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BACKGROUND
Field
[0003] The present invention relates generally to wireless communications systems, and
more speciﬁcall\y, to improvements in the operation of a medium access control (MAC)

layer of an access terminal in a wireless communication system.

Background

[0004] Communication systems have been developed to allow transmission of
information signals from an origination station to a physically distinct destination
station. In transmitting information signal from the origination station over a
communication channel, the information signal is first converted into a form suitable for
efficient transmission over the communication channel. Conversion, or modulation, of
the information signal involves varying a parameter of a carrier wave in accordance
with the information signal in such a way that the spectrum of the resulting modulated
carrier is confined within the communication channel bandwidth. At the destination
station the original information signal is replicated from the modulated carrier wave
received over the communication channel, Such a replication is generally achieved by

using an inverse of the modulation process employed by the origination station.



[ 00051 Mbdul ation also facilitates nmultiple-access, i.e., sinultaneous
transm ssion and/or reception, of several signals over a common

comuni cation channel. Muiltiple- access comuni cation systens often include
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relatively short duration rather than centinuous access to the conmon
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first user on one mobile subscriber station and a second user on a landline station. A

base station receives the data from the user on a reverse channel, and routes the data
through a public switched telephone network (PSTN) to the second user. In many
communication systems, e.g., IS-95, W-CDMA, 18-2000, the forward channel and the
reverse channel are allocated separate frequencies.

[0007] An example of a data optimized communication system is a high data rate
(HDR) communication system. In an HDR communication system, the base station is
sometimes referred to as an access network, and the remote station is sometimes
referred to as an access terminal (AT). Functionality performed by an AT may be
organized as a stack of layers, including a medium access control (MAC) layer. The
MAC layer offers certain services to higher layers, including services that are related to
the operation of the reverse channel. Benefits may be realized by improvements in the

operation of a MAC layer of an AT in a wireless communication system.



[ 0008] An access termnal that is configured for wirel ess communication with
an access network within a sector is disclosed. The access term nal
includes a transmtter for transmtting a reverse traffic channel to the
access net Wer200s/@f18ant enna for receiving signals from PREUSHEEESIMet work, a
processor and nenory in electronic co lcation wth the processor.

I nstructions are stored in the nenory. The instructions are executable to

i npl ement a nmethod that involves determning whether a current power

al l ocation grant for a flow on the a® rm nal has been received from
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access network, the nethod may also involve receiving a holding period for
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to the curre {oc tbo\?‘ef?r gﬁ%ﬁ%’g} a?r?ougnégg{roar?%m%%\gaﬁmtag%ﬁ%@% ipgﬂwro%’rtﬂ%eeﬁ%‘%l gilll\{?\g
period, the fwatasdiablepowasior detfivwoiowa i ddehaneiapesect eel fots psoket thaier
allocation froma starti n%égoi nt of the current power allocation grant. In
some enbodi nEHSBUTtEIHR hedC¢rSePAWER- i nvol ves recei ving the accunul ated power
al | ocat ygge)f or thg sBﬁQ\éinBBcﬂﬂi'eﬁtQ,ethé‘ﬁﬁﬁ%\?aiﬁﬁfe‘Mg% fokr @R1ddw Hag bEBhAeR ARy al so
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allocation for the flow may be the current power allocation for the flow multiplied by a
limiting factor. The limiting factor may depend on the current power allocation for the
flow. The accumulated power allocation for the flow may be limited by a saturation
level.

[0010] If the current power allocation grant is received from the access network, the
method may also involve receiving a holding period for the current power allocation
grant. The holding period indicates how long the access terminal keeps the current
power allocation for the flow equal to the current power allocation grant. Upon
expiration of the holding period, the access terminal autonomously determines the
current power allocation from a starting point of the current power allocation grant. In
some embodiments, the method also involves receiving the accumulated power
allocation for the flow from the access network.

[0011] The method may also involve determining whether a condition has been

satisfied for sending a request for the current power allocation grant to the access



network. If the condition has been satisfied, the request may be sent to the
access network. In sone enbodinents, the condition nay be that a ratio of
requests sent on the reverse traffic channel to data sent on the reverse
traffic cHefeds/ousi8l decreased below a threshol d val ue. PAI/UROMARENR| Yy, or in
addition, the condition may be that a wuequest interval has el apsed since a
previ ous request was sent to the access network. [0012] An access network
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are stored in the memory. The instructions are executable to implement a2 method that
involves determining current power allocation grants for a subset of the plurality of
flows. Grant messages are sent to the access terminals corresponding to the subset of
the plurality of flows. The grant messages include the current power allocation grants.
The access terminals are permitted to autonomously determine current power
allocations for remaining flows that are not in the subset.

[0014] Another embodiment of an access network that is configured for wireless
communication with an access terminal is also disclosed. The access terminal includes
a transmitter for transmitting first signals to the access terminal, an antenna for
receiving second signals from the access terminal, a processor, and memory in
electronic communication with the processor. Instructions are stored in the memory.

The instructions are executable to implement a method that involves determining



5 whether the flowis neeting at | east one quality of service requirenent.
If the flowis not neeting the at | east one quality of service requirenent,
a grant nessage is sent to the access termnal. The grant nessage includes
a current POMEPS/HBI8dcati on grant or an accunul at ed powBETASREEBSIIN gr ant
for the flow If the flowis neeting thg at |least one quality of service
requirenment, the flowis allowed to autononously set its own power
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to determn 1 Ot . q@fqﬁh i,nal al so
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I ncl udes neans
transmitted to the access network.

[0016) Another embodiment of an access network that is configured for wireless
communication with an access terminal is also disclosed. The access network includes
means for estimating steady-state values of autonomous power allocations for a
plurality of flows on one or more access terminals. The access network also includes
means for setting current power allocation grants for the plurality of flows equal to the
estimated steady-state values. The access network also includes means for sending a
grant message to each of the one or more access terminals. The grant message sent to a
particular access terminal includes a current power allocation grant for the one or more
flows on that access terminal.

[0017] Another embodiment of an access network that is configured for wireless
communication with access terminals within a sector is also disclosed. The access
network includes means for determining current power allocation grants for a subset of

the plurality of flows. The access network also includes means for sending grant
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corresponding to the subset of the plurality of flows. The grant nessages

i nclude the current power allocation grants. The access network also

i ncl udes nWerr80sfoa%18pernitti ng the access ternmnals to aBEHHBWHIEFY2det er mi ne
current power allocations for remainingglows that are not in the subset.

[ 0018] Anot her enbodi nent of an access network that is configured for
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an  accumul ate 5’%\,\(’"3?&5 o%%?&orhﬂgragt?ﬁ?‘%rtﬁ#h%%%w éN%‘E’f=3&231ccess network al so
i ncl udepoi8yeans fAmwtiel | emviiodiomednh eoff dnoweccess aettvorko it b \cosfigured orowirelessrer
allocation if the.fl.ow i neet i t he. at | east ual ity of service

Fequi r enent OBEISRENI 7 e RS 1 0 SErsg APtk FRINER r at es
an exanpl e Gheads FOHBIHGELE WHStheY & LRW b ah aS6HP Girfntnalis MESHIR! at Qéastis®y S and

I s capabl e of inplenmenting at | east some aspects of the enbodi nents

di scussed hetvality; of[senyig|requivgmnent. 2Thesacgess ngivork plag Muchides means @t sedingre access
net wor k and ) hiflaidf il : ’Hﬂﬁ@k WelcH tem

[ 0021] Fi gur%%%%g&gggf%%%%?gatgr am ?f@hgltla}wg? %ﬁtg&lgéhggg%k 0 tﬁ%yg{r}%tgﬁlsan
access t er nisentice requifkRht. FTlpugrantdndssage inelhoiek a diment power dllosdtioatgrang oraenpl ary
i nteracti on between higher. |ayers cess, term nal he medj um access
control | aye”rcf"“ﬁmﬁﬁteil W@g’ﬁﬁﬁg‘?cég%/n g@ﬁ?",ﬂlﬁ%g@g’] %a?cgs%g?t?vgﬁ(aﬁﬁq 819!21%85 agr am
i |1 ustrati ngmeanb ifgHulle hé oW a6 k@bndIRIKIY sef PAGIDIWEALIbEutibh & tBE (6% 35
network; [0024] Figure 5B is a block diagramillustrating a |ow | atency

packet bei ngnedting & at {eagt one qualip ofserdcerequremsitk; [0025] Figure 6 is a bl ock
diagramillustrating different types of flows that nay exist on an access
network; [0026] Figure 7 is a block diagramillustrating an exenplary flow
set for a high capacity BRIEKQESCRIPXIDNOFTHE PRAWINGSock di agram

TTustrghid)o an SXemR! Piiskindas Shamle of & CMmAkERYs sPAGK Hht supports 2

number of users and is capable of implementing at least some aspects of the

embodiments discussed herein;

[0020] Figure 2 is a block diagram illustrating an access network and an access terminal
in a high data rate communication system;

[0021) Figure 3 is a block diagram illustrating a stack of layers on an access terminal;

[0022) Figure 4 is a block diagram illustrating exemplary interaction between higher
layers on an access terminal, the medium access control layer, and the physical layer;

[0023] Figure 5A is a block diagram illustrating a high capacity packet being
transmitted to the access network;

[0024] Figure 5B is a block diagram illustrating a low latency packet being transmitted
to the access network;

[0025] Figure 6 is a block diagram illustrating different types of flows that may exist on
an access network;

[0026] Figure 7 is a block diagram illustrating an exemplary flow set for a high capacity
packet;

[0027) Figure 8 is a block diagram illustrating an exemplary flow set for a low latency
packet;



WO 2005/ 018181 PCT/ US2004/ 025119 7 [00281 Figure 9 is a bl ock diagram
illustrating information that naybe naintained at an access termnal in
order to determ ne whether a high capacity flowis included in the flow set
of a | ow |MOaMsP1§I8tket ; 100291 Figure 10 is a bl ock diRgFB04RdYrati ng an
access network and a plurality of accegs termnals within a sector; [0030]
Figure 11 illustrates an exenplary nmechanismthat may be used to determ ne

the t avai | ghbl 0 £, an cess term nal ; Figqure 12 is a

bl ock 3‘?“25# am il lﬁ%g?%@‘%ﬁlamﬁﬁﬁﬁaﬁ% Pt o RS bl el g in D
access ter mrassStemhinili id cdderac tdetermine wi@thera (highpéapadityofiew i BORAed I Gere 13 is
a bl ock di a%amstirﬂlij strating Qne way in which the access termnal nmay
obtain the €AV %%WWVIP *ion for the flows on the access terminal;

[ 0033] &uagur © 1Awighred) (PIsOf lodlk aRbAM iubitiing 3! 420es8 nb@HRE 38 @ Ghkrilith Yorbi T
being transmtted  fromthe access network to the access termnalS within a
sector; [ 003«fssremunals wihing sgetof;ock di agramillustrating information that

power  ABM At ont Eale 4l Sesleh 59 edoifl i Ehnat B BENTE RlPihfhacy "o

Figure 16 i sotal avaibble ppnat fdelan atcesh tagiifal i | | ustrati ng exenpl ary1 functi onal

conponents in an_access. termnal th may be used.to determ ne an estinmate
of the DB erse 5’(81’?%%?3511?0_ %Er%%i‘ésffi“i‘?&t"él ‘B’Fb ef{?ﬁ‘??”_gjr?g‘aFg“éﬁiSH&el evel of
the sector; of @Q36cksdleinfls dithina Rciot MMdE AYIPR fidd¢ist rating an exenpl ary

met hod for determning the current power allocation for a flow on the
access [0032hi nal ; Figonal3 iski Yoskediagainsillustisting kneiway imwhich |the agcegsi teigningl access
term nal sendi e S . S dul on.t .aGcess network;
0038 Fi gupiy P EERE pollBABER0D forth AU B e BERBRTTE2, "y b
mai nt aifjeosd} at  t Rigurchen o Hleskndinghmiilusgutiey a feversé hetiviiyddisieiigetransmitiedt o

det er m ne en to send a request nessq to. the access network; [0039]
Figure 20 %081_ FB@ESS&%‘@H‘? Iaﬁ&efsr'ﬁf“i“gésﬁ'ﬁh’é‘feﬁ‘?ﬁf’ﬁry i nteraction between a
scheduI[@@%unm NBigafe 198 a%&&scﬁa?%‘mﬁé&a&@inﬁiﬁmﬁ&&ﬂﬁﬁmh?b@ nD@ltSndd 4thin the

sector; 040] Figure 21 is a block diagramillustrating another exenplary
i nt er act i on theeoaese terminat iredrdeeto deteminedhe Aurdne pawerellocationyfor koceerdnem access

term nal ; [g](r%@é]oﬁﬁge%?g% ?e%m;n%l-a bl ock diagramillustrating another

enbodi ment ssage’ that is transmtted fromthe scheduler on the
access [passpor k t Bighlee 16ciges Sfuh@iofbinblock diagram illustrating exemplary functional

components in an access terminal that may be used to determine an estimate of the
reverse activity bit and an estimate of the current loading level of the sector;

[0036] Figure 17 is a flow diagram illustrating an exemplary method for determining
the current power allocation for a flow on the access terminal;

[0037) Figure 18 is a block diagram illustrating an access terminal sending a request
message to a scheduler on the access network;

[0038] Figure 19 is a block diagram illustrating information that may be maintained at
the access terminal in order for the access terminal to determine when to send a request
message to the access network;

[0039] Figure 20 is a block diagram illustrating an exemplary interaction between a
scheduler running on the access network and the access ferminals within the sector;

[0040] Figure 21 is a block diagram illustrating another ‘exemplary interaction between
a scheduler running on the access network and an access terminal;

[0041] Figure 22 is a block diagram illustrating another embodiment of a grant message

that is transmitted from the scheduler on the access network to the access terminal;



WO 2005/ 018181 PCT/ US2004/ 025119 8 [0042] Figure 23 is a block diagram
illustrating a power profile that may be stored at the access term nal;
[0043] Figure 24 is a block diagramillustrating a plurality of transm ssion
condi t i onsWO 299/ 01618 be stored at the access term nal; [POUASWFIJiYe 25 is a
flow diagramillustrating an exenplary method that the access termnal may
performin order to determ ne the payl oad size and the power |evel for a

packet ; [ 004 Fi gute i s..a functional block di.agramil.lustrating an
enmbodi n@ﬁ‘{}?of anﬂ%'ﬁeeggls ?’ég’ﬁf ﬁﬁ’lgrmbgﬁ'ﬁ\ﬁ Mlpﬁﬁlb%m?&ﬂéﬂe S?‘H'%f@@or d
"exenpl ary" theacdessteriiiai N t 0 nmean "serving as an exanple, instance, or
illustration." Any embodi t. descri bed herein as, "exenplary" is_not
necessa®$} to ég“E‘b%‘g 5 ggﬁ"’]&éha&?@ usEEng 2 B]Wilﬁf ‘&é@%@lﬁ?’érc%@lﬁ@i‘s

embodi ment s. i {tQOG b sheddat ilakccdst RnBBP! ary enbodi ment is provided as an
exenpl ar throughout this discussion; however, alternate enbodi ments may

i ncor pol0@d4p var i Figreghdicadlow diagram illystpating iancexemplaryt testhoddhat thé acdess present

i nvention. Specifi t he ese |V ' i.S..appl.icable to dat a
processi ng sys éarlntl%@J dﬁ@é%g%r%?%ﬁ; ﬁ"é'é&eietg%i)g’@%%dzsﬁ%e %ﬂr%%}’?‘gerl Ipyel %‘%tamr k and
any ot her symtlesmaesiring to receive and process a wireless signal. [00481
The exen&s?ry enbodi nent enpl oys, a spr.ead-spectrum w rel ess comuni cati on
syst em [OMA e ess Famwet iscatunghpnal blpgdiagram 1 e eReprbrdiment of ap pergpge
various typggmphaiconmuni cation such as voice, data, and so on. These systens
may be based on code division multiple access (CDVA), time division nultiple
access (TDVA), or sone other nodul ation techniques. A CDVA system provi des
certain advantages over other ;ncl udi ng i ncreased system
capacity. [0049] A wireless comﬁgﬁgém%y be designed to support
one or [Wo4e St grtldﬁﬁrdﬁd Su&ﬁpmg‘tifb&sémﬂeffﬁtéﬁb&‘%grv?g\dgbhle&mﬁglaﬁham&ase
Station Conpatjbility Standar or. Dyal - Mbode W deband, Spread Spegctrum
Cel | ul ar Sysrdhustrafiqre v @@omﬂ%@qm@m @W%C@Pgﬁédﬁ got nepessalyiar d
of fered by %&%ﬁéﬁ%&h&éﬁ%ﬁ%&@ré&ﬁ%g@ﬁ@@&ébﬂﬁﬁmﬁ@d&ﬂ&{@h' p Project” referred
nd e

to herein as 3G°P, a nmbodied in a set of docunents including Docunent
Nos. 3COMTTS 25. Nt thaGhe exgplay 2ubodidERHs PRVIRE 43 38 exanpladopsiiet this 214,
3GPP TS 25.3

S TS 25 ekt S A S o Tl R i e

departing from the scope of the present invention. Specifically, the present invention is

=C

applicable to a data processing system, a wireless communication system, a mobile IP
network and any other system desiring to receive and process a wireless signal.

[0048] The exemplary embodiment employs a spread-spectrum wireless
communication system. Wireless communication systems are widely deployed to
provide various types of communication such as voice, data, and so on. These systems
may be based on code division multiple access (CDMA), time division multiple access
(TDMA), or some other modulation techniques. A CDMA system provides certain
advantages over other types of systems, including increased system capacity.

{0049} A wireless comrﬁunication system may be designed to support one or more
standards such as the “TIA/EIA/IS-95-B Mobile Station-Base Station Compatibility
Standard for Dual-Mode Wideband Spread Spectrum Cellular System” referred to
herein as the IS-95 standard, the standard offered by a consortium named “3rd
Generation Partnership Project” referred to herein as 3GPP, and embodied in a set of
documents including Document Nos. 3GPP TS 25.211, 3GPP TS 25.212, 3GPP TS
25.213, and 3GPP TS 25.214, 3GPP TS 25.302, referred to herein as the W-CDMA
standard, the standard offered by a consortium named “3rd Generation Partnership



WO 2005/ 018181 PCT/ 1JS2004/ 025119 9 Project 2" referred to herein as 3GPP2,
and TR-45.5 referred to herein as the cdnma2000 standard, formerly called

| S-2000 MC. The standards cited herei nabove are hereby expressly

I ncor por atwd 20051088181 by ref erence. [0050] The systens aneCTEsN@idgsdescri bed
herein may be used with high data rate g(HDR) communication systens. An HDR
communi cation system may be designed to conformto one or nore standards

such as the "erra2000 Hi gh Rate Packet Data Air_ Interface Specifjcation,”

3GPP2 C. So0Bmiekt vEﬁf%TeGGO J*}CYCW@IGP?@O@dET*GMF@fSF%‘HtWW% the gHagr00p um "3rd
Cener ati on Gapdne rﬁﬂhénypeme&qs 2800 MOE THRN&RERS Q:ite& %&eﬁﬁ@&ee&% rHei‘cg?
standard are incorporated by reference herein. [0 An HDR subscr ! ber
station, whiexpessyyindseporatbéherein byoefosned.n as an access termnal (AT), may be

nobi | e atio and Q ni_cat h_on base

vat| oS0 ch B bpeertl efOf AR ndh lnfl B Mo Vi gk Bra 378

(IVPTS) An SHDR§ Sorhbiic#titn dyktems MAnSHBR Cofaficstion Stetn BRAG RIS dqugh one
nor e m pool transceivers to an HDR base station control whi ch

may be 1 ef oFPRPITE 1 OBGPTITAre 4areh e 39486 “wmazP0y High Rwe k%)amom
transcei ver b 3 @15152{ A af t kied an
access net vvciﬁt%t%% n g(gg%ésﬁsaﬁnetvmr C%P?%sp%é&dgt%ﬂgggg??rﬁﬂ% k’ul tiple
access ter rrﬂtvalcsnsoﬂﬁum dBcés@enmermhipe Préjectt BEr dbwnewtiens taf thddi t i onal
net wor ks out |de net wor k corporate intranet or the
Internet, a ﬁg@g@aaeapgorsgfg‘ggﬁg %fgrtencc %%ch access terminal and
such oqoomﬁe net )A&irﬂiBR Albs@ritee 3@mtibe! Whith| mihdt rBiefre b alekdis he thnascast i ve
traffic annel . connection with one or nore nodem pool transceivers is

cal l ed an ad¥rminsl Gt sy Recmabilpaer stationanysandhiay compamicate Vit 8B rcneeat e.  An
access 't er MR dalt2bialichs] WHidhP nfd) HeCRferll 10°RrBR ds> ol oo GapitBivhigal {1 €
channel connection wth one or nbre nodem pool transceivers Is said to be
in a connec{MFis) eAu peesssateaninanirgswis snd mcmwcuatﬂatamgckbta thnoygh dixt er mlerei ce t hat
comuni cat es_t,hrou el . thrqu Wi red el,, for
exanpl e usi FPCPPRP BRwrav G B2 SRR Bn shliot Soaltece Satd SRy ERERA o urt her
be any of ®eRided mbdent posiTofrolite (VPES. MudbidGobDiristeitet a1|1d iﬁb&@ﬁlf)bél PC
card, conpact flash, external or internal nodem or wreless or [andline

phone. The @@Wﬁl]msc%l?lmscﬁaﬁﬁﬁmﬂcmﬂﬂﬁfbﬁnvﬁW@ﬁ nefEorkc c Agsaqces maieks ends
signals to é’% ﬁﬂ’fxBQ%r mtﬂe ﬁ’ﬁle %Eﬁlﬁﬂ s OThEYLESSeFHR ARl be ThE

communi cati on oug dem pool ~ transcei ver sends signals
t o an accesdutter nomnad:tedm additionsl Ithurkewamidecﬂnaam‘ss ne[tm,ZQucEIagmcmpdrate

'Ilustrates, aé]mgtxc%: e tglfne‘ca,1 ag mayrh‘a%gl;[olrtoga%a ch ets rge Ogmtegc acce spt(e){ngnslala

and such outside networks. An access terminal that has established an active traffic

channel connection with one or more modem pool transceivers is called an active access
terminal, and is said to be in a traffic state. An access terminal that is in the process of
establishing an active traffic channel connection with one or more modem pool
fransceivers is said to be in a connection sefup state. An access terminal may be any
data device that comumunicates through a wireless channel or through a wired channel,
for example using fiber optic or coaxial cables. An access terminal may further be any
of a number of types of devices including but not limited to PC card, cormpact flash,
external or internal modem, or wireless or landline phone. The communication channel
through which the access terminal sends signals to the modem pool transceiver is called
a reverse channel. The communication channel through which a modem pool
transceiver sends signals to an access terminal is called a forward channel.

[0052) Figure 1 illustrates an example of a communications system 100 that supports a

number of users and is capable of implementing at least some aspects of the



nunber of users and is capable of inplenmenting at | east sone aspects of the
WO 2005/ 018181 PCT/ US2004/ 025119 10 enbodi nents di scussed herein. Any of a
variety of algorithns and nethods nmay be wused to schedule transm ssions in
syst em 100WOSY&vMs81L00 provi des conmuni cati on for a nuRGEUSIN/QEIYS

102A- 102G each of which is serviced byigm correspondi ng base station

104A- 104G respectively. In the exenplary enbodi nent, sone of the base

stations 104 _.have nmul.tiple,receiye. anptennas ot hers hav nl ne

recei ve ant mg&n@% %P‘Fsﬁgh%xﬂ 0? ﬁevaﬁlgté(ec’%g %‘fqt%‘ﬂ% a&%ﬁ“ﬁ’é’@%“ﬁﬂ%ﬁ’i pl e
transmt antugd@naschedild tRhfitksionkd ystem JO® Systedil $00 pro@dbLsvh@Buniddiion orar € Nno
restrictions on_the conbinations of transmt antennas and_receive, antennas.

Therefore, Paumberiselin] @A H2G, epchaf vduckyis spvisediby & corersronding bags stationr ansni t
ant ennas an Shaal | emif . SCHH% ' Cej nt ennas
and a si ngﬁg@%?gﬁg’n?%ﬂegﬁf%%na, %r t laﬁg\%%‘lbgdé?l%ﬂtgl ng gftgégangg%?iﬁ%@@r ansm t
and r ecei ve haenmehiplesrec§itd B@bnrRe apd othetschave walyl @& seneivd enteunaer Siglady,ea may
be fixed (i.e. at.i onar I, Jobi | e. shown.in Figure 1, various renote
otati ons 1080 of IRctseF Malnerfos RS i Tieh Rackl Butenad e Pl ¥ ltafito ' Toc
communi cat egraéniib altbnrlag.agheeNee 86 fesRRHSHDSLY HIRWOMbIRASSRs 6ff tRdns@fianffdason t he
forward channel and the reverse channel .at any given nonent dependi ng on,

for exanpl e ndrsene anteanas. HEeEREATe, it & Raspbls fara base Jiationd04ta dayempltiply ' s

desi gned an j | i ple
transm ssi ogrgﬁﬁﬁ gﬁr%&grlu tgri1 ‘{)%gﬂglggéecg@?g%{ tielgﬁlé&e%g% ?é ﬁgindggaf %&‘ﬁﬁ@%ﬂ\éﬁﬂ

conmmuni cat i @nsingly dtapsimit i aptened,| or tonbave Hath singleapt mattiple dradesit rnbeadceive det ai |
in U S Paten% No. 5,101,501, entitled "Method and System for Providing a
Soft Handof A% " CDVA Cel lul ar Tel ephone System ™ which is assigned to the
assi gnegon| the RemsnitaicheclUol BNthe[B0&dde dRe ey varfikes N@aNtatioREH & t O
transm ssion fromthe base station 104 to the renote statjon 106, and the

rever se c_ha@fé’lﬂe-r A5 shawn ’6‘Eig‘éfﬁérﬁ%@}‘%ﬁmf"(ﬁ‘iﬁt@ﬁé19@%@9%%@‘8@%@‘% o the
base stati 0'%{/& - Habh tfote s6Bh A0Y cgﬁﬁgitcﬁi%@%itﬁsﬁqgas%né B p&EBIEmort at i ons

106 have multiple receive antennas ers have only one receive antenna.
I n Fi gure 1bateadtations 304 om theCidrward ehmmneltand dlzet mverse clenptlat stngivemmob@BA and

106J on the , forward ghannel ase stafiqn.l104B . transm.ts data to renote
Soati ons oA eh ARRG R RoRhand et SRl S e Bl bt B0t ot on
106C, and sQiesipred|£3d%pkrated 19 (Bér@brrélalycorsafi@nidiifiRrecebpmtiltipR tta@EmissSRsem t he

base station is sonetinmes referred to as an access network (AN), and the
remot e st at it maltipkbase piatioper Spft Bandoff in{cDMA eeramumicy siamell Figure

2 illustrat §Godh iftNne At ﬁ{?idisa@csé:[beaoig :ile@a.iﬁﬂl R Patent No. 5,101,501, entitled
“Method and System for Providing a Soft Handoff in a CDMA Cellular Telephone

System,” which is assigned to the assignee of the present invention.

[0054) The forward channel refers to transmission from the base station 104 to the
remote station 106, and the reverse channel refers to transmission from the remote
station 106 to the base station 104. In the exemplary embodiment, some of the remote
stations 106 have multiple receive antennas and others have only one receive antenna.
In Figure 1, base station 104A transmits data to remote stations 106A and 106J on the
forward channel, base station 104B transmits data to remote stations 106B and 106J,
base station 104C transmits data to remote station 106C, and so on.

[0055] In a high data rate (HDR) communication system, the base station is sometimes
referred to as an access network (AN), and the remote station is sometimes referred to
as an access terminal (AT). Figure 2 illustrates an AN 204 and an AT 206 in an HDR

communication system.,



conmmuni cation system W) 2005/018181 PCTI US2004/ 025119 11 [0056] The AT 206
Is. in wireless conmunication with the AN 204. As indicated previously, the
reverse channel refers to transm ssions fromthe AT 206 to the AN 204. The
reverse tabéosohsmnel 208 is shown in Figure 2. The rRGIEYSZE04{02HAT |
channel 208 is the portion of the reverse channel that carries information
froma specific AT 206 to the AN 204. O course, the reverse channel may

i ncl ud er ch h Fev 08.

Al so, ﬁﬂde%tﬁror vvar %glflr%g? 1?%9‘;\}“ gﬁ%&”“'é‘“ Bication ﬁtﬁeﬂé anne‘lﬁgq{}lﬂﬁe udi ng a
P o st 222”@“"“{“@‘2?? ﬁ?fﬁhdfm‘ mﬁ??f"‘@m“bm?ﬁ%?’r mﬁ? S the AT 306,
Anong t he | F% “Eiﬁ?e@gﬁ‘?‘ﬁ? g% %( YOV RS PT @amﬁil h%}s | ayers
310 are | Ocaﬁeeﬁbr@&f)d(ﬁh e%@ﬂnﬁé’l%at cRPes mﬂl‘ﬁn&%ﬁ)@@e@iﬁgﬂf io%rté ffeertain

services to the hl%g | ayers 310, including services that are related to
t he oper ati ddN 8P4t comﬁbeerewraeﬁ chacndmcluémtherrﬁv@nmn addifien t@ds

i ncl udes an € th eyer

pr ot ocol JH% Qﬁ%ﬁ%pro 35’ ﬁflg fgﬁ%a\&/ﬂi g‘e’%@h@%ﬁg@e}% e%% I ovved by
the AT 306 chmnbrsa:mellﬁﬂiﬁlga@ﬁldtdamdne AN 204 to receive, the reverse traffic
channel_ 208. [00 A si cal e | s | ocated bel|ow the C | ayer 308.
The MAGY¥STer 303'131%'3@&5@195 S ihe N20Cmay B orihe A2 £k Of ygs 312
These servi Beillﬁﬁxla?eEE‘adsti& 6f*l§yer§3&‘{%iecﬁ’f io%a%ﬁbﬁéﬁﬁrla% RarkRlismt 0 the
AN 204. [005 Figure 4 | ustrates exenplary interaction between the higher

| ayers 410 @ncqsmonmr(m@) lawreSQﬂ\cHn@pelayaeglOamlopmd plwslthfaMA%w@r 412. As

h th h
Tayers, 410, 25 1T VAR fhyer, REC OGS o8 SEyfRY B fhe iy Wbl 71T, Mfuglle"e!
c_o(r:I res plondf] stamoa$ ﬂilaeaﬂefrbl@tefanolthec@iermmil of gx_?g;a@asevlmfﬁe chatmel 2018 TheNRL, f
vi deot el ephqn ile transfer protogo tc ta from
t he flomp4§®}é5r§o§ﬁécw4es4% WP faton of dhe Teyersetr %t% 2‘%’&@% (gg(%gé\’lg%
accor dance :ﬁﬁ&tbcdtlhﬁ Rifie MAC NPA CpRG6d0] §ilé'pro‘}i&6s M@\Grdc@&iﬁés féﬂé\?&m & AT f' OW

set 418 for each packet. Sonetines nultiple flows on the AT 406 have

data to tr06ie transmit el byethe AN 24 to recgivestbe raverse T«fhﬁﬁlcl@h@n@hﬁfﬁ from nore than
one flo 6. I 4 on the
AT 406, Py e ARl B Fpph OEF o Bie AT Dios HE MACYRe38 OF

The flow setrediibfts oértin paviced frbmdhe:ﬁliyeﬁal lajre 3R OIheskldarvides tafecreBled46Ghet hat are

to be included in that packet npl nethods for determning the flow
set 418 of aahpjgeqléf@nwmlorb%fm@gféw&'@'ﬁﬁﬁp
[0059] Figure 4 illustrates exemplary interaction between the higher layers 410 on the

AT 406, the MAC layer 408, and the physical layer 412. As shown, the MAC layer 408
receives one or more flows 416 from the higher layers 410. A flow 416 is a stream of
data. Typically, a flow 416 corresponds to a specific application, such as voice over IP
(VolIP), videotelephony, file transfer protocol (FTP), gaming, etc.

[0060] Data from the flows 416 on the AT 406 is transmitted to the AN 204 in packets.
In accordance with the RTC MAC protocol 414, the MAC layer determines a flow set
418 for each packet. Somefimes multiple flows 416 on the AT 406 have data to

transmit at the same time. A packet may include data from more than one flow 416.

i

However, sometimes there may be one or more flows 416 on the AT 406 that have data
to transmit, but that are not included in a packet. The flow set 418 of a packet indicates
the flows 416 on the AT 406 that are to be included in that packet. Exemplary methods

for determining the flow set 418 of a packet will be described below.



WO 2005/ 018181 PCT/ US2004/ 025119 12 [0061] The MAC | ayer 408 al so

determ nes the payl oad size 420 of each packet. The payload size 420 of a
packet indicates how nuch data fromthe flow set 418 is included in the
packet . [0962905TIsIVAC | ayer 408 al so determi nes the poREESHUFLBHARSIAD2 of t he
packet. In some enbodinents, the poweritevel 422 of the packet is

determ ned relative to the power |evel of the reverse pilot channel. [0063]

For ea cket at .| S.tra itted ta t AN.204.. t C.layer 8
com*runiC[B?aﬁfi s thetﬂfq‘? W@é?yeﬁg@n?w 8" CHI{RES %Baxl?ﬁ%fl% c‘flﬁeta,ch ?%getpg@leoad si ze
420 of the paA6kPiize £0C0fldRackR Rticated Lot ek dafa frdif tHeodeebet UOR idiaclidudsi cal

| ayer 412. The physical layer 412 then effects transm ssion of the packet
to the AN 2@athepagkebor dance with the information provided by the MAC | ayer

308. | Fi gu | d&&@g{e ' ngMtt.ed from

t he ATO@géito tggékﬁlfggﬁgrﬁﬁp%%:dket 45%3)% gg%ygﬁér?’n%? P%%%%\&oﬁggooe sever al

possi bl e t r zmbriligents) thenpookes 1evieb #22 v thel mackétris sletepniaad cdativertb she hewer are two

possi bl e transm ssion nodes,, a high capacity transnm ssion node and a | ow
TERT e A aBtato pael

| atency tra 5A illustrates a high capacity packet

524a (ijoes3] a pagkeleadi’packehahati & franamstadt e thel ANNI20h, HRANBAC tiiyeio4l®) bei ng
transmtted to the AN 504. Fiqure 5B illustrates a | ow |l atency packet 524b

(i.e., a pacreyugiealss theflow set &) ok ineladed;in thegycked: topegyloadadse Hliohthe
transmtted pta&eﬁ,%fl%\é ?&ﬁef ééﬁﬁg%i gfwlleg‘ﬁéﬂeﬁoeﬂﬁ)bh paﬁz’epw The #Hyt@ﬁﬁlm tted

at a hi gher "power leve capacit et 524a o e sane
packet si ze.layehdt2fhen effeits tragsnpssidnadf] the pavket ta theodN 204tin acoprgpackwith HAb wi | |

arrive nore.quickly at . ha hi gh capacity packet 524a.
However, a I%qlé}%ﬁ&“%%%@e%faggﬁ 5 nore | oading on the system 100
than aobéaph cap@egres POakESB SRdaate [pROGE] ST iHgarMsinttted HohathR AT 506 & ent
types of flows 616 that maigexi st _on an AT, 606. In sqne enbodi nents, each

fiow 616 on thANPWoeA Packes SHtmay ba trapstied ieaneiof spucral possile frRRENH#PTNDde.
Were the paggie| Foﬁéx@ﬂl%f@, firsofid &ﬁleﬁfsql}&%g‘fé?qglg Bl Brgnsnhés%%ﬂb&é' on mode

and a low |l atency transm Ssion node, an A I nc e one or nore high
capacity fl| cnsigh tépaciy dfansmissien ooderenda [low litecyrivapshissing nGkiBb Figure iS4

preferable f.or a high capacity flow 616a to he trangmtted i .hi
Crpact 1y pachepesdiel BERALY HpakpCoids 62, backe AR Rk et e o e
transm tted dapacitymioile) BEiBp Gdnsritték & the 240504, Figure 5B illustrates a low latency
packet 524b (i.e., a packet 524b that is transmitted in low latency mode) being
transmitted to the AN 504.
[0065] A low latency packet 524b is transmitted at a higher power level 422 than a high

-

capacity packet 524a of the same packet size. Therefore, it is probable that a low
latency packet 524b will arrive more quickly at the AN 504 than a high capacity packet
524a. However, a low latency packet 524b causes more loading on the system 100 than
a high capacity packet 524a.

[0066] Figure 6 illustrates different types of flows 616 that may exist on an AT 606. In
some embodiments, each flow 616 on an AT 606 is associated with a particular
transmission mode. Where the possible transmission modes are a high capacity
transmission mode and a low latency transmission mode, an AT 606 may include one or
more high capacity flows 616a and/or one or more low latency flows 616b. It is
preferable for a high capacity flow 616a to be transmitted in a high capacity packet
524a. It is preferable for a low latency flow 616b to be transmitted in a low latency
packet 524b.



WO 2005/ 018181 PCTI US2004/ 025119 13 [0067] Figure 7 illustrates an
exenplary flow set 718 for a high capacity packet 724a. |In sone

enbodi ments, a packet 724a is transmtted in high capacity node only if all
of the fl¥f200E@88hat have data to transmt are hi gh cBpEESININIHNS 716a.
Accordingly, in such enbodinents, the fs4ow set 718 in a high capacity
packet 724a only i ncl udes high capacity flows 716a. Alternatively, |ow

| at ency ows 61 may .be included in hjgh acket s at the
di scr et[f’@%? Tof th %6‘3“5&6‘?%3%9’&9‘&511%3{ g’e?fégﬂgog ao%glfﬁ‘i‘@clw Bac%ﬁ&r? f'he_ | ow
| at ency f|0\’.&1§31ﬁbeﬂ1§odlﬁ%nt§ﬁi¢dcﬁ& AP ARmbiHed 4 Righ ca Gﬁ. ﬁfsaemm if &1f of M ght
be detected that the gueue the low [ atency flow 616b is bui d| ng up. The

flow rmay i Boes Vl%th@mmghﬁgao trggemit g fighi dgpacityfooyst W 6ppdecardisglyaly, at t he

expense of E'ﬁ@ﬁﬁg t t ary flow
set 818 for &Fow a gﬁnt%’ytﬁép:g%:{ %Pgl% Ii"'%y Ea?a&ngl lgedngaj 248 ﬁlﬁﬂ?lﬁ&g Hmpeéfh e is at
| east one | aapdcity dlosws Tlioaw Adtefiiativélgt lovalatedast Aowo 616k mag |’nsbt1nc1nctednnthi@ packet
824b is transmtted.i set 818 in a .| at ency

t
ot 82an SARSHY eckeld 725 ot e IRetsEn o i 5y e e emBar Fatian 000 Hisnam ©
One or mor @ i9lyhit @ uEARARI 164 6o e il hﬁl\bﬁgniﬁ&alwbpeﬁaww@; may

also be included in the fl'ow set 818 wever, one or nore of the

capacity fl amh@@wtectqdéhathlm@eumﬁthc owt lemgyrﬂpv‘rrﬁlﬁb ichuildingiupe Thd dlgwi n t he
flow set 81 S r nt ai ned
at the AT 9 pqg‘(}fe ég]% l%@'f‘ *nﬂ%%ém% QJl &gtaesgi‘%tttﬂa%’fp “V6a i s

i ncl uded inmcheas’edlamnmt 818 of a | ow Iatency packet 824b Each hi gh

capaci t% flow 91 on tre AT 906 haf a certtmg ﬁ’ of da% 56 that is
avai | ablP868 or ¢ r &gy 8 UiusHateggryeremplany flgy seifil wolengpacket 824kt Imeg for
each high C%ﬁ%‘éﬂboﬁiﬂéﬁt@%@&eﬁ‘lé helesst o%@%w'l@teﬁéiﬂﬂ&xkroﬂ&athéfeﬁﬁedaiahfoeshO' d
930 may be defined for the AT 906 as a whole. Finally, a nerging of high

capacity f|tansmitztherihe packehd4bagitransmittediie loyt lateney model| ‘Flag flawedt Sbf intane

Tevel of "t hdoRANPRY ek SpE B fer ek Fow (iERLL RO 3 R e bR U0,
the sector iGnesétf b ¢fthe highi @phdity flevadsiba thdtehave thtaab emsmllt ARy am‘o eer gi ng

is not inportant and a greSS|ve sage is allowed., [0070] In_s
enbodi ment s m‘él“‘ﬁﬁdg-ﬁ S AV sl Sk M9t ane qrﬁmra&éahq fﬁg%m@ww ﬁfﬂé{ﬁé}ﬁa packet

524b i f eit Rt 1Rbe dabProtACt hi %oil?elﬁél{l&e?lfm%ﬂow&tﬁlgﬂ condition is that

t he sum of thetransmttablegata 926 for al the high capacity flows
916a on[0péRd AT 90%ewext dbutrates h&rmugethamashmdnmdtahﬂw AT%fdhiordedtof or t he

T 200 e GRS R B e e SO B9 PR Bl (1
latency packet 824b. Each high capacity flow 916a on the AT 906 has a certain amount
of data 926 that is available for transmission. Also, a merge threshold 928 may be
defined for each high capacity flow 916a on the AT 906. In addition, a merge threshold
930 may be defined for the AT 906 as a whole. Finally, a merging of high capacity
flows may occur when an estimate of the loading level of the sector is less than a
threshold value. (How the estimate of the loading level of the sector is determined will
be discussed below.) That is, when the sector is sufficiently lightly loaded, the
efficiency loss of merging is not important and aggressive usage is allowed.

[0070) In some embodiments, a high capacity flow 916a is included in a low latency
packet 524b if either of two conditions is satisfied. The first condition is that the sum of
the transmittable data 926 for all of the high capacity flows 916a on the AT 906 exceeds
the merge threshold 930 that is defined for the AT 906. The second condition is that the
transmittable data 926 for the high capacity flow 916a exceeds the merge threshold 928
that is defined for the bigh capacity flow 916a.



that is defined for the high capacity flow 916a. WD 2005/018181

PCT/ US2004/ 025119 14 [0071] The first condition relates to the power
transition fromlow | atency packets 824b to high capacity packets 724a. |f
hi gh capacwoyeeédwss1916a are not included in | ow | atenegTuamkses1i824b, data
fromthe high capacity flows 916a buildg up as long as there is data

avail able for transm ssion fromat |east one low |atency flow 816b. |If too

much data fromthe high capacity flows 916a is allowed to accumul ate, then
the neX9078} ne t nkhe fisst eandition splated o the pewerrapsition fremylpwlatengynagkets $dbe may be

an unaccept ap%lﬁs;q RAYEds 7%@“&41&%9&5%5%5@@ 9h@éhelwih§ﬁ&aqx 1ppcket

824b to the hi capa ité packet 724a. herefore, 1n accordance wth the
first condi ldtensy packets 82He, dateofiom thef high capseityt flovd 216dduilds @98 lonpas théere hi gh

capacity flg 916 n.the AT. 906.exceeds a certain valu defj ned . by the
merge thres F\S\c,?aaa ﬁvf'g?b,qe foﬁem?asilﬂlﬁslg%ﬁo ﬁlaa? ieagtroél&q?‘ﬁ ig?ﬂcﬁ rﬁ’@’ag’aéi’r ?'{}{DP TR/ 916a
into |ow | diafioyn fhebightcapfRadfloins 9364 0 wlicwed 18Qécimulite, tarhB dext tinthi thiton
relates to the quality of service (QOS) requirements for the  high capacity

flows 916a @rugheapacitygrseket|724s prctransmified; hetedpayl be arpunacesptably fharp BAWACI t y
flow 916a i : ryst! 1B%O8 ' St | acity
flow 916a i zraﬁs?%?réﬁgﬁ ;ﬁ? 1)é}‘)\}elr i n%: dggdcle{nﬁ?fol %@a?%%&p%gglﬁ%&gzggg
Consequent | Thersfoed; in acdaidghce with g firgt donditio) kdce theaneupteef tememittabladstai ssi on

del ays, bec It,1s.not transmtted e there is at least.one |ow

| atency fl o&ﬁ@%@ﬁl WMC?&?%?IWS%%VP%EW?%%éQé EReyCS a?%@‘f‘?ﬁ@ﬁ%ﬂ‘eﬁhr eshol d
928 for a hibﬂh!hd?lﬁafgé itHir¥shbdodB 09k eiergifig’Seft dataOfréin IRY Bigh Bapabity 2bwe91dalinte neans
that the hi ? capacity flow 916a is al nost always Included in a | ow | atency

packet 824blowimeynaskets $24kisaonedh capacity flows 916a may experience very
SO0 TSt : ! ! :
' € mﬁﬁfnsm S §hOfcHR dhditidd WENES to tﬁé’c‘;ﬂgtay[ 4 mﬁ%%?%tﬁiaé@hﬁ"ﬁﬁen?%@ Sé up

nore secto resources to transmt thel ant ageously, in
sonme enbodi igitcepacitiidloms9d6a omthe ATOPEH. P thefomargsthreshalfl 92H éor athiigihcapagiiyci t y

fl ows 916a t AT 6 nma e set, tq.a very,l .val ue,. i | he nerge
i banol o o g 9fFadt s 18 ey Bfer vt S rrahy wbtod gt it Hont S4b05 ey b
set to a VesylysiBbver TEilGEA ' £369 | 16teftdBpachetCin4d. dEBh@HudnlyASicANd AROUS

because sonme types of high capacity flows 916a may have strict
requi r enent $2pagHy ilawol e may expergice transmissighgelays Peeauss #iis 9obirasmittadas

strict I | f: uﬂﬁééﬂ ) ' el | node is
real -ti Segﬁvivﬁ{eggévreﬁgﬁg%}? fl@rrlggs\slkgégfg has §'%§vgﬁfﬂﬂan vmgat F]@&?ggﬂtf S%Erég%%élyM| ch
may nake it if thefrfergeithreshold92& fona bighsapaoity flow|9d6a Isattcen @weryouiell vakisyshiser ,

oAy e P R o e 506 9 Eald P Y0y
packet 824b. Consequently, such high capacity flows 916a may experience very little
transmission delay. However, such high capacity flows 916a use up more sector
resources to transmit their data.

[0073] Advantageously, in some embodiments, the merge threshold 928 for some of the
high capacity flows 916a on the AT 906 may be set to a very large value, while the
merge threshold 928 for some other high capacity flows 916a on the AT 906 may be set
to a very small merge threshold 928. Such a design is advantageous because some types
of high capacity flows 916a may have strict QOS requirements, while others may not.
An example of a flow 916 that has strict QOS requirements and that may be transmitted
in high capacity mode is real-time video. Real-time video has a high bandwidth
requirement, which may make it inefficient for transmission in low latency meode.
However, arbitrary transmission delays are not desired for real-time video. An example
of a flow 916 that does not have strict QOS delay requirements and that may be
transmitted in high capacity mode is a best effort flow 916.



of a flow 916 that does not have strict QOS delay requirenments and that may
be transmtted in high capacity node is a best effort flow 916. WO

2005/ 018181 PCT/ US2004/ 025119 15 [0074] Figure 10 illustrates an AN 1004
and a pl urwbi2085/0818ATs 1006 within a sector 1032. A seRCDUSDHOBRS5IIS a
geographic region in which the signals {5rom an AN 1004 may be received by
an AT 1006, and vice versa. [0075] One property of sone wreless

comuni cati on systenms, such as CDM s&)stems, is that transm ssions interfere
wi t h ed@¥¥4bt her . Fiener 1 Blustratesoan A @04 3pdt2 pheality pE Adst100@ avithin,@ Rector

Cnterf : oo e .
it e anaoss AReRoisa 100 bdtbdpilcelBE i BRI Qs H4if un ARCHB uhy®

col | ecti vel g revaiyedibyan AT 1086, sad gickivetsa.t he ATs 1006 stay within this limt,
a certaj mount .of power 1034 is . availabl.e.to each AT,100 ithin the
Coctor 1008B T or OBk RBMAGE of Rt iieled PoyRPiGaHT st Sl bl Rencn Ar
1006 sets t hethRovREmisSivad infetRrokith BRIRARK ©TherofRfe, td@dsutel thittBdd HdoBtooON t he

reverse traffic channel 208 so as not to exceed its total avail able power

1034. [ 0076 murhdntgdirence kejseenodTs 1006 withinthe samg eastardl03% theresipedimitsd not be

tl : 1 t
packet 5 524 qubf poEchRlEed £ 1 ANTg0) et wk )R, YpS W0eiRE, by eTTT
enbodi nent s ehdwee ¢hat sheaATet1006 sthyswitleh e¢hip diwet, a ¢eztail smolndtoftjosreATOMOR6

selects fromi, termni he .power | ev 422 of .a. packet 524. e total
avar 1 abl o pavePblEsHdRRt Mbouf e e Sifulnifiopt 6 frege sagitor | Che
di screte pOwWRinnkEX08. Faclh AA7I0D6 36 tHePoWhr levaaubRbf te paiRfs 529 Ukt fthdhsnhifs NOt

used at any given tine is allowed to accunulate, so that it maéﬂbe used at

a_subsequentonithafisveryegaffic Fhansel 208 sprpvrnt feieged ity tatal eveilable agwen 19Bf-e power
1034 f%?-ggs” l‘i‘ﬁ@Bb&fr(l%{?éiﬁipwhm?ﬁ%lacﬁftegttg AT §606 PV beaéxh&gg@bhﬁl“ 1034a

pl us at t sone portion of an accunu power a ation 1 The AT
1006 det er mtodie pdveer jowb 22 ¢hat khedR7 1806 aisgsato kehsthi2 paclatd 5t on thedeessenot

CorT abr o ot BT ek BRIl s Rt Ra e S it By B8
current povRéveR thatied APN 0Okt d1B i dierMinidg the PEwaCIEWIUDAbLLpRRWSDA.

all ocation 1034b. In some enbodi ments, the AT's 1006 total avail able power
1034 may be Theitptak availahje poweralO34 forornadT dA06 mey eot brnexaplbwraual tecataf e 1034c
L0 T B B |0, e et pover | ocati on 10345 T the
factor j8771wo, t Mha téthleavailitde pOOG 1084 kthat id nod medd afrang @Bvba tinse Ballaved @ t W Cce
'ts current a%gu\%el{latg,l s!ootﬁzi?ttiit g:{;y 2?{143'2(1 atI ansu%s?ercrlﬁent time. Thus, in such embodiments,

the total available power 1034 for an AT 1006 is (roughly) equal to a current power

allocation 1034a plus at least some portion of an accumulated power allocation 1034b.

The AT 1006 determines the power level 422 of a packet 524 so that it does not exceed

the total available power 1034 for the AT 1006.

[0078] The total available power 1034 for an AT 1006 may not always equal the AT’s

1006 current power allocation 1034a plus the AT’s 1006 accumulated power allocation

1034b. In some embodiments, the AT’s 1006 total available power 1034 may be

limited by a peak allocation 1034c. The peak allocation 1034c for an AT 1006 may be

equal to the current power allocation 1034a for the AT 1006 multiplied by some

limiting factor. For example, if the limiting factor is two, then the AT’s 1006 peak

allocation 1034c is equal to twice its current power allocation 1034a. In some

embodiments, the limiting factor is a function of the current power allocation 1034a for

the AT 1006.



enbodi nents, the limting factor is a function of the current power

al l ocation 1034a for the AT 1006. WD 2005/018181 PCTI US2004/ 025119 16

[ 00791 Providing a peak allocation 1034c for the AT may limt how "bursty"
the AT's WwOBostmenssm ssions are allowed to be. For exaREI/ES2004028H9 occur
that an AT 1006 does not have data to fjgansmt during a certain period of
time. During this period of tinme, power nay continue to be allocated to the
AT 1006. Because_there is no data to transmt, the allocated, powe

accurul 8985, A Smviding e peak aliosaten HBkwiondke A arphipit hﬁ%(v‘@“ﬁtﬁ’élllea‘f‘{riﬁel y
l'arge amount)ogf naldhfissidhs bfePdRWel to BE. Fd?'eﬁaﬂl?]?b,rﬁ mal B8R GG By AS R BoMeT

al location 1034b may be relatively large. the AT 1006 were allowed to use
the entire natbaveudaia todravemitrduang gostthiopeniod ob timeh duringghisapedod 0Déme,

the AT s LodBNEr MRS erbBY 15oREAEDaSoeF JEET0oq [ IRl AFGE 3 fp SBEE of et

t he stabil i ttsansthit,tthe abgcated PoieDacchneiates] @ lsyme pbiat, theAl W06 amgtsuddenk034c nay
be provided for the,Ai; 1006 to li&# the total avai]able power 1034 of the

AT 1006 in dPYCHFRAtYRlYdares qRAuiolfdpado tagspat (Ahis prit Abcasstinaleied POERer

al | ocation 1fi3ehoh §0§Aﬂ:i ﬂg!la)r ﬁé’ﬁléﬁ%l&?ad-ﬁéuﬁftﬂet&r 4855 yereHMbRad oML 1RVeRird 0T ©

packets when the pea ocation 1034c is limted. 10080] Figure 11
i |1 ustrat es asenmylgad pawer allocationi K)3db,hen the\AE's 1606 transmidedpoweret22 meay t ot al

avai |l abl e paower. 1034 far an .Al 206. .The nechani i | ves.the u f a

o rtuar e bRichOs shn i Tackie. MRFRIEIRBR AT AN tERi po3Pa R

al l ocation lLfidésed oadsialy, this mhyeffévy deatabilis 6f thY Stemt 1006 rAceidingly ey val s,
the power |evel 422 of the packets 524 transnmitted by the AT 206_exits the
bucket 1136.PealnallogsHomlO3dr MAY bf nrewaded, for dha ATpH?)Qér“’aﬁP%é’é% foi avaitable exceeds

the power | ?6‘€Jer‘ffé’§4 & tnt Der Rﬁ%‘?ﬁtcﬁcﬁ:ﬁst&i%@s QAU hR! Kibte MAVRE alubRGALd ON
1034b. The accunul ated power allocation 1034b renains in the bucket 1136
until it is peswetalljaded 103dbeiststitl vaibabise buhita iseals| sprezd It piverusore packsts r ent
power all ocat, o 10%@3?i sﬁt hg 34t ot@al. potential w thdrawal fromthe bucket
1136. The AT'HBO RRK gHecation 1 f’l’\seﬂ% r level 422 of the packets 524 that
it tranmosdls doeFigieé 1 PHIeRsled dicexenphly muchahishl thatposyetie usdddAetcnhineiee AT
1006. As indicated previousl under sone ci ;P[CHUHB'[ ances the total. avail able

pover 1034 iteta] agllable gewer 034 for a9:AT RS- cThermephanysmanvolyss Seeise 0h2 Yirah and

the accunul« ] r aql [ ; id abl e
power 1034 ng;igéégﬂ]% fﬁggﬂﬁ@é F Egv%ggﬁégodv@%n Ioc?’??cg%&g(l)%%%% Td(%‘g% The

Fmt
accunul at ed thohackenl 13 atilsomt pedddic imtyrvils, the rpower ldygl 422 af the gpacksts 524y el

transmitted by the AT 206 exits the bucket 1136, The amount by which the current
power allocation 1034a exceeds the power level 422 of the packets is the accumulated
power allocation 1034b. The accumulated power allocation 1034b remains in the
bucket 1136 until it is used.

[0081} The total power available 1034 minus the current power allocation 1034a is the
total potential withdrawal from the bucket 1136. The AT 1006 ensures that the power
level 422 of the packets 524 that it transmits does not exceed the total available power
1034 for the AT 1006. As indicated previously, under some circumstances the total
available power 1034 is less than the sum of the current power allocation 1034a and the
accumulated power allocation 1034b. For example, the total available power 1034 may
be limited by the peak power allocation 1034c.

[0082] The accumulated power allocation 1034b may be limited by a saturation level
1135. In some embodiments, the saturation level 1135 is a function of an amount of
time that the AT 1006 is permitted to utilize its peak power allocation 1034c.



1135. In sone enbodi nents, the saturation |level 1135 is a function of an
anount of time that the AT 1006 is permtted to utilize its peak power

al I ocati on 1034c. WD 2005/018181 PCT/ US2004/ 025119 17 [00831 Figure 12

i 11 ustrat ewoeosisti nent in which at | east sone of thePEIESWRURSIM thin a
sector 1232 include multiple flows 121637 I n such an enbodi nent, a separate
anount of avail abl e power 1238 may be determ ned for each flow 1216 on the

AT 1206. The po ai | able 1238 far a J‘I ow on t he 1 y be
det er milPR83l i n ﬁ%é@s\ﬂ‘tﬁa’! ﬁ%‘ % o i?ﬂ?v?’ﬁ%ﬁl‘@osl HZQS%
connection ‘Ohﬂﬁh & 5&dre933 Oncldde mitRp8 fﬁ)l%cl'zfldi Ca boeh dnhgnbodinidnt, %Vﬁgérﬁ@ € power

1238 for a flow 1216 may include a current power allocation 1238a for the

flow 1216 phsuzitof avalleble pawenb338i way be daierminedfon each flovh dAk omitheoddit i on
1238b f f
s, Lo haod B AR 90 B ek o5kt Y AobOT R RUERAGER T

separate butak:mtrdanec: naithi thmtneﬂwdh desi:nbé‘(hpreﬁhﬁm in Rotmegtidre with  Figmys bi11,
mai nt ai ned eac | ow 12 or der ete he to avai |l abl e
pover 1238 e rﬂ]@flﬁvshwi avai W@Pm%ﬁ%é& ﬁw@‘ib%weymégﬂaarww the AT

1206 may be pgetedibcinm 28si ?d?'tﬁ@ﬂ&\b“izf@glh Qfleis@Qothb@fhoﬂBPhﬂ akhfuhgyer 1238
for the different flows 1216 on the AT [0084] The follow ng provides a

mat hemat i calpowesdldcptidnol238b fersthe dow 1246.mn acbilm theatlo@b Availabls power 1238y be
used in the n { I 0 fil ow 1216
on the AT 1{%6 L?{ow ?#ed 1gglqﬁate lbr"Ed %gﬁple e%h%%ﬁél\?v,la f‘or(]:)tﬁ g)%oavgzl bﬁe power
1238 fo:Tb eg@&aai-dte\h/uenkeomgbmmmﬁi[ st fs that ﬂﬁwmﬂigﬂ‘edﬂpmla?\hermalﬁtghed féxe. I(| n
sonme enbodi nents, .u-ra |se tinme ol s, a tinme slot
i s equal toeg&sﬁ%lgl %Pﬂtaé Pfﬁ’ﬁélf?’éré’%eqcﬁgl&ﬂil_g&?-ef erred
to in the equatiensaasie ﬁw,@rnltzsalf&ztﬁ&m I@Wma]y%@erﬁhﬁdtb?ttﬂhn ¥Rishabl e

power 1238 for flowi transmtted in a high capacity packét 4a may be

expressed a®f ﬂﬁd@témviadﬁmmﬂﬂmorﬂ@ dtff@@@libmé%‘ﬁ on theefkT t2G6
(1+Al | onSt a Rl nf | ow;
vha, F i - ??%g{&r?wq% a%tv’\%t :PL) Vari ab Aé%%gme&ﬁq df or flow

I transmtt e,tlgonﬂ]m thmwm:i yeieaused irpthe Hetermibatibla offehe tbial saflalsls pewlerd238 fcﬁ')a VO

2005/ 018181 ﬂow {2L11§20(I)10tﬁé 8&‘ ]2%8 In the equations described below, the total available power

1238 for each flow i on the AT 1206 is determined once every sub-frame. (In some

embodiments, a sub-frame is equal to four time slots, and a time slot is equal to 5/3 ms.)

The total available power 1238 for a flow is referred to in the equations as

Potential T2POutflow.
[0085] The total available power 1238 for flow i transmitted in a high capacity packet
524a may be expressed as:
Potential T2POutflow, yc =
BucketLevel, ,
max) 0,min (1+ AllocationStagger xr, )x ((————T———] +T2PInflow,, } )
BucketFactor(T 2PInflow, ,, FRAB, )x T2PInflow,,
[0086] - The total available power 1238 for flow i transmitted in a low latency packet
524b may be expressed as:

@)



18 Potential T2PQutfl ow;,LL = OBucketLevel. max O ,mn
(1+Al l ocationStaggerxr )x ( 2 "" [+T2PInflowin | Bucket Factor(T2PI nfl ow ",
FRABJ, n ) xT2PI nflow,, n [0087] BucketlLevelin is the accunul ated power
al | ocati onwD28@w181 flow i at sub-frame n. T2PI nfl owi PCTAUS200HE2SHAr r ent
power allocation 1238a for flow i at sulgfrane n. The expression
Bucket Factor (T2PI nflow ,,,, FRABIi ") xT2PInflowi,n is the peak power
al l ocation 1238c . f | gw i at sub-frane n.
4

Bucket Fact or { 9°9%¢ O¥pABi . n) is a function for deternining the

limting factorf for sthe total available LrhapSy i.e. the ctor by
whi ch the total| avai (1abgm@ﬁwag§3%rn09r@§m_4_&t $mg-p§(,ffmn}a s permtted
to exceed tmexidmirent power allocation\\1238a2for §low i at s frame n.
FRABL, " is an |esti i.hg I ector 1232, and will be
di scussed in greate %eﬁqcﬁﬁ@é%@&?&%,ﬁ%ﬂgngﬁ gé‘?"'is t he litude of a
randomtermthat dithers allocation |levels, to avoid synchronization
problens, and rr is a real-valued uniformy distributed random nunber in
the range [-1,1]. 10088] The accunul ated power allocation 1238b for flow i

at sub- foogare n+1 BilerDével, pispliecstaduiand pBuelkalotationl 12386 or flow i at sub-frame

m n( (Bucket Level ]|, n +T2PInflow ,n -T2PCutfl ow ,n_), Bucket Level Satt (3) n+l1

[0089] T2POUt-f Hobkfovs it fhe qient Bawesrllpation rla?&arﬁ‘% flow hahswb-frepe #.nZke i s
ti oned | oW . ti
ToPout 1 owt , el BBl T AP FABCARID M B! LR P power
| evel 1135 f ! Ve @E; i f i
sﬁ\t;?f rane n+@°citir21ﬁel>?§§% ﬁr@&"igﬁgﬁ on OJF'O%E%?%%%@{"W %’#1#%‘]"2)?%% ded

bel ow. [ 0090 Q¥ inin Kmn&ﬂf ' (4)
""" SunPayl oa%lﬁa)gﬁ\?\g} EZI%tOS/ Olg{%% P fggé%lg%/?g%ﬁ%lga%%g% Eg%gv% zljng’ g%]:-gg{)i on 4,

di™ is the afsolonby whichaheatotal evailablowpowver h238 fosflowd latisidetrame t irepesmifted pack et

that ©s trangiTbid £ bl oty MndGaRBE fsse(fr B PAYEIRS £MSAREEL 0% OF 2
estimate of the loading level of the sector 1232, and will be discussed in greater detail
below. AllocationStagger is the amplitude of a random term that dithers allocation
levels, to avoid synchronization problems, and r, is a real-valued uniformly distributed

random number in the range [-1,1].

[0088] The accumulated power allocation 1238b for flow i at sub-frame n+/ may be
expressed as:
BucketLevel, ., =
i+ (3)

min((BucketLevel in + T2PInflow, , — T2POutflow,, ),BucketLevelSat,.,m)

[0089] T2PQutflow;, is the portion of the transmitted power 422 that is apportioned to
flow i at sub-frame n. An exemplary equation for T2PQutflow,, is provided below.
BucketLevelSat; »+; is the saturation level 1135 for the accumulated power allocation
1238b for flow i at sub-frame n+1. An exemplary equation for BucketLevelSat;,+; is
provided below.

[0090] T2POutflow;, may be expressed as:

d 4
T2POutflow,, =] ———2— |xTxT2P, @
"\ SumPayload,



that is transmtted during a sub-frame.) SunPayl oad” is the sumof dt, n.
TxT2P" is the power |evel 422 of the sub-packet that is transmtted during
sub-frame n. [0092] BucketlLevelSatt n+t naybe expressed as:

Bucket LeveWwBa5/018181 = Bur st Dur at i onFact or, PCT/US2004/025119
xBucket Fact or (T2PI nf |l owt ~, , FRAB, , , ) xT2Pi%f l ow,,,, (5) [00931
Bur st DurationFactort is alimtation on the length of tinme that flowi is

permtted to transmit at the peak power allocation 1238c. [00941 Figure 13
illustrates one way in which the AT 1306 may obtain the current power
al | ocatjogs] 1338aHf equatitie4f 4;pvsthé Akousirofidar o 130G, thAds sdedued it the sdd- 1306

may receive a grant, nessage,1342 from a schedul er /1340 that is_runpning on
the AN 1304’.“1% abﬁms’ﬂlgtggéﬁﬁnglgﬁ’z‘g%%ni H‘gls packetis the-partiof, okt Pagketocat i on
grant 1374 R4 is SRR @b gafsusmmfe!w%@nﬂa}io@dp& thd Surfh b5 #3005 778Y is @RCh

current power allocation grant 1374°that s received, the AT 1306 sets the

current powdewat levrl 422 ofthe s@Bpackelrthat ieiransmitted dpungisubgfrathen 1316 equal to the
current r all i ra 95] I n sone enbodi nents, obtaining

t he cur[roéegr% pomenggjgf'ﬂgg%igl Uﬁ%ggéfpé&g&tﬁb- step process. The first step

i nvol ves determ ni ng whether a current power allocation grant 1374 for a

fl ow 1316 has been received fromthe AN 1304. |If not, then the AT 1306

aut ononousl yBH@kﬁgﬁH‘i’%nt:he current power allocation 1338a for tg?} flow
1216. In ot BWsME:ﬁlﬁaFaH&ﬁ_x%c?céP’Ecr&gﬁﬁmﬂ&WS,}f’m U TEhaRewer abd ocation
1338a for the flow 1216 Without inteérventi o frofthe schedll er 1340. The
follow ng discussion relates to exenplary nmethods for the AT 1306 to

aut ononmously determ ne the current power allocation 1338a for one or nore

flows 189%1on t hSumtDuargtienFactmds p limiighierom the langthaf timedhat flomedis permitigd: j vi t y

bit (RAB) 1 I Ao e AN 1404 to the ATs 1406 within a
sector 1432&61%%%%&5%5? S‘Lan 8{:/%1?{12%%§&i ndi cati on. The RAB 1444 nay be
one of 0] val ueFigure 8 riBustratkk wae (veaygin, whith thehAdhl306noiay @bt tHeadurrefte sect or

1432 is presently. busy, secaond v € (& Qrrgand) Which i ndi t hat
the sector PAYS %ﬁéc’c ?‘}é%}eﬁs??o’i @Fgﬂ’wﬂsﬁw PR (ﬂbeegg%ﬁpéi nﬁ&%@o@?%ﬁzﬁﬁB WO
2005/ 018181 rifyTiebipddR $rebShge 1844 4bth ABdhel@et! SRMD thet BauifNing Bf thhANCUr I ent
power allocations 1238a for the flows 1216 on the AT 1206. 100971 Figure 15
i |1 ustrates 3pfolheerashmessage hA2 ey pelude aicheent powenallosatiasggnt B78ferer  to
determ ne t i f &?]]%n I : 16 on
the AT 150%&##tﬁﬁg%}hlgﬁtg{g{srlgll%gﬁg{réb%giﬁn{zﬁgﬁ?orggi% o%scl‘ggfgﬁ?‘%has g%léat ed

wi th a "qui cld74 that is received, the AT 1306 sets the current power allocation 1338a for the

corresponding flow 1316 equal to the current power allocation grant 1374.

[0095) In some embbdiments, obtaining the current power allocation 1338a is a two-
step process. The first step involves determining whether a current power allocation
grant 1374 for a flow 1316 has been received from the AN 1304. If not, then the AT
1306 antonomously determines the current power allocation 1338a for the flow 1216.
In other words, the AT 1306 determines the current power allocation 1338a for the flow
1216 without intervention from the scheduler 1340. The following discussion relates to
exemplary methods for the AT 1306 to autonomously determine the current power
allocation 1338a for one or more flows 1316 on the AT 1306.

[0096] Figure 14 illustrates a reverse activity bit (RAB) 1444 being transmitted from
the AN 1404 to the ATs 1406 within a sector 1432. The RAB 1444 is an overload
indication. The RAB 1444 may be one of two values, a first value (e.g., +1) which
indicates that the sector 1432 is presently busy, or a second value (e.g., -1) which
indicates that the sector 1432 is presently idle. As will be explained below, the RAB



estimate of the RAB 1444. This quick estimate wll be referred to herein as
QRAB 1546. An exenplary nethod for determ ning QRAB 1546 will be descri bed
bel ow. [0098] Each flow 1516 is al so associated with an estinmate of the

| onger -t er WO §H&P1HI81 | evel of the sector 1232, referred R tsomiossias FRAB
1548 (which stands for "filtered" RAB ##444). FRAB 1548 is a real nunber
that |ies sonmewhere between the two possible values of the RAB 1444. The

cl oser FRAB 48 cpnes .to.,the val.ue of RAB dIC t the
Coorer 1aso B BatBINRAYE bt Ite B ba SR ot e D 0d B 55 A 1218
Conversel y, ohifie T oy FRAB 1548 cones to the val ue of the RAB 1444 whi ch

I ndicates the sector, 1432 is.idle, the |less heavily | oaded the sector 1432

is. An 898l ar yFigwer§dllustistes informnation %HFP}!\BI@BK?BH% atthe;,AT 3@ inigsday bel ow.
[ 0099] Eachd y é‘f'm]x%ﬁ bﬁ-r&lté@w@r%ﬁl%%ﬂ%hqg%’! fol o ot dRYR" wﬁsafgib'aﬁgﬁéjﬂft I on
1550 and a downwar

ranpi ng function 1552. The upward ranping function 1550
and the doMﬂﬁarﬂl ﬂmwﬂlua@atédmmbomenﬁwc}aﬂswclﬁﬁed aamciateal pithta Gulick® f | ow

1516 are fungti ns of nt wer allo |on faor t ow 1516.
The upward Faifs ? r%%‘?glnﬁg 3@@% el W&ﬁ’ ‘g% %Tgais dto

det erm ne amsquﬁmm@ytﬂ&moatw@f&mmwml1I5a6aﬁma@das2§&'wewwthe flow
1516. Conversely, the downward ranping function 1552 associated with a flow

1516 i 008kd ¢ o Hesholew Al s esedatech with an esiipettof ghndongerdpmp losdingn 1238

for the flo exréﬁ?g Eﬁ’dg% nAct i on
1550 and th\(!:lé dpwnvvar &Oﬁgzn uﬁﬁﬁ%’?\mfg%ﬁéhg%%%&? te val ﬂgﬁ%e?éaFRAB

1548 and t hRABJIMéhtFR)AEdM&isI agedtmumbertR8dims Bamewlteee lbdtween]ﬂi&ﬁvo HoB£ible0] The

upwar d ranpi [ unctl 5 are
defined for? @gﬁ"nuf? \ﬁ%]@g‘?na@ﬁéﬁ ﬁ@&ﬁm@éﬂ&%‘? ?fg ff%r%the AN
1404 cont r e/hidhrigditdies thhtaié secHF 14508 busy) ﬂneliﬁmlhéavﬁ@rmidad tliemaetbt n323ad the
downward ranping function_have the flow s current power allocation 1238a as

their ar gunﬁ?ﬂvm%éh%ﬂwm%ﬂ%gom?ﬁﬁ%hed@@%@ §64'rt"fn} hiadiggtesy ef err ed
to herein aﬁher to:afﬁzwﬁue,% Jy%%{ll&e fsegGl 14‘3 d)Y\é{ﬂé{larg ymes be

referred to eln as er to t eratloo unctlon

of current ;ﬁmubtermin[ngﬂiABriSMﬂhbedmcrﬂ;edibdawd functlon It can be
dem)nst ed that, ,subj to.data a cess t erm naI 2005/ 018181
b LoAbBH 0251 1 Btk TS dnpi e oy i BT ROERTL 5I270 8 o
current powgbwadkhrdCalr Fae8an f1852. eqmd uf Lfﬁﬁbn’bﬁatssal andf {h@w demand
function val ues are equal when taken at t e|r ro s allocatign. Using this

fact, by cadeWavardgampiedpnating 1pbbarseristethwitharrarticols fow 1316 o urtiens t o
achi eve the ,5alRuH6RGoRer FRRRE01 38 il AGY 956, 2T dRAd FAIFRNY Sndifn

1550 associated with a flow 1516 is used to determine an increase in the current power

allocation 1238a for the flow 1516. Conversely, the downward ramping function 1552
associated with a flow 1516 is used to determine a decrease in the current power
allocation 1238a for the flow 1516. In some embodiments, both the upward ramping
function 1550 and the downward ramping function 1552 depend on the value of FRAB
1548 and the current power allocation 1238a for the flow 1516.

[00100] The upward ramping function 1550 and the downward ramping function 1552
are defined for each flow 1516 in the network, and are downloadable from the AN 1404
controlling the flow’s AT 1506, The upward ramping function and the downward
ramping function have the flow’s current power allocation 1238a as their argument.
The upward ramping function 1550 will sometimes be referred to herein as gu, and the
downward ramping function 1552 will sometimes be referred to herein as gd. We refer
to the ratio of gu/gd (also a function of current power allocation 1238a) as a demand

function. I can be demonstrated that, subject to data and access terminal power



resource allocation as any achievable by a centralized scheduler. But the
demand function nethod achi eves this general scheduling capability with

m ninmal control signaling and in a purely decentralized nmanner. [00101]
Figure 16 we2e0smhgi8k di agramillustrating exenplary funBET/ERMESHPoNents in
an AT 1606 that may be used to determ ng QR AB 1646 and FRAB 1648. As
shown, the AT 1606 may include an RAB denodul ati on conponent 1654, a mapper

1656, first and...secon ingl.e-pole IR fiJters 1658, 1660, .an limting
dovi e 1662 SRS, Of RN B comvRariin § FBIFLE POIFE: ABOHIGH: B t he AT
1606 acr oss each SSANTHNG Sikhitk all TRA ®mahl Gthctidh falitABrél efiatwhat dakéh £eRERONENt
1654 denodul ates _the received signal using standard techniques that are

known to t hd¥ev'srilocation.i Hsipg dhig fact, by rawsfibaesian abtha flow dmnang it 1654
outputs a | ol [ Lad | %@31 . 5. E@&E&E e LLR
1666 as inp tsgélﬂgqu%gg?%éﬁéﬁ%]ég téﬁ%&e/% ggﬁogg?mn&tgh%qposm g)val ues
of the RAB Iésbidrcgealipeationlasamay achigvablaibyha icentralized tschredtler. ofBut tthee demambs i t t ed
RAB for that, slot. 0103]. The, out put .of .t ma r..1656 is, prqvid to the
st si ot duBtPh BRES atkigyes 1% gieky ohediGod T PR Rih RigBhAl ook | e
constant Ts.sighARng®atdAt b pAfely fReditalitéd thhdRef.i [ ter 1658 is provided to a
limting device 1662. TFtl,e | imting device 1662 converts the output of the

first |080] | ter Figmsle is afplecksdiagrm ilusirating exeippians Sinctienal eafprongithin o t he
two possi bl R4 4%n '(ﬁeéaﬁ 51# At ﬁ%4 S
either a -1 ‘glr‘\{gé&@%ﬁtgﬁégﬁ?@égl | mtlﬁg ev?gie@!f@ conl\?g%ﬁégts e dt}l\tf%ut of
the first BRAT ilb@temayl tisBide en RiABhdamodalatidn componedit. 1654, meppeu 656 fitshend i niti ng
device 1662 is B. 1646_ The tJ stgnt. .16 i.S.cC n so that QRAB 1646
represents éﬁ"@ﬁ&&r@%@%ﬂ% ftﬁ’ ](Légﬁ’raélﬁta PR dgice Z RAB 1644

transm fobad) f r omThBeR AN 1dad4isi tfansrifite XFUHP thd W 36O td Pie TE 1606NEeré@Nst ant

Tg is four time slots. [00104] The output of the mapper 1656 is also

provi ded to @meéstion chgmel fte ThelRAR demerdulatigaermmepeitgl 644 demadulgast ant
Ti. The outpyf re%éiv{a]&‘ﬁg%gglgiﬂgﬁglﬁ%géca@ﬁ%és%a akéhfo%eto]zﬁés%-smwﬁ b 4R,

constant Tj 1S nuc constant r,. An exenplary val ue for
the tinme corBteaRABTdemceluRfdn comporehbl &34 MpRHaTHH 1iReIBoRPCTIAUIFIRMIWB5119 22

[ 00105] The Qut put of seco I ilter 1660 is no rovi.ded tq a
liniting dovitE .aplﬁsﬂéégﬁ%ﬁ ﬁ'%‘r’nﬁaé @ééaﬂ%aa SAps @%ﬂéﬁlg‘%é P ¥y
nunber that geh@senIRFOMHBIeEvaldes bMRRRAB I 64450 g/l UmdOfl), ticHRAEn E6ifidatyef ch

I ndi cates that the sector 1432 is busy and a second value of the RAB 1644

whi ch i ndi cahetansmited RaBerthyslot432 is idle.
[00103] The output of the mapper 1656 is provided to the first single-pole IIR filter

1658. The first IR filter 1658 has a time constant t;,. The output of the first IR filter
1658 is provided to a limiting device 1662. The limiting device 1662 converts the
output of the first IIR filter 1658 to one of two possible values, corresponding to the two
possible values of the RAB 1644, For example, if the RAB 1644 was eithera—1 or a
+1, then the limiting device 1662 converts the output of the first IIR filter 1658 to either
a—1 ora+1. The output of the limiting device 1662 is QRAB 1646. The time constant

1; is chosen so that QRAB 1646 represents an estimate of what the current value of the
RAB 1644 transmitted from the AN 1604 is. An exemplary value for the time constant
1, is four time slots.

f00104j The output of the mapper 1656 is also provided to a second single-pole IIR filter
1660 having a time constant 7. The output of the second IR filter 1660 is FRAB 1648.
The time constant 7; is much longer than the time constant 7;. An exemplary value for
the time constant 7; is 384 time slots.



[00106] Figure 17 illustrates an exenplary nmethod 1700 for determ ning the
current power allocation 1238a for a flow 1216 on the AT 1206. Step 1702 of
the nethod 1700 involves determ ning the value of QRAB 1546 that is

associ at edWEi 2005/018181f | ow 1216. In step 1704, it is det BERWUAWE/WREPher QRAB
1546 is equal to a busy value (i.e., a yalue which indicates that the
sector 1432 is presently busy). If QRAB 1546 is equal to a busy value, then

in step,.17 t he urr wer alJ 0 38a_.i s dec .
currentmé’d’ r aII (5’%‘: E g3ecqng, ﬂﬁaﬁﬁ{efqgé\tfﬁ'i% pIgvL &1‘#&? Einéhqge‘fe?"f?han t he
current powonsajubmg@tab @esch“B&Babcfv@rFRhB fd48\is 23448 rdmbet Rt les somewkRfe

magni t ude of the decrease cal cul ated usi ng the downward rarrpl ng

function 153#MWesna fret \@Bﬁqfé%ew 16/ which indicates thfthQ_W}orllf’f RAps 46
equal to an ds@b&d%idé%ftﬁe 'IQME%ﬁmteEEﬁ E&%l@?%&la al I ocat i 0”

1238a i s increased, e current power a ocation 1 for the flow
1216 di#p106h t he F@gurep éﬁtlllmum|meten@llarysnegh@alm0 folnaiwtdnlnmmgjtheeafm-repbvver

The. magni ¢ ud a1 ik, Pga 84 A Pyl b amazedSe 125 lencntliod T g
function 1538vdlfatdetemib@fyl the dalh®sf QRABI1I58vtHbL hGssdeRAQHGHLN the Blowhads. diy anpi ng
function 1550 and the downward ranpi g function 1552 are functions of the

current powesitePal104chis étermimpdavhethey poteistaqunli i adey ¥plap(ig.0r valesach f1 ow
1516 (downl qi{ {8

achi e\(/ed pe%ﬁ?@ka/&w&%le ttg%tﬂgér\l%%gﬁhs% ?ﬂé Sé}ﬁ%m%)'gg? e ?/gﬁies %ﬁ"wﬁe ranpi ng
function mebnsy salye,herhinFfepBl 70648 cureatpowprtaiadativh d 28Bania iticarsased, iregiths ng may
vary with | oadin L ch.al far re,rapi.d canyergence to the fixed

ol it "under eg et alocaiah AR g e G5 TRl Hinera ISR AED e i aner

al I ocation 1xRB&giohd288iciof edldbw 1116 aﬂﬁﬁeht-lldquméghﬂudd oL@ RafPa e
expressed as: AT2P| nfl ow = +| xT2PUp;

(i Ox| 0g10( TRloutafed\psing thedorprvyasi tiopi1pé% thetis dgfined for the AmxA216.(6) WO
2005/ 01 PCTI gﬂ@ﬁgq % 0: I & HoReRL Ll ocation
1238a i @ ﬁﬁl:r easgg e %g%%sl tqu"%]3t E?‘ 131?160% %2?? eéég??aybquxﬁﬁggsi%gaa ¢
AT2PI nf | owi , allocatiohXdZ3R0siifct@std) ge., the current power allocation 1238a for the flow 1216
(T2PI nfl owl" P| | ot St r otStre , FRAB 7 1 T2PUpl
i s the upwar EH‘&’F ‘gt%“'fjsgogr?%‘?r ‘f”ogﬁe ci e} Fﬂg '%’H ?Mﬁa
ranmpi ng funcihé nswh§5@ dﬁﬁﬁg fh @wist recdnt tigle %ﬁt&aautihe,maguitad@om&ﬁlufeeseqﬁa,t he
serving sector pl|0t power versus the pi]ot power of the other sectors. In
sone enbodi rigrfelsulated using the upward ramping function 1550 that is defined for the flow 1216.
[00108] The upward ramping function 1550 and the downward ramping function 1552

are functions of the current power allocation 1238a, and are potentially different for

each flow 1516 (downloadable by the AN 1404). This is how QoS differentiation is

achieved per-flow with antonomous allocation. Also, the value of the ramping function

may vary with FRAB 1548, meaning that the dynamics of ramping may vary with

loading, which allows for more rapid convergence to the fixed point under less loaded

conditions.

[00109] Where the current power allocation 1238a is increased, the magnitude of the

increase may be expressed as:

AT2PInflow,, =
+1x T2PUp, (10 x log,, (T2PInflow, ., }+ PilotStrength, (PilotStrength_, | FRAB,)  (6)



is the ratio of serving sector FL pilot power to the pilot power of the
other sectors. PilotStrengthi is a function mapping pilot strength to an
offset in the T2P argunment of the ranping function, and is downl oadabl e
fromthe AWO2005/41R188 way, priority of the flows at an RUT/V&EUG402AHI%ust ed
based on the AT's location in the netwopk, as neasured by the
PilotStrength,,,, variable. 1001121 The current power allocation 1238a maybe
expressed as: T2PInflow,,, = (1- xT2PInflow ,, , + (T2PFilterTC, )
xT2PCut PPB - _, iﬂﬁmﬂaﬁ PTRDL payer %bzﬁm Pasaes fesepsed, themagnitide oSdhs f rom
the foregoi nfhcRAHIy UL exphRA af:ne saturation level 1135 is reached and the
ranping is set to zéro, the current power allocation 1238a decays
exponentially. This allows for persistence in the value of the current power
al I ocati on %égéﬁ for bursty traffic sources, for which the persistence tine
shoul d be |0 "fig%s =t he fypical packet interarrival time. 100114] In some
enbodi nent s, —x TERBx, MlegIJ(S’QGInMns{;ikﬁlbﬁeﬁgthf (PaerBtrengen, o) FRABhe(7) act i ve
set of the AT 1206. If QRAB is busy for any of the sectors in the AT's
active set, then the current power allocation 1238a is decreased. |If QRAB
is idle for all of the sectors in the AT's active set, then the current

ower all tion a.is incregsed..In_ alter iwve .enbodi S,. ot her
Bar anet @PP Bps T]n%?ﬁbés 35'1 PRgrd regpingriiagdon lgﬂi: fore 0% £ ¥ ¥if%ngth is
taken into C&%ﬁiﬂ@ﬁfﬁhﬁpﬁi&-ﬁ:ﬁéﬂ%ﬁ 1952ﬂ&ﬂﬁﬁriﬁpﬂbzﬁ'ﬁ{eﬁgtﬁ,,,@@@ﬁxﬂiﬁre&ﬁhéﬁwr ving

sector pilot power versus the pilot power of the other sectors, In some WD
2005/ 018181 sectpr piks poweOvssus dhe pilot pawerdi femether seetorss I geme gmpedigents.dt vi ng
sector FL pi; . i lqt . olS..) Bps is
et to a busy e PRE SRl Feollrs pRANSEP o WiTHiIR wBftEr P e UiirlsolBIETES |
nore of the PitdiSteanigrigiscofmittioromsppifg] pilct atrénpth o arsoffdeeirf the ERPhruinmdnt 61 vi ng
sector for the access termnal.; ,(2). t ck, bit from sect.or, sl

ot - of - | ock ihaiRg Sretrbrgirs coiiadaBlediogr e AR JrobBHE RERY Hiffesnol o
val ue; (3) tiigvddreh ATkmBY be AdjRRd Be8&L @1 the AITSs loBatlonGi (R Hetviirk Ofs Stdage N, . . S

of sector a is greater than a threshold value. O herw se, (j?ABps is set to
an idl e val ue the Riles§rengthms vedablher e QRABps is determined, the current power

ahen QR 7o b R ey pORE PRSP RSP, AT 1506 sonding &

request nessage 1866 to the

1

T2PInflow,, = (1 - [ D xT2PInflow,, , +

T2PFilterTC
! ®
————— (X T2P0u + AT2 Pinflow
(T 2PF ilterTC) L nflow,,
[00113] As can be seen from the foregoing equations, when the saturation level 1135 is

reached and the ramping is set to zero, the current power allocation 1238a decays
exponentially. This allows for persistence in the value of the current power allocation
1238a for bursty traffic sources, for which the persistence time should be longer than
the typical packet interarrival time.

[00114) In some embodiments, a QRAB value 1546 is estimated for each sector in the
active set of the AT 1206. If QRAB is busy for any of the sectors in the AT’s active set,
then the current power allocation 1238a is decreased. If QRAB is idle for all of the
sectors in the AT’s active set, then the current power allocation 1238a is increased. In
alternative embodiments, another parameter QRABps may be defined. For QRABps,
the measured pilot strength is taken into consideration. (The pilot strength is a measure

of the serving sector pilot power versus the pilot power of the other sectors. In some



schedul er 1840 on the AN 1804. Figure 18 also illustrates the schedul er 1840
sending a grant nessage 1842 to the AT 1806. In sone enbodi nents, the
schedul er 1840 may send grant messages 1842 to the AT 1806 on its own
initiati vewoAsbismusiati vely, the scheduler 1840 may sendP@FBR004REdXges 1842
to the AT 1806 in response to a requestpgnessage 1866 that is sent by the AT
1806. A request nessage 1866 contains AT power headroom i nformation as well

as per-flow eye | t.h i nf or tlan ure, 19 illustrat

i nf or mat i on ?’Wﬁ‘é‘% gé ﬂ’&lrﬁ?‘é PhEfV e ? ]Fk’rl”i Weﬁtoog’ﬁ 1°PP‘B'Y“ EzheAT 1906
to deter m nehvr@Bctére.) S QRABDsI S Gl 2 BRSSO FAORABOIs WSy AN 2 8Qtbr sAhat Shown,
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1968 indicates the ratio of request message size 1866 sent on the reverse traffic channel

208 to data sent on the reverse traffic channel 208. In some embodiments, when the
request ratio 1968 decreases below a certain threshold value, then the AT 1906 sends a
request message 1866 to the scheduler 1840.

[00117] The AT 1906 may also be associated with a request interval 1970. The request
interval 1970 indicates the period of time since the last request message 1866 was sent
to the scheduler 1840. In some embodiments, when the request interval 1970 increases
above a certain threshold value, then the AT 1906 sends a request message 1866 to the
scheduler 1840. Both methods to trigger request messages 1866 may be used together
as well (i.e., a request message 1866 may be sent when either method causes it).

[00118] Figure 20 illustrates an exemplary interaction between a scheduler 2040 running
on the AN 2004 and the ATs 2006 within the sector 2032. As shown in Figure 20, the
scheduler 2040 may determine current power allocation grants 1374 for a subset 2072

of the ATs 2006 within the sector 2032. A separate current power allocation grant 1374



current power allocation grant 1374 indicates how | ong the AT 2006 keeps the
current power allocation 1238a for the corresponding flow 1216 at the |evel
specified by the current power allocation grant 1374. [00119] In accordance
wth the apO208%H8I8L| ustrated in Figure 20, the schedul BETRSYY4P25119n0t
designed to fill all of the capacity iny4he sector 2032. Instead, the
schedul er 2040 determ nes the current power allocations 1038a for the ATs

2006 within the subset 072 en.the. r il ect.or 2_capacity is
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fromthe scheduler 2140. [001221 Figure 22 illustrates another enbodi nent

of a grant rRvestge andgpay even change with each grant message 2042. Also, the decision to
send a grant message 2042 to some subset 2072 of ATs 2006 may be triggered by any

number of external events, including detection that some flows are not meeting certain
QoS requirements.

[00120] Figure 21 illustrates another exemplary interaction between a scheduler 2140
running on the AN 2104 and an AT 2106. In some embodiments, if the AT 2106 is
allowed to determine the current power allocations 2138a for the flows 2116 on the AT
2106, each of the current power allocations 2138a will, over time, converge to a steady-
state value. For example, if one AT 2106 enters an unloaded sector 1232 with a flow
2116 that has data to transmit, the current power allocation 2138a for that flow 2116
will ramp up until that flow 2116 takes up the entire sector 2132 throughput. However,
it may take some time for this to occur.

[00121] An alternative approach is for the scheduler 2140 to determine estimates of the
steady-state values that the flows in each AT 2106 will ultimately reach. The scheduler
2140 may then send a grant message 2142 to all ATs 2106. In the grant message 2142,
the current power allocation grant 2174 for a flow 2116 is set equal to the estimate of



transmtted fromthe schedul er 2240 on the AN 2204 to the AT 2206. As
before, the grant nessage 2242 includes a current power allocation grant
2274 for one or nore of the flows 2216 on the AT 2206. In addition, the
grant nessWg0dyigBlsdes a hol ding period 2276 for sone BETASPNGH2SIHe current
power allocation grants 2274. [001231 Thg grant nmessage 2242 al so incl udes
an accunul ated power allocation grant 2278 for sone or all of the flows

2216 on the AT 2206. Upqn receivin e grant . ssage 2242, e AT 2206
sets the acé@‘?ﬁFé@’?&ati)gg\%? f%ltﬁ%cfk’t“%ig’ %‘g%ﬂ@?ﬁ%%g‘gﬁf‘ ﬂ%&‘ﬂ% % he AT
2206 equal trecelvigy @6 mRésase Pehe AT DOB kS theliudRhtSpowes Slldcafiods€38a
corresponding flows 2216 in the ?rant nmessage 2242. [001241 Figure 23
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2484 r el at esmeeaper2aii? \thé ATE206 sétn thetabatmidied powe 4ll6cations 2238 disri theflows e power
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condi ti on 24%3&? ﬁé&aéﬁ‘s ?i’é\?cL?" 'i‘@\?&‘f e‘Lé"‘f’W lﬁa%t@tg%%ﬁ?gsem@rﬁm exceed
the total auakiRBlitg BRWER2IORMhE Shnim@saAt 22406. Various exenpl ary nethods

for determ ning the "total available power 1034 for the AT 2406 were
di scussi¥8124bove. Figure 23 illustrates a power profile 2380 that may be stored at the AT 2306, in

some embodiments. The power profile 2332 may be used to determine the payload size
420 and the power level 422 of a packet that is transmitted by the AT 2{306 to the AN
204,

[00125) The power profile 2380 includes a plurality of payload sizes 2320. The payload
sizes 2320 included in the power profile 2380 are the possible payload sizes 2320 for
the packets 524 that are transmitted by the AT 2306.

[00126) Each payload size 2320 in the power profile 2380 is associated with a power
level 2322 for each possible transmission mode. In the illustrated embodiment, each
payload size 2320 is associated with a high capacity power level 23222 and a low
latency power level 2322b. The high capacity power level 2322a is the power level for
a high capacity packet 524a with the corresponding payload size 2320. The low latency
power level 2322b is the power level for a low latency packet 524b with the
corresponding payload size 2320.



[ 00129] The transm ssion conditions 2482 al so include a maxi mum power
condition 2486. The maxi num power condition 2486 is that the power |evel
422 of the packet 524 does not exceed a nmaxi num power |evel that has been
speci fi ed Wor2009ma88T 2406. [ 00130] The transm ssi on con8CTUSHE4/@24B2 al so
include a data condition 2488. The datajpycondition 2488 relates generally to
ensuring that the payload size 420 of t%e packet 524 is not too large in

view of the total__avail abl e power 1034 of the AT 2406. as as the anpunt
of dat al®PH3l t he Figpro 24t hﬂ@@émpmowamwm@ F‘?ﬂdlt{quér?gﬁié@i t Ry Bor e
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2320 in the power profile 2380 that corresponds to a | ower power |evel 2322
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2322 for payload size and “transm ssion Fis the flow set 418.
[00133] The amlahhmmxﬂ.@% fou thii AT 24062 Assionsigxenplary prefwde foralstermining the

max( TXT2PPr eIy ansit.i.onps PPos xT2Pmax (10) WO
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level 4@8129{ a parh¢ckansidssion qoadifibhs 2482 Slso tiichndi ilmlrﬁﬁmrpoaref iconditioal ue to

a second val ue at_some point during. the transnm ssion cket 524 In
such enbod rAA¥s  The peaxirgi power, epndst B s a&“?ﬁ&‘:‘ﬁ?“é’& %ﬁfe
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TxT2PPreTransitionp5 zr 1s the pre-transition valué for payload size PS and
t ransmi §9139h nodé[‘h'EManﬂiniFﬂPPmdluméﬁ& dspincinde o dataeGOpd%‘mn 24881sThd data val ue
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control Tx T21Rnﬁ]>e,23§© thah atrresfiend2 06 a ilcrweppowergemiéﬁﬂ fos tl(edraglsmaslon nededfie of
sectors) T8Ythe packet 524 and that is capable of carrying the lesser of (1) the amount of data that is
presently available for transmission, and (2) the amount of data that the total available
power 1034 for the AT 2406 corresponds to.
[00131] The following provides a mathematical description of the transmission

conditions 2482, The allocated power condition 2484 may be expressed as:

IxT2PNominalpg 1, < Zfe - (PotentialT 2P0u§ﬂow,-'m) )]

[00132] IxT2PNominalps s is the power level 2322 for payload size PS and
transmission mode TM. F is the flow set 418.

{00133) The maximum power condition 2486 may be expressed as:

ax(IbcTZPPreT ransition pg g, , IxI'2PPostTransition pg 7, ) < IxT2Pmax (10)



restrict their maxi mumtransmt power, to avoid creating unwanted
interference in other sectors. 1001351 In sone enbodi nents, the data
condition 2488 is that there is not a payload size 2320 in the power
profile 23@§200kaisigor responds to a | ower power |evel 23’22"?%904{0%19
transm ssi on node of the packet 524 andgt hat is capable of carrying a
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transm ssion conditions 2482 are satisfied if the packet 524 is transmtted

WI th the seremtoddxpaBmoagoe diay 4T 200innear gaemetrics (6. &s%&emdﬁgc’bwi@m) meyel 2322,
n ste t t 482 are
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2504 and proceeds as descrlbed above.
transmission mode of the packet 524 and that is capable of carrying a payload of size

given by:
s min(d, ,, T2PConversionFactory, x PotentialT2POutflow, ,, ) (11)
[00136] In equation 11, d;, is the amount of data from flow i that is included in the sub-
packet that is transmitted during sub-frame n. The expression

T2PConversionFactory, x PotentialT2POutflow, 5, is the transmittable data for flow 7,

i.e., the amount of data that the total available power 1034 for the AT 2406 corresponds
to. T2PConversionFactorpy is a conversion factor for converting the total available
power 1238 for flow i into a data level.

[00137] Figure 25 iliustrates an exemplary method 2500 that the AT 206 may perform in
order to determine the payload size 420 and the power level 422 for a packet 524, Step
2502 involves selecting a payload size 2320 from the power profile 2380. Step 2504
involves identifying the power level 2322 associated with the selected payload size
2320 for the transmission mode of the packet 524. For example, if the packet 524 is



[ 00140] The design phil osophy behind nmultiflow allocation is that the total
power available is equal to the sum of the power available for each flowin
the access termnal. This nmethod works well up to the point that the access
term nal iweebdsmgmss out of transmt power, either dueP€DLUBRAPHRAKIR |imts
or due to TxT2Pmax limts. Wien transmp$ power is limted, further
arbitration of flow power aI | ocation in the access termnal is necessary.
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aut ononous in cases. nmean reso | ocation, eilther ?he ul ed or
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schedul ed anag} aut ononmous al | ocation, as the packet allocation process
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over time. s 1s a kind one-tfne use' resource Injection.
transmit power, either duc to hardware limits or due to TxT2Pmax limits. When

transmit power is limited, further arbitration of flow power allocation in the access
terminal is necessary. As discussed above, under no power limits the gu/gd demand
function determines each flow's current power allocation through normal function of the
RAB and flow ramping. Now when AT power is limited, one method to set flow
allocation is to consider the AT power limit as sfrictly analogous to the sector power
limit. Generally the sector has a max receive power criterion that is used to set the
RAB, which then leads to each flow's power allocation. The idea is that when the AT is
power limited, each flow in that AT is set to the power allocation that it would receive if
the AT's power limit were actually the corresponding limit of the sector's received
power. This flow power allocation may be determined directly from the gu/gd demand
functions, either by running a virtual RAB inside the AT, or by other equivalent
algorithms. In this way, intra-AT flow priority is maintained and is consistent with
inter-AT flow priority. Further, no information beyond the existing gu and gd finctions

is necessary.



[ 001451 The schedul er may nake an estinmate of the "fixed-point', or the
proper resource allocation for each flow, and then downl oad these values to
each flow This reduces the time for the network to get close to its proper
al | ocati orwQaoospesiBse' al l ocation), and then the aut onREHIUSOMIBEIP api dl y
achieves the ultimate allocation (the %d ne' allocation). [001461 The
schedul er may send grants to a subset of the flows, and allow the others to
run autononous allocation. In this way, resource guarant ees may be nmade to
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to autononously.,set its o r.allocation. In this way, QS guarantees
may be made cﬂ?@[?]loﬁ}’?‘i’:l(ﬁﬁtfa\é\@g%gllb\? églgﬁ‘aor@verhead. Note that in order to
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allocation different fromthe fixed-point solution_of the autononpus
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aut ononous dyekavas thersama lity both hasey, andl npeahs kisburcofay batipddted af aftematrinohias N each
sector. WD 2005/,018181 PCTI US2004/ 025119 31 [00149] The very rapid timng
inplied in t @IE&QAB design (updated every slot and filtered with a short

time collmmpt at (RAEH ol |tV hererat miesbdgd Miows Précle Rhtr6PPE resdr®V S
a

power | ocation, and maxi m zes overall sector capacity while nmaintaining

stability arfdfoestion timirg withoumupl pegaling overeesdt rol of the peak power is

al | oned fungf.i N0 | adi ng
(Frag)  ORRUE ' ShERLRel olfrdICACLROWa, il ApAR BRY, bR 3BERR DERC N
ef fect on owesoatce te acflaw whihadti affpctinglits tebn bilécatior] 6G&Jinhe. PEhisfis @idmbof r ol  of
the max duration of transm ssi%n at the peak power rate is allowed, through

the use of BOPSHBEFSE ISARSE BECUORn conjunction with the peak rate control,
this aljogyys) for qtaefséuéhulexfmafﬁiaﬁé ai® batitlatd & Dh@ TkeRPBint’, BRMHe PEopst febAilite Centr al

coordi nati on of autononous flow allocation, and allows for tuning

r equi r ement sallpeptios feriagh Bow gand dhenrdapmipad e aluesp eerbaflavonThisragueeste sour ces
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the autonomous mode rapidly achieves the ultimate allocation (the “fine’ allocation).
[00146] The scheduler may send grants to a subset of the flows, and allow the others to
run autonomous allocation. In this way, resource guarantees may be made to certain
key flows, and then the remaining flows then autonomously ‘fill-in’ the remaining
capacity as appropriate.
[00147] The scheduler may implement a ‘shepherding’ function where transmission of a
grant message only occurs when a flow is not meeting QoS requirements. Otherwise,
the flow is allowed to autonomously set its own power allocation. In this way, QoS
guarantees may be made with minimal signaling and overhead. Note that in order to
achieve a QoS target for a flow, the shepherding scheduler may grant a power allocation
different from the fixed-point solution of the autonomous allocations.
[00148] The AN may specify per-flow design of the ramping fumctions, up and down.
By appropriate choice of these ramping functions, we can precisely specify any per-
flow mean resource allocation with purely autonomous operation only, using only 1-bit

of contro] information in each sector.



bursty source arrivals while maintaining control of the nean power. The
T2PInflow filter tinme constant controls the persistence tine over which
sporadi ¢ packet arrivals are allowed, and beyond whi ch T2PI nfl ow decays to
a mni nal wol2eesamsBn. [ 00153] The dependence of T2PI nf | BGT/UaMWHI#§118n FRAB
allows for higher ranping dynamcs in ggess | oaded sectors, w thout
affecting the final nean power allocation. In this way aggressive ranping

may be i npl enent when a, sector.is. l.ess | ., While od stagbility is
mai nt ai 8@t hi ghe VR W%w@@eaai%&igﬁ?@idﬁa%@d@%_ | VEReSY adn0154]
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aut ononous o[}er’at ion, based on flow priority, data requirenents, and
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Bucket Level : up-ranpi ng stops, and the T2PLnfl ow val ue w ||
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up/ down ranﬁiuﬂﬁ'“f’ﬁr‘i‘ﬂgi%s‘?f ilﬁ?'ﬁt_‘g ﬁ%@)al ;@Sﬁg‘g‘é'?g#re“?%n%(? tt‘IB‘lr’]’DFfso power
al | ocati on hpsdrafic GBTRCTROMb A Rctor loadibRAR Q4bikipABPS and t he

dependency of Tanping on PilotStrength. In this way flows in poor channel

condi t i BAlhay g&er-floweentre] af sheymiaw Wuratior) of fragpmissicay dtche peak ROYET Faipisovi ng

t he overall [ S . g ~atd | endent
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all ows control of .the_fajrness/ enerf\I . wel f(?rg trafdeoft. 001561 far as
possi bl e, ‘bdPAMAiER SAPUARGmON: fqWdtlosaing, ng jRewE ifoh oge BARFeRIEWG s as
| ocat i on-i ndgpgfcientceagpaRossi bl e. This neans that it doesn't natter what
other flows "are at the sane AT or other AT's, a flow s allocation only

dependsl08152t he t giligcatipacte dursty sten ds elegantly bandledchy the hweket meghanisgpepdael |
o | ; ; . ! 4
| Ssues. aboutbertigith o PRGBS tor MeopiEHE BF eI sttty 1

approach, t Rewrdtysalrcqaviwals avidiel miihiningg cantroAdf theakein padr.o Tk i T2RIiflowt he sum

of the power_available to each flowin the AT, suhject to the AT transmt
pover |imit diifesHmecensta coRippls g @ersistenee tge B‘éeéd‘i’t“g{ %f'e{aémaﬁléetaﬁtvaém ocation

fromeach flmwedGhd 66fbnt vidch PR RIw 8dchPod aindRimaMa1&RaEy Pr eCi se accounting
of the flow s resource usage in ternms of  bucket withdrawal. In this way,

i nt er - f [08183f ai r ndde depengigascank T2RInflow ramping smaFRABodlewWsofer higher ramping
dynamics in less loaded sectors, without affecting the final mean power allocation. In
this way aggressive ramping may be implemented when a sector is less loaded, while
good stability is maintained at high load levels by reducing ramping aggressiveness.

[00154] T2PInflow is self-tuning to the proper allocation for a given flow via
autonomous operation, based on flow priority, data requirements, and available power.
When a flow is over-allocated, the BucketLevel reaches the BucketlevelSat value, the
up-ramping stops, and the T2PInflow value will decay down to the level at which
BucketLevel is less than BucketLevelSat. This is then the appropriate allocation for
T2PInflow.

[00155) Besides the per-flow QoS differentiation available in autonomous allocation
based on up/down ramping function design, it is also possible to control flow power
allocation based on channel conditions, via QRAB or QRABps and the dependency of
ramping on PilotStrength. In this way flows in poor channel conditions may get lower
allocation, reducing interference and improving the overall capacity of the system, or

may get full allocation independent of channel condition, which maintains uniform



rule. [001591 When the AT is power limted and can't accommpdate the
aggregate power available to all its flows, power is used fromeach flow
appropriate to the | esser power available within the AT. That is, the flows
wi t hin t hewAToGRISK8AI N t he proper priority relative toPECHERIWNEEN? as

t hough they were sharing a sector with gast those AT's and that max power

| evel (the AT power Iimt is analogous to the power limt of the sector as a

whol e). The _power remaining i.n the sector_not used by the power-limted
AT 1) hon PRI abEIE BFIsE A6 SR Parmr BT ot Sabibho e EafRlEsiersl 6o,
H gh capaci tyelfateQpi@esgy be nerged into low | atency transm ssions when the
sum of high capacity potential data usage in one AT is high enough that not
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t he hi ghest 't hroughput when their power allocation is_ high enoulg;,éﬁas t he
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| at ency tre}gl%rri ssion node. To say it another way, the peak rate for high
capacity transmssion is nmuch Iower than that of |low | atency transm ssion,
so a hi pb1ssppaci tWhewthe AT asvpbwer Hinktedvankd tan’ti aecomedatet tha cgglepata poweSi on

when it is appropriate that it achi eves the i ghest throughput. [001621
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power, perhaps dependent on its [ocation in the network (e.g. when at the
boundary of mlative to each other, as though they were sharing a sector with just those AT’s and that

max power level (the AT power limit is analogous to the power limit of the sector as a
whole). The power remaining in the sector not used up by the power-limited AT is then
available for the other flows in the sector as usual.

[00160] High capacity flows may be merged into low latency transmissions when the
sum of high capacity potential data usage in one AT is high enough that not merging
would lead to a large power differential across packets. This maintains smoothness in

" transmitted power appropriate to a self-interfering system. High capacity flows may be
merged into low latency transmissions when a specific high capacity flow has delay
requirements such that it can’t wait for all low latency flows in the same AT to transmit,
then upon reaching a threshold of potential data usage, the flow may merge its data into
low latency transmissions. Thus delay requirements for high capacity flows may be met
when sharing an AT with persistent low latency flows. High capacity flows may be
merged into low latency transmissions when a sector is lightly loaded, the efficiency
loss in sending high capacity flows as low latency is not important, and hence merging

may always be allowed.



sectors an AT creates added interference and affects stability). The
paraneter TxT2Pmax may be designed to be a function of PilotStrength, and
limts the AT's maximumtransmt power. [001631 Figure 26 is a functional

bl ock di agwarmadstohsisi r ati ng an enbodi nent of an AT 2606PCTTHEZNI2FED6

i ncl udes a processor 2602 which control g; operation of the AT 2606. The
processor 2602 may also be referred to as a CPU. Menory 2604, V\/ni ch may

i ncl ude bot h read-onl and_ random access nenory rovi des
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2616 used t eteflﬁr? @Pd gquantify the |evel of signals received by the
transcei ver ﬁﬁ%f? R&P8-gnal detector 2616 detects such WO 2005/ 018181
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(PN) chip ﬁower spectral density, ~and other signals, as is known in the
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det ect or 26156ctor'§hm VAT elrestes edxtcdumterﬁrdnom and eafifects Etabﬂi&p)abl’léeoparmp@matl ng in
any one of r of tes. e 6Q6 al.so_in des stem
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shoul d transfer to when it determ nes the current service_ provider system
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si gnal bus, "and a status signha
2606. The processor 2602 may also be referred to as a CPU. Memory 2604, which may

include both read-only memory (ROM) and random access memory (RAM), provides
instructions and data to the processor 2602. A portion of the memory 2604 may also
include non-volatile random access memory (NVRAM). |

[00164] The AT 2606, which may be embodied in a wireless communication device such
as a cellular telephone, may also include a housing 2607 that contains a transmitter 2608
and a receiver 2610 to allow transmission and reception of data, such as audio
communications, between the AT 2606 and a remote location, such as an AN 204. The
transmitter 2608 and receiver 2610 may be combined into a transceiver 2612. An
antenna 2614 is attached to the housing 2607 and electrically coupled to the transceiver
2612. Additional antennas (not shown) may also be used. The operation of the
transmitter 2608, receiver 2610 and antenna 2614 is well known in the art and need not
be described herein.

[00165] The AT 2606 also includes a signal detector 2616 used to detect and quantify the
level of signals received by the transceiver 2612. The signal detector 2616 detscts such



addition to a data bus. However, for the sake of clarity, the various busses
are illustrated in Figure 26 as the bus system 2630. The AT 2606 may al so
include a digital signal processor (DSP) 2609 for use in processing
signals. OV@ 2005/01B8d in the art will appreciate that tRETAB2RE0E119
illustrated in FIG 6 is a functional bipck diagramrather than a listing
of specific conponents. [001691 Those of skill in the art would understand

that information and _signals may be represenkgﬁb si ng any of vari ety of
di fferent tSERMBPDITALSnciAY PIRLHITEY RS Pscpdomoise (B Fhups, Baver spstel fefethone,
commands, | BHOLIKBY diHls, & i R/A6wn infthd &t Synbol s, and chips that may be
referenced throughout fhe above description may be represented by vol tages,
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computer  s&fFYiRIs&apable fopprating nsMY ops Ohf YD BESRES |y i1 | ustrate this

i nter chag@epbi | 1 e o{T 2BOE AWBriRCIANG 5 SfstaR dBterniRhtoP 2828 hbddStor &Intde the
conponents,” bl ocks, nodules, circuits,” and steps have been descri bed above
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i npl enent  t heovids eydtdeth ihadeqidtanal ity in varying ways for each particul ar
application, WO 2005/018181 PCT/ US Oél 0 19 35 but Stﬁé:rg) [ rrgl enent ati on
deci si d¥168houl d The vanens; sompppents edhe AT-2008; are copnd IQRetheTdY 4 BYs SYPIFR! scope
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modul es, and circuits ‘described in connection with the enbodinents
di scl osed heddition rtaya detaitms| ebeweess, for thersake wé larity,t the avagione basseparepose

processor, L 9] Lal =S | RLac [ ) i L.on j £l
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progr ammabl eignaproceisoti (DSP) d6GCfog tuge haprecedsing signals.s Ope skidigd ¢n theti astowitlt e
hardware conponents, or anX combi nat.i on_t her eof de,siggﬁd tqQ performthe
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M Cr Opr 0CeS SRk » fihg bPsgebificRbhpéddalsi V€, the processor may be any

conventi onal processSor, controPaI;er, m crocontrol ler, or state machine. A
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example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by
voltages, currents, clectromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[00170] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in conmection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
fumctionality is implemented as hardware or sofiware 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,



m Croprocessors, one or nbre m croprocessors in conjunction with a DSP core,
or any other such configuration. [00172] The steps of a nethod or algorithm
described in connection with the enbodi nents disclosed herein may be

enbodi ed dWO20e¥01818h hardware, in a software nodul e exBeTUEWIHRSHY
processor, or in a conbination of the tw. A software nodule nay reside in
RAM nmenory, flash nenory, ROM nenory, EPROM nenory, EEPROM nenory,
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conmuni cat i AR &n PEREESSYl May 3156, PR HPlemeAted et CoMPImRERE, Of Somputing
transmtter deQiced,r a@sM t édnifinAiohC¥LI SDIY anfli & Mh@BRBLestd, t§] S&f
network; an antenna for receiving signals fromthe access network; a
processor; HBIFHPJOCEIFOE, aRe PIOMPRe IMISTAPIATEHALS| 1B Soniagiion yatha BSEows or ami

I nstructi onsotﬁ%tgﬁ% ohfl ofENOry, the instructions being executable to
i npl enent a et hod conprising: determ ning whether a current power

al | ocat joori72yr ant Ther staps lodwa omethbé oraaipestmt etesdribad imasolxeetionr exidi e from

t he access net k: if. the current power docatio rapt is stil] active,
setting a cuff ! Wclosed herein may be embc?dwd Slrectlynmqlar£ware, in a software

module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled to
the processor such the processor may 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 terminal. In the alternative, the processor and the storage medium
may reside as discrete components in a user terminal.

{00173) The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. 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 embodiments without departing from
the spirit or scope of the invention. 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,

[00174] WHAT IS CLAIMED IS:



allocation for the flow equal to the current power allocation grant; if the
current power allocation grant has not been received, determning the
current power allocation for the flow, determ ning an accunul ated power

all ocation for the flow, using the current power allocation for the flow and
the accunul ated power allocati for the flow to determ ne a total

avai l abl e power for the flow, and using the total avail able power for the
flowto determ ne a power |level for a packet that is transmtted to the
access network. 2. The access {tMMBal of claim 1, wherein the total

avail abl e power for the flowis equal to the |esser of a peak power

al l ocation and a sum of the current power allocation for the flow and at

| east- pardn agcesstierming] tia lisconfigprsddor wirdless somprinfcation with2h @eges8. The access
term Gl Al , jn the peak power allocation for the flowis the
cur ﬁég‘?&é‘g’;\k@?ﬁ%‘%@@@bﬁ{sﬁ{& the flow multiplied by a linmting factor. 4.
The accesstrdmemitten fdr tohsmitdanga dvensh aafficthinnel ol the kdceg dededrky depends on the
current power al gs)cation for the flow 37 5. The access termnal of claim
1, wher ei§% 3jfang, mlvﬁ%ﬂg&&»&ﬁ‘mmmﬁﬂwwﬁ the flowis limted by a
saturati ofprh&®l; 6. The access terminal of claim1, wherein if the current
power allocation grant is received fromthe access network, the nethod
further doemerydeslecteanéd cammunicitisindvitipthe pemcessdr;fand t he current power

al l ocatiaqn.arant, the holdin ri.od ipdicgating h | ong the access

Cer m nal TRedE8isiorREin B el e RtpiephctieiRketiibs RO cqual “to the
current powelimpleneaed methodamprisingtd wher ei n upon expiration of the holding
period, the access _ term nal autononous]y determ nes the current power

al l ocation fréﬁ‘f"éﬂi@c"&r"meﬂ&f ﬁ@Pﬁ%ﬂt@PW%ﬂE’c@iﬂ"r%Fﬂt fyow anthic at | on grant. 7.
The access term nalycQfs Ghaindl Has bebiPfetlibed £ém MRE REckshigfidier conpri ses
receiving the accunul ated power allocation for the flow fromthe access
network. 8. Thighecwemspewermllncdtionfgranit &i still activeh eettinga tireentpowerd f urt her
conprises: determ_pin et.her a condi i on _has been,satisfied for sending a
request for the c&ﬂ?@ﬁ?’\g\%‘?{v@?ﬁ%\vle@‘&aﬁ?%‘ﬁc %\rﬁtpofvgr@}?g%é%ncess net work; and
if the condition hagnbeen satisfied, sending the request to the access

network. 9. The access termnal of claim@8, wherein the condition is that a
rati o of requdfdhgcurrent power allocation grant has not been received, determining

the current power allocation for the flow;

determining an accumulated power allocation for the flow;

using the current power allocation for the flow and the accumulated
power allocation for the flow to determine a total available power
for the flow; and

using the total available power for the flow to determine a power level for

> a packet that is transmitted to the access network.

2. The access terminal of claim 1, wherein the total available power for the flow is
equal to the lesser of a peak power allocation and a sum of the current power allocation

for the flow and at least part of the accumulated power allocation for the flow.

3. The access terminal of claim 2, wherein the peak power allocation for the flow is

the current power allocation for the flow multiplied by a limiting factor.

4. The access terminal of claim 3, wherein the limiting factor depends on the

current power allocation for the flow.



sent on the reverse traffic channel to data sent on the reverse traffic
channel has decreased below a threshold value. 10. The access term nal of
claim8, wherein the condition is that a request interval has el apsed since
a previous request was sent to the access network. 11. An access network
that is configured for wireless ggmunication with access termnals wthin
a sector, the access termnals conprising a plurality of flows, the access
network conprising: a transmtter for transmtting first signals to the
plurality of access terminals; an antenna for receiving second signals from

the gl ur atthd acceds t@fimes of EIRiniT Nhdein tie REOREREE PowdSalid¥BAGH fori N el ectronic
comuni cation with the processor; and instructions stored in the nenory,

the thediowistdimited byaisagratioadenchbl e to i npl ement a net hod conpri si ng:

determ ning current power allocation grants for a subset of the plurality
of flows; sending grant nessages to the access termnals corresponding to
t he 6subs@&he adfcedshemphal bfikiainy 1 pihérkinifthe cineerg pawer atpestiaegrantaspri sing  t he

current, r allocation grants: d permtting the ac s termnals to
auit oFBHES F19m 1BE AGeRISAEERTR y BR el e prhes cpRREieR Srie™ing & PUAEni ng {1 ows ¢ hat
are P@ttiod for ﬁﬁé%uﬁbkh%)@@ver Aibocathsh SaniCthe hb!%l'idg ﬁk@i'odtirkvl\jﬁ%atihﬁ he@Nbhgtheed for

W rel ess communi cation with an access network hin a sector, conprising:
meangcqesy teareind rkeepsi thg cuirest pewerellocationrder the flew eqpalde e awreat ant for a flow on

t he rmnal . ecel Ve rk; nmeans for
st « PRECETDCH B TritE sl PheAE B ARV (BRI BETEF HORRR" L Tont ™ pover
al | ocamimhagomntously defeemivies therfurnestvpweahlicradén fromgrstarting poiatofl | acti ve;

means, for determ pning the current power allocation for the flowif the

curr C“BHM"“’&TT‘IQ{CQ'?‘?W%ant has not been received; neans for determning
an accunul ated power allocation for the flow, neans for using the current
power allocation for the flow and the accunmul ated power allocation for the
fl ow7t o déheagsesrderminaloficlaim i wherkia thomethod Hirtheneomprisgprecarvingneans for usi ng

the ! @buRYiRkd BRY& MBWHHon'BY tht ASw it hcERE REMoRE @ power |evel

g. The access terminal of claim 1, wherein the method further comprises:
determining whether a condition has been satisfied for sending a request for the
current power allocation grant to the access network; and

if the condition has been satisfied, sending the request to the access network.

9. The access terminal of claim 8, wherein the condition is that a ratio of requests
sent on the reverse traffic channel to data sent on the reverse traffic channel has

decreased below a threshold value.

10.  The access terminal of claim 8, wherein the condition is that a request interval

has elapsed since a previous request was sent to the access network.

11.  An access network that is configured for wireless communication with access
terminals within a sector, the access terminals comprising a plurality of flows, the
access network comprising:
a transmitter for transmitting first signals to the plurality of access terminals;
an antenna for receiving second signals from the plurality of access terminals;

a processor;



for a packet that is transmtted to the access network. 13. An access
network that is configured for wireless conmunication with access termnals
within a sector, the access termnals conprising a plurality of flows, the
access network conprising: neans for determning current power allocation
grants for a subset of the pl ur%city of flows; 39 neans for sending grant
nmessages to the access term nal s"Corresponding to the subset of the
plurality of flows, the grant messages conprising the current power

al | ocat i JRETBPrHAR slectsgmic prmmYnicaionya FPIQQQSSPﬁ@chcess termnals to

aut onono ] Ot d emai ning flows that
are not ﬁﬁé%ggﬁssﬁ%%@&@ﬁ?‘{eﬁﬁ}%r@%scguferméng{éé%t&@% t(lys configured for

wi rel ess conmuimiptemenoa metiod camprisingess network within a sector, a nethod
conpri sing: determ ni ng whet her current. power .all qcation.grant for a flow
on the access%emﬁq#“ﬁﬁ'sp%éﬁﬁ?cé‘%‘? GRS APIH TR °g%£'§ah8’tv\or k; if the
current power all oGFilo@s; grant is still active, setting a current power

al location for the flow equal to the current power allocation grant; if the
current power Seiidinggrantonesgagento the 9cqess tenriapls cerrespording tether nini ng t he
current power allo i f 1.0 : | at ed power

all ocation for the%ﬁgég\g\f&thgﬁ%uéﬁﬁ%é%@%?’g%tﬁégvn\gérsg%egg%rgﬁ?%&lf or the flow and
t he accunul at ed povbe cursdnt poedriatiocdtion gtdnes; Addw t o deternine a total

avai | abl e power f.or the flow an t.ot al . avai |l abl ?eﬁe{)omer for the

. .and using th

flow to det er RFFRIRESGRRecTdtaInaly o sptongmendly dEieERine SURPRIRONEt { od (o ¢ he
access network. 15.aj1béhtidfis Bz $ERANIAL FOWS thdt BRtnot fr heBEHseur ed for wirel ess
communi cation with access termnals within a sector, the access termnals
conprising a plurality of flows, a nmethod conprising: determning current
powey, al | [ : 0 [ ALy, ;  sendi ng
gr an[z'nes‘grgg%g&? %rgr[lﬁag aaégseéosn %F@jrég‘?(%ﬂ lgél%stg ??ﬁ%ﬁl%%x{tg%%&é\% bset of the
pl ur adtwosk waithifi b cvesor, tdmpripirat nMessages conprising the current power

allocation grants; a ermtting the access.term nal s _.to aut ononousl
det er mi né“?f’g‘ﬁ ?cgrqpieﬁg%g}é) wlrlerﬂlera cugrent power allocation grant f%r a flow on the y

access terminal has been received from the access network;

means for setting a current power allocation for the flow equal to the current
power allocation grant if the current power allocation grant is still active;

means for determining the current power allocation for the flow if the current
power allocation grant has not been received,

means for determining an accumulated power allocation for the flow;

means for using the current power allocation for the flow and the accumulated
power allocation for the flow to determine a total available power for the
flow; and

means for using the total available power for the flow to determine a power level

for a packet that is transmitted to the access network.

13.  Anaccess network that is configured for wireless communication with access
terminals within a sector, the access terminals comprising a plurality of flows, the
access network comprising:

means for determining current power allocation grants for a subset of the

plurality of flows;



allocations for remaining flows that are not in the subset. END OF CLAI M5
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means for sending grant messages to the access terminals corresponding to the
subset of the plurality of flows, the grant messages comprising the
current power allocation grants; and

means for permitting the access terminals to autonomously determine current

power allocations for remaining flows that are not in the subset.

14.  Inan access terminal that is configured for wireless communication with an
access network within a sector, a method comprising:
determining whether a current power allocation grant for a flow on the access
terminal has been received from the access network;
if the current power allocation grant is still active, setting a current power
allocation for the flow equal to the current power allocation grant;
if the current power allocation grant has not been received, determining the
current power allocation for the flow;
determining an accumulated power allocation for the flow;
using the current power allocation for the flow and the accumulated power
allocation for the flow to determine a total available power for the flow;
and
using the total available power for the flow to determine a power level for a

packet that is transmitted to the access network.

15.  In an access network that is configured for wireless communication with access
terminals within a sector, the access terminals comprising a plurality of flows, a method
comprising:
determining current power allocation grants for a subset of the plurality of flows;
sending grant messages to the access terminals corresponding to the subset of
the plurality of flows, the grant messages comprising the current power
allocation grants; and
permitting the access terminals to autonomously determine current power

allocations for remaining flows that are not in the subset.

END OF CLAIMS





