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[0004] The present invention relates generally to wireless communications systems, and
more specifically, to improvements in the operation of a medium access control (MAC)

layer of an access terminal in a wireless communication system.

Background

[0005] 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
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termnal (AT). Functionality perfornmed by an AT may be
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, 1S-2000, the forward channel and the
reverse channel are allocated separate frequencies.

[0008] 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
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may be performed once every slot. The estimating may involve filtering a signal
received from the access network with a filter having an adjustable time constant.

The method may additionally involve estimating a loading level of the sector,
and determining a peak power allocation for each flow of the plurality of flows. The
peak power allocation for a particular flow may be a function of the current power
allocation for the flow and the estimate of the loading level of the sector.

In some embodiments, the method may additionally involve, for each flow,

determining an accumulated power allocation for the flow. The current power
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of the current power allocation for the flow.

The access terminal may also include means for estimating a loading level of the
sector. The access terminal may also include means for determining a peak power
allocation for each flow of the plurality of flows. The peak power allocation for a
particular flow may be a function of the current power allocation for the flow and the
estimate of the loading level of the sector.

The access terminal may also include, for each flow, means for determining an

accumulated power allocation for the flow, and means for using the current power
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packet;

[0029] Figure 8 is a block diagram illustrating an exemplary flow set for a low latency
packet;

[0030] Figure 9 is a block diagram illustrating information that may be maintained at an
access terminal in order to determine whether a high capacity flow is included in the
flow set of a low latency packet;

[0031) Figure 10 is a block diagram illustrating an access network and a plurality of
access terminals within a sector;

[0032] Figure 11 illustrates an exemplary mechanism that may be used to determine the
total available power for an access terminal;

[0033] Figure 12 is a block diagram illustrating an embodiment in which at least some

of the access terminals within a sector include multiple flows;
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Figure 23 is a block diagram illustrating a power profile that may be stored at
the access terminal,;

Figure 24 is a block diagram illustrating a plurality of transmission conditions
that may be stored at the access terminal;

Figure 25 is a flow diagram illustrating an exemplary method that the access
terminal may perform in order to determine the payload size and the power level for a
packet; and

Figure 26 is a functional block diagram illustrating an embodiment of an access

terminal.
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somuaRatiol eystemlat Wiredessl coommmicalibe systeys taserswidely deployed to

based on code division.multiple acces .t
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I eBabQord S5 AibiBR multifiPNPecsy EIBMIADS @ik dBSsiGefrludtiple access
advant ages over other types of systens, including

i(AOMe9)s ed sems taghmr cnpdudatiop. teflod@rp. A\ G MAeg¥stem provides certain

v A phe” Yk LTS me AP o b SRR et ©F
St ati anwBaREs SbinuditafieTERtddirhdyt Ye Jesipatdr © fupport one or more
Dual - Mode W deband Spread Spectrum Cel | ul ar

L yst e ' I
stahdarde qughoah deei HAEIARE93-8 dpbile HatngBase a%?%E&HPatlbllltY
ffered.byna Okt ) ' »

S R APBOMH iead] SbFEN R gy s 0
ewRadiae dthi NS29% tanddrd d deusndad | offdretiibyga Doosortmn Nosed “3rd
3GPP TS 25.211, 3GPP TS 25.(@12, 3,GPP|3|I§H)25.§13 nd. ¢ of
fggopratian Partpership Pegpect eefomedsipoherpingas : @B ﬁ%‘?’&%ﬁ Jpaseto
t i St td BfF1er sdpbyr$ 25,212, 3GPP TS
ggﬁ%ﬁ%ﬁ?l%l%%g%g?gﬁgg%iggﬁgf%rt nershi p Proj ect

25.718f and 3GPP A25.214 HGPR3TERY, 3ntefared®, Bereinfasrthe V-CDMA
t

g o standsi® siEarae SIeed MePEMAnngue g Eielr Byprersiv
Project 2” referred to herein as 3GPP2, and TR-45.5 referred to herein as the c¢dma2000
standard, formerly called IS-2000 MC. The standards cited hereinabove are hereby
expressly incorporated herein by reference.

The systems and methods described herein may be used with high data rate
(HDR) communication systems. An HDR communication system may be designed to
conform to one or more standards such as the “cdma2000 High Rate Packet Data Air
Interface Specification,” 3GPP2 C.S0024-A, Version 1, March 2004, promulgated by
the consortium “3rd Generation Partnership Project 2.7 The contents of the

aforementioned standard are incorporated by reference herein.



expressly incorporated herein by reference. [0052] The
systens and net hods descri bed herein may be used with

whe@hk/odata rate (HDR) communi cation systens. APCHDR004/022901
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comuni cation system may be designed to conformto one
or nore standards such as thg "cdnma2000 H gh Rate
Packet Data Air Interface Specification," 3GPP2

C. S0024- A, _Versign 1, M . 2004, | b) h
cons oftR | IRR" S1bgerish étaé‘PP:)?Y?’}ﬁ r PR L?egy@?‘gf":g?m . i 3, gccess
féﬁﬂﬁlﬁpéﬁggpg}l{}% RAbIEIEAHRIRM afd AaothrAlcate with one or more

I ncor p . reference herein.[0053] An HDR )
HDIRs basebetntimtsatwhich, mali eh referyedoéo hefednr e dnedstth@pelj Hanggeivers
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hcrdilnm@ahv@n declzoptelics YAty M@d@frbh@ldﬁn%w@fﬁ%’ééﬁ?&éﬂ pool
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gﬁ?ﬂ%?ﬂeﬁa§f6 JET otla P ISEVOTS ?%?re Q?%eg‘gcteist kﬁo&glg%ego‘(&ﬁ? dcBss network

6@¢ HA% phdRi)betrdanuliplelactdsa em@ialse r’Eheadedesamelisvork may be
pool controllers are parts of a network call ed an
Authes comeetotokadditionaloieserkn autsige ko acgers BeMoL gy¢hyas a corporate

Kot . . _
ﬁg%agtrir tﬁé?ﬁ%@l@% %{i tﬁlléaSJ %ag%ﬁégg tﬁgtgtﬁ&ﬁ@t@ BtSveerd BEHPALEI Serminal

¢ to additional
aed wiohksutsidd attderitsheAacceass teratinadrthat hes ehtabléshad an active traffic

corporate intranet or the Int t d ‘
G R0 RS AT BB TR BN AP AT® 4 StH Ryt ve aecess

9%§r,a?fanﬁ &4 YRJ I5be N RARESHI EANThdRYs fedihalB& is in the process of
establ’i shed an active traffic channel connection with

esteblshingpare actvke traffoo ichanngh sorsiegtions With ©aF | @dmgre modem pool

active accesg.termnal, and is sajd tqQ he j : '
B bR SO TR iR o s Ry i o ans
Qstaaalics Mhdt GoAthuafchiey enrblig 4 Werefdia Bi@nelcanh@ath anvivddt dhannel,
one or nore nodem pool transceivers is said to be_ in

gmmegplemsh@eﬁhﬁp optieprcoanisl sabless AR asosssigmMipglymppfugher be any
ta device. that .co ni : | bel

aharEmeb BF pirpS of Ao rEa SR A Sht it b PE 588 compact flah,
fekf2fHal BPinteEnd induemy bawirelek @dandline phorees STHeawominmalicattay channel
further be any of a nunber of types of devices _
it}p{@pg}uwh@hm acgess terminal sepds @1@3@% é%m,msa%%g tiapsgeiyer 1s called
%ﬁ%eﬁzéﬁ@l_rﬁ%ﬁnélm efaa ko RdahtR cﬁﬁr{nﬁi e&dupli WiBK!d Rodem pool

e conmuni cation channe rough™whi ch the
apaeeet shds sighals eroisacsdsg teaininal & calied afvwandbennel.
transcei ver .js called a reverse channel .

[0054] ¢ onrudigas it dHUSTRICR AR CX4RRIE 05 A CQRTERCE l?fbsd%’%%ﬁloloqo that supports a

LR AHBEE &f VidersS @RA Sis SEHARE Soft ‘nglém%ﬁﬁ@gssattl@ism dodle iaspects of the
called a forward channel. [0054] Figure 1 illustrates

ambedamptedisfussedclameinni Anst Pbayagstytairalaguhmp apd methods may be
?"\%%F {%{.ﬁtgﬁ?qauhegtlfl%{ngarlsgg)&f &Jri%'rﬁ%mgg&é icfyggegf ?@L@ogifdes communication for
a number of cells 102A-102G, each of which is serviced by a corresponding base station
104A-104G, respectively. In the exemplary embodiment, some of the base stations 104
have multiple receive antennas and others have only one receive antenna. Similarly,
some of the base stations 104 have multiple transmit antennas, and others have single
transmit antennas. There are no restrictions on the combinations of transmit antennas
and receive antennas. Therefore, it is possible for a base station 104 to have multiple

transmit antennas and a single receive antenna, or to have multiple receive antennas and



enbodi nents di scussed herein. Any of a variety of
al gorithns and net hods may be used to schedul e

WO e@s®m2$5i ons i n system 100. System 100 provi BEBUS2004/022901
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communi cation for a nunber of cells 102A-102G each of
which is serviced by a corregpondi ng base station

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

some of the base stationps 04 hav mul ti receive

B e BTG AR <Oy B g isls or aryBbE, FERRL o receive
tBidaar 1y, some of the base st ations 104 have nultiple
transmt antennas, and others have single transmt

ant enRersoteTétatioms ak06 motheesoverags |amsm@hgﬁehﬁxed (ie., stationary) or

gtg Is}?or%ajelglléﬁaélirgqs{rna(r}oug pe:ggogék 3 1§ns]91 gr%eag 1§l§eésed throu%mut the
l%nﬁ O FaalY ferfidth tstalibg 106 Bmminicafs eviftaat Rast chewindgloesibly more
receive antenna, or to have multiple receive antennas

haﬂstastaéuongll@ on dmfmwaré shanmabanddhe feyerrgBamst ft Ay rgyye@ moment
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dbsighed a8l Qipbﬁfb’drtﬁ)(c@fcuffﬁﬂiﬂﬂ 6r. se@ﬁerﬁhﬂymrebﬂangﬂu;ﬂe lransmlssmns
various renote stations 106 are di sgersed t hr.oughout

fiven EybikpasestionemSpl hapdatl o CDARR commImcaLPRESxTers is well
3& va‘r?é}ﬁtthé)gﬁ %Hidlsp és%h@ dy n!THét%l hase. sStP%'nP% 1901, entitled

e or war ann e reverse channel at any
gMe&tMmﬂemstedle fen Elrolvgimgl a Sofr Hemdufhlire 2 GiMA €iellnlef (Telephone
handoff is enpl.oyed or whether. the termn

QSIS B eheae e S B BT TP on

Seque"l‘?lé Ghiwhakd cRfiel SefBld! tbi tPinSmiskidA AR $he Basel §t@dn 104 to the
mul ti pl e base stations. Soft handoff in

cenuta rstati@ni hos am}'st,hfe nevefss ohainel kpfsuanto Hansrassin frapgthe gemote

dﬁlfslgr[l :l E@ 90 {l}g dgegs %’[H)dl @Stlg rw Péa)}een arvl\l%gmbﬁgl}%]’%%%he of the remote
leaeRS 106 Ravd kitypleGeddivy zﬁﬁen]i@i @r@@tﬂi@rsfﬁmsé enly''onetreclivel antenna.

assigned to the assignee of the present invention.
o @m]re Thlaasc @w,,am 304 Aranemits &40 ebTomIa FIAURI OEAGHAFLOGHED the

{_fh%vaf arnng s?e Sth?O% I er Sgl%s'hﬁ{go&aﬁl & 1%5{0%‘5 %ﬁ)@ns ﬂféﬁ and 106J,

anne ransm ssion fromt

- fb@m;ﬁloﬁtI@ﬂCQﬁniﬂﬁs daa tohembaesaatioh d060antiGd.onl n t he

[0057]

[0058]

[0059]

exenpl ary enbodi nent, _sone of, the renot sbﬁatl ons .1

have MuPiigh &ty Bie{HIBR hFrBHHBSUMRESYSEHe S SSmetimes
qg@rr&? REAVE HE& W work r(eA@ IidEthd rerlGte &tabibAtd &eliddbd referred to

transmts data to renot tati ons 106A and 106J on t he
faoranacckss teaminal (A Daskigeea) illostral@4d AN204rand and'sf 30¢ s an HDR
renot e.st.ati ons 106B and 106J, - base station 104C
PHRYHGREOYSYSIE™M- renpt e station 106C, and so on.

[ 0057]ThlenA'§ 060 ok ekt SorirhiRkatANWIRI tBEIAN P08y SASHhdicated
the base station is sonetinmes referred to as an access

rpeevioursky, (tw\t)everacndlamh@l rp%rﬁotpérasmtsﬁleﬁs framdberdil Jpedo the AN 204,
ﬁe&é{e?%tttéagﬁ%ﬁ aRRle 1% N Oowenr 1 %Bgmi)he r@e&%&ﬁfﬁc channel 208 1s
the portion of the reverse channel that carries information from a specific AT 206 to the
AN 204. Of course, the reverse channel may include other channels in addition to the
reverse traffic channel 208. Also, the forward channel may include a plurality of
channels, including a pilot channel.

Functionality performed by the AT 206 may be organized as a stack of layers.
Figure 3 illustrates a stack of layers on the AT 306. Among the layers is a medium
access control (MAC) layer 308. Higher layers 310 are located above the MAC layer



comuni cati on system [0058] The AT 206 is in wreless
comruni cation with the AN 204. As indicated

w@e@gioonst y, the reverse channel refers to PCT/US2004/022901

[0060]

[0061]

[0062]

[0063]

[0064] i

[0065]

transm ssions fromthe AT 206 to the AN 204. The
reverse traffic channel 208 18 shown in Figure 2. The
reverse traffic channel 208 is the portion of the

rever at.carries inforpmation

SGh iRy oTAG o 10840RE At st TR e D P 310 Jpetuding
ChARAChatBRY rdIfed wglecgpe&'hoﬁ RepReleersdtra@idichiiz] 208.t Mee MAC
reverse traffic channel 208. Al so, the forward channel
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h I | ocated b NAC
WG TRonLl) 5ot BRSBTS A0 BTN TP, PRgis R over I

¥ CBlleotdstonys ¥e trdhieE DrBEN ngedtat ed to the
hysi caletransrrlrésss?on of %éacket(??og%%egAN 204. %0061

Fi g ﬁ r @afa firorh et flew el Gexretinp 148k §06 isttansraiticd fo hetAd @8R4 ihgackets.
1 AT 4
Eﬁ cct%%%ana Vétfn éﬁff ETQI&\/I?\ Rré)toc PQ léhttlbe M}‘{Qﬁliy?%\%{tfrﬂgges a flow set

498 foeesdhy packene SemetiRes nidiope Al 41@ontthe AW gbérhave data to
| ayers 410. A flow 416 is a streamof data. Ty caII

éramlmtvaﬂﬁ@ sewertsspoAdracke max H@Edﬁld@taa%ﬂplrﬁ%fﬁ ﬁ%w a16.
8—;{5 &evg S r?%.%&ejs tﬁer(e\é?z!ﬁe’ en%é'o‘ij ‘ﬁ%gggﬁ?’? %a[‘? on Hrelolﬁ']T hb@ﬂﬁt Bive data

ftd ewssnfid, Guothat dre né‘t'linéllﬁ&ed in atpaah&trrﬂ’lhb éldwt set Mﬁeoﬁtu\pa@@et indicates
i ackets. I n accordance

4n H "B tg aqi% T methods
Ahetlownél e A et00BekATRY eslnﬁ ed i Bakpag 6? B
A av{e?%'mtl ki fi5eSsedl & b }[%cfc«l:t% b@d@s&ﬂﬁe& bB&owI 406

o transnmit at the sane tine. acket may
i ncl udthedAR thyeorORmise detraminss ¢hef pay\lwadlsﬁze \eaeh packet. The

SO 0 SotBh B SRE TR R o B8 et

IiReleysderkti N a packet. The flow set 4 18 of a packet
i ndicates the flows 416 on the AT 406 that are to be
i ncl uddd MACtlner 4p%elee detemiapptha ppwaklerel ¢@2 of the packet. In some

embodiments, the power level 422 of the packet is determined relative to the power

level of the reverse pilot channel.

For each packet that is transmitted to the AN 204, the MAC layer 408
communicates the flow set 418 to be included in the packet, the payload size 420 of the
packet, and the power level 422 of the packet to the physical layer 412. The physical
layer 412 then effects transmission of the packet to the AN 204 in accordance with the
information provided by the MAC layer 308.



for determning the flow set 418 of a packet will be
descri bed bel ow. [0063] The MAC | ayer 408 al so

waledosomznes t he payl oad size 420 of each packePCT/Ubkm04/022901

[0066]

[0067]

[0068]

[0069]

[0070]

payl oad size 420 of a packet indicates how nmuch data
fromthe flow set 418 is inchuded in the packet.
[0064] The MAC | ayer 408 al so determ nes the power

| evel _422 qf, the ket hi s nbodj ment. he .po

| evel FigaEsn oo dBicEte Peckily 2 e par bt O gRE R 506 to
RRVEK J08Ved paket 511 MBy 88 S@nddhikted it b \dedeverb Opabibld@insmission
each packet that is transmtted to the AN 204, the MAC

ey, Pro@xaophevini someembodimdntsoiiers are amppassiblsdrangaisgigs gnodes,
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[ i I ] SSi e I I
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taamyipaykep A24etvilbadise foreqyickly patheeAN 504 thantadtigh eapacity packet

transyyitted in high capaci node) being..trangm tted
5578 rowRy oo Gunar Bt 2 SRiRen BOTORYL PATEey S 100 than
RAGHELapadtatiet824a.@ Packet 524b that is transmtted
inTow |atency node) being transmtted to the AN 504,

[ 0067 Figard oilustratendiffersat wes oDliawvy 616 thatiaay exigenan Al 606. In

hi gher wer | eve 22 an. a_high aci :
SRyl e B2 070, AR HaB R o i
RraffRiRtien trhdde. @ Whate | Bt ipssibleat keinissZohh maided asy fai kigh capacity

nore quickly at the AN 504 than_a high capacity pac@gt
sransmisyipmpde anda Ioawareaﬁéﬁe@mpwo‘%ez% Adb¥abaygelude one or
I in t i R :

S0 Bt BUSLE 0 & Bl eaaicyngge e, 15
fprefeable 1for altagh oapaciexiflotv 6baato WeTtra&Bhittéchins@rimgh capacity packet

enbodi nents, each flow 616 op an ATl 606 i s associ at.ed

weth & lﬁmfp@meatgr AN JArRS) ﬁﬁwrﬁd& 10 faBTpgd n 2 1ow latency
&gageit%@&transm ssion nodes are a high capacity

ransm ssi on node and a | ow | atency transm ssi on node,

an AT Fgfife fraltustrates adexemplany flowrset Hisgler edpgletapgcity pagket 724a.

16a and/or. one or re low | atency. f.l.aws 616b. IS
gp é?rg?g gélp‘n&ptsaa R?C { @66{% F?vqlﬁ%%nﬁ%écatp mgye mohé 01l11§1 if all of
HRANSWE V1Ethat Ravd dAt0fd tEaARRRIakd/ higBGlgicity flows 716a. Accordingly, in
such embodiments, the flow set 718 in a high capacity packet 724a only includes high

—

capacity flows 716a. Alternatively, low latency flows 616b may be included in high
capacity packets 724a, at the discretion of the AT 606. One exemplary reason to do this
is when the low latency flow 616b is not getting enough throughput. For example, it
might be detected that the queue of the low latency flow 616b is building up. The flow
may improve its throughput by using high capacity mode instead, at the expense of
increased latency.

Figure 8 illustrates an exemplary flow set 818 for a low latency packet 824b. In

some embodiments, if there is at least one low latency flow 816b that has data to



524a. It is preferable for a low latency flow 616b to

be transmtted in a |low | atency packet 524b. [0069]
woe@anen2f2 i | | ustrates an exenplary flow set 718CT/082084/022901

hi gh capacity packet 724a. In sone enbodinents, a

packet 724a is transmtted imhigh capacity node only

if all of the flows 716 that have data to transmt are
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transmt may not be included in the flow set 818
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[0072] 818 Oin gorh®¥mbadiftiRal, »acdhedapSadbilowradba i goludepach igw latency
fl ow 916a on the AT 906 has a certain amount of datgl:esumof

@acket Hi2db if sither af tvebtandtions isrsatigfieds dihe Airst gpaditionyis that

hr.eshol 2 | C
L SR P R Gy SRy SRRRSLE 06 excests
tthy 10eae kide 3 IBVthinds deffried d6r tho ATt 906. ATe3€®ndsomdlition is that the
whol e. F|nallr9y2éamsrg ng of fl ows
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[0073] det er rma esmstmhdumeredhtssausmepbm |tmm19mﬁrfram lpw latapeyrpackets 824b

is suffi t e effici
odihorRePGPIYSE S Aer 1f M RATOATIE s giPEel 1 ThalERY in tow
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capacity flow 916a is included in | ow | at encgh(%acket

59d4sa afalbbterfer trasfsntisetoncloomiat leasionp éow; datengp i fhogy If too much
da{a q’llé}!l garf)azzﬂci'y hg\% 9f6I21 1S gl%@e%fto accumulate, then the next time that

a high capacity packet 724a is transmitted, there may be an unacceptably sharp power
transition from the last low latency packet 824b to the high capacity packet 724a.
Therefore, in accordance with the first condition, once the amount of transmittable data
926 from the high capacity flows 916a on the AT 906 exceeds a certain value (defined
by the merge threshold 930), “merging” of data from the high capacity flows 916a into
low latency packets 824b is allowed.



the transmttable data 926 for all of the high
capacity flows 916a on the AT 906 exceeds the nerge

wo booseiiclzd 930 that is defined for the AT 906. PANES2004/022901
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second condition is that the transmttable data 926
for the high capacity flow 916a exceeds the nerge
threshold 928 that is defined for the high capacity

flow 916a. [0073]. The fi ition.
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is that transmissions interfere with each other. Therefore, to ensure that there is not too
much interference between ATs 1006 within the same sector 1032, there is a limited
amount of power received at the AN 1004 that the ATs 1006, collectively, may use. To
ensure that the ATs 1006 stay within this limit, a certain amount of power 1034 is
available to each AT 1006 within the sector 1032 for transmissions on the reverse traffic

channel 208. Each AT 1006 sets the power level 422 of the packets 524 that it transmits

on the reverse traffic channel 208 so as not to exceed its total available power 1034.
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determining the power |evel 422 of a packet 524,
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may be used at a subsequent tine.. Thus, in

g @G 41 KAINE SHCi0T 80 AMICHEN OF B AIFoni Pom e ¢ GHocgtion t034a for

]tgggffoogroughl y) equal to a current power allocation
4a plus at |east sone portion of an accumnul at ed
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| . 422 K 524
Cib0Bernimesiot i Alied Rotee T35 ATt s PO G 2oh006 does
[RP3e dhe td %ﬁdm@&éﬁﬂ%b loértiR period. B8 AmE ODihgARis H266d of time,

may not al ways equal e AT's 1006 current power
adwee anamormgaao deudlocaied AT the 290400 c Regruse dlerpdheare data to

atlrzlngr% {he allocated power accumulates. At some point, the AT 1006 may suddenly
have a relatively large amount of data to transmit. At this point, the accumulated power
allocation 1034b may be relatively large. If the AT 1006 were allowed to use the entire
accumulated power allocation 1034b, then the AT’s 1006 transmitted power 422 may
experience a sudden, rapid increase. However, if the AT’s 1006 transmitted power 422
increases too rapidly, this may affect the stability of the system 100. Accordingly, the
peak allocation 1034c may be provided for the AT 1006 to limit the total available

power 1034 of the AT 1006 in circumstances such as this. Note that the accumulated



1034b. In some enbodi ments, the AT's 1006 total
avai | abl e power 1034 may be |imted by a peak

wa@bkdosoainn 1034c. The peak al |l ocati on 1034c fPRCT/ES20040022901

[0082]

[0083]

[0084] -

[0085]

1006 may be equal to the current power allocation

1034a for the AT 1006 nultiphsed by some limting

fﬁctorh For exanple, if the limting factor is two,
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More specifically, the total available power 1238 for a flow 1216 may nclude a current

power allocation 1238a for the flow 1216 plus at least some portion of an accumulated
power allocation 1238b for the flow 1216. In addition, the total available power 1238
for a flow 1216 may be limited by a peak allocation 1238c for the flow 1216. A
separate bucket mechanism, such as that shown in Figure 11, may be maintained for
each flow 1216 in order to determine the total available power 1238 for each flow 1216.
The total available power 1234 for the AT 1206 may be determined by taking the sum
of the total available power 1238 for the different flows 1216 on the AT 1206.



| evel 422 of the packets 524 that it transmts does
not exceed the total avail able power 1034 for the AT
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1238a for the flow 1216 plus at |east sone portion of
PorACio IR power allocation 1238b for the flow

1216. In addition, the total aélaoibl Zblez ower 1238

a flow 116 y be Jimted\b elakveal.l o ' 12
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as ‘tmat shown in Fjgure 11, y be mai ntai ned for h
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power 1238 for each flow 1216. The total avail able
power 1234 for the AT 1206 nmay be determ ned by taking
the sum of the total avail able power 1238 for the
different flows 1216 on_t he AT 1206. [00,86% .Thel
f ol | oWhe dotel avilakle pawend hisnforiflosy 7 #@BeRifted iy A 1gy latency packet
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descri bed bel ow, the total avail able power 1238 for
psenti] A PuiBawsng AT 1206 is determ ned once every
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transmtted in a high capacity packet 524a may be
expressed as: Potential T2PQutfl ow i HC =

BucketLevel; , is the accumulated power allocation 1238b for flow i at sub-frame

n. T2PInflow;, is the current power allocation 1238a for flow i at sub-frame n. The
expression BucketFactor(T 2PInﬂow,.,n,FRAB,.,")x T2PInflow;, is the peak power
allocation 1238¢ for flow i at sub-frame n. BucketFactor(T 2PInﬂow,.,n,FRAB,.,n) is a

function for determining the limiting factor for the total available power 1238, i.e. the
factor by which the total available power 1238 for flow i at sub-frame n is permitted to

exceed the current power allocation 1238a for flow i at sub-frame n. FRAB,;, is an
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and wi Il be discussed in greater detail bel ow.
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Bucket Level J#K |0’ﬁﬂ0‘i"ns 4)

SumPayload,

[0093] In equation 4, d;, is the amount of data from flow i that is included in the sub-
packet that is transmitted during sub-frame n. (A sub-packet is the portion of a packet
that is transmitted during a sub-frame.) SumPayload, is the sum of d;,. TxT2P, is the
power level 422 of the sub-packet that is transmitted during sub-frame n.

[0094] BucketLevelSat; ,+; may be expressed as:

BucketLevelSat; ., = )
BurstDurationFactor, x BucketFactor(T 2PInflow, ,,FRAB, )x T2PInflow,,

ind

[0095] BurstDurationFactor; is a limitation on the length of time that flow i is permitted

to transmit at the peak power allocation 1238c.
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sub-frame. ; SunmPayl oad is the s TXT2P
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IS an o tion. The RAB 1
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Figure 15 illustrates information that may be maintained at the AT 1506 in order
to determine the current power allocation 1238a for one or more flows 1516 on the AT
1506. In the illustrated embodiment, each flow 1516 is associated with a “quick”
estimate of the RAB 1444. This quick estimate will be referred to herein as QRAB
1546. An exemplary method for determining QRAB 1546 will be described below.

[00100] Each flow 1516 is also associated with an estimate of the longer-term loading

level of the sector 1232, referred to herein as FRAB 1548 (which stands for “filtered”
RAB 1444). FRAB 1548 is a real number that lies somewhere between the two possible
values of the RAB 1444. The closer FRAB 1548 comes to the value of RAB 1444
which indicates that the sector 1432 is busy, the more heavily loaded the sector 1432 is.
Conversely, the closer FRAB 1548 comes to the value of the RAB 1444 which indicates
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[ referr dto n B, 1546.
WI 8 RO nmlﬂl? S&Agg‘iég% Iriamgmgdescroqﬂﬁé% %and the
@&Lx%rd [r%l}lgg]fmﬁﬁﬁﬁ 155 PWssbidfed iviithed partiasianflowtiSds atet fanctions

an estinmate of the longer-term|loadi ng |evel of the
skt mnrrexﬁ:b@wer éfoeatnceﬁlma fflesrtbe Howsl StRAEhe yRwaid AR function

i%ﬁ?)g%goc{l%éq wpth ﬂ% %Sél efﬁe@ﬁﬁ@%n]l?%aéesm e nﬁﬁrlent power

Y ddsn 0238al6r ROBIWATSIG. Thenvetselyethe H%Bwiﬁﬂa&nmmg%ﬁmttmn 1552
the val ue of RAB 1444 which i ndicates that the_ sector

ass8ciated Wil p, flowid Shbrie useh(o (dgterBmget] dpHeass JBt 1BF Cyigy power
oilicaloby Zisictotas' B8 3505 I G BT Borhitnt Ufward rampine
fnctioh €550 ARl the dswheandirhypingafoedion 652 deprend on4B2vilye of FRAB
AR RPN AZ L B B TEBA D16 al 50
0002355 ot Sl By RIS SN WoehiRg ot 1552

farendfined fot&&fh ﬁcmi 15 Heindbownetaodk, aadrpierdg whinadahle fromsféz AN 1404

assocj at ed ticu ar flow 1516
el e B o Ter oo  od bpyirtisinach Bt i (i Sovmward
Jféﬁﬁn TECHORVAVE tRANBWNICfrHME po@Br lﬁ&@tlassamaaisedlew drpument.
1516 is used to determ ne an increase _in._.the

Alhe upwardawpingafiheioat 155 witl semetines bheeferresyjo gregn as gu, and the

nver th f
%g&gpﬁf rgg\p‘m fﬁnglo\#lvlnl\g% B'I'P%tr}g%sfe tzg}%l"ér%gtté ?%%gleas agd We refer
qg Qﬁeeﬁﬁs df pul dAe(alzy rar ﬁlﬁ&tlcﬂﬂ\xﬂur&h{ poatr alocatRBBE23Ba) ast hdemand

516. I n sone enbodi ments, both the

rrasmiong RUmex boricTo0TEA Thesbigtn i Bte AP terminal power

fun t UES f
AP ﬂebhﬂy’p ogeqﬁl\g?‘? g%g?l on %g\?}sj%ls 1Eﬂ g rao{uﬁg%ﬁbﬁ%%%n e
(6103} 156 suybwhstchllr fovp dergarfd fuattioornvah&s @rmak ¥hen taken at their

?ffo\gvm\ﬁmgé%@{lggpm%gfﬁ n\%%)clﬁig]y %ﬁ%ﬁ‘%g Lot dﬁfhgg eglafl? gﬁl%ctlons it 1s
H&E%ﬁ'él A48 "The %hrlnlet Ielérlaf-‘ nfdpPMy, Soﬂ“\ﬂfo&ﬁ@ﬁout Tdna tequiggrtlents to

I'ng function and ovvnvvar ranpi ng function
hamrdehdldchmm 8s @uy rchievabbnbdy akeniubieed pechedalgn dRut the demand

é]relcltlronar %&n’g achieves this general scheduling capability with minimal control

signaling and in a purely decentralized manner.

[00103] Figure 16 is a block diagram illustrating exemplary functional components in an
AT 1606 that may be used to determine QRAB 1646 and FRAB 1648. As shown, the
AT 1606 may include an RAB demodulation component 1654, a mapper 1656, first and
second single-pole IR filters 1658, 1660, and a limiting device 1662.

[00104) The RAB 1644 is transmitted from the AN 1604 to the AT 1606 across a

communication channel 1664. The RAB demodulation component 1654 demodulates



The upward ranping function 1550 will sonetines be
referred to herein as gu, and the downward ranpi ng

wo vspiam 1552 will sometines be referred to heeBUS2086022901
gd. W refer to the ratio of gu/gd (also a function of
current power allocation 1238a) as a dermand functi on.
It may be denonstrated that, subj ect to data and

B ST YA i S e e
%ﬁéﬁ%ﬁ QEmS&iﬁ&Jn' Dhpbndk %bexﬁﬁiﬁé adbg likERWod SEBROALLR) 1666.

uncti1on val ues are equal when taken at their flow s
&hé mapperot(i56Uak¢$gtht: HilR 1664 as input andmadps dbs iLER bFOG; 19ea value

| ow demand . funcgt ssible t h t

L BBR A T e RARE RIS Sh SEURE igimare o
Hfétfaﬁ%%&ﬁ@fo?%ftbl@ﬂ as any achi evabl e by a

centralized schedul er. But the demand function net

od
[00105] achi eVes ottt ofy reemappes AIRE6l s pﬁglcteéptabﬁhp ifirgt gl pole IR filter

%@em X &Z‘ﬁg" Hg?ﬁa Lﬁ%&%@%oxﬁ@adﬁ filgé Sutput qf the first IIR filter

@sw{saﬁpowdw 34 raal'imﬁﬂngiéQfEE' my fEHRChiin@Ral d@mpmmmoﬁvem the
in an AT % be used to determ ne QRAB 164

entgutFeEAR: fuanR fA@r ) ,ong leg tworpassibbs Yagues; Gostesrpadiang to the two

SIS AR SIPOT i, 2 REBY 1850 f3rd o

iy nihéﬂ he Hﬂxﬁt‘lhgl Bevi&b1562 [cOMMDE helhep RAB tHGHdt TR filter 1658 to either
transmtted fromthe AN 1604totheA 06 acr

& omenaitd atihe puipnhahiBe limgieng deyprs 1 Iﬁﬁél%@ﬁﬂé%u 6&3 g‘e tlme constant
conp nent

& 12%: %srea s? i%zﬁ ﬁlgzglggg%iﬁ)?e%gﬁg ﬁﬁ g&ﬁﬁ%fgg{‘ ﬁflggﬂﬂé ﬁfrﬁrfg gallu?1 of the

are known se ski

ROEB 8644 trabiimitRABr e MRIANAIG 6 is. Conposnesliry Mahi fouthp ting @nstant
log likelihood ratio (LLR) 1666. The nmapper 1656 takes

tehie fourminiegd@s.as i nput and rraps the LLR 1666 to a val ue

bet we the ible v th

[00106]an d Fl‘"%: Sp (gtﬁﬁ? gla%ergg opr? 19Wta?sg§c§hr%(§1%§e—pﬂ§élR filter
fle60 hdladg S1ifk cohddsht QIS]Tth&t@ubpme s&donll MR AREDIG6E0 IGBIBAB 1648.
is provided to the first single-pole HR filter 1658.

The tiier ®hsthmtR; is nbelr lobg&Shimathe dimd ermstentvst syt exemplarygalue for
out put of the fjirst HRflIter 1658 is provided to a
|tl'|1en‘q1m¢ RSB T a3 8gtDe S9e | i ti ng device 1662

[00107]conve®§ obtb%t 3p% %ec@x{q frReriftdr" 60 id Rof bllotvﬁfed l@@slnhﬁmg device.

WO p055| | 'e val ues, corresponding t
[Casdqokbmtlyy ab described hb@eRERAfB 1648 Bor reak ampbg thatf hQSh@mewhere

e e i IR RS M s

fiskd il vARRSf iR FEABNBA4 hichIndi€atéd thk-thd §tetop UnTLAs i@k, t he
I|mt|ng device 1662 is QRAB 1646. The tine constant

[00108f s i s Fedwosdit lélosttah@t am@lmmemc@pd dgeftfer dateasiningathg current
g{og\r%h;?lh)ggt%% ?c?rsa 60 %th :;JA Al 6&?%) HO? 'ﬁ%etrhgtﬂod 1700
(i@xrbi't‘l;c@%termmlng the value of QRAB 1546 that is associated with the flow 1216. In
step 1704, it is determined whether QRAB 1546 is equal to a busy value (i.¢., a value
which indicates that the sector 1432 is presently busy). If QRAB 1546 is equal to a
busy value, then in step 1706 the current power allocation 1238a is decreased, i.e., the
current power allocation 1238a for the flow 1216 at time # is less than the current power

allocation 1238a for the flow 1216 at time - 1. The magnitude of the decrease may be
calculated using the downward ramping function 1552 that is defined for the flow 1216.



ts is four tine slots. [00106] The output of the
mapper 1656 is also provided to a second singl e-pole

wo b@so12ter 1660 having a tine constant t\. ThECDUS®04/022901
of the second IR filter 1660 is FRAB 1648. The tine
constant t\ is nmuch [onger thpn the tinme constant xs.
An exenpl ary value for the tine constant X] is 384

ime slots. [00107] The ou of the s I R
(0010911 { |t of QBB f%‘%teqm SoigeaRiBE. thed g L5 8 cument power
ng&&y?%}tshlr infadaSEd | e durbR Yewer BBatlsA 2388 fér theBbw 1216
er t ﬁles soimewhere between a first val ue of
ﬂmmgms clifidat tivhé otterivaldis cgmaem; thavathe tchererfepovsr allagion 4 238a for

ﬁlﬁcﬁg F?S.ga Sec ﬂqﬂlg\é lé‘gciee f tfl 2\?61’5@8 6e41f‘ia%\'1\@8§%%§ thE increase may

E';J cdlbdiMed ﬁﬁﬁ%&e%ﬂwﬁ%ﬁﬁﬁbﬁfgﬁuﬁ@fbﬁQgsdﬁﬁﬂlsfd@ﬁned for the ﬂow 1216.
determning the current power allocation 1238a for a

[00110]f | ow The 6pwardtrampitg fupg®n 1S58 end the dewnyard ramprgduactvg 1552

Vfﬂ%g% r %nu?'n‘lﬁg%}pwgw qglfggn ﬁf%3 8, @ d%.?%ﬁotteﬂtﬁlly' different for

@ﬁ!heﬂdw nsts Mtﬁ&rh@rda% thB 46N i1404) UBIIns tiphew QusSy diffateméiation is
(i.e., a value which indicates that the sector 1432 |ﬁ%mU0n

pehievsd pey flpwayijh autenanrens allereion.s AlQuihe vakeof B‘E?sfﬁmpmg
yalus, 4 nFRRBsﬁf& Jrgézﬁmtghtﬁatcfﬁ%r bmRQVEH rafiphrC %'Gb'%ry with
3385 s decreased, e cur nt power aIIoca ion
1ohdfha, Hvlichtdllews Ifmv\mﬂ:&hﬁpﬂtcohvergeme ite theefixedt font unider less loaded
current power allocation 1238a for the flow 1216 at
conditions. 1. The nagnltude of the decrease may be
cal cu WHeahich 1298 99néroded, @8 midddude of the
o111 2% SN sttt BGw EOMURRSh 1208 [00109] If ORAB 1546
umx@ﬂmahybeeamewddesvalue, then in step 1708 the
current power allocation 1238a is increased, i.e., the
current power allocation 1238a for the flow 1216
pe current tinme interval is greater than the
currenﬂ wer al) ocation 1238a for th flow 1 1§MF 6
d T@,P&fm O, [TREdHflow,i e Fifarranarh PO kg i By ©)
the increase may be cal cul ated using the upward
ranpi ng function 1550 that is defined for the flow
1216. [00110] The upward ranpi ng function 1550 and the
downwar d ranpi ng function 1552 are functions of the
current power allocation 1238a, and are potentially
[001 12]0II f f engRdre iRy c@agid pbiveralldzhfior 42382l isattaizheedphet magniiide of the
04). This is how QS differentiation is achieved
p@mfﬁﬂﬂMWVQ%mﬁﬁﬁ@ﬁ@nous al l ocation. Also, the value
of the ranmping function may vary with FRAB 1548,
meani ng that the dynamics of ranmping may vary with
| @pgiPRgowwht ch al | ows for nore rapid convergence to

(e TSPES (B, (Rsabs) andes conl i 0 1) O

t he magni tude of the

[00113] T2PUp; is the upward ramping function 1550 for flow i. T2PDn; 1s the
downward ramping function 1552 for flow i. PilotStrength, s is a measure of the serving
sector pilot power versus the pilot power of the other sectors. In some embodiments, it
is the ratio of serving sector FL pilot power to the pilot power of the other sectors.
PilotStrength; is a function mapping pilot strength to an offset in the T2P argument of
the ramping function, and is downloadable from the AN. In this way, priority of the



i ncrease maybe expressed as: AT2PInflow n = +1x
TIPIJp (10 x 10ogl0 (t iPlnb owi n_ )+ PilotStrength
w@ Rioso11317 engt hn s \ FRABn) (6) [00112] Wher e PEEUS2004/022901
current power allocation 1238a is decreased, the
magni tude of the decrease nmay be expressed as:
AT2PInflowi n = - 1x TIPDn (I gx log 10(TlI Pl nb ow

+Pi |l ot Strength, {Pi | ot St th \ FRAB
T S bR a5 b e b s
Q'}ztlﬁgplﬂ{ot% ength,gs%ﬂﬁég ranpi ng function 1552 for flow

: otStrengthn s 1s a neasure of the serving sector
[00114] pi | ot Thxoouerenpeven sllodatiopil 2ifa mayherexpfessadasot her
sectors. In sone enbodinents, it is the ratio of
serving sector FL pilot power to the pilot power of
the other sectors. [ilotStrengtR) is a function
mappi ng @RS ) e@t—ﬁ—t—e—&n—ef—ﬂ%&ﬂ"ZPhﬂohg_lTﬁP
argunent of the Tanpi ng2Pidrien) and i s downl oadabl e ®)
;rTomthg{;N. hn thDsgmg%L@g;iori%rzgl}éggflom at an
may Aa%—u-&t—e& _ B w;he +AN" Z71R tion in the
net wor k, \dSFfieltdd by the PilotStrength n vari abl e.
[00114] The current power allocation 1238a may be
expressed as: T2PInfloW - - L - T2PInflo® + i \ (S)
[00115] 7! PFi hE @B 68 scen[ i 1] foRgotmrequati@sewhérr thensttaeation level 1135 is
foregoi ng equati ons, when the saturation |evel. 11 i s
reaglddeandathy TRRPINEA PSS GO 2870 dhe CHITSH RPWE OSﬂPPeﬁgSa decays
Q?}%Acﬁl[ent?alfllgp Cafid Abws2RP gegﬁ&ﬁﬁé iethP AR I @hd drrehhpSwer allocation
ariows i persistence i1 n the value of the current
\%m{] fod ﬁhﬁqatriiﬁﬁn sb@88g foowhishirtht persisenéd tmsshewéde lprger than
ich the persistence tinme should be | onger than the
thegyeigt! naglesk BHCrPRaL WPFi val ti ne. [00116? In some
[00116]C TROUITER S emBoddRBRis V2 R4Bei1346 %S betatagsdl fopeadtagiitor in the
sector In the active set of the AT 1206. IfTQRAB is
lactiwe skoof theh To206h & QRABAs busyrfor #ny ofthessegiors ipdhe A s active set,

then. the current power cation 3 ' I

S S P ol 00 St G383t or e
A6dibr¥Sn BRIAT SRRV ©i8 thed fiRurpvRIwoR alloabh 0R38b28 Bavréased. In
i ncreased hi alternative enbodi nents, another

phematitecemigydimenss, rarpthse paremetes QRARps wgﬁéi’eﬁfx?pe For QRABps,
asur ed .pi.{ ot,_stre I i.nto i '

R TR R B (OB, s

Rif H1R sePANE Bect@Tsles power yardustthepiletrpowfer bfitheatthmersectors.  In some

Sé?n%%girrgéntsl, ?t i? ?&Eratio of serving sector FL pilot power to the pilot power of the
other sectors.) QRABps is set to a busy value if QRAB is busy for a sector s that
satisfies one or more of the following conditions: (1) sector s is the forward link serving
sector for the access terminal; (2) the DRCLock bit from sector s is out-of-lock and
PilotStrengthy, of sector s is greater than a threshold value; (3) the DRCLock bit from
sector s is in-lock and PilotStrength,s of sector s is greater than a threshold value.
Otherwise, QRABps is set to an idle value. In embodiments where QRABps is
determined, the current power allocation 1238a may be increased when QRABps is idle,
and may be decreased when QRABps is busy.

[00117] Figure 18 illustrates the AT 1806 sending a request message 1866 to the
scheduler 1840 on the AN 1804. Figure 18 also illustrates the scheduler 1840 sending a

grant message 1842 to the AT 1806. In some embodiments, the scheduler 1840 may



enbodi ments, it is the ratio of serving sector FL

pil ot power to the pilot power of the other sectors.)
WORABPS1215 set to a busy value if QRAB is busyPEDUSH04/022901

sector s that satisfies one or nore of the follow ng

conditions: (1) sector s is bhe forward |ink serving

?ector for the access termnal; (2) the DRCLock bit
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n,s of sector s is greater than a threshol d val ue,
flcbemp ol 846, thQRABS by theshT 1806.a4 Teaiiest megsegs, 1864 contains AT power

odi nent s ere Bps 4 S determ pe t
Bertrom rermalo e Yo arary b e S b Cragps 1 s
[oo118]i dl e, FROL TRVufRtASEloRAsESh thivanay b BRiatairedautie. AT 1906 in order

[00117] Figure 18 illustrates the AT 1806 sendi hg
fedquedl 1906 tndpterngBovhen totsendse Frauet ressedn S {OtRRARN 804. As

Si e B Fork i BE abioetiih, T RS RIE OS] ARANquest rati
eOBDRIATERE the rhfi€obrhrsdthrEsaB84ife hBGtentomgthantvenessuijeshannel
1842 to the AT 1806 on its own | ni

RPR & dateisont) ap the Hevesenffir éPa@B’héOé’r:a;‘E sy gpagiments, when the

FEDRAIRR FRR Rl REeBl 0 O00} P fiRIARR: o e Rap e sonds2

PRuSAPEesda36 4 86Ot the scheddleniBAOr headr oom i nf or mati on as

oo S TSGR, LR 0o oL LRI T e
EREE] 9799n E%Eshﬁe ALridPBFtime shictl@ie heredurst MdssdROBG6OVas sent

eterm ne to send a request nessage 1866 to the.
AthESOHeduls 18Hbwn soteeerbdirDoss, en ke request insruel W79 fncreases

a request.rati 968. he..re L i j

B S8R R 0 1 R P80 e
ISENRLRE 184RT Bbh ehiRsURab t20%r ra@yudatiraessayet 1866 mlag be used together
reverse traffic channel 208. hi sone enbodi nents, en

ﬁ eleﬂéiqfluﬁastequ%t mgssaep B8 ahenrEbawat WheRithsT methpd capses 1t).
res . . .
ootan £ B5h6 480 B kLol 1 AR SN f AR 040 i

1906e mBY2@4s@dhie ATS Q0@ tvittinvtht keciorr 2030 e ¢ts showeriv Elgure 20, the
1970. The request interval 1970 |ndicates t

SPhadulsE 2645y Rt RSt GE YT FUGEGD EFBG  Jdo06 arfset 2072
t? tﬁé"&;?&&%%‘ﬂﬁfl B8 or HH325 AT RFROMIFERDD Swer ¥l atiol §rant 1374

request 1 nterval 1970 1 ncreases above a certain
trhayetschddtetmieddufer eacheAll 20R5. AWhe@0Be 4dn 380G irr thggelset 2072 include

nessage 1866 to e.schedul er 40, th.net
o po ekt BoeR DB ool . P DT SR o pover
lbtatioh- Sants 8378 AL S6mERTSADSL HEEBowRYI2NE dheadchwA®r2006. The
el ther nethod causes it). [00120] Flgure 20

i schedsier 204 pemodisedlypsicadsy srant mesegas 94D e Hiseh T 2006 in the subset
P et
the ATs 2006 within the sector 2032 that are not part of the subset 2072. Instead, the
remaining ATs 2006 in the sector 2032 autonomously determine their own current
power allocations 1038a. The grant messages 2042 may include a holding period for
some or all of the current power allocation grants 1374. The holding period for a
current power allocation grant 1374 indicates how long the AT 2006 keeps the current
power allocation 1238a for the corresponding flow 1216 at the level specified by the

current power allocation grant 1374.



schedul er 2040 may determ ne current power allocation
grants 1374 for a subset 2072 of the ATs 2006 within

wo bmsserinr 2032, A separate current power al | BCERUSTING/022901
grant 1374 may be determ ned for each AT 2006. Were
the ATs 2006 in the subset 2042 include nore than one
flow 1216, the schedul er 2040 rmy deter m ne separate

current p r ation grant 74 f
0012117 { 1B 4ePORERoE DY B BREHCR A SBHET i AD T EyreByp200 s
H&fde gh t 1] 96 %@%hegéa%a&twﬁ&ﬁagworzma t1gstedde tHRTehdfidG 2040
set 2072. The schedul er 2040 does not
dﬂemmsnﬁae cureenpoypaweiocatiane d&BBoier Gieahls 2097 withgy the subset

A 6 wthi.n th 2 -
873 At wEpabn Mot g ales Sy SR ARG YR rhmanine
g 2966 Wt‘ho@tqﬁ‘%r@:ﬁﬁ&ﬂ QERUSE YcHdedler PI4Te THeajubsed @072 may change
current power allocations 1038a. The grant nessa
szlmymd mey ryen ghange dvifigeash erang n1essass dRe2-o A lsey egfecision to

curr.ent t
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hiEb&sfes Rl el &g 1ﬁd1@d1ﬁg|' dée@mnkhstpemicfiovesuare aot mpaimgreertain
al | ocation 1238a for the corresponding flow 1216 at
Qﬁ’@rﬁ‘@v@me@ﬁéem fied by the current power allocation
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o 0 3] 0B 10 g onos ki 210
@Lﬁﬁlhr@’l@rd tHe0ANi 2104 aind anf AT 124 06.apmcomy embodineentse ¢f the AT 2106 is

2032. Instead, th hedul 2040
allpy hio SSismBtmedhs GUET SCTT IS8 P8 ALY LA TAyp21 16 on the AT
%g g ieBcH S¥ans bs&k pdfdrallodftbnk DETBALWIR, bRFRINY, Behveakitoh steady-

capacity I1s used efficiently by the remainj n% ATs
2006valid. hEar example; eontei AR 2f P enteiseansuheaded epctarol?d? witea flow

h
%‘lf F i el@&% é?tgﬁ%/ tr%g%gl gtgg \ée ! Péltt p&wer gﬂ?ﬁ%@% %g?%n%)ﬁ I?l?a@ Yfow 2116
Svﬁﬂ Qarﬁp dp aniil thRsEve 21 RD4Restu the Bitirs Yasat2130 ttooghphl sHowever,

006 may be triggered by any nunber of external
ewmmtstkemmump thist@e¢cubn t hat some flows are not

[OOIZSFEet | ggla%i ta%i%ad’heg% fIM ek 9047 dégérahﬁeees?lﬁmates of the

Il us exenp ary interaction tween a
%fHﬁ@jiibltla%fvalllbé fihat therflovg iarRadthAT AN0@ %01 ubimehtely redth.2 To6 scheduler

nbodi f th
R Py oo 9904 B G ess386 L0 ol s O 2RSSRy mesiase 2142,
t+€ Aty E‘é?&g&gaf%)g d%T%r%JTOﬁ’M e8ch nel 21N i§ YEtr&Jnhl tBAMEEstimate of

| over ti ne, conver%e to a
Sh@@tdgdyt—saztte velak fer thFofloe 24 hf) a8, detefmined bxTthe sgdelar 2k49. Upon

an unl oaded sector w,2116 t hat
B N A Ly
tihthe floQW 2414 Bn \hd ATMA0B bl tihe Istdalipbtafel eathmditd 61 'lclainethe grant
up the entire sector 2132 through put. However,

tradssage g2t iOnse ftlig ig dons, the AE2LY6 may ‘subsequently be alloweg to track

any changes in system conditions and autonomously determine the current power

allocations 2138a for the flows 2116, without further intervention from the scheduler
2140.

[00124] Figure 22 illustrates another embodiment of a grant message 2242 that is
transmitted from the scheduler 2240 on the AN 2204 to the AT 2206. As before, the
grant message 2242 includes a current power allocation grant 2274 for one or more of
the flows 2216 on the AT 2206. In addition, the grant message includes a holding

period 2276 for some or all of the current power allocation grants 2274.



[00123] An alternative approach is for the schedul er

2140 to determ ne estinmates of the steady-state val ues
wo bas/othe2 fl ows in each AT 2106 will ul ti mat el pCT/E882904/022901

The schedul er 2140 may then send a grant nessage 2142

to all ATs 2106. In the grangs5nessage 2142, the

current power allocation grant 2174 for a flow 2116 is
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Boher allocation grant 2274 for one or nore of the
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284%y HoRRL REEI 1320br €hd Bighl dapiswity oesr kevpiddea prthé pbeer level for
2380 that may be stored at the AT 2306, |i

orthgititapagityspaciis2Aoweth th erierRoTA gD AR Bide 20l Thy low latency
det ' ' 2

G5B T 0 PR e Ry o A s T
Adréfbndih®Pavidid sthe2320wer profile 2380 includes a

plurality of payload sizes 2320. The payl gad si
(00129B320 ik dddTtiaides PRERY (i rinpissioh Gond oy, g 62 that may be

' Sige e isGédt cohditions 2482
38 AT S50 i Sl e 55 o

Sheen28the selactidnen fploayeaylqad eize 420 g@me ipgwggbﬁgli@g dor apacket 524.

onrof 2" b 2985 S TGRS LGBy 20
g%%gaéfogﬁg@ gefgﬁvé&qit%tma 1@ peRRaly toyerRomiy tHaevel AT 2406 is
not using more power than it has been allocated. More specifically, the allocated power
condition 2484 is that the power level 422 of the packet 524 does not exceed the total
available power 1034 for the AT 2406. Various exemplary methods for determining the
total available power 1034 for the AT 2406 were discussed above.

[00131] The transmission conditions 2482 also include a maximum power condition
2486. The maximum power condition 2486 is that the power level 422 of the packet
524 does not exceed a maximum power level that has been specified for the AT 2406.

[00132] The transmission conditions 2482 also include a data condition 2488. The data
condition 2488 relates generally to ensuring that the payload size 420 of the packet 524



| at ency power |evel 2322b. The high capacity power

| evel 2322a is the power |evel for a high capacity
w@2amEet112524a with the correspondi ng payl oad siEET/BS204/022901

The [ ow | atency power |evel 2322b is the power |evel

for a low | atency packet 524pswi th the correspondi ng

payl oad size 2320. [00129] Figure 24 illustrates a
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power 1034 for the AT 2406 were di scussed above
pootitars 2482 Thaslornied poiercondiion oast I@&ége SIS ude
a maxi num power condition 2486. The maxi num power
condition 2486 is that the power |evel 422 of the
packet SR420085iM0 d,; d pot&amlmmmﬁw I)evel that (9)
has been specifie fo 7 AT 2406. [00132] The
transm ssion conditions 2482 al so include a data
condi tion 2488. The data condition 2488 rel ates

[00134]gener kT3P Naniswleumd gy thhapowere lpwel| Hd o ePaXl?Gd ofizg HRS and

acket .524i vi ew of the total
?‘1“5%?%‘“8@@’% f%%ghé ﬁ&g%em 2406 as well as the

[00135)2NDUNIThe Inaflah@n bbatr doheitibi 2280mapbe sepredsyd das

avail abl e for transm ssion. Mre specifically, the

data condition 2488 is that there is not a payl oad

si ze wer hat ds
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of the packet 524 and that is capable of carrying the

| esser of (1) the ambunt of data that is presently
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Cong?&%{ 5‘@@'2![@%&&{ %Iﬁﬁdd?ﬂel% thBSoWeA SRl 352 0hat is Iemﬁed in the
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Imyvebepreﬁkar 23%(ednelsdes T TRRMNomsitiah Wduenand, ef post-transition value.

| T2PQutfl owi ., m 9 00134] TxI12P al.psij
%ﬁé ep’{a fiopgss) 19385 PBY %ﬁ&v’BaH aﬂsulez)éw I\Igfgé&] 8 M and
ttfa%ﬁ‘lﬁﬁkl%ﬁ' R6ddaae TMT2BPos TEORItToh AW, St thé Lfbst-friitdm] value for

he maxi mum power condition 2486 may be expressed as:
payload size PS and transmission mode TM. TxT2Pmax is a maximum power level that
is defined for the AT 206, and may be a function of the PilotStrength measured by the
AT 206. PilotStrength is a measure of the serving sector pilot power versus the pilot
power of the other sectors. In some embodiments, it is the ratio of serving sector FL
pilot power to the pilot power of the other sectors. It may also be used to control the up

and down ramping that the AT 206 performs autonomously. It may also be used to

control TxT2Pmax, so that ATs 206 in poor geometries (e.g. at the edge of sectors) may



max( TxT2PPreTransition Ps m, TxT2PPost Transiti on PS TM
) < TxT2Pmax (10) [00136] In sone enbodi nents, the
w@owsnilzervel 422 of a packet 524 is permtted POI/US2004/022901

transition froma first value to a second val ue at
some point during the transnmpgsi on of the packet 524.
hi such enbodi nents, the power |evel 2322 that is
specified in the power profile.2380.includes . .
fspteict thais SAIBHN RN AAHCT 1501 treafing %W&H?e@diiﬁ%fm“e in other
JXfgPPreTransi tiopsjMis the pre-transition value for
payl 0ad size PS and transmi ssion node TM
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neasured by the AT 206. PilotStrength is a neasure of
given ber vi ng sector pilot power versus the pilot power
of the other sectors. n sonme enbodi nents, it is the
ratio of serving sector FL pilot power to the pil ot
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transm ssion node of the packet” 524 and that is
(l:capdﬁlPéfomFerﬂwlfq.crmrgu w payhesagion factorzer gpyeasting the total available

I eFm B T2P nfFactorm x Potenti al!

PpﬁﬁEﬂﬁgﬁ# %gvfln equation 11, d,"is the
[00139]2MOUNT; e Qjﬁflﬁlstfra[t@sfﬁrf éx‘éiﬂpllari fRthod2500 ¢ta dedAT 006 hﬁy perform in

subpacket that is transmtted during sub-

oxder ecséq:t@mlfrt?th@@ﬁyl@ﬁds maﬁﬁ%(bmthwsewd@éﬂ#a%r a picke 4. Step
T h
?gi nvo #gs %ﬂg(l:ﬁc’ ! a}gtgat%n&%%é%ﬁ)b‘t(&nd[ﬁé g?\;v&r FI%V@%O Step 2504

e tot abl e
Wesﬁ@&ﬁlﬁlﬁg thé @oﬁ@r R4616232% nes¢iatedsvitlo the selected payload size

T2PConver si onFactortMis a convers facto Ket 524
E30 B i apeTBosion HIoG8 LR BRE s FarsRapl: 1 g pagket 524 is
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%?f&ﬁves%%&f%@‘khé e IMeScy SR IEyémmlm Qsmimwa wm« ahe selected

2322 associated with the sel ected payl oad size
payload size 2320.

[00140] Step 2506 involves determining whether the transmission conditions 2482 are
satisfied if the packet 524 is transmitted with the selected payload size 2320 and the
corresponding power level 2322. If in step 2506 it is determined that the transmission
conditions 2482 are satisfied, then in step 2508 the selected payload size 2320 and the
corresponding power level 2322 are communicated to the physical layer 312.

[00141] If in step 2506 it is determined that the transmission conditions 2482 are not
satisfied, then in step 2510 a different payload size 2320 is selected from the power



2320 for the transm ssion node of the packet 524. For
exanple, if the packet 524 is going to be transmtted

wo eookiogizizapaci ty node, then step 2504 i nvol veBCT/US2004/022901
identifying the high capacity power |evel 2322a
associated with the sel ected2gpayl oad size 2320.
Conversely, if the packet is going to be transmtted
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HEtes SRR 1) SSciph PES AuTHOBCRST ROMFF R P ot 10 St the
RAH Ly HidlAheh REdSECAS N6WS FoRal alick@fdr THeR8ead thadfvhen the AT is
transmt power, either due to hardware limts or due

powandiiaRera adhi flaw 1 thyeR istsebioghs poypasatlpeation thaijtveepld receive if

further arbitration o | ow. power al.l oeat.i i ' .
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woder. s PeWSowek Rilécatibh thag b detetiainad dirtulycroanhe gu/gd demand
determ nes each flow s current_power allocation

fimctionh eibenhy mowagionirbel RAB raedethe Alewrr Bihpthsy equivalent
When ATaROWRY lfral AT iGH§ i ink@ afi§lis tbR¥¥tent with
SRS AT HE VR0 Bal AT S 000 SThdoke s boin v
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Generally the sector has a nmax receive power criterion
t1HBgceys8used to set the RAB, which then | eads to each

[00143];c ISOV\I A Qlﬂ'}%ﬁrya&} Q4R ﬁ'@?tvr-gg' 8f is688 or it ethe Mnsddithéhtdescribed

power limted, eac owin that AT is set to the
mevesxt will how &t ipoovidadatThetsysterulatiowe fai axdecpiiplingeof Alfe mpean resource

Fhlecisn GePtog ahd bl oo S ERE R ey Afbhuich ncluding
?oh@&%f?@zﬁ(Wan@%eﬁi@ﬁtﬁ‘ét"ﬂu?&ﬁnﬂi rectly fromthe gu/gd
emand functions, either by running a virtual

[00144] nsi dePatket aliTcation igy gemhain B¥QIOTWLEAR 2] ER5FS- tﬁ%@?ﬂ%ﬂ resource
%héﬁti@%ﬁﬁﬁeﬂ}qﬁ%&ﬁ& ];rl z?ﬁ’tvor%rnjlo%rs iahgcaiti%n %&Ei@ie‘f‘ efhiMthwsSseamless
integration of scheduled and autonomous allocation, as the packet allocation process
behaves the same in both cases, and means resource may be updated as often or not as
desired.

[00145] Control of hold time in the grant message allows precise control of resource

allocation timing with minimal signaling overhead.



inter-AT flow priority. Further, no information beyond
the existing gu and gd functions is necessary. [00143]
waze@anomary of various features of sone or all BET/UR®04/022901
enbodi nents described herein will now be provided. The
system all ows for a decouplipg of the nmean resource
allocation (T2PInfl ow) and how this resource is used
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fecting its nmean allocation over tine. This &
kimenterfomays ellopationy sla: this 96y FSEUICH]SMREN G H{aﬁd’fm efifgeertain
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the time for the net K t -
(0014513 | oc 307 efhetler Bak BBlensn oo BRIGRTE dHrieR ey SR mission of a
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ocat I fine' allocation). [00148]. The
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alpifierensfiom e fxodpany sotpéonsefitbeitenoniayy a logstighent a

hep nher. r
oo 22 o 058 FRABE i B0 AP, R 8 v
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aut ononously set its own r allocation, In th
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%v@@%o%%llocatlon, and maximizes overall sector capacity while maintaining
stability and coverage.

[00152] Per-flow control of the peak power is allowed as a function of the mean power
allocation and the sector loading (FRAB). This allows for trading off timeliness of
bursty traffic with the effect on overall sector loading and stability.

[00153] Per-flow control of the max duration of transmission at the peak power rate is
allowed, through the use of BurstDurationFactor. In conjunction with the peak rate
control, this allows for control of sector stability and peak loading without central
coordination of autonomous flow allocation, and allows for tuning requirements to

specific source types.



By appropriate choice of these ranping functions, we

may precisely specify any perflow mean resource
wabdosoaipn with purely autononous operation OPCHPS2004/022901

using only 1-bit of control information in each

sector. [00151] The very rapag timng inplied in the

QR’AB desi gn (updated every slot and filtered with a
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E@tbﬁdnﬁb@’kq%raﬁbn'rﬁd@bdlbh dlow priviritiy datd wasirénpntsyapd avajlable power.
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m anE’i al l ocation. [00155] The dependence of
ow ranpi ng on FRAB all ows for higher ranping
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[00158%)I ocqﬁg 8P ad SssibrPbovhlit- ATOMY Sritha-RESohes allbiatipe Forfeaehflow is
ferentiation available in autononous allocation
as location-independent as possible. This means that it doesn’t matter what other flows

are at the same AT or other AT’s, a flow’s allocation only depends on the total sector
loading. Some physical facts limit how well this goal may be attained, particularly the
max AT transmit power, and issues about merging HiCap and LoLat flows.

[00159] In keeping with this approach, the total power available for an AT packet
allocation is the sum of the power available to each flow in the AT, subject to the AT’s
transmit power limitation.

[00160] Whatever rule is used to determine data allocation from each flow included in a

packet allocation, we keep precise accounting of the flow’s resource usage in terms of



based on up/down ranping function design, it is also
possible to control flow power allocation based on
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[00162]t r ans?ﬁﬁ)%h %%’\%%WM %ﬁ%%ﬁehfkg%élaégﬁo What ev%% r u] esi sS en_ ©
yechftiggid edpaciny petentad daml usegmin ane AT asrhighcdnofiglothat not merging

RN RN TE S N e
QaRUHEE pYbENGhANRIate th1A seltlifteMBiing dydiefl. - FilghWapatity MRSS may be

i's guaranteed for any data allocation rule. [00161]
\teeged o KW ilensyvteansmissione whand sspific hagh smsidadlew hps delay

aggr.egat e r..avai,l ab tg.al b it NG :
SERSRELS BB P LB B RaPL Y (B PIRRSHERD &
N R rEachinishi tArekigtd A potditadl dhtd usidepthi|flowsmuay tierge itshiata into
AT maintain the proper priority relative to eactllﬂo
dowdatencydranbroisgians. Hetys delex regviremeys sordugh Gpaciist iy mey be met
t hose. AT s_and-. t hat r hey: AT
R S, S R B b RSPl D5 RALRY vy e
&néﬁlg&i o 1M GatgRyEFans@isions mdieh ra debier selighily lvadedy gmdefticiency
up by the power-limted AT is_then . avai.l able for lEhe .
dessan sendinghigh ceppsity dews @s 2 (alengy Is Rojgesytany i hence merging
C ' a may be nerged into | ow | atency
fﬁ%ﬁ%ﬁ% %ﬁ%ﬁﬁ?ae'en the sum of high capacity ?otential .
[00163Pat a Usaegeofi igibnepaaify iflowsirghy betragsmittbdiin kot latencyimeyle even if

R e 0 ol BERAZRAEL o BE SRR b g sty e

RENRE bBRPIAR PR IRITResh Belife. | TRiSRlEWs RE Iyl tapatityHngle flows to
capacity flows may be nerged into | ow | atency

tachieseritls highsstviheomghpus pelanf tb@irhpcgwrC%bg@imylsfmigmeﬁglégh, as the
ellgl'?e%t throughput for an AT occurs at the largest packet size and low latency

transmission mode. To say it another way, the peak rate for high capacity transmission
is much lower than that of low latency transmission, so a high capacity mode flow is
allowed to use low latency transmission when it is appropriate that it achieves the
highest throughput.

[00164] Each flow has a T2Pmax parameter which restricts its maximum power
allocation. It may also be desirable to restrict an AT’s aggregate transmit power,

perhaps dependent on its location in the network (e.g. when at the boundary of two



requi renents such that it can't wait for all |ow
latency flows in the same AT to transmit, then upon

wo emshing a threshol d of potential data usage,Petesioboue2901
may nmerge its data into |ow |l atency transm ssions.
Thus del ay requirenments for %1 gh capacity flows may be
met when sharing an AT with persi stent |ow | atency
flows. Hi &h capacity. flo

JeRI0EN @) Al arsAies ARG T re&"%é’@ﬁogﬁc °F 5’#11%8 I oadgfljmmeter

Pﬁzﬁﬁ&' &55 %%ydés%ﬁéd k) b8 &N elinBGor oo Ipﬂamaﬁgthyaﬁd Gisits alie AT’s
ow atency is not inportant, and hence nerging may

mbyiayen toansalif powed. [ 00163] A set of high capacity

s L o RO i b P Rt g
56062 TRE AN 96D ARRMES X ;ﬁ'&ﬂ:@so\t\%bﬁ vﬂﬁclﬁtoﬂtﬁ%bperatlon of the AT

Payl oadThresh in size. This allows faor ap &,’
Mﬂﬂie Trhie pwacessor 2¢07) Ié@/)ealﬁmbe reifegrrdde as ﬁFJBUg Wgﬁ“ hich may

wer aI ocat i
ﬁ.lga &Eﬁm ag- 8? v Ije c ur 2519({1 rat%ﬁ&lﬂ%la&?esg?tlénggg Il'((le{t&ﬁ\?s %)reowdes
ﬁﬁﬁuétftb\‘ifs lhAd ﬁﬁlﬁ)/co :tlie?l ﬁi’ﬂsfsﬂ ?Omwdﬁortﬁm of ghe imemaro? ¢ may also
he peak rate for high capacity transm ssion i
m{uﬁie neRv¥plailggandory acCHts WWW%XWQ ransni ssiS|on " '32 a
[00166] hi gh £aDaGIJWe W@h{d ?We eﬁb@h&:@i’i@gwﬁr@lek&s&n{rﬁl‘ﬂn&aﬂoﬁ Ae¥ice such

transm §si on Wwhe appropriate that it achieves
b cdlivgh esiéphohe,anghysd incu@O4 ﬁd:}m@mﬁﬂftm\mmta@s a transopigter 2608
parameter which resiricts its maxi rrumpg

and &c mcpypr 2610 ﬁ‘éyﬁ W drapsmigsen ang) receplion e%f data such as audio

trict an

A\gmﬁuﬁﬁlgt'icﬁ@ af FwhdrAds Wt 26@6%8 2 reRblRap&tida ok anin AN 204. The
ocation in the network (e.g. when at the boundary

abndmitere 2608 sndarecAiver R6HY owmyakrdeembined it rio HarscgiMer 2012. An

gfgtfge(:t 1% Qtisaléhg&/ %outﬁ ?‘P%ﬁ te‘%gd) tegér enﬁ?ﬁ d tlBQhe transcelver

bHRe2 ATA&ifiEhal HHPnhdsa(ifishows)Vaiay z[lﬂﬂbéﬁjsed:l g]’.lreeoli?fﬁatlcm of the
a functional block diagramillustrati n an enfodi ne

anranamttnm@@oecewer&w apd@BleppcPAidds V5l jnavade 'need not

rols operation of the AT 2606. The processor
Vﬁ’% ESC fgrgg be referred to as a CPU. Menory 2604,

[00167Mhi gh maml T606Wiko ibelhiesraesishabddtyctors6n 6 psd¢dRONteatrand quantify the
random access msrmr RA pr
st isvmmspensbnehe oo R0 55 4l s e

S0 P P e apagapn gt

Qﬂlbledileedgma’ls as W knelvass theamtruni cat i on devi ce such as a

e e L

gﬁ‘ﬁdn‘?&%ﬁﬁ AL B3de@dnaBurk€ efatd Al afdititabbsigadls kecaived by the
transcelver 2612 and detected by the signal detector 2616. The wireless communication
device is capable of operating in any one of a number of states.

[00169] The AT 2606 also includes a system determinator 2628 used to control the
wireless communication device and determine which service provider system the
wireless communication device should transfer to when it determines the current service
provider system is inadequate.

[00170] The various components of the AT 2606 are coupled together by a bus system
2630 which may include a power bus, a control signal bus, and a status signal bus in

addition to a data bus. However, for the sake of clarity, the various busses are



comuni cati ons, between the AT 2606 and a renote
| ocation, such as an AN 204. The transmtter 2608 and
wo emsiovier2 2610 may be conbi ned i nto a transcei REr/USBAR022901
An antenna 2614 is attached to the housing 2607 and
el ectrically coupled to the g3anscei ver 2612.
Addi ti onal antennas (not shown) nay al so be used. The

eration_ of the transmtte 6 j
lheirbimagire P8 ShADuR A 26AC e 2B saRe st disial
T I [

SEMRSE RSy RLSE i STaf e e as o v
h@rﬁhate)ftha&; |t1ganAIl“s260603um¢dby KIfve 6tis arfynetiopal blogk diagrpperather
gﬁg gjnget ctg 261q)detects such signals as tota

RgYUnE? 8? HEPPYOUSBE pseudonoi se (PN) chips, power

[0017113I0ect TRbse ERRIIL M- the Bl vRIulle inder@aall that idforinatide avisijzimals may be

he art. [00168] A state changer 2626 of the AT 2606
Cﬂll’mspmibd; using artyapé ao¥artehe ofi dilferents techmaiogipt and Jeehmques.  For

sed on..a C S ;
A A e e
HafNAdy deteedr@ice? Ghfougtdie the radbes sieswiptiuni may |b<anrepresented by
deV|ce is capabl e of operating in a?F one of
1

splisgeatessent OSBRI AT BB G TPAG PL AL B pLpa s o
dShel At OLoABRRiHSRGabe cont Ol the wirel ess
ommn’l ca evice and determ ne which service
[00172]prh OV: gﬁﬁsesyﬁklam wheldwiuréake appreciateuthac diei gariadevillpsrative logical
shou transfer to when_ it.determ ne he .curren .
Bisehh cmopHle GGy AP AR 6t AT OO0 7o pien With the
Vb @R nfROTRISRA e nlap%eﬂﬁlp?&%téﬂrﬁ Q@dﬁﬂnﬁﬁhdr@@ﬁ‘éh&fmputer
by a bus system 2630 which may include a power bus,
coftwvare) osicgméinatioss, ofibdtha Sloaclgarly p]élﬁgpteb rﬁerchangeablhty of

RE I‘{;an{ ??ﬁ(?ﬁ%a,tvglggffszﬁglg@ﬁ‘gfcgnﬁpp ned %focgé.ktﬁocﬁlfles circuits, and
2Rp@RaveRePUSscAYST HBVE B&fdralilfia te‘i&ﬁs%@ﬂﬁlﬂ’fﬁyctﬁwlnsluy Whether such

i nClude a digital I

ifanqtiond#s 96 Ingllm%gqn;dg 25 GHEVSI T géﬂwwet 4@2%&? uxga%r the” particular
iate,that t

SRS B0 s FPR B R G i ey

Sﬂl@[élnfehﬁtlﬁaimnﬁﬂtfﬁncnbﬁﬂﬂty 13 vilyogeways fokiehdh pamtutdiai agplication,
woul d understand that information and s

I
roaip ﬁl@bémp@@eg@p% d%{:fwoxg,fs hguld 2pt bg vte&rre@lp g{;] gq,uéﬁxga ay departure from
tﬁ&%‘ggé? re@gfg 1ﬁ\%ﬁ§5ﬂ ques. For exanple, data,
[ on conman informati on, signals, bits,
[00173BY DO The aambus hjllpsirettllvat logmgl b bcksgfmp@d@secpmh pm@gﬂqo@ﬁsmbed in

&ggpeg:ggé/ %Vlgqtg IF@% é\im % (&éﬁ;@?x&r ﬁggﬁg { le\{x?e Ee%go%sperfonned

Rt 'aC% ral %hid%é‘lpr&e@éogsa‘lﬁglmrsﬁgﬁl @ﬁoce@sfor dDBP), an application
conbi nati on 't her eof

specific integrated circuit (ASIC) a field programmable gate array (FPGA) or other

programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MiCroprocessors, one or more microprocessors in conjunction with a DSP core, or any

other such configuration.



[00172] Those of skill would further appreciate that
the various illustrative |ogical blocks, nodules,

wa@eosis and al gorithm steps described i n coPeEUS10041022901

[00174]; | | ysTheats

[00175]C0np0g

wi th the enbodi nents di scl osed herein may be
i mpl ement ed as el ectroni c hagglware, conputer software,
or conbinations of both. To clearly iIIustrate this

i nt erchangeabi ity of ard re,and, soft I
kP8 € Sredbad) S EER R oS el Il rcofeligh Swith the

@rﬂgoﬁﬁx@% cﬁ@l’o%ecp 86RirIRRG rHebﬁﬂbcﬂi*i’&lV@lr@ﬂS)eihaialrdmar& irlez[ §Bftware

elr functionality. Wether such functionality is
mﬁhlemeﬂumdl sa hecesser; or oy a sonbinatien efeihefitie. udotP module

rt|c i cation desi t S e
By e, BAR GBneRy ERF, ER0E, ROREGhaRgh? BERRA-themory,
ERPRORS %énkzﬁyl Jegﬁﬁarg ®add dikY, 4 Perv@naylendisiyay SDEROMsax hany other
particul ar a@gul cation, but such inplenentatio

fewi ofistorageshediiel kmowntie therare o exeeplary siogags megliym is coupled to
parture fr.o e
IR0 L0 el PRuSSEe Bl A Eomaion

EHédeﬁge neAEngl 116 Uhé altetasivel bl&dstbfageomeﬂhmhlmay e tiftegraketo the
enbodi nents di scl osed herein may be i g@ gmsnt e
p%"sdé &\

pmcmpm@hwmﬁesaorg@ﬁébaﬁtowﬁ f I gn %SS&ET dhe ASIC
Cfel REc8RRB G Hie st di
I8P 55 R Pl o RS SRR st mesom
afwyaysmd:ﬁ(a@écrew c@hﬂmmntpnmgummbmmll ogi ¢ devi ce,
i scr ege gate Qr transi

di h
e R e s tsﬁga“’ava‘pew Enable any

%@fsgﬁ) EAEDS theBg kb BRARe g?lﬁééﬁh@ﬁﬂes&ﬁ ileRtior Yefdisahodifications to
Urpose processor nay be a mi croprocessor, but in the

thetse embodiveentst widl Ep?rl@@@bsapparmy tq)@nogmy(lﬂ%meth@ iagnad the generic

P oﬂpf?é %&b‘%“éﬁlgl&g r“&*’yPgrd’ o féérl érrrrllpl?%rdlm&{ts %ﬁtﬁ&ﬁ departing from

Wﬁhﬁta&ﬂ QOpObf BRMAVENBE. (RMb,CES preserd. 1nve81t1om ibnotainteoded to be
of DSP and a m croprocessor, a pluralit

mrf’dpiooﬁ@s%bcshm@ﬁé sBPWRICEE T bif 4 ﬁ%é@s%%defl rfhe widest scope

%gﬂéfl’{&rﬁ &ﬂ}ol%%‘g%@-?g?ﬁllﬁ)gglgﬁe%tggesg g@mel UCh

[00176R! gor IWRNTESCLIAWMED BS:connection with the enbodl ment s

di scl osed herein may be enbodied directly in hardware,
in a software nodul e executed by a processor, or in a
conmbi nation of the two. A software nodul e may reside
in RAM nenory, flash nenory, ROM nenory, EPROM nenory,
EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CD-ROM or any other form of storage medi um known in
the art. An exenplary storage nediumis coupled to the
processor such the processor nmay read information
from and wite information to, the storage nedium In
the alternative, the storage nmedium nmay be integral to
t he



processor. The processor and the storage nmedi um nmay
reside in an ASIC. The ASIC may reside in a user

wo esosion2iz 1 n the alternative, the processor apdr/UEm®04/022901
storage nedium may reside as discrete conponents in a
user termnal. [00175] The pzsvi ous description of the
di scl osed enbodi nents is provided to enabl e any person
skilled in the art to make o e the present
i nvention. Various nodifiégﬁégﬁs to these enbodi nents
will be readily apparent to those skilled in the art,
and the generic principles dgfined herein ma

.be .
Bppl | S012¢CSSTEERAIH G MDA PR HSTIE FEBETGOY iffyen access
%e%o&%ﬁﬁi}l a%ct&c&ﬂﬁgl%fri]n .he invention. Thus, the

resent 1 nvention | intended to be limted to the
enbodi meBhstae fovransmitdnga baverse sraffe dheneed tothd @eressretwork;

wi dest scope consi stent with the principles and novel

f eat LATEADIGNA rgeesiV IR Slgnals h{”@‘dﬂ%‘]%eﬁﬂvfb&wfr CLAI MED

I S: CLALME. 1. An access terminal that is configured for

Wi rel eSs communi cation with an access network within a

sect omgmonniprelesirogic cammuaisation wih theqrogeswiisdidt t i ng a

reverse traffic chapnel to the.acces X

antenﬁﬁ“WﬁPn§§8@ﬁ6? I@?@ﬁXﬂEeFP%W$F§%B§% e%%uﬁggﬁgrk;

a Pr 0CessOfyp|EREM a¥ndtbdedofpisRgl C communi cation with

the processor; and instructions stored.in.the nenﬁr ,
myjte b%l the

the i nst r uestimating beument sglue of AFAVErse 8ty Wl HEATS

met hod conpri si ng; lating a current value of a
reverse activit %F?éb%g%snitted by the access

networ k; i ff thd@tigatedrairet valiklof tite reedrseeactifity bié indesatas ghmt the
activity bit indicates that the sector is

! b )
decreasi ng a cufeCBRLs Pshelectspipg 4 et PB\”ereai@KdtﬂngW %fh

a plurality of ﬁ&\g\éﬁagﬁuﬁlﬁf 0PGRS Sn {tR "B dddermindE the magnitude
magni tude of the decrease tor a particular flow being

det er m ned accoofthadedrense fatavpaviauthr flawdicing detarminedgccording

that is designed for the flow, the.downward.ra

function being ¥% vyatsqllrag}pnég]ﬁ:ngtbc}r}tgﬁ 15 S%i)\%}eﬂ%ﬂﬂe flow, the
al l ocation for yhenf4@Mmpang firkctibdBeifsh firRtios oLt barmdnt

val ue of the reverse activiiy bit indicates that the

sector is idl e, ppwarsasitiog ferthe 8awi &k power

al location iff t}(‘?er es%?ﬁ:al‘?ed current value of the reverse activity bit indicates that the
sector is idle, increasing the current power allocation for each
flow of the plurality of flows on the access terminal, the
magnitude of the increase for a particular flow being determined
according to an upward ramping function that is designed for the
flow, the upward ramping function being a function of the current

power allocation for the flow.

2. The access terminal of claim 1, wherein the estimating the current value of the

reverse activity bit is performed once every slot

3. The access terminal of claim 2, wherein the estimating comprises filtering a

signal received from the access network with a filter having an adjustable time constant.



flow of the plurality of flows on the access term nal,

the magni tude of the increase for a particular flow
wheiosgider er m ned according to an upward ranpi PQI/US2004/022901

function that is designed for the flow, the upward

ranpi ng function being a fumgti on of the current power

allocation for the flaow. 2. The access term nal of

claim 1, wherein the estimting,the cur t val of
4 he rlbgepcsss weTing! ehyplapmel. efﬁg%PSP}‘F&l?%o‘{ﬁ‘g‘geré\?%P};}i&él ot
3. T%stgrlﬁ&&%saﬁogcﬁﬁglee@a'fofqﬁe &bt End, wherein the

estimating-conprises filtering a signal received from
the alereaminet pakipowet Hlcsatidn foreachflemnef thaplaEglins eLilves, the

time constant.4. The access term nal . i

wherein t ﬂi’éali‘r@%"}‘ﬁmﬂf"lﬁ%?ﬁ ¥ acp&ﬁbcﬁagglgyvc%gg érarﬁa’gbtglugn of the

| oadi ng | %ﬁﬁlentg%wfehﬁlo%@ﬁé@fo'r {RTHvogidehatdtinige of theading
power allocation for each flow of the plurality of

fl ows, thdepwtakthpeewter. al | ocation for a particular flow
being a function of the current power allocation for

the flow and the estimte of the | oading | evel of the
sect OThe doces¥ femiret eBalaitret,niheadin Be ragthodiunthergoanaisss, {afgach
nmet hod further conprises, for each flow determ ning
BeWaccunul at ed power allocation for the flow using

the cykLeiting Wedcuiul ARiowen afievatibifor theoftovand t he
accunul ated power allocation for the flow to detegrrri ne

a t otwingthacimadit poyevmlocstion forhe flowgnd thrpcgunpigiedpawer
total available r f£or t 158510H 88 erFor the flow;
power Ieve?lgfgfongg%@(? Igé)t% P gg%nﬁglg}ﬁ,r@%ls%n&% t egbt o the
access netyqark. 6. The access termnal of claimb,

wherein the accunul ated power gl I ocati on for thel fEI: QW ,

is | i wiingdclkgtalavaidable pawesion thy Spw to Aefening p RPYVETIeY A Y
being a seftahle f 1?&1% Aacheaketiomer all ocation.

7. The acc%ascggttgartrln@{rigg%fné cl gllamcl, V\,fe1er ein the

downward ranpi ng function and the upward ranpi ng

functjion are .bot.h .d n : LBk efallocation for
Poadi Eﬁe PG te%’?m?lr?zeg‘gg? b%?&g{nq%%%gfgc ess I?)fg; mnal of
Bl dW ik iR Asatuisticdwrshahdsataatpomigyél bemgiasattaiiel factes above
upward ra in% function are both dependent on a pil ot
sipednpAwer sEecAlPRd by t he access

7. The access terminal of claim 1, wherein the downward ramping function and the
upward ramping function are both dependent on an estimate of a loading level of the

sector.

8. The access terminal of claim 1, wherein the downward ramping function and the
upward ramping function are both dependent on a pilot strength measured by the access

terminal.

9. The access terminal of claim 1, wherein the current power allocation is

determined according to:

T2PInflow,, =

1 1
| 2Pl - +| ——————|xT2POutflow,,_, + AT2PInflow,
(1 (TZPFilterTC]]XT MfloWis [T2PFilterTCj ‘



termnal. 9. The access termnal of claim1, wherein
the current power allocation is determ ned accordi ng

WO 200502RINb owi n = 11- [ 1)xT2PInflow i n , +HRCFUS2004/022901
\xT2PQutflow. . +[ {T2PFilterTC 1 1 \ T2PFilterTC] """
AT2PI nfl owi ' nwherein T2PInflypw is the current power
allocation for flowi at sub-frane n, wherein

T2PFilterTC i s, filt ti t ant 4 wh [ ' .
et RN IE QR o N SRR

' . fitfer % erell ¥t ipoiver attochkon is bei
%%%&TFﬁW&Xﬁlﬁé 31?{1%{ t&ﬁl%t%?tﬁ ?&i’?hg{/aﬁl Lﬁh@ﬁth ¥t ipoWeEa on is being

ihcrPhde@NBL PBIG W), i6 Pipreds&t assngt hn s \ FRABN) wherein if
the current power allocation is being decreased
ATAPRRIflowi,, B i s expressed as: AT2PInb owi n = - 1x

Tl PDp 6| 0 , - h.(PilotStrength, , } FRAB,
T! PR 26004 ORROCTZB MDY W) P Strength (PilorSvength, | PRAB, )

‘iﬁ@ %ﬂ.i%\é\@ﬁr@e t%ngp/lap 1o Miyntit 88ng QécrédsedAT2PMfTew glisiexpressed as:
POni TS a downwar ranpi ng function for flow i, and
wharreipmiw. oSt rength is a measure of the serving

S e o RS E B R Ao e Pl F 3P

wrele onmmuni cation Wi th an acce i1 W 3

shetor I2RBRR 8 A AR P AP B (R £ Llhethd 2PDR, i o

YA Gar® Frarping @R a6 fl tiyardi WhéremnRirarSregtibis 4 measure of the

access network; neans for _decreasing current power

sdrviog atatapilobpoveeicrsis Bg PPt RO 9f BICiOABFT §3°9%Fons on

the access termnal if the estimted current val ue of

the reverse activity bit indicates that the sector is

blisy, Abhecamtgnininabibaigs cofigumsdor wirglepsrommysatiop yyithyan access
eterm ned .according to a downward ranpi ng

fl ow bei W d
pemYors BH ﬁﬁaSFCtPE “@eBI'YRed for the flow, the downward

r anpi R@afUBEEstiaitiag kgrrent fvalne bf @ revefse bbtevityhit teansmptedeny the
allocation for the flow, and neans for increasing the
current poggsessdlehbelti on for each flow of the

glst‘llr ?Tlg{etg%s @; déclré)a}éﬁl\gg{hﬁljaﬁt FOSEE SifocafibdioR @hch! flovk Ba plurality of

urren ue of the reverse activity bit
i ndi cat es flbat oh e swest ermiml ifdhecstitrhtedearyantivatie ofthe reverse

e or i e e tif nlices Gat (B scclc? 1 By Wl &N W the
decrease for a particular flow being determined according to a downward
ramping function that is designed for the flow, the downward ramping
function being a function of the current power allocation for the flow;
and

means for increasing the current power allocation for each flow of the plurality
of flows on the access terminal if the estimated current value of the
reverse activity bit indicates that the sector is idle, the magnitude of the
increase for a particular flow being determined according to an upward
ramping function that is designed for the flow, the upward ramping

function being a function of the current power allocation for the flow.

11.  The access terminal of claim 10, further comprising:

means for estimating a loading level of the sector; and



ranpi ng function that is designed for the flow, the

upward ranpi ng function being a function of the
wae@eoseni2zipower al l ocation for the flow 11. ThECHUS®S$022901

term nal of claim10, further conprising: neans for

estimating a | oading | evel ofigthe sector; andneans for

determ ning a peak power allocation for each flow of

the pluraljty of .flows, the peak power al.locatign for..

. par G (4 S TBUPBE F REPRER S pHoBforeAEh O PLAE PIFality of

pover al | ogald @it feak pbWer diloeMidaner 4 patiSfihd flGW Beiff a fillRtion of

| oadi ng | evel "of the sector. 12. The access term nal

of clai m 1the churerttipewerdlpoatian faythetflow anddhe estiowete ofthelpading
for detern ni.ng.an accumul ated power allocation for
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