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[0004] Communication systems have been developed to allow transmission of
information signals from an origination station to a physically distinct destination
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using an inverse of the modulation process employed by the origination station.
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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.
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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.

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
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condition may be that a requegt interval has el apsed
since a previous request was sent to the access
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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
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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.

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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[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;
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[0034] | evel Figlire heisseblods diapGas8lusEating ipfotthatien thaf imagwbe maintained at

BisC P e Sl P AR FRRE P SE P #Bieation fop g gr more

fb@s of @esRcésS tdtonall; [0037] Figure is a block diagram
illustrati ng an access termnal sendi ng a request

[0035] nessaliguin 18 iscAetinriéonabbledke diagtam sillysiraiing kexehod®g] functional
9.
Foio ). BBl A B bl TR of e

feverse iaana@dﬁB&dt&reﬁhﬂﬁaﬂe of thedin@hiloadingeesl dfahsesetbra
equest nmessage to the access network; [0039] Fiqgure

[0036] 20 i sFigup btk wiflayr aineram Husatine Ry e mplaInehed for determining
cﬁ[—éﬁﬁ Qﬁgeﬁﬁ&{lf& a%gﬁlhl%racééégw ghapn the access
net wor

e access termnals within the sector;
[0037] [ 0040F1glﬁreg U8 & 2 dlakidiagremdillagrating ianl acstss deinrigalasendingra request
exe r ract on bet ween.a schedul er runni ng on
ng%goeiiclh ‘i ﬁﬁ?fe \Ag%f%ss term nal; [0041]
[0038] F' gur pigare 1%$ish S’lbél@ Kia@taa0 I RBIrhtid g torAbtifg tfﬁf‘ﬁia?% maintained at

enbodi ment of a grant nessage
the access terminal in order for the access terminal to determine when to send a request

[0033]

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 terminals 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;



that is transmtted fromthe schedul er on the access
network to the access termnal ;[0042] Figure 23 is a
wohosko1giisagram i |l ustrating a power profil e thatTmnsyone25119

stored at the access termnalg [0043] Figure 24 is a
bl ock diagramillustrating a plurality of transm ssion
conditions that nay be stored at the access termnal;

[0042] [ 0044FigereyRt & 2Blogk diagrargleptrging mpower Brafide thag may be stored at
RSPl iR .hod that the access ternminal may perform
I'n order To deternine the payl oad size and the power

[0043] | evel Figore 24 jrac biick dapdarh Qlvsbatifg glpleraly ofStransmission conditions

functional bl ock diagram.illustrating an enbodi nent of
130 My D SlOFk i ACCSPEFRINAED DESCR! PTI ON [ 0046] The

[0044] WOr d LRXRITDE & Y "fidwe dlsgReh MBlBhitnd On RREAAPIaSLMEIHRE B @B access
exanpl €, instance, or “illustration.” Any eénbodi nment

themanal by pesfori in aulet éxdetpiming thei payhwat siecwed$he powertlovel for a
be cgrgﬁér ued as preferred or advantageous over ot her
?‘FB(S i‘ments. [0047] Note that the exenplary enbodi nent

[0045] | S Pr Piuetezh RS MActoralblodk diafey dhetthtitg inSerflhSdimest 6Tn access

however, alternate enbodi ments may incorporate various
s Wi thout departing fromthe scope of the

present invention. Specifically, the present invention

is applicable to a data processing system a wreless

conmuni cati on syst eDERAIGRED DESCRIRTION k and any

ot her stem.desiring. to recejve and process a .

(00461 i r | 3B WoF neaqempfa@gm]us ReTEiRdREIeEPy ST A FB sKkample, instance,
SPEl iR, S Plrg Al 0aRfL: WRAbEFhESH £CTRURIGA Ofot necessarily to
system Wrel éss comuni cation systens are éle y
tie phrospreed] ssprpfened deadraniagemistoy prestherfenbodiments at i on

such VoI C dat an 0 on. These,systens be .

10047) oo BIF BB sf<mdina P ihoRinelis BOTEA BY SLRRmoIg (g vehout this
dis¥issioAN h6Wbddr PhIRrRRS iDodilldMR) maf indodFBRatetA8ibus aspects without
nodul ati on techni ques. A CDVA system provides certain

dereatinsafiers thysrope phte rrgssakingentions tSpaeificallys thediresgnt invention is
é@ﬁm{(r:gﬁ% %’ a.sc%ﬁat §%§s§%§%§¥%égggge?%sﬁ éam{ﬂél%c%ggn s¥stem a mobile IP

nication suppor orve” or

Ae@1lS iralahdr oliser SYtém dssiting to' rEte dhal proeddb a Brifddak bignal.
Station-Base Station Conpatibility Standard for )
[0048] pyal - WBele SAcEWEYd GpbedimentyecDIRNSCeR| uFFadsiRecEpIn  wireless

gﬁ%g{%&p s?s%rﬁ.i Nyfeldd ecdﬂné%&?gz?ﬁ)ﬂgg}%f%s Ell%evv?&e?}p %f)lgyed to

y a consortium na eration
PeovideevasioiptyPeopamimumitaionesich as hacgidataasndB&Pey. @hebe systems

SIS 502 o SR o o e s
{I?Z?HMV@’S of ordd bthe? Ebulaiofoteddqudsef AT CBNIA Qyfi€hSpBvidSs certain

advantages over other types of systems, including increased system capacity.

[0049] A wireless communication 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



standard, the standard offered by a consortium naned
"3rd Generation PartnershipProject 2" referred to

woeowsinsds 3GPP2, and TR-45.5 referred to her epPaTas2d0h®25119

[0050]

[0051]

[0052]

cdma2000 standard, fornerly cglled I'S-2000 MC. The
standards cited herei nabove are hereby expressly
i ncor porated herein bgﬁfeference 0050] The systens

Brededtrgt Fﬁf@lﬁe@@sl@f@i%éﬁ BP3i and k45 rgfg@qdw hdreiniaghhe cdma2000

co&%%?*@%é'ﬁﬁR TR, T8 SR A gty g hereby
Wpr@fﬁnﬁdrpﬂd&ﬂdﬁrdimbjﬂrﬁ&eﬁdbe 'cdma2000 Hi gh Rat e

Packet Data Air Interface Specification,"
c soo%h ¢ Aysiept and, WOIhOQQa‘feé?F?bféthfelﬁrfé% bg ats@a vxegh high data rate
t
nt ent Il §l?]&1 g’y?%[b%{sa Aﬂ@ﬂﬁ@ ﬁ%ﬁt&ﬁ'&na%r be dened to

or erent i oned st an
ccmfonnpmr abedr npre sthadaedcaiches ehen“c@wm(} High RBIR Packet Data Air

criber..stati,p i y,be referred to rein
TilegEG Peift HmapOT I ol e Vst - Mrrcb 40 oRy sed by
aRd cmﬁmacg%ﬁerwm H8eRhip"Ph&ediDR DaSkhe contents of the
stations, which nmay be referred to herei n as nodem

p@mmqnﬂan@i:%anﬂ@r%are wvg)oratﬂd]b:amf@rgsceﬂ@rm nal transmits

ool EhaHoRe R Ao S AR, B el Ry, an acces

vdninrial (RY), Beay & ﬁfobﬁél of @taﬁ@ﬁﬁ‘yﬁanﬂsmay Ef@tdﬁfﬂikl&@té' with one or more
control ler (MPC). dem pool transceivers and nodem

P&Yt basshslationse r"%hl&l? én"r}'ap? getsrred tacherpipkascaodey pepl transceivers

g@f;@. &g%&@& teréﬂTa%amtmfd%Eévésr@a@;p%% H8n ong or more
acC ts et ween tlpeaccesstermna he atc

nmetlewrdoohtrgnsbeivens rto harHRR rass stetdort oomxzbdiet, ivdfied may be referred to

etwor ks outside th ccC ch as a
RSt SN patorEp e BIToN SHRaem peRlithsoair s qug grodem pool
eaftRIRACKR! Mebmeﬁbt%ﬂ@ calfecar aE@é’sEn Iféﬁlforﬁn d A3UG&ess network
out si de networks. An access termnal that has
transpbits ddie packetsshatwean muliple ascedsdemuhals ofihe e¢dessmenivotk may be

G N TR T NN I I p—

fiahe€. orARe INEQRE an@ MAdy Bhng bﬂtdataspdcﬁeﬁ; hRtWRdeA CRSIS abdess terminal
establishing an active traffic channel connection wth

sush QibYiee ReftieRksp oA aceess Jerarindrthat kassesfahlishediam pqfive traffic

glga %&w&&(’gﬁ{? h}g@ c%ltg m(}rég‘g}ogéﬁﬁ%ﬁl 5{15@1%% 1sr¥1%¥16<? §n B%e access

telnmmalaland) is dalnd mlghnai mfﬁe dtat‘eham%cess‘ ermibitipt 8 it shagocess of
‘iﬂﬁ t| C 0oL coa cabi An access term nal

B 4RO AR ShEDE GPiRGHes BHL du; Ehsiore modem pool
tr%'céi%r@ Gs 5414 18t ih 'ar@ohﬁéiztﬁ)ﬁ sEitp “s@a&@ A?xoa{EE@s%tteIfnJ 1ﬁe§llgnay be any

external or internal nodem or Wreless or _
gatedevica that communicetgs tloougthammeless hha:nuglhon/mrcmghtalwued channel,
ccess term sends s e node

Ry R aRue e Dor BPRCr RTEMG” ALfstBR el may frther be any

6PATURbEALT BBes BRAEEE st iREIQEAR B in6h1iRitBRHe PCPaRYH, compact flash,
transcei ver sends signals to an access termnal is
expmalprinegalmodemheinwiaeless or landline phone. The communication channel

through which the access terminal sends signals to the modem pool transceiver is called
a reverse chamnel. The communication channel through which a modem pool
transceiver sends signals to an access terminal is called a forward channel.

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



[0052] Figure 1 illustrates an exanple of a
comruni cati ons system 100 that supports a nunber of

wagersdigisd | s capabl e of inplenenting at | east PEDMIS2004/025119

[0053]

[0054]

[0055]

aspects of theenbodi nents di ggussed herein. Any of a
variety of algorithns and methods nmay be used to
schedul e transm ssions in system 100. System 100

ﬁpbw@égts hieneRsr dgrsiBn Amyrofaa Namehs of ¢lecgitims and methods may be
e e TRn B ol kR, 081, AR Muludes sappunigation o
& hemborenfiobly wmm reach of whikk isofertiteel lt;aaseaor&tspml(hmr@base station

h rrult ecei ve nten as..and ot hers_have ;
ERIATBHG RRhetialy o it G ety PR ROg S b Bods.stations 104
ARl m@lﬂxﬁlelﬁéelbé‘\éﬁteﬁhﬁst drl &hdrs %ﬁ%ﬁlya&fe%eél% afRfina. Similarly,
others have single transmt antennas. There are no

sage of theitoss stghonSth4dnﬁvb|mlaltlpbrt9nsmlttan@ﬂm9m, tand wthermbaye single
%nd I. c ive a ennas eforsehtIhF ﬁ;‘o S| blf: for .ta ¢
%‘%?8“1 ‘Pﬁ%ﬁ % g° FP&JSS "1“’(“i Sinethp cqmbRapons ol fransmit antennas

@itlreReivé Rflefndse CEleY&oRN itedR Passitilé fér0a ba¢astdishtl0p!t6 have multiple
recelve ant ennas and a S|ngle transmt antenna, or to

aRsenibatennas ARyl @smgleﬁmwvwnpmﬁﬁﬁlﬂvwmp&@%e antennas and
02 6

g{ktérg'ﬂa ?13111%119 @nggegpttoe ’hﬁ e&"i)%)ﬁg%ig%lg 01J Hlu?,rg)g? l(ffxga?ﬂ?r@ga%d receive

aftemmasi n Fi gure 1, various renote st ations 106 are

di spersed t hrough stem Each r e station
106" cBRmAl HaRE ﬁ%t fr g‘t POSRE I Y PO 8| {e-msfagionary) or
RidB e SASEANS T duRN , Vifouk PEnEe diaGBROTE arB ekptR&d throughout the

reverse channel at any given nonent dependi ng on, for
systamp| Eaclihemndte rstatioht 1(]6mmoﬂtﬁm¢$esewﬁh @y dehsb onavhet pessibly more

bioe ol PPkt By PR G eI s ShebS AR EhY Bk oment
Bdfechilinb @nPRS exshpte) @maherﬁaﬁuaaﬁwﬂﬁf&npl@ye@%hether the terminal is

communi cat i ons systens is well known'in the art and is
designel sad operathst tgj (ponwrrwts' omq@mtlaﬂa) rgeryg Iwitple transmissions

%%ld%] #’l ﬁ(glleng/%% %%!\}Rg?:e |S?}f| ar e phone (%yn{}?m%ca%\%\l/% is%shenlass is well

ae®igedhd artt higl dsdésgribal af d&tlaﬂ ipr e rRaténd \IeaLt 5,001, 501 entltled
[0054] The forward_channel refers transm ssion fr

FMegd oot viGEB dor) BIP VRS ReSatbRndo IS i s ERMayeCeli "Telephone
5 eth O\RHi&Fis G54 'toﬁ%aﬁ&g%ée%ﬂﬁég%gen% fiveftidd om t he

note station 6 to ase station 104. In the
exen'p‘ll“he foxwmb@harmnl refersnte tefnsmissionefromeths thasé statiori 064 to the

hav [.ti ve antennas.an hers have anl
Eitiete Qlad el A e Toviee e fegssaﬁo taRsmison FgRA e romote

Lh @GS 104 & Habasd RaticaM4e el & @3N GdnRbtthe remote

forward channel, base station 10 B ransmts data to

ptatiersel 06t have mﬁtml@ 6B:ear¢oanimas angheibersthave enlylgwgeceive antenna.
HLARRN | $0PhRulP 10PR T ALLLN 4005 (ARG R 1061 on th
a ra conmuni cat'l1 on Sys

fdiﬁrafaa&emﬁélabasersmtﬁmsmm trﬁmﬁnfs&faear toefbniote 8iatiduks mmaeslsd 10671,

net wor k (1 , and the renpte station is sonetines
basestatigy 1P4C transmits data to remote station 106C, and so on.

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.



!

as an access termnal (AT). Figure 2 illustrates an AN
204 and an AT 206 in an HDR commruni cati on

woepets@ss0056] The AT 206 is in wrel ess conmuRCTAIS2@®M/025119

[0056]

[0057]

[0058]

[0059]

[0060]

w th the AN 204. As indicatedjpreviously, the reverse
channel refers to transni ssions fromthe AT 206 to the

AN 20 T verse traffic chapnel 208 is shown in =
Fi gur é‘hﬁ Xﬁh@%r BV Woelers, PePRumcatione Withothei ANt 24, As indicated

ihRly, He feb& i
i@ﬁ or rrgi [ oen fr gfn@lgﬁéélgrgfe?f‘fg%s%%gfo%l g ﬁ{o eﬁiﬁgﬁ% todb e AN 204.
ddareversettrediic ohanel2(8iasimsin imigined. UHe rotdres traffiachaing] 208 is

[ It to the.reverse traffi.c channel 208. Al's
B0 of ettt Tef et mSiptatipa iom & gpecifc AR206 to the
AN04! OF dolisk,UHE ReepseRinate] e 1HElhde bARP Mannels in addition to the
Functionality perfornmed by the AT 206 nay be organi zecf1

devessestraffie dennel\208s. Aoy ithe farward whamet esayairshdela phurality of
I r : ng the layers is a nmedi um
gg%@é?%’@%ﬁ??%%@%?@?ﬁr 308. Higher |ayers 310 are

| ocat Ednethoukityt geefoldiéd bayier AZOR6 thie bbMEzandkeras 30Back of layers.
ffer .ﬁertain services to the hi gger | ayers 310, )
Figurs, i fpsteies s S8k phlayerrn el A 461 Amee iseleners déha medium
t fq : ; e I r
St S0 508, el 0810 [P ARG YRS
Sh&nridie NIATT]aymA30$ obbscarrtaBil sbrvittretoRRE HigiEr payio8 00, including

314. provides th rocedures foll owed b he AT 306 to
S A S el B1BS AR ol dprvatedtin binosbed The MAC
tdyef 1308 bmARE n 24DlehHRRBh 4f BRY fdveRl AR cBikell RTC) MAC
| ocat ed bel ow t he C layer 308. The MAC | ayer 308

peniered 8 54.c Ehe BTG MALG ireesol Fldmrotidesthy piccedurtsfplipwsd By the AT

i d t t hysi
P06 GRS GEPuHE A8 Birotdud, i BUYSE fasshanmel i, 4
i || ustrpitysivaklugsrdiary ldcaiee baloli (a8 MATVIBRR 30Be T‘ﬁg gltﬁﬁc layer 308
e

| ayers 410 on the AT 406, the MAC | ayer 408, an
gfte sfriam yayicas fomabe phvvigel lavee 3 MACT hespeservins are related to the

| : fromthe higher |ayers
pRARLY RinAgyal of kLt {ONS 4 9 y

 flow 416 i's a streamof data. Typically, a flow
416 cbiguespolhctrates eaerspleni hiccactipp|bet@denahe hiphehlagsrs 410 on the

SO B LSRRI e i g e
fdcemBs GdboromoteBovsT4 iBoinShd hRASH &%@ %lb.o { ﬁGW?lI\IIgg? 4 stream of

i n packets. In accordance wth the MAC proto
data, Typiealip@ flawy 416 derespenidsds aapédiBovapicatidil shicir assaide over IP

. i lti-ple fl 16 on the AT 406
Eav e?’é%(%egi)e?%%? @ﬁﬁs} %}H‘{msﬁ% Hr%tgccgmﬁl’ BAEIMEACSacket may
i ncl uDeatadedna tHe oW Yo tha MBS fsltRsikRd tHMENRT204 in packets.
sonmeties there rraabe one or nore flows 416 on the AII)'

bogpoprigpoaai tapaRACMAG pietaept 414 dhe MHHE layer determines a flow set
e i T L 5 0 by 05 e v
fracshudecthe samb ditmep ad kecket mgniplchidy daet fi@dsnore than one flow 416.
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.



for determning the flow set 418 of a packet will be
descri bed bel ow. [ 0061] The MAC | ayer 408 al so
wdeb@rorsises t he payl oad size 420 of each packePCT/TiS2004/025119
payl oad size 420 of a packet {ndicates how nmuch data
fromthe flow set 418 is included in the packet.
[ 0062] . The NMAC | ayer 408 al so determ nes the power
[0061] | evel ThoMAL leva 405calse detergings thorbarparbeira 42Q Abegsbwaeket. The

gﬁyl%hd %g 4?(5 #Q?ﬁ&@@%ﬁﬂfcafeg hg\?ltn‘?% ?adfr5 ltﬁ% Ja%\g g%toﬂ[:ltgﬁg included

ower [eve revers anne
emdh;pdcket that is transmtted to the AN 204, the MAC
| ayer -4 tes the flow set 418 to be jncluded

o6z ; o a g MafE T FHae plsg dsisrmices e gy fove _éﬁ%?%cks%dn some
Teﬁﬁo&i%&fs |ﬂ‘§é/§$wé¥21%v&f42f2h§f ﬁ@cﬂﬁa{e‘ct@ dte{é?mj?ﬂa& Srélﬁﬁ{fe to the power
| ayer 412. The physical |ayer 412 then eff
ﬂ@@h@ﬁh@gﬁ@ﬁwaﬁbtﬂ@npdcket to the AN 204 |n accordance

on M1 S0 T LAt 15, 0B, S0, g

comnainidates (ﬂhef ﬂ&mséth'ﬂ. 8/%6' beehidedtih eheAPicRétthe 'ﬁaﬂ@&l( §ike 420 of the
524 may be transmitted in one of several poSsib

Prees nd SheRoveidexel 428rofdhangsiket toi the @bmcaé s Ailr%n {The physical
El: | gl?ﬁf‘en el %ﬁéfﬁ s§oh & ?ﬁé:;ﬁc?ﬁﬁétqg tﬁ%")&’ﬁszoﬂn @cgordance with the

pacity transm ssion od
ﬁnfamahmrmdedi@eﬁeM@Orl@yeBBOékl lustrates a h| gh

o SPR2C R BACKEL, SRR 1 10 B RAEIEL 820 LRl o s

i
pac%gtesogguﬁ %cke’t: SQMJ gr?agga?k&eﬁfrﬂsﬁ%tze{c}ai%lﬁozl{a %If g%{%ﬁ%@ﬁﬁ% trémsmlssmn

impdegwF ¢raﬁtxempya nnsjm)e aebalimentatiend areduopossitile trAhbraiSdon modes,

065]._A lLow | atenc ket 5 4b S transm tted
RitaRL Pt e BEnoH BB I ek s RBrT b andle. Figure A
51314;&a1@§ atﬁi% SapmRitP pakiet 5§4a’4€i e. Tzh BhEKEO524a thtat {sStransmitted in high
probabl e that a |ow | atency packet 524b will arrive

feftesity; gmade) iwlag trapamified 40 4he AdHS54- hFWQ:éBaHustlyﬁtqg aclost latency

? g%l ng on tﬁe aJ:l{%W §2%etﬂ%ﬁ1%§1%§§ lttﬁ cap ?@e%gcwgfle) being

Eﬂﬂamﬂ@@ﬁﬁmkﬁﬁqg®¢e 6 illustrates dlfferent types of

flows 616 t hat na xi st on an AT 606. In
[0065] o i odiniett latengsspas i%ﬁg 651’631%%11%‘%1 st hager P§W8r31§‘6@|48?~ ¢apn a high

%ﬂa@ﬂ% padek '59% o tﬁé @ﬁﬁ cciie@’ 3i 420 dﬁhergi%?é' gg g‘?l&?bable that a low

possi ble transm ssion es are a
{ateney padsi 624mwilbaraivd nmrd: quicklytag rthN rdsharsshigh capatity packet

606 cl ude o nore hi gh capacity fl ows
S st i R F e HRiske oty IoAEg SBiste L 100 than
B hefhesapilis éﬁ@kagzmigh capacity flow 616a to be
transmtted in a h capaC|t¥ﬂpacket 524a. It is

[0066] pr ef nggpe@G flb},str@teq; ereat bipey of flows 6liGihat mapexist on an AT 606. In
E&ﬁ‘@%mbtohﬁgenltg,] e%cfl %\/‘; 18" 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.



packet 524b.[0067] Figure 7 illustrates an exenplary
flow set 718 for a high capacity packet 724a. |In sone

wentisdismnt s, a packet 724a is transmtted in RCGWS2004/025119

[0067]

[0068]

[0069]

[0070]

capacity node only if all of {xhe flows 716 that have

data to transmt are high capacity flows 716a.

Accor di ngl in such enbodi ments, the flow set 718 in

a hi gﬁlg@@ﬁp‘zelﬂltsvaﬁsaék exemplayy Bow el ?ﬂcﬂ forn@dhigh gapacity packet 724a.

I: I f.l

SO A R e RS B OB Y o
ﬂfe&lmestlr&mlamvefdatahe t{é&isrﬁﬁ @re m& cRyRITp Il 7n.6as Arcérdingly, in

doth|S|s whe hhelowlaten flow 616b is
nihpduneniy he Hpwushpl m EhicheseppsyPackst 7.214@ ﬁplyu@cludes high

t €10

@?d% g 65, REENE P loxt Morch o BB/ BE R in high
u@amgy mcghtsﬁaﬂacat the dmsdrmonmef tleaAT 686. One eparpplagercadon to do this

R EhET B Jov AHERGY fot 2 OF ks hi4sins nmeh SRt Fom grample, it

%}&%Qleféﬁfé@%m (?.\eub bf #R96® 1htSndt 4R §36b ﬁr’tﬁlﬂhﬁl\g up: The flow
ency flow 816b that has data to transmt, th

p@ﬂd@@r@@m thsoughpnishy wsisg high Icmecltmr@edg/mﬁtwb at 1thee expense of

in a lowlatency packet 824b incl udes
cer\%{s?sdeltatega)?ency flow 816b that has data to transmt.
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second condition is that th
In some embodiments, a high capamty 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 high capacity flow 916a.



transm ttabl e data 926 for the high capacity flow 916a
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transm ssion in |ow | atency node.
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 mode.
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.



However, arbitrary transm ssion del ays are not desired
for real-tinme video. An exanple of a flow 916 that
wdaess/ngis1 have strict QOS del ay requirenents aRdTHUIS104/025119
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10080, 2 sgil ceptmatipans. el filbe! Yool Pl E iRo Wi 034 may be

iRBR1 bHS Rk andQP6n ABMC. The peak allocation 1034 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.
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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.
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BucketLevel, ,
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max| 0,min
BucketFactor(T 2PInflow, ,, FRAB; )x T2PInflow,,

in?

The total available power 1238 for flow i transmitted in a low latency packet

524b may be expressed as:
@
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[0088]

[0089]

[0090]

Bucket Level * is the accunul atgd power allocation 1238b
for flowi at sub-frame n. T2PInfloW is the current
power allocation 1238a for flow i at sub-frame n. The
&Cﬁ%yéT%BOwﬂewﬁkFactor\TzPl nfl ow , FRAB )y. T2PI nf| ow
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BucketLevel,

i, aHl =

mln((BucketLeveli’n +T2PInflow,, — T2POutflow, , ) BucketLevelSat, n+1) ®)

T2POutflow;, 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+I. An exemplary equation for BucketLevelSat;,+; is
provided below.

T2POutflow;, may be expressed as:

(4)

d;
T2POutflow,, =| ——"—— |xTxT2P,
’ SumPayload,
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then the AT 1306 autononously determ nes the current

pover paldPGalibRAMcia3R% iBitatiod dnlthOWn B b8 tinl hAURRY 7 is permitted
words, the AT 1306 determi nes the current power

0 transwit a5 thergal power allogatian @&SW t hout i nt erventi on

from 1340. The f0 cuss
rel at gg%{ ogggggrgp %F’ yone W?%CPS “fhéﬁ'h ﬁﬁe %O%‘a}'é’ fhin the current
po englivoptidny 13880 dvnibieefldvie] T16r drethe M%O&abﬁs@hatvhofhe AT 1306

1338a for one or nore flows 1316 on the AT 1306.
IRy gegeiys @@Faélt Taessage e ffn agschediorsk34 that s rynming on the AN

AP TG Ur URead LERERRY Tyl SR pf e fteatidh b 1374 for

sMeE bDaitiof the iflostsi 1816 ofihike RAR 3064 Forreachlvarrenepofer allocation grant
es tha

f I .. whi ch d
YRud Bt i eceiysd 18 AF oolisiels thapvens borGorlmationl ik for the
ESr&pondidg ﬂwnghﬁ bmﬂ F@ﬁl@ éuﬁé}ﬁﬁ)o%@alﬁ%sﬁ&f graﬁﬁ%ms

pr esent ly i1d be explai ned bel ow
RAB1 41y sares/ embommdtSt gbtdmm@ merc@mentepmmrraématm/\a%a is a two-

|l ocations, 1 a for the flo the AT, 1
Flop@iter ape B8 o trebleh e RpEddtiin 4 Fafentaty g allocation
BRI 3T4nRE adlovi 1816\ laslRRA redeivddRdm tige AR B304 NE nbl)&hen the AT
current power allocation 1238a for one or nore f

13cagenampuslyrdefeypEnes) the cheent| nayer eHeestion 15387 @Iﬁhe flow 1216.
S5 B T SRRy 10T B e
12l heithout isterveiRAR ﬂ&ﬂ@he wheddanddar Thewslbwedng discussion relates to
g)((eetn%lar?ynllng %08:\)? }154£TV\f306 tgeau(’[j()en%(f‘r{c;ugl(}elddek’geerlrn%\{\é the current power
allocation 1338a for one or more flows 1316 on the AT 1306.

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



[0098] Each flow 1516 is al so associated wth an
estimate of the |onger-term | oading |evel of the
weoeeoaismsiB232, referred to herein as FRAB 1548 paiuskoo4/025119
stands for "filtered" RAB 144#). FRAB 1548 is a real
nunber that |ies somewhere between the two possible
val ues of the RAB 1444. The cl oser FRAB 1548 cone 0
1¢fd max bearsed toRigtermine thetsuEmnt RASYSE allégatlpa%\m&aef%%tfiﬂws 1216
sy, the nore heavily | oaded the sector 1432
cﬁnéﬁezgﬁl\%ggsel y, the closer FRAB 1548 cones to the
[0097] Val uFigire t hélluABted fidmudtion that ntiybetresintained sethedkT 1882in order

AeleRuRp i Srieat PO IO i RABIOTS S5 1916 B the AT
1‘38@”]&1%@ dﬁﬁétfb‘f\’:d Elggg(ﬁ]neﬁta%télcﬁ lew 1516 id §ss@&1§féd Wlﬂ(lj a “quick”

associ at e an upward’ranping function
estometaanfcthe :IM{B dg44 u s qmcli §§maty mllllm/mfme\datnmqn@n as QRAB

IR o B L RS g

[0098] Of 1t heckYloke m51doﬁvmo asbAged vath dPSfndi®bf tHé:eloﬁgéinenn 1oad1ng
1516. The upward ranping function 1550 associ ated

levefl pbthe1Bewr 1332 seferred tQbersinsnERAR 138r(@hich stands ﬁ@r $fltered
R R0 131 Bt iR B ¥sohBinire Bioigphthe two possibie

VahRe Oif ahe RAB 1444 thewldbEﬂEluAB lIJS@B:IccimesZIE)t ‘ébmahm @f RAB 1444

\gﬁmth%Qﬁ%%{ogﬁgt%?d}sﬁ;@ﬁy gﬁll | OC L o MQ(? Hle sector F432 is.

S R g e

thel serceort] 4ﬁ2madla,atﬂede$themlmlﬂ$®d theosectard 482 w Arsa@mplary method
100 tion 1550 and the
&ﬂ%ﬁ‘l j:wgg%m@weo‘ﬂe%i%g% 1 $1°Y-defi ned for each
[0099] f!owHpl&iown14 16 %%V@M’élat&\f‘\gltﬂﬁﬁ ugeurd RN 550 and a

the AN 1404 control li the flow s AT 150 The upward
deamyand) rhmping Smction 1t5 3. ddhavienverrd empmg funeten okp50 and the

aveteflovvs ur -o i
(F ad’ﬂﬁ‘}%%tf“n e 13% m&g%{ed%l 0% ?él#t]g a}ﬁg%a]gg% ar? iﬁmctlons
&QH@E&M pb@elf zﬂfcﬁﬁﬂicﬁﬂll%a e taé lﬁloa/SI 5., ’Ialredlpbviaﬁi ramping function
downward ranp g}functl on 1552 will sonmetines

PO arastttabv b Adiaw hal gy usegstordefaminean § Wéfeﬁ%& llndﬁ?)f"urrent power
agg, %93 o( 389 & éle w meofc&l%{sa@,t R P&k Rupction 1552

§ as a funct| on t “can dem)nstra
dsbadigted usb];heatﬂdvo 16&6 ds ansell & deesminer zmdneﬂease in the current power

Bierion isacer e BendSln ISt PabodEnty PUR 48 e limoine

Eﬁo@idsofdn@%éi &Waxﬁlf%fnhg FuncloH 9552 6pead Wil th¥k@ie of FRAB
n at their flow s allocation. US|ng$th|sfact by

w&amd rthmkemeghpq;vertaﬂecatmwza&q@ndwfﬂg% ns it is

possihl e to N

ooon P25 Ly P BSR PURPGiEETB3BAE8 OB Ao hfton 155
&8 labﬁf{eﬂ%ﬁ edth fRove esItE mlthezmwaﬂdﬁeﬂwhlerdomawadam ﬁdemaa\N 1404
function nethod achi eves this general schedullng
eapabing thy few's AT nk50R Temupwprd 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. It can be demonstrated that, subject to data and access terminal power



signaling and in a purely decentralized manner.
[00101] Figure is a block diagramillustrating
wexersplaisy functi onal conponents in an AT 1606PChaiS2008925119
be used to determ ne QRAB 16 and FRAB 1648. As
shomn the AT 1606 may i nclude an RAB denodul ation
onent 1654, a mapper 1656, first and second
%} pUitpoihe R3p¢ pleerithm comverges60,a eureens poivei tilongtion 1238a for

44 is,transmtted from )
tq ﬁég %I%IV }ggﬁs%%lqg%t%ﬂﬁﬂo U{ gﬁ'gé%c ihction Valigs 4 Foy iwgﬁn taken at their
tlowrnallockiéid. Using théBadichwehibial desierConpe TRt dé®hd functions it is

.t he recei ved sjgnal using standard

de ul ate
g*ﬁﬂ? 40 SMieKe the, samg rﬁ?ﬁﬁai HaPRiBgeois apw lagoytnandheeqyirements to

|
et gy Lt | By g
furRtions gaethed mblm/esaﬂds reeparal behellibhgl GGnbility awith| iimal control

Q% enantdhe ? Ievlusof the RAB 1644 (e.g., +1
g2 dﬂ? Hrefg degruitalize ¥t the transnitted RAB

[00101]f Or t Blures1 ®fs.a 10O @i3EratBugtif)
{)r o%ltuaed tsoa the fi %rgt si ng| eﬁ%gf&%pfﬁﬂfﬁﬂ?@@ﬁ%&g&ﬁlems man

el§06rthet may be pead toshErmine 46camgtFRAB t1 648 THs shown, the

1658 ded t
%”’ﬂm%féi s nbfide bh Raralhod flighRomofa) 1844, 36gapoer To56, first and
smoud sihgletjode Rtfltets 158} 650f aridbd litdRidg devRe 16658 to one

of t ssi bl e val ues, correspondlng to the two
[00102]p033:l\@¥1€%%1{3 Ué4 s trRemitied fremathe AN E604ntsl the AT 1606 across a

EABmARR A NP S B EINRI642 ThelRRB @& trno]d?.lla:tﬂﬁr&f)ﬁfiﬂg{lénﬁq‘]ég{l trflgﬁnodulates

devi ce 1662 converts the outpu
Q@agceu‘(j:deugﬂaé psing stapdard techniqibethatiamp khowh t6 dest skilled f0the art.

Ui RAP SRhBauRic o aenrat 160 cUBHEs 1t Weihnaad eisr (LLR) 1666.

dpper C659 RRés MRl UER Afeck e A hatd BRSH &t
fron1tEe AN 1604 is. An exenplgﬁg valugﬁfor ?%R ﬁﬁ6t°z‘Vdue

b&Wsemmthe possiklevelues of e RAR 16§44 (09161 hndrhb), mhiqhut améstlmate of

[ a o provided to a second
gﬁ%@@%@ﬁﬁg}rfﬁa{t ? 1660 having a tine constant The
[00103] out puThe butphe o @0 EMR fesbtig rpra\ﬁ@éh ks tHfeRARt %ﬁéfé-—po_[@qm filter

tinme constant is nuch [onger than the time constant
16580 Ehechinst HRyflex|1088 haga tlm cohstentcon Thanttpus o34 ﬂrstrﬂ?& filter

t t put . of d.PR.fi.lt 1660
eSS 5, P00 e S e e DA B deien 1667 Comprts e
cﬁi&puiirdf lﬂm:iﬁlabmlfﬁltei:m thh8 off swapbBidle Mﬁ@eéor}éﬁﬁéndllﬂgel% the two
bet ween a first value of the RAB 1644 wh

?9?811 gea@'gesmé]@e RAS Ladé: dor examples ififhe RAdh 4644 wes:@m:r a-lora
Yele, 4L 1k w qin\é@ﬁ et e'ﬂi@;&ﬁﬁ?t%‘cf ! st Igﬁilfcé? TE8¥ to either

1432 is id ustra
&xk mp:h at yThephﬂxpdt di?cﬁé)llfrmlmg:kkzwerer%ﬁiz lilngRlAB Da6r e time constant

ower allocati 1 for a flow 1216 on the AT 1206.
%t‘% Ofeiy50 Hat presenys an estimate of what the current value of the

RAB 1644 transmitted from the AN 1604 is. An exemplary value for the time constant

T, 1s four time slots.

[00104] 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 IIR filter 1660 is FRAB 1648.
The time constant 7, is much longer than the time constant 7, An exemplary value for

the time constant 1; is 384 time slots.



i nvol ves determ ning the value of QRAB 1546 that is
associated with the flow 1216. In step 1704, it is
wdevesronsised whet her QRAB 1546 is equal to a busgTwabesen25119
(i.e., a value which indicat that the sector 1432 is
presently busy). If QRAB 1546 1s equal to a busy
value, then in step 1706 the current power allocation
[00105]1 2384 The oyttt @f dlesgsecpnd IR fiker bQﬁOri@mot mmsédedaIOI ® bigtifing device.

PR, A BUIBIR, PRt TRyl § ST By oot

betwesen a-firkt valubhe theaBAIB Lske wihich helichatBaIRe SRY0rA@32 is busy and
cal cul.at ed usin he downwar d ran%t function 1552
ai

priggonfd yalys rlo¢h whighdpshigatessthay e sepiqr 1482 éRdls-
[00106]1546 iFfoued lﬁ'lllﬁ a%% &gleQex%}ggxéﬁmeﬁf&ﬁnﬁO% R gﬁtelglﬂﬁné I@lﬁe current

urrent” power a ocatil on ais Increase
pqwcleall'ocmmmtmah focaflow 2 1288 thefAF 1206 Stk 07(A2dfBhe method 1700

et B A EBIERY stae PERRRERA e Resopiai i e ow 1216. In

Gﬂé 1170410 ARSINIAKCRKAShE Iﬁer\fgl ik f
thg |ncr1ease mal be cal cu% USIIng ?Jggap;r'v\%g? HE%.€] a value

maighi indicpien dhat dhe 385 143atis ipsescatty heay).f 3f QRAS flbéavis equal to a
0 h d
B O T R SRR LR T A8 AR, o

Cuifi & PowpONIcatid X33k ifeithd R3Wa 216 ackiRE @ iPRESTbh el Mrrent power
different for each flow 1516 (down| oadabl e by the AN

fllorggion +R3&a fog th?éleb@ Ot timerrent i dbe Blegnisudgchtha dagrease may be
g?EUI&ige}{yﬁ%l ng function rrg%/hglg%ﬂ ?%%tﬁﬁ%gefi%gggﬂhg Bow 1216.

[00107]meani BHQRAR 15¢Eelsdgqmahta:m 0dle valup) thgn rimgtepal A8 Whé ldurrent power
ich allo nore rapi d_convergence to

?ﬁ%caflPﬁ éa%? TR 61»3%% SRR AP RIOB L3S Tgéi@ﬂow 1216

mﬁﬁgetﬁef&n%ﬁf ﬁﬁl@tmﬁ@% is @leatepﬁfah% LA8R b%efgl 5aGE9238a for

t he Tagni tude of the incfease nmay be expresse
hiveziupy) Elzﬁl\dlﬂ‘mg the m@wcﬁnt)tlmﬁ)lgte@’wﬂP/I‘hﬁ Treagnitudetof the increase may

bheSkab LB Saclo e BRSHR fneBislo A dhasdR feea o gow 1216

[00108]MagN tmela wﬁrdt ﬁﬁlpﬂ%:ﬂﬁlaﬁ@l B30 Bl SRIKESARI #dnping function 1552
AT2PI nflow— - X T2PDn (I x log t 2PInflow )+

el indions reft the cprprit mowes iglopationFiR38y, o) aea@tentiplly Aififyent for
i 5 BT AR, §9HEASIEROAhs TREBion
BiHieteStpee-figtvhvitls alapmmmmraﬂalooétldfnh Q\lse ItNthgué etthe Earﬁpl?g function
ower ver.su t he | | ot ower of tne other sectors n
Ef@?hs ih E@ﬁ&s 1945{ m%a%él}gethah#r%gmal@%% of FynriBg ey pATy with
'dﬁn?gt : RAWEI alfoRstthembld RbidPQONTEr n’geﬁcettg%gﬁgi&{ g&ﬁ?ﬁ&fe less loaded

engthi is a function ppi ng pi tren
awanﬁMet in the T2P argument of

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

increase may be expressed as:

AT2PInflow, ,
+1xT2PUp, (10 xlog,, (T2PInflow, , )+ PilotStrength, (PilotStrength, , | FRAB,) (6)



the ranping function, and is downl oadable fromthe AN
In this way, priority of the flows at an AT nay be
wadpusaiedi based on the AT's |location in the nePaDmIs200a825119

nmeasured by the PUotStrengihé%ariable. [00112] The

current power allocation 123 may be expressed as: 1

\ xT2PQut fl ow. + AT2PInflow T2PFilterTC) ''" [00113] As

[00110]can b&Vhsse hef eusrant peweoplqretion 1838 raisi davasadhdre mhagnitude of the

5 is reached and the ranping is

gc%ré'%séﬁﬂa r ee%%é%é?r ent power allocation 1238a decays

exponentially. This allows for persistence in the

val ue of the current power allocation 1238a for bursty

MR dowedr ces, for which the persistence tinme should

o (0355, 1 g ) S S A LV )

estimated for each sector in the actlve 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
[00111]11238aTPBUdetsr tdmsupiwartdf rafiRARY ifsndtidhelS‘S@r fal flowfi.t NE2PDn; is the

Ipvbuas nrisduietiod 15 kel RiliSrwPatia/peenrd ot e serving
Wﬁé@ﬂ VIR @%pmﬁg@%f &f th6JBARP SeciBtY. REsRd érﬁﬁ&hments it

Bps, the nmeasured pilot strength is taken into
rothei e f iserving( seter gill pilotspavesngo Hhé pilat pesmeruelethofothdresectors.

n ecto il o Qwer..versus, the pi

PRSPl S aimPor PR bR R P 8n ey 5B T 2p et of

tHe meipitighfBnsitund, and F-dpihiobdpresm! Be LA, [ ik WA§\WBFioty of the

t.he other sectors, sé%&ps is set to a bus val ue if

éFMBa an AT ayen beradjisied haged en ths AT s Jacatien wsihe Retwerk, s measured

itions: (1) sector s is the
rvvar@t‘?%n% se?z\'/r?‘%gggjsector for the access termnal;

[mnlﬂ(Z) t ke GREINOpbw i dllotatimm 12884 miay be esprossed ad:- | ock and

PilotStrength of sector s is greater than a threshold

val ue; (3) the DRCLock bit fron1sector s is in-lock

and PilotStrength rﬂ cto 1S i s\\greater than a

Her

t hr eshol dragihfew, , mkse__QRAB TXPIE wl.g+an idle
val ue. In enbodine Iglt s is detefnined, the

current wer qal I o atlon 1238a may be increased mhen ®)
QRABps |§O degr eaSEAPMIew, ORABps i s
busy. ’4"-‘?’”& re 18 i I lustrates the Al 1806

sending a request nessage 1866 to the schedul er 1840
on the AN 1804. Figure also illustrates the schedul er

[00113] 1840 Aemeh by séend@n tha RS dftddons) whbe tHTsahfFon lefel 1135 is
some enbodi ments, the schedul er 1840 may send grant

Frachedgand themmpiig eseiTo 506 18R GREEnopgMEAidoaRony d238a decays
éieﬂogéﬁ’cﬁatll Veﬂh%s alld¥s RE g%;q{fgeglge H54Q VIR c)stecﬂ§J AR é)ower allocation

ages 1842 to the I'n response to a reques
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



nmessage 1866 that is sent by the AT 1806. A request
nmessage 1866 contains AT power headroom i nformation as
woebds/asisper - f | ow queue | ength i nformation. [ 08ATA}]52004/025119

Figure 19 illustrates informajon that may be

mai ntai ned at the AT 1906 in order for the AT 1906 to

determ ne when to send a request nessage 1866 to the

Arbpdiaentsadt 1§ fagrrtiorafserving spotpr dily pibed posvsn ¢9 dteepdlonipotver of the
r gt L1968 indicates

BULR ARSI R A Rset 103 BE9 AL, [TARRBR Pl Toh & 366iEr « tha

rsatveties en¢ orahbiewf theafollewin2@Bnditiofat @) sefir sq8tHeTerward link serving
ever L _some epbodi nent s,

CRUST BE the Lokt ebmauac 2 gt DRCIS B IR Sstior &1k out-otlock and
(Pibestiabl, vt dbior b heBrehfle ufih 1 A08NSE Fgglfg%f) S BRCLock bit from

message 1866 to the schedul er
sedier fray imlosk dnd RidatSuénptled ofi sebton sriequrester thah ey thadshold value.

. Th uest interval. 1970 indicajes the period .
%ﬁ 1Z%?’rlrstg g ?I%‘gépﬁ i S22 dl5e ¥li6res grgkq%g@n%ghgr@ nRRABps is
etetrhinies,ahectirtedt pd®4QillobRichOBS LAY Bt M aSed WHENQRSBps is idle,

re&uest interval 1970 increases above a certaln
£RT BeK be desrarsed when ORABRs iabusy906 sends a request

I 1840. Both thods t
ons22860398 B, SR8 180 LR IR s 0
weeduler 1840, orathe ANI€804. rEige@Jd 8 ald6AusRyeshBe SBBEuIMEIQ sending a

ei t her net cayses_it). [.00118] Figure 20

B Storiieed 5o EE BT Ao i apae i disesn dhe scheduler 1840 may
§ i N ORTt the A 06
simgien B oo g U EIALE p, o
sdieddiar £§40204y) sendyerastresssigee 1842 toctht ATDWR06 il fegpoakd ©Ma request

B8 108 g st K UBE AT {R06 4 heah™t pisnimes APPGEMBRAT power
géeaiRdond fdimyion as dellas Ebrnﬁ@w gﬁéueq Afornffn, Were

the ATs 2006 _in the subset 2072 include nore than one
[00116]f | o\ Kizwe 1% Wastierdafiraatioothot may bdstartainebatdbp ATat9O6 in order

i 1374 f N
AT 1DONK qSuBao b aRA  Bestt sl BB e Fomasos. As
pevi dhe AlTl J905ema by rassticidiRiswaE @SredRde rit> 1963, ATfe 29065t ratio

'ggqt.hﬁ% subset 2072. The schedul er 2040 does not
Bpdicaies terplin ol 1raNest Mmersage size dBES spnbam thergvarsd waffic channel

9653 tda‘a_z?ta %QQQ)nV\ﬂhE I?E%r%el'lﬁaﬁi@ g;ilﬁﬁixﬁzg 96@ tIll.i] %mg re ggltétb%gsr, itvﬂlen the

of the subset 2072. Tnstea e’ remal ning
relquest sattool 963 GidRreasss brlomnal sérinin ttreshold e lid) eich tBOVAT 1906 sends a

current po | .ocations 1038a. The grant nessages
?@H??Wff/%g%ﬁ@@ tge ??%‘F%"rqﬁgfgégri od for sone or all of

[00117]t he CTR¢ &M 19D6WRLy Abd BE AsbQRted AN Srehadst inty%g]zwo(.j'ﬂg: request
period for a current power allocation grant 1374

nifgya 4049 infingtasdhe perind ofTtime sipck dedsstrbpestunesage PRfewas sent
I ' 8a f the correspondi,ng flow 121 .
e L PR —
groaat ckAZi4 thisfidld 931ué,ThacaeIAIRNIEs Wnia triificHRERAS 866 to the
[ hlgs[tr%t 8d in Figure 20, the schedul er 2040 is
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



not designed to fill all of the capacity in the sector

2032. Instead, the schedul er 2040 determ nes the
wouorsangispower al l ocations 1038a for the ATs 2808/US2004/025119

wi thin the subset 2072, and en the renmai ni ng sector

2032 capacity is used efficiently by the remaining ATs

2006 wi thout intervention fromthe schedul er 2040. The

89Y de detzonmeddgr aablaide2@PperWhengshe Ald 2006 incthe subseh 2@ include

I A SN N e N —

ﬂ%ﬁtlmgra{@es 1374088 &indyr allyohihgbRswo 128K toar &rh AT 2006. The
events, including detection that sonme flows are
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the ATe200dnbnkin rthe sectori X032 Hieat Afe AdtQGart of the lsobwet2072. Instead, the

det er.m ne_t urrent po al | ocatiopns_ 2138a for. the
RS 1E P08 He tRrso¥Ge 2Rl deiFvans Thdnenn curent
AowacAlocA{bhs 211)@@? Phé branP YiREsdbdBo4CRAY §hA8Id 9 h@ldmeg period for
St eadystate val ue. For exanpl €, if one” AT 2106 ent

@mnfu of eHd¥dths surrent peRer sliochtien graow 746 Thathohtisg geried for a

t, th {
olfaet PRSR Siorath Bt £ BE8GRs PRk bemyT 250 peePh g comrent
p@vérhgloestion” E233e qbpﬂle&b&%sﬁdhﬂmggﬂww121mmeerevev dpefBYd by the
take sonme time for this to occur. [00121] An
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6, as determ ned by the sched
Aé“ s 2006 wgtholhtan‘@r@ntlomésga@e setied@ler Q%O AThe slﬂﬁeismﬁ rhdyechange
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2106 may subsequently be allowed to track any changes
sy of eiicensh gV eits Arcleding deteeivontbaisiopnedievey aemet nieeting certain

r allocations 2138a for the fl ows 2116,
%Hgk(%ﬁreﬁlgﬁher intervention fromthe schedul er 2140.
[00120] [ 001 2Ripufei 2 iltusRAtes lahothbr a;tmlammﬁcueﬁbﬁdwmrﬁ s€Heddler 2140
grant ne sg%Ze{éﬁZ 2 that is transmtted fromt

ERRg Ancthe 8 apgd @n i 2360 spme emboérzwts Aéthe AT 2106 is
befvdago d‘é!éﬁnﬂl%%ﬁlé mHFe%%ﬁ&g antio%g bygesra ﬂfetﬁ(;ﬁé“%lm on the AT

power allocation grant or one or nore
2108weach2t Ghmﬂmépmerzaﬂo&tmhm 2 tdgai willp oyerttinee, gomverge to a steady-
cl udes. a.hol dj riod 22

%[?tsesvaglecl 1OF gﬁ'{lmglg ongA’Egé(?qe Stﬂtelij raélﬂ'lnio (5, &ec?or 12%2 w1th 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



[00123] The grant nessage 2242 al so includes an

accunul ated power allocation grant 2278 for sone or
walkbosgfisishe fl ows 2216 on the AT 2206. Upon reeerTAiSnm4/025119

the grant message 2242, the AL 2206 sets the

accumul ated power allocations 2238b for the flows 2216

on the AT 2206 equal to the accunul ated power
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2&§)the possi bl e payl oad sizes 2320 for the packets
that are transmtted by the AT 2306. [00126] Each

[00122]Pay! opghysd 28 &%&Qatééﬁ aﬁ&ﬁerp@r%édlﬂfeﬁtf bF & 2380 thésage 2242 that is
associated with dpower evel 2322 for each possible
U
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Prz@rrm@ omlae quawnt RAVE @llogabine Eranés 21 742322h
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oz P09UGS RS 230 o QLR S5k BRHLRH rEGEL Ml
1227&,1 ﬁirrs@trmomalb lofi rtlzd ﬂbxys (29_16 toanhei B 2006.c Afpint tecsiging the grant
2406.

Biftaar ALfe S0 402206 SHStheciepbRUEls ap e locslE 2238b forthe flows

Q@fd y@@ﬁ@Am(ﬁeéqgl fi@ﬁe%c&ﬁﬁa@@?o%g aﬁb@.ﬁoﬁ?g? 19278 for the
t he power | evel 2 for a packet [00128] “The

tormasporiding Sowe 3hkh inithmgragBessagecd2dde an aI I ocat ed

0012415755 PR L BRREFS PO BeprBleon R 1o BORT 2bli8axT 2206, in

Béthe LBbSHmMERSE TREWBWet piofld 433D af@ayb&qrsea kd @aahﬁﬁ!e thagload size
ﬂﬁiCIflcall , the allocated Eﬁmer condition 2484 is

end the noaike levebdd) ofyppacket thkisgrprmittedhy e sl A6 to the AN
?ﬁ geed the total available power 1034 for the AT 2406.
arious exenplary nmethods for determ ning the total
[00125]avai | Ehé powervofilt@340 fimludeb @ pAraR4 @ pagload sizec2829e d'he payload
above, O]Hé%% The trans sion conditi os%ﬁ 2482 al so
FIAe %ﬁ?& igelydsd uthe power Ffiel A3 baredhe gossthe bidaidsiass 2320 for

veeﬁak&mma@ﬂe%%ﬁmmmm s3over |evel 422 of

acket 524 does not exceed a nmaxi mum power | evel
[00126]t hat Ew padondspec 2320t therpotiee pATi12 2080 i Gﬁm&@ﬂedﬁidl a power

%{Sg%ﬁ-ﬁf %ﬂg@%”d' i %glisglzlsd's?ozn raxlllo 9 n%e ﬂﬁlsgateg embodiment, each

payload size 2320 is associated with a high capacity power level 2322a 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.



condition 2488 relates generally to ensuring that the
payl oad size 420 of the packet 524 is not too large in
woi2e0s/00818t he total avail abl e power 1034 of theP&T/URZ®E/025119
as well as the anount of dat hat the AT 2406
presently has available for transm ssion. Mre
specifically, the data condition 2488 is that there is
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[0o130jt he PoNE 5%@ 1§4101f§%§11t§d?1§t248§ BB G dee:QI s cB}?(ﬁu&?%s The data

pr of i |nc pre-transition value
pasliticr 2488ielats gendralkdy toTenFRitYy it the payload 91393 MZG) ef thb @acket 524

sition valLye fo | oad size PS
RSt 490 BEae THNeE ook AR PP Eh LT HBS 4 2496 as wel as the

%Sﬁntt 6iaﬂ§thtt!thnth‘éaNFe21W Ffé@éﬂt@aﬂass h¥flable ﬁ')?%ansmmsmn More
transm ssion node TM TxTIPmax i s a maxi mum powe

pregdicalipnghe fafa defditierti2488ris thabthefe 12 @6t a pa}doadesyzebBZQ in the power

t he Pil.ot St t h neas AT 2Q6.
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feVWatket 824 Uhd tHaCisastle BOMRFyIY tht MisGLITRT) 1BE ﬁﬁ@ﬁﬁ oY AR that is
enbodi nents, it is the ratio of. serving sector

piesetlyiryarable fortransmission, ) thst amennt of KHeta tb@tdh@ tagal available

I | the up and down ranping
%a%ﬁ%()%@f%%hggg pergfcér n’sg)%a {tgnom)usly It may al so be
[00131Jused The CfmﬂibW(ﬂg Pprdvd@ssna, mahdidicaA Tdesd@fiionn ofOe  transmission

at the edge of sectors) may restrl ct

o2 g e iioRatet PORBREORIItion 245 My be sapiergd as:

unwanted interference in other sectors. [00135] In
sonme enbodi ments, the data condition 2488 is that

there i g‘meNampﬁzy,lsgrg@E z P&&&fblTDPOhﬂom,\ﬂe)f profile )
2380 that corresponds tT a | ower power | evel’ 2322 for

t he
[00132] IxT2PNominalpsy 1s 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(T xT2PPreTransition g 1, , TxT2 PPostTransition g 5, ) < IxT2Pmax (10)



transm ssion node of the packet 524 and that is
capabl e of carrying a payl oad of size given by: r n{d
wO 20RCaIsver si onFact or x Pot enti al T2PCQut f| ow ) PCHUS2004/025119
[00136] In equation 11, is thg amount of data from
flowi that is incI uded in the subpacket that is
transmtted dyri sub-frame n. The expression
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associated with the sel ect
I[CSMB@FIT SrmEBBnbmil pbwes tolevad nieatingumhatitieintdrfegence in other

Essm ssion conditions 2482 are satisfied if the
pac et 524 is transmtted with the sel ected payl oad

[00135] si ze m&aﬁlemouh@erﬁpmee@@@midng)mr tBY flerc43 26 -
i?n step 2506 it is deternined that tﬁse tranrsmgés‘?%géyloadme

gAdntt %HQWQMB@ﬁZ?r BYathpiseareagpondsdn 4 lovst ppwasRSel 2892 for the
th di
PECEFLEH 88 0Pfle Mt ST dnd Wi i) Gori R R g e SR o size

§I091B9] If in step 2506 it is determ ned that the
transm ssion conditions 2482 are not satisfied, then
in step 2510 a different payload size 2320 is selected

r emﬂrﬁs t gp %géijszgﬁéac gg%e” ’gﬂggbsé‘f’%g‘éfﬂgzbove (1)

[00140] The deS| gn phil osophy behind nmultifl ow
allocation is that the total power available is equal

[00136] to t e equationfl1t He ip eeincaabt @dth ﬁofrpﬂo\%‘%t ﬁé 19 uH&i in'Re sub-
access termnal. This nethod works well up t
Daefshe theht e tHasmKiedt edpiingl subsiame r uns e Tbé expression

EAPOAIL Dy S PGB OOBR "B e trbniants asts Sor flow 4,

mMt's
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 illustrates 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



transmt power is limted, further arbitration of flow
power allocation in the access termnal is necessary.
woomigsssed above, under no power limts therPguiugeno4/025119
demand function determnines e flow s current power
aIIocation t hrough normal function of the RAB and fl ow
Now when AT power is |limted, one nethod to
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s, n I 0 the.se 0
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sHislipdaien & sigp 201812 dielsranb paylvadbriae i23%) insrledteshitom the power
Efo?ﬁé‘ QF@O | §hHSEIddLE5 ﬁtretﬁl—l{bqgas&é Ol (fl 511% r%lcTnengiél]escnbed

ontrol of "peak rate an ur st Pdtirat i
Bamicet al | ocati on may renmai n aut ononous in aII cases.

For n resource allo elther schedul ed or
001401} o SRR oSN WiRechy Pt aavifen Hincten gt the total power
ﬁ@ﬁﬁbf’e§§ edudl ﬁgﬂi@"sﬁxﬁ f Q{e QVAlﬁGIe%fi edtH ﬁgﬂﬁ access terminal.

| ocation, as the packet allocation process
ﬂ“hlé mafﬂnedlwprbmmllcase@ the pdintrélat sthe esoass ¢ermimat ﬂRIf runs out of

dat.ed f. d 00 ntr
GE Pl reRE o 4 dorBRct diniy P e P ct BT nkmap. When
* afndnes Puwee isAlim@sat fuftBert AbitRioWi 6fhﬂ(m/ '}Jo%¥ aBb&#dh iA%he access

over head. [00144] BucketLevel control "in the grant
iRl s agceesary.- f 46 discyssed lebpye, ewﬂf:ronp obwerekits ¢lee gldgé demand

, aver
PR bl PR SB6E boly oe bfsonor e
ROl 4] oheramgiinguNuw Wehen A over 88 linlREE ofé nidiiod o set flow
|xed point', or the proper resource al | ocation for

tign Swjo comsideibe AbweMEREmihessurigly aralogoys deie sector power
f1hﬁ’tW GERrflly BRUCER: thgﬁatlhﬁ@réccglr\/? yfﬁvgg gbg%%ﬁ the i9%ked to set the

close to its proper allocation
BclAlBo&\éMhIhm leadrdtoteheinflowe pawt:naihrmhm rbebeideadsithit when the AT is

g&flhgggﬁ eéln S:achlﬁow 1m%f1ae’t ﬂ %sos% Itﬁe pé\}vgreallocatlon 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 functions

1S necessary.



[00146] The schedul er may send grants to a subset of
the flows, and allow the others to run aut ononous
wabkb@wasison. I n this way, resource guarantees RaY/US2004/025119
made to certain key flows a%then t he remai ni ng
flows then autononously ' Fill2Yn the remai ni ng
capacity as appropriate. [00147] The schedul er may
[00141]; rrp | ede snmmaryshfepmuud i faalres W sbinerorvdik p€ ther embadimsnts nlescribed

T AT TR N S

allb@vml (T:emﬂbw@ﬁ@mwythﬁsefesmﬁ@e RVked q¥Epackbd ﬂﬁﬁ%ﬁ&ﬂ (including
In this way, QoS guarantees nay be nade with m ni mal

§P’§Ffél°fﬁ@akefﬁ@ @d@ﬁﬂ%@aﬁ dysation).hat in order to achieve
a QoS h r. sche

o, A0Sy e AP Bl
blloadopaither shedifledor aftoridhtous ullocHHiaR s passibls 31"1511@ BBows seamless

go1agl, The AN f fl ow d Pt
FRGFAR SRR o AT BhA Logion i Baraaket alieatiss process
BEhdvBERR shARTA BEthl d48&L LA FreatEreSRRe V\y 'bﬁ %Baatécf §EbEN or not as

any perflow mean resolrce allocat!l on
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ows for very tight control of each flow s power

al |
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This allows for trading off tineliness
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Laadting fRRASAD! ddtifen dRAASA th%% vail.{eg\ﬁé(&&ﬂtffo% 'PfEl i‘ézﬁces the

max duration of transm ssion at OWer ra
tiledorilie netwoalk rhget kitose ﬁeﬁmﬁroﬁerraﬂ]b&iroat(a Otrdﬁmt llrlocahﬁln) and then
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al l ocati on, for tuning requireménts to
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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 functions, 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 control information in each sector.



dynam cs in |l ess | oaded sectors, wthout affecting the
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[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



relative to each other, as though they were sharing a

sector with just those AT's and that nmax power | evel
woOrhs/Agispower |imt is anal ogous to the power PCTHIS200@H25119

the sector as a whole). The r remaining in the

sector not used up by the power-limted AT is then

avai |l able for the other flows in the sector as usual.
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wilen t he packet size for high capacity node woul d be
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hi ghest throughput for an AT occurs at the | argest

peatleble within thn 4TV clhat & recflows within ths iASh mabdan tHopopgr priority
it _.anqt her, , the peak rate.for high capacit )

b 88 Bt o MR B et Ao i bt hase s and thar
a8 PoRies SdveN(the AT oWed NinfieRaghlogourdand hewer IEmitlof @dedctor as a

to use |ow | atency transm ssion when it is appropriate.
piale)i Thepeweematine inithheestor pat wed p by the pOIGAjmitdohT is then

b A 1Ras: ﬁe'gﬁfe’[fp WQﬁ{ ?‘gﬁ&‘%f Whigh restricts its

maxi mum power all oca t may al so be desirable to
[00160]r est r High eapaéify floaggnaghé endrgeinitino lovp dmetcy tpaishagstons when the

dependent on its locatjon in the network (e.g., when at .
fﬂﬁ % %&Qﬂ%ﬁwcw PolgRH] totsasam e orleatugh erteh that not merging
WaLRY e8] RS B8O fowdd BRtRnE18RESsE E)])ciakets-.rh?hip gr;a?lﬁﬁﬁﬁ Smoothness in

. TxT2Pmax may be designed to be a function
Rahsmitied powyerrappropiiate) toriatselftiterfisfing systeni. nHight capacty flows may be

PRIGE i oA e oriaioeS oot SerofiE hish odfubic A B detay

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.



2606. The AT 2606 includes a processor 2602 which
controls operation of the AT 2606. The processor 2602

woayosalisesibe referred to as a CPU. Menory 2604 pCwiisednd/025119

[00161]

[00162]

[00163]

[00164]

[00165]

may i nclude both read-only Meypry (ROM and random

access nenory (RAM, provides instructions and data to

the processor 2602. A portion of the nmenory 2604 may

al so Pnedtideigiopapasitnaflows mayhbie treaseited imdovpdatency mode even if
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prarRsydensndent oariés lpgatinsy inpthe rebHenksE. g Prencatithe bom of two

518 SEIS 0, AR AL00 3055 LR 10 i
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devi ce based on a current state and additional signals
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si gnafged @thé)ﬁ ﬁﬂi@nalﬁh@cﬁ”ﬂf anp FihsHah ilﬁ:%h{bgall ent of an AT

device 1s capable of operating in any ore of a nu
86065t dhe AT P@O&@liqludﬁh@ POcE80626(12s whichodontltels @pesyfioheanfi the AT

2B e oo™ A2t 85 31 BaE0BeRY In by Blpig 2604, which may

fichide dRkh S4810R oYy (FROPH 2 GATBOM G&lcbOMeARY BEAM), provides
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Hetryetioas snd viattclo thy prasaysos 260 db garicn. of He 130y 2604 may also

coupl ed toget her
K5 SORANSR B Bt B A R R AN 2 Pover B, o
cont r Bhe AITgZﬁ@B Wwhish napbeanbodicd $n 8 vdiedss b(biﬁmluﬁlcatmn device such

addi t1 a data hus., However, for the sake of
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sl %Sretcgﬁfelb 9§1§%§t 152 Qsml-ggign %dzge%g%;&y 88 éﬁﬁlb such as audio

I nclude a digital S|gna processor
compruicaismisnoptwegriht AT 2006 asldial temotd locdtion, such agiah lAN 204 The

%ﬁﬁ%ﬁ%@&g?ﬁ r(etcgli%grg }gﬁqG %g\tylhlléelr légrgl{)meg qntlona [t:rlalgascege} 36& 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.

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 detects such



than a listing of specific conponents. [00169] Those

of skill in the art would understand that information
wanosyigsal s nay be represented using any of aPCaUISEi0y/025119

of different technol ogies and,techni ques. For exanple,

data, instructions, commands, information, signals,

bits, synbols, and chips that may be referenced

signadsighiotal endvay, sblevencrgsparinseudonoise (PNechinsy pewerrspeeirah flensity,

es urs. tromagnetl C waves, nagnetic
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application specitic integrated circuit (ASIC
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H?YEFIG%PES@%%%‘HPMHQI%‘I ¥&P%ty of microprocessors, one or

o 7S ThEEORY BASHRER LBICOTSELO ST iRy o
blonks, hmddwes, adirpoits,t hnd dégarithrbestepa desamibed t ino nomaecﬁnon tveith the
npoditent s, i achosed heneln, S b ehodi el LASE Yompute
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
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may

implement the described functionality in varying ways for each particular application,



nodul e executed by a processor, or in a conbination of

the two. A software nodule may reside in RAM nenory,
woéhemshismsnory, ROM nenory, EPROM nenory, EEPRORCTARISROOY/025119

regi sters, hard disk, a renovagble disk, a CD-ROM or

any other form of storage nmediumknown in the art. An

exenpl ary storage nediumis coupled to the processor

Sutcyick fraplsmerteiendecimgnsrsbaeldingt gfr mwicrpistedfas gaysingaldeparture from

i ' ' . the storage nedium In the
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[00171]pr oceFheorvaribhe iflieeiss dogiasld blodks, sinodwes AR ickBuifBMescribed in
reside in_an ASIC. _The ASIC ma%ﬁrey de .in a _user

CFIeFR Withke gmpedimepts,asclesd hereir By die imlerpented or performed
S0 B3B8, L GuSBIRETERSS, o fpicain

shesifiostetraab odtuit ASIG)s apficd pdsgtatiabsabie atay (FEGAPDr ofher
Killed.i he art. to make or use the.present .

PRRECAETANC 0t dRticho GFINt an T Guyie lofbo dissista durdware

Wbihporets! 8AGHY lﬁoﬁgﬁﬁﬁ&ﬁl&he}&f tdf%;ﬁ&ﬁecﬁ{ﬁ bérfsind ﬂletfggctﬁihg described

and the generic principles defined herein may .
hpreini. X gensral Pamosepisselisaemey bevk nhieraprodessar, birhig the dternative, the

| I ope of..the invention. Thus, .the
SRR iy, B8 15 i il pr DY sl creoegton, o tate
enobide."EA SrosEsewn nfagr &sd) belimpleméed @s ar eomBRANISA S computing
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sthet mich confipratiinng: a transmitter for transmtting a
rever traffi ¢ chanpel to the access petwork; an, i
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net hod. .conprisi-ng: det egn, ni_ ng whe ra curre r
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r I ' o1 f 4 r .power .

4150 RO ol S bl e B fmaon o
theestarape enddiypawdn tht laltembiivg) thostotdpe thediuin 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:



determ ning an accunul ated power allocation for the

flow, using the current power allocation for the flow
wanastongisaccunul at ed power all ocation for the PCOWSE@®4/025119

determ ne a total available r for the flow, and

using the total available power for the flowto

determ ne a power level for a packet that is

transmitted to the access Bt %. 2. The access

termnal of claim1, wherein the total avail able power

for the flowis equal to the | esser of a peak power

al | ocAniageesa trménat that isfconfigured far evirelgss wemmainicstien wish an access

flow and at |l.east part of the accumnul ated
bk SieplsCieP s, PloprBRE' (P

power— a & flow. . The access terninal

of cl aithsitteh®r GhikniifttgReterfoneific dhdmebiol tA8 adcess dfork;
flowis the current_ power_ allocation for the flow

nul t i A FRgnnsyfopreceiing; sigpalsfeqnp the agcesy Retwarlsess

term laim3, wherein the limting factor
depeng?h&%gstoﬁe current power allocation for the

f 1 ow. menibheincaietronict mmuunddatioh wathahepicessbernadn t he

accunul at ed power_.al]ocation far the flowis limted

by a PSIHFLORS §i9reddp dhe mgmory, the Jpstrnclonscheing aiecHbIE f m

1, wherei niﬂlﬁle&gﬂaqﬁg&lgmgow .al location grant is
received fromthe access ne vvor%<, the nmet hod further

conpri ses de¢emiivinggvietien b dimmentpewenalldeation grantior a @ow on the
power allocation grant,. t.he holdin i od, i ndicatjng,
ow 1 ong tho. acBess Pt DestyRE ol e diees ot

al | ocat i oniffteg curfeat Hbwosy sBaeiontgParit EstELECEOE tseRiBW current power
al l ocation grant, and wherein upon expiration of the.

hol di ng peri od, aiasatierfos he flowy aquedio thacemerpeweyallocation grant;
det er m nes; . al ' f . .
tarting pi e il flberlMUElioR o8 Bhd R pebPcBved. dgiemining
7. The access t therurrant pofvee hidocatidn fosies @owr, t he met hod

further conprises receiving the accumul at ed power
al | ocat i ond¥ieimipRg apaggmyieied pawcaliceationdet thsdlew:s,
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further conprTses: erm nin Ion has
been sati sfi ed poversdinchtiog far the floestd déerminkeea totat avaiiable power
power allocatiop grant to.the access network; and if

the condition h%%e@%wﬂfli sfied, sending the request

to the accgsisg MRUNET Kaildble PORePBE BRIIdwEl Held iRl a Sdvitr Mvel
8, wherein the condition is that a ratio of requests

sent on the revirseacketlial ts tranamiited to thedigeess setmtorlon

the reverse traffic channel has decreased bel ow a

t hreshol d value. 10. The access term nal of claimS8,

Qher eiChe adeessdomaineli odelaim 1t wheremn the tpigdsavailatilepawgr 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.



has el apsed since a previous request was sent to the
access network. 11. An access network that is

woandsioggnsed for w rel ess conmuni cati on with anPatass®4/025119
termnal, conprising: a transgitter for transmtting
first signals to the access term nal; an antenna for
recei ving second signals fromthe access termnal ; a
pr oc eSboiccessetprpripaliod clairadt whaeln the aeavmudated peweri allacatioa for

BLORSPR iy | AakiusLogs stored in the memory, the
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conprising a current power allocation gran
povecraillocation gramysdovherdiauperc egpdhtibe bfhe dbldidgperidd, the access
access network tc{]at i.s confiqured for. wireless

tegmRghatorqueny sty qabermines die uLieRt PRI allpeation fipraa staging point of

{}g%uﬁglgt%gve}gﬂégaﬂ&llémﬁgnpr! sing a plur a! ity of flows,
the access network conprising: a transmtter for

transmtting first signals to the plurality of access

per m O SeoBNodfthAYIRIAA", VRERINMLDthoHRRARRH IR Ses receiving
romthe plurality of access termnals; a processor;

thermocumiilateé pewtr dlvcatiandiontheifoat from the sdvesshretporicessor ;

and instructions stored in the nenory, the

i nstructions being executable to inplenent a nethod

8onpr The mgessdetmenaliofictajm dyuwhenein the wethoal fidhatdoomprises:

grants for. a subset of the plyrality_of flows; sendin
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aut ononmously determ ne current power

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 Valpe.

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 an access
terminal, comprising:
a transmitter for transmitting first signals to the access terminal,
an antenna for receiving second signals from the access terminal;
a processor;
. memory in electronic communication with the processor; and
instructions stored in the memory, the instructions being executable to

implement a method comprising:



all ocations for remaining flows that are not in the

subset. 13. An access network that is configured for
Woi20@slegis1 conmuni cati on with an access term naPCTHIS2004/025119

access termnal conprising asklow the access network

conprising: a transmtter for transmtting first

signals to the access term nal; an antenna for )

recei vi ng estiowiug sicghiastatevelvas efantensowys powenillpgptiong for a

processor; meno s ronic communication with the

processor; and Iiglﬁrs,a;h?yuogfltf?ogxsrlssons(fng R a%cﬁgs tﬁ%\é\fﬁ’, t he

i nstruct i osestinpedungnepeedd hl&datioh grantioe i pluralityRif floths equal to

conpri si ng: determ nij ng whether the flow is neeting at

| east one qual i £ e¥maed Yrady-salgurlresemd; it the flow
I's not rreeéén@fglgtﬁ?arﬁtmés o ORG oqw‘r?é 6r{eyor ﬂi]oré g&c\%sgtgrminals, the

requi renent, ng a grant nessage to the acc

term nal, the ggranimesssgageat toamartichilangc@sciermmal cqnowising a
al l ocation grant or, an accunul ated power all ocation
grant for the f¥BURRL BTG iAHOGaANET BB GT ‘?T‘é‘éet‘i’rﬁﬁorﬁﬁg?wét‘mthat
| east one qualijeRficrmfhal Ce requirenent, allow ng the
flow to autononously set 1ts own power allocation. 14.

An access termnal that is configured for wreless
ERMURK GatdsORetWolthai s G HfRPed B Wieles ¥ ditnniRatRBGHR access
conprising: neans for determ ning whether a current
teovealsavitioe atseaor, theantess tarminald compuisinghaeplamatityssf flows, the

t erm nal Eas been received fromthe access network;
?Fé?g?f@e‘%?ﬁ?r SeMPIRGEa current power allocation for the

fl ow gabimitter foh@arsuiifiB iR QIRRIsAb HRGHMIBR dadddss tebminals;
the current power allocation grant is still active;
meansaif gremnatfer ereiving seqead signple AronpBweiurality of aedeshterminals;
t he fllglygcgsmt,he current power allocation grant has not
been recerved; neans for determ ning an accunul at ed
pover mambocatdlefrohrcothtunidativa withahsplodessors biid) t he
current power allaqcation for the flow and the

ac c uriistpcigng gipesd 1 thegpemorynthe dpstiugdons| hsipereyeeriatde i ne
a total avﬁﬁﬁéléﬁ&ﬁa %ﬁ{)d[é&{ppﬁs .flow and nmeans for
a abl e

using the t aval ower_ for the flowto

det er m ne detgoiring lceneait pbeer dlgeaitdegrantieddr a sibset of the plurality
transmtted to t access network. 15. An access

network that is° $gured for wirel ess conmunication

Wi th an acgRdmg 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.

13.  An access network that is configured for wireless communication with an access
terminal, the access terminal comprising a flow, the access network comprising:

a transmitter for transmitting first signals to the access terminal;

an antenna for receiving second signals from the access terminal;

a processor;

memory in electronic communication with the processor; and

instructions stored in the memory, the instructions being executable to

implement a method comprising:



termnal, conprising: neans for estimating

st eady-state val ues of autononobus power allocations
woanosaipisural ity of flows on one or nore accesBCT/US2004/025119

term nals; nmeans for setting ?‘gprrent power allocation

grants for the plurality of fTows equal to the

esti mat ed steady-state val ues; and nmeans for sending a

grant mess &germpisingaehetn thenow ifementingst teastome guality of service

termnals, the grant nessage sent to a particular

access term nal @on‘prl stng a current power allocation

grant for ifthe flow iohotmmdeting v 1@t dikajuaBIFSErvice requirement,
termnal .16. An access network that is configured for

wirel ess conmunfEEIEmekRessegede dhe aceassAemEnglj the grangmessage
sector, the acc : ] QPR AR LENmf
flows, the accegifﬁ%%%\r}\%% Eﬁjcr:éolﬁ%rl &%%:C&?}Oeng%gﬁt#)?h at lated
det er mi ni ng cur pewtr ghlovsiongdramdart theflogt amt s f or a

e O el 38 e Pt
to the subset ofdwigs MMl td yuté‘ﬁonﬁ&@l@?et #H&y 8 gﬁx%r allocation.

nessages conprising the current power | ocat

grants; and neans for permitting the access termnals

119, aUANRERN Hrhite RE [V RRASHES BityiRANE rcoﬁ\kr.uﬂﬁ;%{ibrgglﬁh access
for remaining flows that are not in the subset. . &H
aelovesk withinosektor eampitisingonf i gured for wirel ess

conmuni cation W t.h. an .access termnal ,..the acces

Cer m ATt ISRAF FRRA IS, Cpright Rt llgeafiogbgagnt for 2 flow on the
conpri si Ngacd¥Beinih@had 8& Rty ADf¥Rehd RcedshRtddRW i s
neeting at | east one quality of service requirenent;

means e8RS g ptiinga auresnh newercdlogefiont for thedlosceauekto the current
term nal i f i | he .at. Jeast one. .
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conpr neamgfoadetamtiinl thowerenapdweralllooqioprfanthe lowaf the current
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acces mepas foi nsihg theaurest poerf aldecaton forthelewe hed the accumulated

comruni cation with an acce network. withip a.sector,
a met hod cBREF ag]]oi;]ad%onégli @F ﬁ’ﬂ’i tﬂélem’clﬁé‘rwﬁp‘t‘{ﬁl?@ﬁﬁ’ower for the

power allogg¥i s grant for a flow on the access

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.

15.  Anaccess network that is configured for wireless communication with an access
terminal, comprising:
means for estimating steady-state values of autonomous power allocations for a
plurality of flows on one or more access terminals;
means for setting current power allocation grants for the plurality of flows equal
to the estimated steady-state values; and
means for sending a grant message to each of the one or more access terminals,
the grant message sent to a particular access terminal comprising a
current power allocation grant for the one or more flows on that access

terminal.



term nal has been received fromthe access network; if

the current power allocation grant is still active,
weebdsingisa current power allocation for the fl s@arage@k/025119

to the current power allocatign grant; if the current

power allocation grant has not been received,

determ ning the current power aIIocatlon for the flow
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qual ity of service

18.  In an 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



requirenent; if the flowis not neeting the at | east

one quality of service requirenent, sending a grant
woresAgeIsi 0 t he access termnal, the grant neseagaS2004/025119

conprising a current power aljocation grant or an

accunul ated power allocation grant for the flow and

if the flowis nmeeting the at |east one quality of

ser vi 880g &pipiabawaeble powsion the fiew tq determuncaporerio for a
set its OWBa&%mrét i@ltxlaﬁﬁﬂftt'e&) th the access network.

19.  In an access network that is configured for wireless communication with an
access terminal, a method comprising:
estimating steady-state values of autonomous power allocations for a plurality of
flows on one or more access terminals;
setting current power allocation grants for the plurality of flows equal to the
estimated steady-state values; and
sending a grant message to each of the one or more access terminals, the grant
message sent to a particular access terminal comprising a current power

allocation grant for the one or more flows on that access terminal.

20.  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.

21.  In an access network that is configured for wireless communication with an
access terminal, the access terminal comprising a flow; a method comprising:
determining whether the flow is meeting at least one quality of service
requirement;
if the flow is not meeting the at least one quality of service requirement, sending
a grant message to the access terminal, the grant message comprising a
current power allocation grant or an accumulated power allocation grant
for the flow; and
if the flow is meeting the at least one quality of service requirement, allowing

the flow to autonomously set its own power allocation.



