a

communi cation system for conmmuni cation of data, a nethod 2 conprising:
detecting a request for opening a connection for a user for 4

comuni cati on of data; selecting an open connection; 6 releasing said

sel ect ed opén looanenirymicadiarocxsteny, for ccagamunicaion @bndata catmethodesour ces
corresponding to 8 resources rel eased based on said releasing said

sel ect ed2opepmposimget i on. 2. The nethod as recited in claim1 wherein said

sel ected open connection 2 is in an idle open state.
detecting a request for opening a connection for a user for

4 communication of data;
selecting an open connection;
6 releasing said selected open connection;
allocating, to said user, communication resources corresponding to

8 resources released based on said releasing said selected open connection.

2. The method as recited in claim 1 wherein said selected open connection

2 isinanidle open state.

3. The method as recited in claim 1 wherein said selected open connection

2 isinabusy open state.

4. The method as recited in claim 1 further comprising;
2 determining whether an open connection is in an idle open state in said
communication system; wherein said selected open connection is said

4  determined open connection in said idle open state.

5. The method as recited in claim 1 further comprising:
2 determining whether two or more open connections are in an idle open

state;



3. The nmethod as recited in claiml| wherein said sel ected open connection
2 is in a busy open state. 4. The nethod as recited in claim1l further
caonprising 2 deternining whether an open connection is in an idl&9dpe’
state in said comunication systeny wherein said sel ected open connection
is said A4wdetmesmisned open connection in said idle open stause/03sThe
method as recited in claim1 further conprising: 2 detern ning whether two
or nore open connections are in an idle open state; 2 9 J UL 2005 WO
02/ 062025 PCT/ US02/03015 29 4 deterniﬁ?ng an open connection, fromsaid 1

two or re open, connectigns in said idle en st.ate, wth | ongest idle
open st g?e connegfﬁegﬁ“%nlgi fe; ORﬁ%r%"ﬂﬁ‘eggP’a’ ggﬁ%c?‘ég g‘ﬁgnofzonr?ﬁé%tcf%ﬁ‘ is said |

determ ned qpen .connect.i,on, W t ajd_l.angest idla open state connection.
6. The. et noaaeeoPBEPE S fiehadh Fle wilnTotadkl e hER S BahRiR
ther two ,or nore open.gonnections are in an idle.qpgn state; 4
whe . B time; w re1R a te Onn on 1S _sal termi 0 . .
det er m n’ng “AR¢op Zontiect PohS o r RT3 &°8 EGRCR S et Bgn QN & ons in
said idle open state,. ,used,to transfer f redeterm ned anount of 6 data in
a predet er mcRAFHP FEH F7d {qngssti éﬁ@?ﬁiggﬁﬁu§§ﬁ8gted open connection is
sai d determ ned open connection used to transfer said predetermned 8
anount of data in said predeterm ned period of tine. 7. The nethod as
recited in clai wher ej n sai d, pr edet Lned a nt. . of 2 datais a
| ar gest anount g?'geag’;[egm[ 4T ’éed lgcf? ?gfumh%r CS?%EEEH& of said two or

ransterre user
2 determining whether two or more open connections are in an idle open
state;
4 determining an open connection, from said two or more open

connections in said idle open state, used to transfer a predetermined amount of
6 data in a predetermined period of time; wherein said selected open connection
is said determined open connection used to transfer said predetermined

8 amount of data in said predetermined period of time.

7. The method as recited in claim 6 wherein said predetermined amount of
2 data is a largest amount of data transferred by a user of users of said two or

more open connections in said idle open state.

8. The method as recited in claim 1 further comprising:

2 determining whether two or more open connections are in an idle open
state;

4 determining an open connection, from said two or more open

connections in said idle open state, used to transfer data at a predetermined
6 data rate in a predetermined period of time; wherein said selected open
connection is said determined open connection used to transfer data at said

8 - predetermined data rate in said predetermined period of time.



nore open connections in said idle open state. 8. The nmethod as recited in
claim1 further conprising: 2 determ ning whether two or nore open
connections are in an idle open state; 4 determ ning an open connecti on,
fromsaid two or nore open connections in said idle open state, used to
transfer data at a predetermned 6 data rate in a predeterm ned per}gd of
time; wherein said selected open connection is said determ ned open JUL 2005
connecti on us¥® ®8%Fansfer data at said 8 predeternined dﬁ?HU?@foé‘"Fn sai d
predeterm ned period of time. 29 JUL1005 WD 02/062025 PCT[ US02/ 03015 30
9. The method as recited in claim8 wherehf said predeternined data rate is
2 a highest data rate used by a user of users of said two or nore open
connecti ons i g sal hd e dPRILeStal i clabfh s LR R LA brafeit Mfinkadaidvatd A m 8
wherein said predetermned period I1s a 2 period before a user of users of
said two or,nore. I i 1,001 ; V, sl d
i dl e open stat 8%@%@?@8%3‘5?%%‘3823 d}gﬁﬁ%gis?c%}f%g}d;?ﬁ?%ﬁﬁ?ﬁ%@ﬁ (?glr?}%?ilos??ng: 2
determ ni ng whet heg . e open connections are in an idle open
state, wherei n%%ﬁ%x&l%@%ﬁ ?t'rglgerl s based on a random sel ection fromsaid two
or 4 nore open connections in said idle open state. 12. The nethod as
recited in claiml further conprising: 2 determ ning whether two or nore
open connectiong ar ?hét Phefibd £l ROREM cIShPS Shefeifl Shid PHeBbREBHRIPRURID is a

WO Or nore open

connection fromsaid
2  period before a user of users of said two or more open connections in said idle

open state moves to said idle open state.

11.  The method as recited in claim 1 further comprising:
2 determining whether two or more open connections are in an idle open

state, wherein said selecting is based on a random selection from said two or

4 more open connections in said idle open state.

12.  The method as recited in claim 1 further comprising:
2 determining whether two or more open connections are in an idle open
state,

4 determining an open connection from said two or more open

connections in said idle open state with a longest combined idle open state
6 connection time and busy open state connection time; wherein said selected
open connection is said determined open connection with said longest

8 combined idle open state connection time and busy open state connection time.

13.  The method as recited in claim 1 further comprising;:
2 determining whether an open connection is in a busy open state and no
open connection is in an idle open state; wherein said selected open connection

4  is said open connection in said busy open state.



connections in said idl e open state with a | ongest conbined idle open state
6 connection tinme and busy open state connection tinme;, wherein said ST
sel ect ed open connection is said determ ned open connection with said

| ongest 8 conbined idl e open state connection tine and busy open 2st alilel05
connect i on WPAR¥%203 The method as recited in claim1 qu?ﬁ@?z@ﬂﬂbrising:
2 determ ni ng whether an open connection is in a busy open state and no
open connection is in an idle open statg; wherein said sel ected open
connection 4 is said open connection in said busy open state. 2 9 J UL

2005 VIO 02/ 92026, PETG0R! O3RN HaimlfhurP SRbRGMgaS reci ted in claim 1

further conprising: determ ni ng et her two or "open connections are

in a busy, open s&a&mg@cme f@wsocs}nﬁg}eit %Eni SrinBc@ths ﬂbe}ngnﬁg@trpi@ae; 4

determ ning an open con tion from sal or nore open conn ons with

a | ongest by&gteoaq\gﬂ\d%{)%trn%oﬁg &i’tﬁ\ti'b?ﬂaﬁiid’f@ﬂ:@ﬁﬁa?é;” said 6 selected open

connection is sal connection omsalrd two or nore open

connectiops wit hdéékﬂnlrﬂﬁgr]eiﬁf%y QSR ﬁ'oﬁpr}g‘?&té\@@ & Hﬁore&%&e he

met hod as recited in cla her conpri si ng: determ ni ng er two

or rore Ope”aﬁﬂﬂEGS£§QH§1égﬁag&nQ3 i%BQPEEne%Bﬁﬁ&x&ﬁﬂﬁﬂ%;Qﬂﬂﬂeﬁpﬁﬁ ction

is in an idle open state; term an open connection fromsald two or

Tore oper COORE bHHPcoHRidid A Sk fEmhd SAREEIUH Reth ARYAL PEuglata 1N

6 predeterm ned period of t rein sald selected open connection is

of 8 data | POR R AR AR IR b P Ae SAGuBRaRRLeTm ned amoun

15.  The method as recited in claim 1 further comprising:

2 determining whether two or more open connections are in a busy open
state and no open connection is in an idle open state;

4 determining an open connection from said two or more open
connections used to transfer a predetermined amount of data in a

6 predetermined period of time; wherein said selected open connection is said
determined open connection used to transfer said predetermined amount of

8 data in said predetermined period of time.

16. The method as recited in claim 15 wherein said predetermined amount of
2 data is a largest amount of data transferred by a user of users of said two or

more open connections in said busy open state.

17.  The method as recited in claim 15 wherein said predetermined period is
2 aperiod after a user of users of said two or more open connections in said busy

open state move to said busy open state.



16. The method as recited in claim15 wherein said predeterm ned anount of
2 data is a largest amount of data transferred by a user of users of said .
two or nore open connections in said busy open state. 17. The ma?ggﬂj 2@
recited in claim15 wherein said predeterm ned period is 2 a per il
a user of uses&m@bozsai d two or nore open connections in saia/usesysoisopen
state nove to said busy open state. 2 9 Jul z005 WO 02/062025

PCT/ US02/ 03015 32 18. The nethod as recited in claim15 wherein said
predetermned period of 2 tineis a peﬁpod of time inmedi ately preceding

sai d determ nigng §RLILAREA a6 PRHIEE i CRiIrhN18 BGbG WP pRIdetRREn@PBEod of
connections used to transfer said 4 predeterm ned Igtm)unt of data in said

predet er mpneq;pend Qﬁ%e?fodt bmme%mm%té]ftﬁ@&d@ﬁ L&al aégrﬂxﬂx_iﬁ%@iai@ dpdruir t her
conprising: 2 determ ning whether two or 'nore open connections are in a

busy open st@hRedth ARMPRE GRHMCHOAN opén | BnABctidHsCu e BhaAbRr sdid

determ ni ng an open connection fromsaid two or nore open connections in

sai d busy 40pe}5}e§ét@1trﬁin‘éa%§1%@t?f ansfiRaildheddbrRineGHAbAIIAR] 6 data rate

in a predeterm ned perio I me; wherein said sel
sai d determ ned open connection used to transfer data at said 8
predeterm ned data rate in said predeterm ned period of tine. 20. The

met hod as recjgt ed g nfeétﬁ&arbsl%a/v@@w&min%@if&méﬁ%%frﬁmged data rate 2 is a
hi ghest data rate used by a user of users of said two or nore open

connectiops in said@tebﬁﬁaingmtﬁ&@a@o oxzénotrt?- ngeﬂ%mﬁa_ﬁs sﬁecintaeglrlr%:bﬁérai m 19

wherein said predeterm ned period of is a period of ti

i medi ately pgfeadl Ag opah oRRiBbRIINHH i3RI ShedRkte;
4 determining an open connection from said two or more open
connections in said busy open state used to transfer data at a predetermined
6 data rate in a predetermined period of time; wherein said selected open

connection is said determined open connection used to transfer data at said

8 predetermined data rate in said predetermined period of time.

20.  The method as recited in claim 19 wherein said predetermined data rate
2 is a highest data rate used by a user of users of said two or more open

connections in said busy open state.

21.  The method as recited in claim 19 wherein said predetermined period of
2 time is a period of time immediately preceding said determining said open
connection from said two or more open connections in said busy open state
4 used to transfer data at said predetermined data rate in said predetermined

period of time.

22.  The method as recited in claim 1 further comprising:

ected open connection is’



caonnection fromsaid two or nore open connections in said busy.open state 4
used to transfer data at said predeterm ned data rate in said predeterm ned
period of tine. 22. The nethod as recited in claim1 further conprisjng. 2
9 J UL 2005 WO 02/062025 PCT/ US02/ 03015 33 2 determ ning mhe?ﬁ@rﬁhaﬁsor
nore open cwoneei2drns are in a busy open state and no opecr/osnPensi on IS
in an idle open state; 4 determ ning an open connection fromsaid two or
nore open connections with a | ongest conbined idle open state connection
time and busy 6 open state connection P?me; wherein said sel ected open

connecti op i s sai ged@hBiAg RAHP PREUr! Abre/d &mdcd&ﬁ%atin%mﬂzemni dle

open state connection 8 tine and busy opern state connection ti 23. The

et hod as T eilethd A 6 el 884 of WMPHS Bte;2 determi ning at |east an
open connection in a busy open state and at | east an open connection in an

i dl e opengstate ifeghthin@MINNLEE! | Fhne¥BbRMront MNET &1 8 é@iﬂo$lo§§hed open

connection is one of said”l east” open connections. 24. The net hod recited

n claim 23 whielelfnoRil 4 BRzEst ORBIMRNRRCSpE RatekohRELUIPHANAI U e open

connections in sa usy opeh state and t nore open connections in

sai d i dl e, 0pePessphe cohHELHUR tifrfTREhtbiTsaid s@féceermbg&ﬂ&_oﬂﬂeaaﬁmsceneect ion
fromsaid two or nore open connections wth a |ongest idle open state

connecti on t R MRN &Jrhes@irfwifh fd ﬁ{%%ﬁ& &mng»&me%@%tété c8héktion

determ ned open connection wth said gest 1dle open state connection
time. 25.g The{BIslis§DpeRGlatetbrRcfbtifdel 23 wherein said |east open

connections
23.  The method as recited in claim 1 further comprising:
2 determining at least an open connection in a busy open state and at least
an open connection in an idle open state in said communication system;

4  wherein said selected open connection is one of said least open connections.

24.  The method as recited in claim 23 wherein said least open connections
2 include two or more open connections in said busy open state and two or more
open connections in said idle open state, further comprising;:
4 determining an open connection from said two or more open
connections with a longest idle open state connection time; wherein said
6 selected open connection is said determined open connection with said longest

idle open state connection time.

25.  The method as recited in claim 23 wherein said least open connections
2 include two or more open connections in said busy open state and two or more
open connections in said idle open state, further comprising:
4 determining an open connection from said two or more open

connections with a longest busy open state connection time; wherein said



2 include two or nore open connections in said busy open state and two or
nore open connections in said idle open state, further conprising: 4
determ ni ng an open connection fromsaid two or nore open connect Lg)gl%ﬁwh
a |l ongest busy open state connection tinme; wherein said 29 JUL 70(?

02/ 062025 PCJ/ USOZé 03015 34 6 selected open connection is said determ ned
open connect" 3%

nmet hod as recited in claim23 wherein said | east open connections 2

i nclude two or nore open connections in said busy open state and two or
more open connections in said idle open state, further conprising: 4

det er ni ni fy aselesprshopasmensaertinn issaid deleaningd Oﬁﬁnrﬁﬁf‘%eféﬁ@@n”ﬂgéwﬁé@%%hs used
to transfer a predeterm ned anount of data in a 6 predeterm ned period of
time; wher ei nbwiapesstae cenespemtiB®nnection i s sai d determ ned open
connection used to transfer said predeterm ned anount of 8 data in said

predet erm ned period of time. 27. The nmethod as recited in claim26 wherein

said predeterm ned anmount 2 of data is a_|argest anount of data
transferred b3p-a uermethogsasrrecisgd Gnflging @@ vahereifpsaid densh open seRREHABS | n

sai d busy open state and said idle open state. 28. The nethod as recited in
cl ai m 26 wherigickndedivg PanegPpsn conpectioss i ad bady opepptate ard fwieredmere| y
precedi ng said determ ning said open connection from said two or nore open
connect i ons UGRSN qonneetions e paid adlg open diate: fuRtheIComMpYisNE: 4 of data in said
predeterm ned period of tinme. 29. The nethod as recited in claim 23 wherein
- sai d | east4 open coletexRineng ap qpesl gaBnediprorframy sashdiv e sin&areofBen n sai d

busy open state and two or nore _ .
connections used to transfer a predetermined amount of data in a

6 predetermined period of time; wherein said selected open connection is said
determined open connection used to transfer said predetermined amount of

8 data in said predetermined period of time.

27.  The method as recited in claim 26 wherein said predetermined amount
2 of data is a largest amount of data transferred by a user of users of said two or

more open connections in said busy open state and said idle open state.

28.  The method as recited in claim 26 wherein said period of time is a period
2  of time immediately preceding said determining said open connection from
said two or more open connections used to transfer said predetermined amount

4  of data in said predetermined period of time.

29.  The method as recited in claim 23 wherein said least open connections
2 include two or more open connections in said busy open state and two or more
open connections in said idle open state, further comprising:
4 determining an open connection from said two or more open

connections used to transfer data at a predetermined data rate in a

N said longest busy open state connectiJAVIPROIS 26. The



open.connections_in said idle _open state,. .further conprising:. 4 determ.ning..

an open connection fromsaid two or nore open connections used to transfer
data at a predeternmined data rate in a 2 9 JUL 2005 WO 02/ 062025 3 JUL 2005
PCT/ US02/ 03015 35 6 predeterm ned period of tinme; wherein said sel ected
open connecWPdA42825sai d det er mi ned open connection from BaI/HS®2R®r nore
open connections used to 8 transfer data at said predeterm ned data rate in
said predeterm ned period of tine. 30. ;khe nmethod as recited in claim29
wherein said predetermned data rate 2Ts a highest data rate used by a
user of uéer predeteamicied Weriod oftireeppdierein caitesdéaed opai cofextivatincaidas
recited in claim?29 wherein said predetermned period of 2 tineis a
period of ti rietdrmimei aperl yorpreede frogn saiddvwiedremore bpen sarectipehusebionect i on
fromsaid two or nore open connections used to transfer data at 4 said

pr edet er nBnedratafea datd & said peediterneded elatd retel ippeaidqutedétetrnimed B&iodlble
nmethod as recited in claim23 wherein said | east open connections 2

i nclude two a@mgrore open connections in said busy open state and two or
nore open connections in said idle open state, further conprising: 4
determ ning an open connection fromsaid two or nore open connections with
a | ongest conbined idle open state connection tinme and busy 6 open state
connection ti3oe; Theneihodad tbeited @t tlain@Pemhareimsaid predetesrined ddist rateni ned
connection wth said | ongest conmbined idle open state connection 8 tine
and busy @pets at kighestodateclatomsed rigy. a3dser Tdfeusers lnddasd twecot ewbrienopdrai m 1

. further conprising the step of:

connechons.

31.  The method as recited in claim 29 wherein said predetermined period of
2 time is a period of time immediately preceding said determining said open
connection from said two or more open connections used to transfer data at

4  said predetermined data rate in said predetermined period of time.

32.  The method as recited in claim 23 wherein said least open connections
2  include two or more open connections in said busy open state and two or more
open connections in said idle open state, further comprising:
4 determining an open connection from said two or more open
connections with a longest combined idle open state connection time and busy
6 open state connection time; wherein said selected open connection is said
determined connection with said longest combined idle open state connection

8 time and busy open state connection time.

33.  The method as recited in claim 1 further comprising the step of:

2 detecting an overload condition in said communication system.



2 detecting an overload condition in said conmunication system 2 9 JUL
2005 WD 02/062025 PCT/ US02/ 03015 36 34. The method as recited in claim33
wherein said detecting includes: 2 detecting a predeterm ned nurf®gulofs

exi sting connections; wherein said overload condition is based on said
nunber of ewioskierg2sconnections. 35. The nethod as recitedpcwusizasims 33
wherein said detecting includes: 2 nonitoring utilization and activity of a
reverse link; wherein said overload condition is based on a |evel of said
utilization and activity. 36. In a connﬁ ication systemfor conmunication

of data, a hod... 2 ¢ i Si ng:,detect] an.overl pad condit gn in said
communi cat i ontsystBfet Ol?cg%sl f&"?‘i%‘é‘ ?‘i"b %’hsmé?:‘fl d%ﬁecnf‘gllré% %Ry sai d
sel ect ed gpen con ection bas %C%(E? on s ver 6 cond t| 0

net hod as reci ted ?ﬁc%“%?m rUH‘ ﬁbf’ §’f gri”ﬂ‘@f Wé‘eéel?éﬁlgest f or

opening a conne f er,for ation o 4 all ocating,
to said user? g?ﬁﬂc.i) rtdg?‘?rbﬁl{iaé%%ﬁ?é@g w5 eé ESHBP%CQTB‘“{’%% our ces rel eased
based on sai d rel easi ng said sel ected open connection. 38. The nethod as
recited in claim36 further conpri si ng: 2 detecting a predeterm ned nunber

of existing nne ion erein, sai.d | oad ¢ on.i ased on said
nunber of eX| ti n@#‘ ‘i’sorﬁgltedzmgﬂﬁlgi_ Sre“\llﬁlgfi/%k%gaﬁén PUS02/ 03015

2 monitoring utilization and activity of a reverse link; wherein said

overload condition is based on a level of said utilization and activity.

36. In a communication system for communication of data, a method
2 comprising:
detecting an overload condition in said communication system;
4 selecting an open connection;
releasing said selected open connection based on said overload

6 condition.

37.  The method as recited in claim 36 further comprising;:

2 detecting a request for opening a connection for a user for
communication of data;

4 allocating, to said user, communication resources corresponding to

resources released based on said releasing said selected open connection.

38.  The method as recited in claim 36 further comprising;:
2 detecting a predetermined number of existing connections; wherein said

overload condition is based on said number of existing connections.



37 39. The nethod as recited in claim36 wherein said selected open
connection 2 is in an idle open state. 40. The nethod as recited in claim
36 wherein said sel ected open connection 2 is in a busy open st ge. ﬁ% In
a comuni cati on system an apparatus conprising: 2 a resource naz g@* %r
managi ng a YPwead2pzsy of resources in said comunication BGEUBIHIIUSa
plurality of connection controllers in comrunication with said resource
manager for making requests for allocati,jg communi cation resources 6 to a
connection; wherein said resource nanagé is configured to select one of

said 8 plurgbityTed medflidsctited B AEREBE wheted sadisefebfedapenicognéction
connection for a user for comunication of data, and to rel ease said

sel ect ed mpennﬁqmnaﬁkaﬂshgé 10 allocating, to said user, conmmrunication
resources corresponding to resources released based on said rel ease of
sai d sel ected open connection. 42. The apparatus as recited in claim41l
wherein said selected open 2 connection is in an idle open state. 43. The

appar at us as4peci TRémiethdd & retifed hasian B6 tlefbis SAidGkRAtedtPen cdnfigdtidact i on
is in a busy open state. 44. In a conmunication system for comruni cation of

data, a npthod 2isGREBLE ope: stdfk. JUL2005 WO 02/ 062025 PCT/ US02/ 03015 38
detecting a request for opening a connection for a user for

41. In a communication system, an apparatus comprising;:
2 a resource manager for managing a plurality of resources in said
communication system;
4 a plurality of connection controllers in communication with said
resource manager for making requests for allocating communication resources
6 to aconnection;
wherein said resource manager is configured to select one of said
8  plurality of resources, to detect a request for opening a connection for a user for
communication of data, and to release said selected open connection for
10  allocating, to said user, communication resources corresponding to resources

released based on said release of said selected open connection.

42. The apparatus as recited in claim 41 wherein said selected open

2  connection is in an idle open state.

43. The apparatus as recited in claim 41 wherein said selected open

2 connection is in a busy open state.

44. In a communication system for communication of data, a method

2 comprising:



4 communi cation of data; determ ning whether an open connection is in an
idle open state in said 6 comrunication systenm selecting said idle open
state connection; 8 releasing said selected idle open state connzte%tjhlt)@'.
allocating, to said user, conmunication resources corresponding 16405

resources r@lepresPased on said releasing. 45. In a conmmppirrabi@BhsSyst em

for conmunication of data, a method 2 conprising: detecting a request for

opening a connection for a user for 4 communication of data; selecting an
open connection based on a grade of serwSce assigned to said 6 open

connection; releasi sai d sel ected o ction-..8 allocating, to said
user, comruni cati gﬁpe%é@gufcégq%%sﬁr g%rpc%%gpﬁgé]{]ag édrng{;bgﬂlggesfbfeﬂae%%gdf(é)rased on

said rel egsi ng_sai d_sel ecftd%g .open connection. 46. The nethod as recited in
ec

clai m 45 vher @M YA Tl EEt%d open connection 2 is in an idl e open state.

47. Th t hod it [ | ai j i ti
2'i's in & busy opdierias WhefdhdR SR ELibE iR sFSURFOR ARBInSERIRC 1 O
conprising: 29 JULzoqgnque(r)nZI 062025 PCTI US02/ 03015 39 2 determ ning

whet her af o8 CHHREET 3

_ _ i'sS in an idle open state_in said conmmuni cation
system wherein said selected open cenagcitan, is said

8 releasing said selected idle open state connection;
allocating, to said user, communication resources corresponding to

10 resources released based on said releasing.

45. In a communication system for communication of data, a method

2 comprising:

detecting a request for opening a connection for a user for
4 communication of data;

selecting an open connection based on a grade of service assigned to said
6 open connection;

releasing said selected open connection;
8 allocating, to said user, communication resources corresponding to

resources released based on said releasing said selected open connection.

46.  The method as recited in claim 45 wherein said selected open connection

2 isinanidle open state.

47.  The method as recited in claim 45 wherein said selected open connection

2  isinabusy open state.

48.  The method as recited in claim 45 further comprising:



4 determ ned open connection in said idle open state. 49. The nethod as
recited in claim45 further conprising: 2 determ ning whether two or nore
open connections are in an idle open state; 4 determ ning an open
connection, fromsaid two or more open connections in said idl e dén0
state, w thwodzomgest i dle open state connection 6 tine; pah@se/moisai d

sel ected open connection is said determ ned open connection with said

| ongest idle open state connection. 50. The nethod as recited in claim45
further conprising: 2 deternining whethéf two or nore open connections are
in an idle open state; 4 determ ning an open connection, fromsaid tw or
nore open2 connectitermining sdiether @nOpgPesonaeetian isis @y idls epesrsatern gaid
predeterm ned anount of 6 data in a predeterm ned period of tine, wherein
sai d sel ect edoopeunicatior ctyistami avheipin geidespliestad OPeR ewmestionois 63idd t o
transfer said predetermned 8 anobunt of data in said predeterm ned period
of time. 4 determined open connection in said idle open state.

49.  The method as recited in claim 45 further comprising:

2 determining whether two or more open connections are in an idle open
state;

4 determining an open connection, from said two or more open
connections in said idle open state, with a longest idle open state connection

6 time; wherein said selected open connection is said determined open

connection with said longest idle open state connection.

50.  The method as recited in claim 45 further comprising:

2 determining whether two or more open connections are in an idle open
state;

4 determining an open connection, from said two or more open
connections in said idle open state, used to transfer a predetermined amount of

6 data in a predetermined period of time; wherein said selected open connection
is said determined open connection used to transfer said predetermined

8 amount of data in said predetermined period of time.



