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BACKGROUND
O Field
[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 ongination 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



2 with the information signal in such a way that the spectrum of the
resulting nodulated carrier is confined within the conmunication channel
bandwi dth. At the destination station the original information sil§ndN g
replicated fromthe nodul ated carrier wave received over the conmuni cation
channel . Bucwosemzpl i cation is generally achieved by using_an inverse of

t he nodul ati on process enpl oyed by the origination station. 100061

Modul ation also facilitates multiple-agcess, i.e., sinultaneous transm ssion
and/ or reception, of several signals over a commobn communi cation channel.

Mul tiple- ac S .C nication s temso enlncu of renote
Subschi ber TIPS SPRRRIPP el Rkt PRGAR Lepurameit herapPoempodes
duration ratnedr it BaTinee REihi feScopeaiRshtion ShdnhE WaAHNRIM. CANMINALaSdi8A Channel .
Several nultiple-access techniques are known in the art, such as code
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In man omTunl t he forward
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(HDR) communi cation system In an HDR communication system .the base station
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by an AT may organi zed as a stac ayers, Including a nedium access
control ( MAGhtidrelyetransiilieng data on a reverse link to a base station. The base station receives

el

the data and may route the data to another base station. The data is transmitted on a

forward channel of the same base station, or the other base station, to the second

subscriber station. The forward channel refers to transmission from a base station to a

subscriber station and the reverse channel refers to transmission from a subscriber (jA

station to a base station. Likewise, the communication may be conducted between a

first user on one mobile subscriber station and a second user on a landline station. A

base station receives the data from the user on a reverse channel, and routes the data

through a public switched telephone network (PSTN) to the second user. In many

communication systems, e.g., IS-95, W-CDMA, 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



15 JAN 2007 WD 2005/011212 3 MAC |l ayer offers certain services to higher

| ayers, including services that are related to the operation of the reverse
channel . Benefits may be realized by inprovenents in the operati oq OEAA\@ I\@C
| ayer of an AT in a wireless comunication system SUWMVARY 100091 An AL s
termnal that is configured for wirel ess conmuni cation with an access

net wor k wi t WioRegs/§e2or i s di scl osed. The access term nal includes a
transmtter for transmitting a reverse traffic channel to the access
network, an antenna for receiving signaBs fromthe access network, a
processor and nenory in electronic comunication wth the processor.
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the decrease for a particular flow may be determ ned according to a
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current power allocation for each flow of the plurality of flows on the
access term fERSMFNE HEryRe daicomanneh t9 Hierasese nelgiorky an shtepnac for dgceiingn may be
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flow. The upward ranping function y be a function of the current power
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with a filterachedwi bigraemagdi ug tirbkesd hatokonst ant. 100131 The net hod may
additionally involve estimating a |oading | evel of the sector, and
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current power allocation for the flow and the estimate o oadi ng | evel

of the sect ora plugdityof fiaws onethe rberds teming!. (The megnitude afitheadidieaseofeald y
involve, for p%%]%gla; lﬂg‘\:/.rv’may be determined according to a downward ramping function that is
designed for the flow. The downward ramping function may be a function of the
current power allocation for the flow.
[0011] If the estimated current value of the reverse activity bit indicates that the sector
is idle, the method also invelves 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 may be determined according to an upward ramping function that is

)

designed for the flow. The upward ramping function may be a fimction of the current
power allocation for the flow.

[0012] In some embodiments, estimating the current value of the reverse activity bit
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.

[0013] 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 cuirent power
allocation for the flow and the estimate of the loading level of the sector.

[0014] In some embodiments, the method may additionally involve, for each flow,

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



determ ning an accunul ated power allocation for the flow. The current power
15 JAN 2007 WO 2005/011212 4 allocation for the flow and the accun¥ggh§%
power allocation for the flow may be used to deternmine a total avail 07
power for the flow The total avail able power for the flow nay be used to
det erm ne wopovsrmidievel for a packet that is transmtted to the access
network. In sonme enbodi nents, the accunul ated power allocation for the flow
may be limted by a saturation |evel. Zhe saturation |evel may be a
settabl e factor above a peak power allocation. 100151 The downward ranpi ng

function and f he. upwatd _ranpi function may both b ependent. on an
estimate of %lfOF%’ﬁai ?fgﬁ’f’ g@‘@%ﬁ%ﬁ%&“@@&%??‘”&l #@F%F&Véﬂ?, oﬁrmqyrpea}tfa‘i]ti on,
t he downwar diolde¥Rhing a A1 GlAiRB1PW et 106 MO, ArHea6MRI NGilfI G oriRyaRet h be
dependent on a pilot strength neasured by the access termnal. |]0016]
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access termnal if the estimated ~current value of the reverse activity b@)
i ndi cat 91¢lhat t Hanathes teppbofnentijof anTrsesralgmpipdldthat if ceiguredcion sieclessr a
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each fl qugf the TeUngtkist ¥erfinal R¥SncHl® RRAl RAVBcrakingCalchRtl ffwed
particular flow may be a function of the current power allocation for the
f1 ow and t heallocation for each flow of a plurality of flows on the access terminal if the estimated
current value of the reverse activity bit indicates that the sector is busy. The magnitude
of the decrease for a particular flow may be determined according to a downward
ramping function that is designed for the flow. The downward ramping function may
be a function of the current power allocation for the flow.
[0018) The access terminal also includes means for increasing the current power
allocation for each flow of the plurality of flows on the access terminal if the estimated C‘f‘:
current value of the reverse activity bit indicates that the sector is idle. The magnitude
of the ncrease for a particular flow may be determined according to an upward ramping
function that is designed for the flow. The upward ramping function may be a function
of the current power allocation for the flow.
[0019) 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.
[0020) 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

W



estimate of the loading |evel of the sector. 100201 The access term nal may
al so include, for each flow, neans for determ ning an accunul ated igV\%r 07
allocation for the flow, and nmeans for using the current power 15 JAN 31029
WO 2005/011212 5 allocation for the flow and the accunul at ed power

al | ocati on WE20051§¢1283 ow t o deternmine a total avail able power for the flow
The access termnal nmay also include neans for wusing the total avail able
power for the flowto determ ne a power $fevel for a packet that is
transmtted to the access network. BRI EF DESCRI PTI ON OF THE DRAW NGS (00211
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.Stack of | ayas sapmitesd tadeasssditwarkal ; [00241 Figure 4 is a bl ock diagram

il.lustrating exenplary interaction between higher |ayers on an access
termnal, the nmedium access control |ayer, and the physical |ayer; [0025(

Jigure 5A is a block di a%mpﬁtgékiﬁolg%goéfﬁ lg)%qqgt‘tsy packet being
1 Figure

transmtted to the access networ is a block diagram
i1 ustrady a I O\I‘anua.‘t éniystptes ke texbeplagpfta ammmumbanbns tspstenin ehah cogmsts et wor kK ;
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i Ilustrating eabo@neRldacysséd yeiget for a high capacity C packet; 100291

Figure 8 is a block diagramil]l ustratltﬁi% an exenplary flow set for_a | ow
18

| at ency [0pHtket; FOuBOASRiYRskSiagransillystyfigg o aqca%jm&mqu Prskanrageeshifminglor mat i on
{nmay be %bﬂ%g?'d@ﬁ%t@t:mﬁ:ﬁ %@%ﬁﬁg‘?ﬂ rmnal in order to determ ne whether
y u thé

a hi gh capacit OW i s Inc e flowset of a lowlatency packet;
10031] Hotgae 10 Fegue hisedbkocl |dagraaﬂhllil$ttatiag a antkrgflmrmsascmiteMnﬂ' and a
plurali t%ﬂﬁs aCC%lsg%ret £54h rl])?olcls( dlagram rﬁ]u%tre?tleng exefnplary mteraction between higher

layers on an access terminal, the medium access control layer, and the physical layer;

[0025] Figure 5A is a block diagram illustrating a high capac§ty packet being
transmitted to the access network;

[0026] Figure 5B is a block diagram illustrating a low latency packet being transmitted
to the access network;

10027) Figure 6 is a block diagram illustrating different types of flows that may exist on
an access network;

- ]0028) Figure 7 is a block diagram illustrating an exemplary flow set for a high capacity
C 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 2 block diagram illustrating an embodiment in which at least some

of the access terminals within a sector include multiple flows;



100321 Figure | | illustrates an exenplary nmechani smthat may be used to
determ ne the total available power for an access term nal; 100331 anlﬁ

12 is a block diagramillustrating an enbodi nent in which at |east so ho2007
the access termnals within a sector include nultiple flows; 15 JAN 2007 WO
2005101121wW0oa003/@@341 Figure 13 is a block diagramillustrating one way in
whi ch the access termnal nay obtain the current power allocation for the
flows on the access termnal; [00351 Figure 14 is a block diagram
illustrating a reverse activity bit being transmtted fromthe access

net wor k t he access w thin a.sector; 100361 Fi gure 15.is a bl ock
di agr arr‘of)%llust ra ?gr'llbﬂ }h’fsoar%‘?ﬁ %ﬁg?lﬂdklusr?&f}“%‘é“er?ﬁ?wt“a‘lv &4 the; a c'isﬁéené'&?gs
termnal in ik el Bowe Albeution fdre AR thédde@e ¥rn@faL;f or one or nore
flows on the access termnal; 100371 Figure 16 is a functi onal bl ock di agram
i1 ustr®03hg exeﬁpguaﬁr%fswdz}mm@gramew@tmwme antivily &d dsing drapgreitied ¢ hat may
be used to ivity bit and an .
esti mate of ﬁ{]{?&?&é ‘?ﬁ"s% c%\glset%%Pa] ﬁ}e{ﬁg‘% 881]; [00381 Figure 17 is a
flow di pgs@m il | Fgurals s }ﬂmkakemxhaﬂysnﬁmtgmﬂ)nfnaﬁordmmmmmgmtaizhae acurrent ’
power allocation for a flow on the access term nal 00391 Figure 18 is a

bl ock di agr aff AFERTLETHRa! Ap oulr todelrrmunedhe FiEant E%‘ﬁ?]qugcaé’opéﬁﬂfg’gtm M%sage to
a schedul er QRyddAehA&EES erdlalor k; 100401 Figure 19 is a block diagram
illustrating information that may be maintained at the access termnal in
order fi#3The acdemse tlér s maﬂumttmnaiebbpmdmrmgﬁumtmgrrdelapllaerqﬁmnonahessage
to the access, netw?rk 100?}31 . 19%1 tﬁ t20 | e |OC(§tdl agram bl I ust gtl ng an
exenplary i NPEPIRETOR BefreRn vy A Pﬂ: NP ORI HE BEPAEHEY wor k and
the access teuaialisitybit didinehénaeoct be curreﬁlﬂﬁﬂtﬁﬁg velwfehedtcts a bl ock di agram

illustrati ng anot her exerrpl ary_interaction between a schedul er running on( }
t he acc®¥938Inet worliewhd’ ahe foweliagram illysiaing apewyplary gisthoddor defermigng ¢k =

di agramill ugt ea{enpgov@eegnmflo@fmﬁbw%tm@ffcc@ss WAk, message that is
transmitted fromthe scheduler on the access network to the access terninal;
100441 M03re 23 nglral&llmlbloakaigﬁgmw illustratingeani avgesa tpowent spndofg 4 esquéstt  may be
stored at thessaac3essc ghm nal . ccgs%451 Eigure 24 is a block diagram
illustrating Y pq Par }F grOn P s?g?"oﬁkcondltlons that may be stored at

t he acce@mao)t er m rRgire 19 is a block dlagram illustrating information that may be maintained at

the access terminal in order for the access terminal to determme when to send a request
message to the access network; |

{0041] Figure 20 1s a block diagram illustrating an exemplary interaction between a
scheduler runming on the access network and the access terminals within the sector;

{0042) Figure 21 is a block diagram 1llustrating another exemplary interaction between
a scheduler running on the access network and an access terminal;

{0043} Figure 22 1s a block diagram iHustrating another embodiment of a grant message C\‘
that is transmitted from the scheduler on the access network to the access terminal;

{0044] Figure 23 is a block diagram illustrating a power profile that may be stored at
the access terminal,

{0045) Figure 24 is a block diagram illustrating a plurality of transmission conditions
that may be stored at the access terminal;

[0046] 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

[0047) Figure 26 is a functional block diagram illustrating an embodiment of an access

termminal.



100461 Figure 25 is a flow diagramillustrating an exenplary nethod that the
access termnal may performin order to determ ne the payl oad size and the
power level for a packet; and 10047) Figure 26 is a functional bl ockd JAN 2007
diagramillustrating an enbodi mrent of an access termnal. 15 JAN 2007 WO
2005/ 011212wp 20pe0iAt1IRED DESCRI PTI ON [ 00481 The word "exenplary" is used
herein to nmean "serving as an exanple, instance, or illustration.” Any
enbodi ment described herein as "exenplary" is not necessarily to be
construed as preferred or advantageous over other enbodi nents. [00491 Note

t hat the exenplary enbodi nent i I OVv] enpl ar throughout this
di scussion; however, alternate éﬁﬁé@*ﬁgﬁ}m@q}lﬁﬁor porgit e various aspects
wi thout [ogepar t i nTht eRd téxempRAPEs Bed hBRinkb RRAN s INER dokemPRERETAEA! | Y,

the present invention is ap%ILcabIe to a data processing system a wreless
communi cat i orPTdYustratian."s Axgsmpbediment deserihed keraindgs dexemplangTis sgknesessatdsio i ng to

recel ve and R96RS e L EhERS. L 8Mkons10980) The SeDl ary embodi ren

enpl oys a spread-spectrumw rel ess Tonmuni cati on system Wrel ess

conmruni cEP49%n sysiNemsthalrtbe eetplayy clapddiyied 14 grovipedasi sdexsapihoitoup e thiof
comuni cation.such as voice, data, aqd so on. .These szstens nay,gg based on
code di vi si orfM§RITSIImp PRV EYER llemRlerphedipeTiSemaY {ICeIPSFAte iaTtqus (2gpests SEwut (TDVA)
or sone ot herdeffﬁdﬂ%ﬁr&m% 85K 8B senfintEtMdnS K pESMEa Ry, AN HRSnERVEROR is
advant ages over other types of systens, including increased system capacity.
100511 A wi r elpplcsbled facrrpdesnng sisteamariyelése copiminantsystemppowbilole or

nore standar " S- 95- bile Statiion-Base Station
Conpat i bi | | tyn%ﬁ‘g_?g%@a?rgﬁ Ot syskbderiste l‘Wﬁee‘Beg%ng{%é%cF%a“dw‘é%eesgts‘rg&% Cel | ul ar
Systent [pedogrred tfhe hedegiplings dnfbedinBnO5 eaiptoydar 8, dphadspandar d wikleey ed by a

consortiumnaned "3rd Generatjon Partnership Project” referred to herein as
3GPP, and ent?BH’inE’&“iaﬁonaS%%ﬁ’“‘ofWIIBJGEﬁJﬁ‘EWPEmFW@Pu%FJﬁ’@S 6T Y depleyedsterp TS

25. 211, 3CPP pl&iddvatibds 1y3&d 8 chmmuAr atiosucR By o3 Bard 3nd 20 424 ThdSR Rty 25- 302,
he W CDVA st and h db

referred to herein as the WCDVA standard, the standard offered by a
consor ti um nanabe syl aeende divisier Raktiplecacedss (ICOMAY] isne dixisiongheliipledcdess her ei n

o5, 3PP SnuBRA P b S Rl o, S SRR, AR o 1
i ncor por at ed ddeangdgas byer bketypa3ef systems, including increased system capacity.
[0051) A wireless communication system may be designed to support one or more
standards such as the “TTIA/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 consorttum 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 1S
C 25213, 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
Project 2” referred to herein as 3GPP2, and TR-45.5 referred to herein as the cdma2000
standard, formerly called 1S-2000 MC. The standards cited hereinabove are hereby
expressly incorporated herein by reference.
[0052] The systems and methods described herein may be used with high data rate
(HDR) communication systems. An HDR communication system may be destgned 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 consortiom “3rd - Generation Partnership Project 2.” The contents of the

aforementioned standard are incorporated by reference herein.



[0052] The systems and methods described herein nay be used with hi gh dat a
rate (HDR) communi cation systens. An HDR communi cation system nay be
designed to conformto one or nore standards such as the "edm2000 II-IJigfl'zlN 2007
Rat e Packet Data Air |Interface Specification,” 3GPP2 C. S0024-A, Version 1,
March 2004wprosmhgat ed by the consortium "3rd Generation Partnership
Project 2." The contents of the aforenentioned standard are incorporated by
reference herein. 15 JAN 2007 WO 2005/Q11212 8 (0053) An HDR subscri ber
station, which may be referred to herein as an access termnal (AT), may be
nmobi |l e or stationar and may conmmuni cate with one or nore HDR base

st ati on9%3hi ch by F‘é’ls%‘mf‘écftﬂhénvh%’h’éh Anays bergelered o hereia i 8 jageass

(MPTs). An h one
or mote ' modonya hTpihbe ORISR, ichiy) SRGRLY EopARhEP RS of ALY, O

may be ref erdBR hase statipws, whash aagosterafgpedl tocimntin ods| mode(m\/laﬁ‘qal trivisckgverpool

transcei ver de 0 ntrolle ar.e rts work call ed an _?
access net V\oq\ﬁpld)l\ng‘& ‘é‘?g%%ﬁ@’tr\ﬂﬁ ﬂisn’ff‘é'i‘féf%?lf’?p%ﬁ cggéag? R &P Rl ti pl e
access ter mpadeds pdd UaALEOSS 16188 WIRKbAB ¥tahén cdrtfolibe WhiMhschedddagdi ti onal
net wor ks out si de ?he access network, such as a corporate ‘intranet or the -
| nt ernet, ankframgs @ ARAEPEPo! q@atrgllepéw’@ﬁsmé@mnl eanseeiveecawsnedsmmpavkl  and
such outsi de r I et a d.a tive
traffic char?ﬁg%'l‘fgg%ﬁﬁee ?IELOI’I wlfeﬁw%gecm(%%@%norag o de emorl(%)ol ragﬁeg 5"3’? IS

call ed an actiny@recargacketsciondon|mulbyle adcgsstarineindl b& acBesd nbiw@i gy Bk ate. An
access termpal that is in the process of establishi ng’I an active traffic

channel ' conn@BEFGHAMRCteA thoaiditpmalpsheorkernbside e pecess gk syeh & § OO to be
in a connect a?% t i ce that
conmuni cat eshﬁgr\}}egggﬁﬁaﬁ%ﬁ{eglagg\gn hanﬁp%#‘ga?% tsgmﬁ*é&ﬁme?%“é artl‘%gm for
exanpl e usi n@dfsudeputeqdb |nct“@|rkscoa»uaa¢esa:abhmsl thAhhac&s@bbs}@éramamasIe mft]lcf urt her”
be any of a num t w&h devi ce mckrﬁ ﬁ r’q

card, conpact 2Pi© §‘?{mec ieprafoge °6F'°fen‘f“ Hlalfoo 6‘@&‘%"%? i eéilaé'?g “&"1‘38% | ne
phone. The cefmimil] &tk edid G NAQ rathh§t QU9 AnVoEEH 1drRMa @SS $n the prcBBlofsends
signals to the nodem pool. transceiver is called. a reverse channel. The

communi cat i o‘?ﬁtaéh%iﬁrﬁelant%F‘%é’ﬁf%FW%i FRBEETHOBOBIth Q0E9fs BOTS, @1odsBnprROl S| gnal s
to an accessyfrdndls slaﬁ 163k if9 BndedfiMPLtiCRARN Ay acl Q0 P hirtal HY e lany

illustrates an exanple a communi cati ons system 100 that sup orts’ a
nunber of uséatsdema tha wmpmbiceteathrougllaemﬁcssmgaraiel brethsxugh@wereds:pmk of the

erbodi ment s gl oeueS U PRl 0y A0ecliaPhabL! Rhkells RHARL LY RAADLIRY Mods My

of a number of types of devices including but not Iimited to PC card, compact flash,

external or internal modem, or wireless or landiine phone. The communication channel
through which the access terminal sends signals to the modem pool transcéiver is called
a reverse channel. The communication chanmel through which a modem pool
transceiver sends signals to an access terminal is cailed a forward channél. C\'
10054} 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
embodiments discussed herein. Any of a vanety of algorithms and methods may be
used to schedule transmissions in system 100. System 100 provides 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 maltiple 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



used to schedul e transm ssions in system 100. System 100 provi des

comuni cation for a nunber of cells 102A-1026, each of which is serviced by
a correspondi ng base station 104A-1046, respectively. In the exenpl ady/AN 2007
enbodi nent, some of the base stations 104 have nultiple receive antennas
and ot her s Wav¥38HI2I2 one receive antenna. Sinmilarly, sone of the base
stations 104 have nultiple transmt antennas, and others have single
transmt antennas. There are no restrict%ons on the conbinations of transmt
antennas and receive antennas. Therefore, it is possible for a base station

104 to have AN 1 RSt | Y , or to
have mul ti pl gl%ﬁgtl:egih\g/%sng{]t enng’s og%%%%aﬁ%ﬁlr&%%{ &%lt%%%ﬁgf@g&@g%si ngl e
transmt ant ememas.or to have both single or nmultiple transmt and receive
ant enna 00551 Rempte statipons 106 in the cover area may.be fixed
(e 3005 onar yREEBe SR A0 R B nfrab S i O G b SHHBHER et at | ons
106 are di speiobisl Aduhouahe Moufde varfois t@iBie Satdhs 166RE Aispbddd BRdudidRt the

communi cates with at |east one and possibly nore base stations 104 on the

forward chanfetemanbaghhiemots, gatian enemaunieaten wjthgateast pamenst poseiblyeneieng on,
for exanpl e, pBskNGls AAfd HERGALG hin @M BlaWE B WIRHASH o \EvdSHERAR! | S
to ( y or se rally) recei i ple

desi gned and operate concurren quen ve m
t ransm ssi ondepehdiogromfbt ¢xpinplehwbahatsaft hardsfl iSafiplohaing effethenthCibAinal is

comruni cations.systens is I known in the . and is described.in detail
T US, Pat oRIRET a6l Sepriiab i logrreren T SeRBHEL) ey SURRE FEFTRAR ) ng
Sof t Handof f fom BulfthiMbatelthtibnadl SORIIRRAANE CIVSY 8shmuMBitiols LydieARSt gRfgd to the
assi gnee of the present invention. [0056] The forward channel refers to

tr fsm ssi onkagvamn K¢ whgad 33 dedcobed v detyl amd).Sr BatentNet 2iGloiWliositlednd t he
reyerse chan ref t L SS1 r . [ e ] to the
base stati onn@l(stz]f?glaﬁ& t% ﬁ%tgrgx%ﬁp%?&;}rl@ﬁ%%sgg I?rgegﬁj%) ) Bohe o At ettlalﬁfra%a% ejipoggt ations
106 have nul Syqdng” méxiohiy sss@ntdEtoniasassipebeof the pseshid\eventidty one recei ve ant enna.

In Figure 1, base_station 104A transmts data to r te stations 106A and
106J on @ﬁg '-fOI’V\E?’ed%EWg ri@pnne), z Ersst?é‘faf’%?fssl‘@h%o’cnr ngl?‘?ﬁ gtalty g&t@ Enot e

stations 1068 stk 106, anBAEE révertt | BRnnbD Alferk 1@ AhiSsiGR EBm! e TEABEE
station 106C, and so on. 100571 In a high data rate (HDR) conmuni cation

system the Badwm Kiodpitmbass stgianet(4nes theraxempleaierthydimentsome 08 rereetor k
(A0 S IS0 342 i BT e 35 A58
comuni cat i oin Bigstedybase station 104A transmiis data to remote stations 106A and 106J on the
forward channel, base station 104B transmits data to remote stations 106B and 106J,
- base station 104C transmits data to remote station 106C, and so on.
{0057) In a high data rate (HDR) communication system, the base station 1s sometimes
referred to as an access network (AN), and the remote station is sometimes referred to
C' as an access terminal (AT). Figure 2 illustrates an AN 204 and an AT 206 in an HDR
commumnication system.
[0058] The AT 206 is in wireless communication with the AN 204. As indicated
previously, the reverse channel refers to transmissions from the AT 206 to the AN 204.
The reverse traffic channel 208 is shown in Figure 2. The reverse traffic channel 208 is
the portion of the reverse channel that camies 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.
[0059] 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



(00581 The AT 206 is in wireless comunication with the AN 204. As indicated
previously, the reverse channel refers to transm ssions fromthe AT 206 to
the AN 204. The reverse traffic channel 208 is shown in Figure 2. Thd 5 JAN 2007
reverse traffic channel 208 is the portion of the reverse channel that
carries i nfYP MREPEAIZf rom a specific AT 206 to the AN 204. O course, the
reverse channel may include other channels in addition to the reverse
traffic channel 208. Al so, the forward tthannel may include a plurality of
channel s, including a pilot channel. (00591 Functionality performed by the
AT 206 may b r i . IS, | L Iysty S a stack
of layers on%ggeg%g.l n&%&?ﬁgc%a%?%@%cgs tg %g%% E‘X%régls@’ %@E}l P8I (MAC)

| ayer 308. Hseghes thayerslaiillQo diecopematian ef thalioveesetttufidiianha 268, The MANC2007 WO

2005/ 011212 10 8. The MAC | ayer 308 qffers certain servjces to the higher
layers 310, 1€l i Hﬁl“g%ﬁ%il@a@!fteﬁ‘&{"’fhr‘) ‘I‘%F%"F’é‘a_‘ff’gﬁ‘i ﬁﬁar@ﬁbﬂ_&?ﬁbﬁ%@ the
reverse traf hlofocsaANThe ﬁ@@-MKb?rdY@&lSi%ﬂr%ﬁd@sQ&b eSS0l e'drﬂgtﬁenﬁﬁt ation-
of the reverse traffic channel (RTC) MAC protocol 314. The RTC MAC prot ocol

314 provi des3@the Wpnwubdud ksthe 4N 2ddd réspive fthe ImTersQO@hic channel2§8i t, and by t hé
AN 204 i h traff] h |, ~208. 0] i.cal | ’
2 1s IBSECG be shy e BYRTE i BRI IE NS TRy a0 B MAG G R o £

services fropqufte dedifisaticed AyAthSgRsicTene 332r ThaeSerdices frelrahed id det he
physi cal transn ssion of packets to the AN 204. (0061] Figure 4 illustrates

exenpl ary i nPRsisekpsmisdenRignckaeoticghi?0fayers 410 on the AT 406, the MAC
| aver 4Q6heyand { e RbuSHERkiA UEtAY InicASiG Ricr ERHAC hayenHPygecel ves

one or nore flows 416 fromt ayers 0. is a stream of
- | data. Tygi408) thyMALC fayaw0d1Gd dor plysipdids: 412. AsshewiftheMaplayeratdBon, such

as voice over I.P (VO P), vjdeo haony,. file trapsf.e rorocol (FTP), (fj
ganing, etc. TOUBPLCOAIE"E b%‘ﬁ %ﬁgeg‘?qlg]@%ﬂ‘ﬁ}i%l@ﬁmt @ &rﬁ%‘gé?é’és??@%?rﬂftted to
the AN 204 i patpaTieésSly, a 16w aC6 O6Elapsifds 8 4 bpetifie apffifcaliCsiihaisaeRk oddrdp the MAC
| ayer determnes a flow set 418 for each packet. Sonetines nultiple flows

416 on the AfTVUBb vidsetelephony, fily transfospegtpeol TPy ramangagict i ne. A packet may

i ncl ude fro t . 1 . may be
one or r@? %]af I omsnib%%}% glntn%ﬂ?l %‘9%1%@6#% ﬁ‘ﬁ?"“ﬁaﬁﬁﬁﬁ’?‘g‘fd tté g{%ﬂ@?ﬁ% %Eﬁ% t hat
are not i ncl idagoidmcs vticthe RTCTMAG prowcesled144the MACdaypadétemmingsdi flaw est  t he

flows 416 AT 406 t to be included in th t, |
ot hods 1 or AR HEAPACE nEoPPBRES BRI TaH* 16 e AT PPEUE 4 ehr fbed

bel ow. transmit at the same time. A packet may include data from more 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.

[0063] The MAC layer 408 also determines the payload size 420 of each packet. The (:\3
payload size 420 of a packet indicates how much data from the flow set 418 is included
1 the packet.

{0064)] The MAC layer 408 also determines the power level 422 of the packet. In some
embodiments, the power level 422 of the packet is determined relative to the power
fevel of the reverse pilot channel.

[0065] For each packet that is fransmitted 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.



100631 The MAC | ayer 408 al so determ nes the payl oad size 420 of each
packet. The payload size 420 of a packet indicates how nuch data f{@gA&ﬁﬁ7
flow set 418 is included in the packet. 10064] The MAC | ayer 408 a

determ nes the power |evel 422 of the packet. In sone enbodinents, the
power | evel WOZOUMR1Xhe packet is determined relative to the power |evel of
the reverse pilot channel. 100651 For each packet that is transmtted to the
AN 204, the MAC | ayer 408 comunicates tlhe flow set 418 to be included in

t he packet, the payload size 420 of the packet, and the power |evel 422 of
the packfhedio L Ne FRilvea!HRind 5B Rfusfolpackle sPRYShE Bhnond;fiiChort e ATSP6 i F ECL S

transm ssion of the packet to the in acc ance W the iInformation
provi ded by tthe AMAD4| gy pack80B4 méy BeARrEHdRd IV ODEN @ 2REdDIE Irandrlie6@)

Fi gures 5A and 5B |l ustrate packets..524 hein ransmited fromthe AT 506
to "t he AN SOT0R FereRaPE R oS BRSEmas i Bn M POE e JRaRR L RofSesi bl o
transm ssi on a KipH espaciby fra@XAdnanodenendUTRwERRAE FRRESssionahededl MghaBAPOSSi bl e
transm ssi on nodes, a high capaci g?ﬂt ransm ssi on node and a_| ow | at ency

transmi ssi on THegates pitgglt eApagity packdisefpalies apackepo2daphatiis yasaittedtingogia (i . e. |
ket 524 ' j in A ' ' i tted
T the: an 504 Ry mcieL RN Muldiha B ol AN s PAELSETRRGIAEL B LA™ L1 €

packet 524b tpaeltet ixR4b rlaasni picket 524bl that s tremenittedD e Jovbditagry tbde)Sheidg ed t o
the AN 504. 100671 (ﬁ Igwﬁgﬁg Ency packet 524b is transmtted at a higher
pover |evel 4PBSPWEhiofheANP04hacity packet 524a of the same packet size.
ThereforgesAt is B eRalksyifaaket 82400 ratsRliRIAGY a BAGKSowR2 HRelM2b knaflaHigte mor e
qui ckly at the AN 504 than a high capacity packet '524a. However, a |ow

| a:)éncy pack eep®E ity pagksti S84 abihe madiapkpt oiret hEhessfereein il @oobabigihata leingh

it 1y Ei: i t fl
616 that ay Dygide S Nh i e Qulck M AT S0 bk S BB REB AR ("o
AT 606 i s ass@da.aHewewat,taHow lpary psdkieas24bichspsiibedoatingmcie sydlear H0tthen

possi bl e transni ssi on m)g(esgﬁre a high capacity transm ssion node and a | ow
| at ency t r anShiP 8§28 BPAEE 2412AT 606 may i nclude one or nore high capacity

flows 61fpgespnd/ or PR OIUEPLHES difMeltdREST 1EWONS tBdGRay diist b an RTGDEr APl e for
a high capacity flow 616a to be transmitted in a hi gh‘caﬁa(_:lty packet 524a.

It is preferabdme ghodinantychelt awyokol oy a8 1485 20§ t5eas the PREYCEan ow

| at ency 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 1s
preferable for a high capacity flow 616a to be transmitted in a high capacity packet
524a. Tt is preferable for a low latency flow 616b to be transmitted in a low latency
packet 524b.

(: [0069] Figure 7 illustrates an exemplary flow set 718 for a high capacity packet 724a.
In some embodiments, a packet 724a is transmitted in high capacity mode only if all of
the flows 716 that have data to transmit are high capacity flows 716a. Accordingly, in
such embodiments, the flow set 718 in a high capacity packet 724a only mcludes 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
mcreased latency.

(0070} 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



packet 524b. 100691 Figure 7 illustrates an exenplary flow set 718 for a

hi gh capacity packet 724a. |In sone enbodi nents, a packet 724a is 007
transmtted in high capacity node only if all of the flows 716 that IJt %
data to transmt are high capacity flows 716a. Accordingly, in such

enbodi mentveQ 2qokve1iki2ow set 718 in a high capacity packet 724a only incl udes
hi gh capacity flows 716a. Alternatively, low latency flows 616b may be
included in high capacity packets 724¢g; at the discretion of the AT 606.
One exenpl ary reason to do this is when the Iowlatency f1ow 616b is not

getting enou h thtou exa mght b cted that the queue
of the Iow I ]@Hc e?ﬁ'ﬁ&i’%‘f%gzai{’é tﬁeﬂén IGEY la Wtf@wdf%ﬁ@yw g\}’éai ts
throughput Ry MehdyOpdikd B2 AARRRIAEYcaBPHRY TalRAELAG 886b ihQ@ha‘%Qﬁ% &af¥mit. | Ncr eased
| at ency. X00701 Figure 8 illustrates an exenplary flow set 818 for a | ow
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a lowlat emyhapadiwto t&a&hnmlnudmma@hmﬂwﬂoatseﬂm flow 816b that has data
to transnmit. nore of the high capacity flows 816a that have data to -

transnil®7Hay al s%g‘Hég1*‘%3?‘68@@3W“?qﬁ@atfmweéﬁm‘@%d atihAY 00 imprderdp nore of
the high capagifive hang a&ﬁgaﬁalptatsatﬂaﬂ ARG Rabf ARSAE TR 0% | 18§ 1 ncl uded

in the flow set 818. 10071 gure 9 illustrates 1nformation that nay be
mai nt ai ned ktenthpachdt 8306 Earhdngherapacay fktm%ﬁamménewkiét)@fehasa chitgh amepdci ty fl ow

916a is incl d,n the fl t 818 of. a W | at enc 824b. Each

i ah capact Py SO SRR BYFIRHE Terraoeal (g Bree AR 545 Pakes 026 t ha
i s avail abl geffned fdrea&ﬁﬂ%lﬁ&lp@&lty vE 91 6adn MRS AE 906 BAGHEn WBerfBIrddBoladef i ned
for each high capaC|t | ow 916a on the AT 906. In addition, a nerge )

t hr eshol d @bmﬁwe@é ffphﬁts M‘)r%@ A& 2 vholo cFiaallya aup@B@E of it 9apacity ner gi g
of Nl gh capAGhL YoaydeBWSwHEY af EGiHat F&quacﬁrf% vl & b LG LR figy nevel of

the sector is an a val ue e estimate e | oadi ng
| evel of t hérssheltionlues (Hiwy QTBmSdeBM the loaldmgde@tuﬁ&ededbc&lmdmgnnﬁfdtw:ils when

the sector s suffi ntI htly. | ogded, the fi i en of, nmer gi ng
o ot ST or o bE st bER s Uil st B Sessor o6 suEcienty Sty 195Ra The

enbodi ment Seffalehégglbsscﬁwg]hgxsfﬂomp%@a ahSadonGhiveledhot Ik allotvedy | at ency  packet
524b if either of two conditions is satisfied. The flrst condition is that

the sulP@?l the krsemermbodiseatsy athighoopagityrfloay P1Ggfis dprduded dm adedateney 1 ows
916a on the p@é];etgﬁgb SEREDT 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 condifion 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.

{0673] The first condition relates to the power transttion from low latency packets 824b C‘
to high capacity packets 724a. 1If high capacity flows 916a are not included in low
fatency packets 824b, data from the high capacity flows 916a builds up as long as there
is data available for transmission from at least one low latency flow 816b. If too much
data from the high capacity flows 916a is allowed to 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.
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[0076]

[0077]

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.

Figure 10 illustrates an AN 1004 and a plurality of ATs 1006 within a sector
1032. A sector 1032 1s a geographic region in which the signals from an AN 1004 may
be received by an AT 1006, and vice versa.

One property of some wireless communication systems, such as CDM systems,
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 2 hmited
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 transmisstons 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.



in high capacity node is real-tinme video. Real-tine video has a high

bandwi dth requirenent, which may nake it inefficient for transm ssion in

| ow | atency node. However, arbitrary transnission del ays are not desilRlbdi0]
for real-tinme video. An exanple of a flow 916 that does not have strict QOS
del ay requwieamesiisziand that may be transmtted in high capacity node is a
best effort flow 916. 100761 Figure 10 illustrates an AN 1004 and a
plurality of ATs 1006 within a sector 31§32. A sector 1032 is a geographic
region in which the signals froman AN 1004 may be received by an AT 1006,
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exactly equal to the apower ve at the A uses ransm t
packets 524 ewuinblte; ewtrase mayriafdsed atch subsajue@QBne. Foliuseinasph embodimentse

enbodi nents there is.a.set of discret r. levels that the AT 1006

sel ects f roniqer}"t&}e?@f]f?rl?lﬁﬁ’ﬂb’“t Irfg4dﬁw iﬂgﬁﬁg ‘ﬁ??“%ﬁ”ae%‘é 10t CHBAL POYHe 1 ot al
avai | abl e pOWcaﬂ&r?’ﬂ)BﬁQEI@'at st J6H6 pB@i%n BOhn RRuf sl phweflifcatidh BAYLOf the
di screte power levels. 100791 The total avail able power 1034 that is not

used at any @h¢an HPerdetpranings|thypay e devebti@uhaipackst Sabsa thaitit dees peyexpbeedused at”
a subsequent 4ti.jxe.. T i i ts, the total avail able power

1034 for an ‘%@é’ﬁ@?'}%&ﬁ%ﬁ%@gg& {Ugg'a current power allocation 1034a
plus at [0t8ajst sonEhepotal availaiblf paweral3d ifod it £T 1pGmEy abtl adeafsi eqial I0B3ADs The AT

1006 determ nes the power |evel 422 o packe 24 so that it does not
exceed the llﬁcfﬁa‘funﬁ &b P %B%}O%%@BL‘S%&@E ﬁébgé'acfﬁﬁﬁl.ateﬂdﬁg’ﬁrla“%ﬁ@‘qnot al
avai | abl e powgtablOBAsdid cBodirherhOfe RY s N@b6 AUR Y1l G PowkeP G0 iy HE006
current power allocation 1034a plus the AT's 1006 accunul ated power

al l ocation liodadby k peakortiecationd@B4renihe peeihallosdtion WGd6ior gn T Hipginhayiee power
1034 may be equal to the current power allocation 1034a for the AT 1006 multiplied by some
limiting factor. For example, if the himiting factor is two, then the AT’s 1006 peak
allocation 1034c is equal to twice its current power allocation 1034a. In some
embodiments, the lirmting factor is a function of the current power allocation 1034a for
the AT 1006.
[0081] Providing a peak allocation 1034c for the AT may limit how “bursty” the AT’s C\)
1006 transmissions are allowed to be. For example, it may occur that an AT 1006 does
not have data to transmit during a certain period of time. During this period of time,
power may continue to be allocated to the AT 1006. Because there is no data to
transmit, the allocated power accumulates. At some point, the AT 1006 may suddenty
have a relatively large amount of data to transmuit. 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



limted by a peak allocation 1034c. The peak allocation 1034c for an AT 1006
maybe equal to the current power allocation 1034a for the AT 1006 N
multiplied by some |imting factor. For exanple, if the limting fak JP ﬂ@7
two, then the AT's 1006 peak allocation 1034c is equal to twice its current
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function of the current power allocation 1034a for the AT 1006. 100811
Providing a peak allocation 1034c for the AT may limt how "bursty" the AT s
C) 1006 transm ssions are allomed to be. For exanple it may occur that an
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the AT 206 exits the bucket 1136. The anount by which the curren power

al | ocation 1@3@11&"2@)@«5 é‘é’d@ckqﬁﬁé%ﬂd\‘mérﬁ frengaiits 4ogs nof exdeed fhadptel ayailale PR?VET
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potent ol WL Nl LIRS BIGER! o T AL 00N STat ssbpRL Lhe,
total avail abéBmR@VB/ the peak power allocation 1034c.

[0084} The accumulated power allocation 1034b may be limited by a saturation level
1135. In some embodiments, the saturation level 1135 1s a function of an amount of
time that the AT 1006 is permitted to utilize its peak power allocation 1034c.

[6085] Figure 12 illustrates an embodiment in which at least some of the ATs 1206
within a sector 1232 include multiple flows 1216. In such an embodiment, a separate
amount of available power 1238 may be determined for cach flow 1216 on the AT
1206. The power available 1238 for a flow 1216 on the AT 1206 may be determined in
accordance with the methods described previously in connection with Figures 10-11.
More specifically, the total available power 1238 for a flow 1216 may include 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 tota] 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.



1034 for the AT 1006. As indicated previously, under sone circunstances the
total avail able power 1034 is less than the sumof the current POWef s JAN 2007
al l ocation 1034a and the accunul ated power allocation 1034b. For exanple,
the total available power 1034 may be |limted by the peak power allocation
1034c. 100&4loéhmiaccumnul at ed power all ocation 1034b may be limted by a
saturation level 1135. In sonme enbodi nents, the saturation |evel 1135 is a
function of an anmount of time that thegAT 1006 is permtted to utilize its
peak power allocation 1034c. 100851 Figure 12 illustrates an enbodi nment in
whi ch at | east s of the ATs 1206 wthin a sector 1232 ipclude nultiple
flows 189! | n sdén falpvans e vies 2 mathepatical deseriphion, Af vgrous, et &$over
1238 may be 4 RRGndyYe RaFHR thd @Mriabfio? B ﬁ:@?otﬁﬁvaiﬂa%ﬁ%ow}hﬁzﬁ%ﬁé

avai l abl e 1238 for a flow 1216 on the AT 1206 may be determ ned in

accor dance vilavh12lbenrthe Add20G eliché bpdtipnsalesanbed Yelow, the mtd @viitshlesiowier Fi gur es

10-11. More cifically, the avaj | abl ower 12 for flow 1216 .
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1216. In addition, the total available power 1238 for_a flow 1216 may be
linmited by alliseiitalapvyagabeinowen g8 fopra tipay s gefemod go v thee p@tatipes Boicket
mechani sm s hown in Figure 11, may be nmintained for each flow
1216 in or dejﬁl&%héﬁgéz%@?morﬁfé the total avail able power 1238 for each flow
1216. TO087]t ot al The acthlatvhidabiropuver 1238 fdr dlowt hteandifiited 06 aimgh dapaddiytpecket ned by
taking the s of .the total available power 1238 for the different flows
1216 on the iipaf%é?e’ﬁesﬁ $2001 WD 20051011212 16 [0086] The fol | owi ng
provi des a mat hematical description of various fornulas and algorithns that
may be used in the determination of the total avail able power 1238 for a )
flow 1216 onPrlewichi2BQ@Aow a <t he equati ons described bel ow, the total
avai |l abl e power, 1238 for each flowi o theEfT 1206 is det { ned once

every sub-framg. (1Mhpsso Wgﬂ@ gggl Fuetetfrtane |l {t1e four time
slots, and aniaklEmé gﬁ‘?@"‘é‘ﬁua %o /”gk .) 4The t +tj::t?mgval’f’ ihle @ower 1238
for a flowis rleferffed tq.in eguat i S enti al T2PCQut|{| ow. [ 0087]
The total avail'abl eKgﬂ%&“i‘fé@gﬁgﬂmewﬁvjﬁﬁ%ﬁﬁ’bi’@d in a hi capacity

packet 524a may be expressed as: PotentialT2PQutflow ,,Xxc

[0088] The total available power 1238 for flow i transmitted in a low latency packet
524b may be expressed as:
PotentiallT 2POutflow, ;; =
(1 + AllocationSt | [ BrcketLevelsy ) o P
+ AllocationStagger x r, Jx| | —————— ow, |, -
max] 0, min| 58 " 2 k (2) (/.\

BucketFacror(T 2PInflow, ,, FRAB, , )x T2Pinflow,

[0089] 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(TZPInﬂowivn,FRAB,.,,,)x T2PInflow,, is the peak power

allocation 1238¢ for flow i at sub-frame n. BucketFactor{T2Pnflow, FRAB,.',,_) 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 # is permitied to

exceed the current power allocation 1238a for flow i at sub-frame n. FRAB;, is an



(1+ All ocationSi aggerxi ;) BucketLevel. +T2PInflow,, , max O,mn 4 (1)

Bucket Fact or (T2PI nfl ow; n, FRAB ") xT2PI nfl ow,, 100881 The total avail gl ¢iN 7007
power 1238 for flowi transmtted in a |low | atency packet 524b nay be
expressed as: PotentialT2PCQutflow, LL = Bucketlevel- max 0 mn

(1+Al | ocat iwASMEGERIX 4)x 2 ,,, +T2PInflow,,, O Il ) )) 2 e

Bucket Fact or (T2PI nfl ow;, FRAB,,,)xT2PI nflow, n [00891 BucketLevel;,,, is the
accurrul at ed power allocation 1238b for firow i at sub-franme n. T2PInflow,,,
is the current power allocation 1238a for flowi at sub-frame n. The

expressi on Bucket Fagtor ( T2PI.nfl ow, n, FRAB;. ... ) XT2Pl.nf | ow 1S the k power
al | ocati on 12388%% Sf{hfjlI ae Ig‘fell gﬁfgi-efsfcé?ézﬁtq’ ﬁgc"tgbﬁfégstcgﬁsfdﬂﬁ?ﬁ%ro‘%%? , FRAB;
) is a fundkiodn HBécofleiRigienisBe tahglibiddiof ian@nddae k@ fhar ditee dificadon

avai |l abl e power 1238, i.e. the factor by which the total avail able power

1238 for fl oveYelsato aypid-sypehapnizatip prablomst Med io? reakrabend yiferplydistutsdoner

.allocation 1 f OV up-frame n. FRAB;n is an 1 5 JAN 2007 W
2005/ 011212 % es@#ﬁ%@%ﬁ‘raﬁ%&% ading level of the sector 1232, and will
be di scugeall i n gifbatenmdited fowebellavationAl 238b dor Bt gy gutr-frazse k@ nayHei t ude of
.a randomtermthat dithers allocation I|evels, to avoid synchronization
probl ems, and®*P*s5Fda% real -val ued uniformy distributed random number in
the range [-1,1]. [0090] The accurul ated power allocation 1238b for flow i
at sub-frane n+l may be expressed as: BucketlLevel . , _ mn((BucketLevel;
n+T2Pl nf | ow, - " BiakeQene; | .ow. . , , ), Bucket Level Sat;,,,,) (3) [0091] T2PQutfl ow

., is the portj t r,anssi,b1.ed_ t ' pontiond® to flow i
at sub-frane nﬁwge&e}eﬁr%g?’aﬁy eqﬁ%‘ﬁbng?g?’uﬁ@éé}g %%?aflg'?’é”*'gr ovi ded bel ow.
Bucket Level Sat;,,,+] is the saturation |level 1135 for the accunul ated power
al kocation 1238b for flowi at sub-frame n+l. An exenplary equation for
Bucket LelogdiBat ; , , T OuBowpioihe pedicholf dw. tran@o®Rd pdee@22fthaywg appormeyedio
expressed 85 flow i at sub-frame n. An exemplary equation for 72POutflow;, is provided below.
BucketLevelSat;,+; is the saturation level 1135 for the accumulated power allocation
1238b for flow i at sub-frame n+]. An exemplary equation for BucketLevelSat;,+; 15
provided below.

[0092) T2PQOutflow; ,, may be expressed as:

d.
T2POutflow,, =| —————— |xIxT2P, (4)
' SumPayload,

{0093} In equation 4, d;, is the amount of data from flow i that is included in the sub-
C/. packet that is transmitted during sub-frame n. (A sub-packet is the portion of a packet
that is trapsmitted 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 r.

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

BucketLevelSat, .., =

5
BurstDurationFacior; % BucketFacror(T 2PInflow. ,FRAB,, )x T2PInflow, , ©)

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

to transmit at the peak power allocation 1238c.



T2PQut fl ow. =(d" IxTxT2P (4) SunPayl oadn ) [00931 In equation 4, d;,,, is
the anobunt of data fromflowi that is included in the sub- packet thﬂtAN%DM
transmtted during sub-frane n. (A sub-packet is the portion of a paéké{

that is transmtted during a sub-frame.) SunPayl oad” is the sumof d;,".
TXT2P" is the power |evel 422 of the sub-packet that is transmtted during
sub-frame n. [0094) BucketLevel Sat;,, +j18maybe expressed as:

Bucket LevelSati,, 1 BurstDurationFactor; xBucketFactor(T2PInflow

,,, FRAB, ,,)xT2PInflow.,, (5) [00951 BurstDurationFactorl is a limtation on
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t he curr enteengesfeed demoba N W%sﬁwt fﬂaﬂn t&l%éwaB%atIfsqoaflw#lh deferunes s ergrentt he
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without in erventlon fromthe schedul er 1340. The fol i scussi on
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transm tt edndide0iB th Bl JAdd 1138 dedchBedAlSe1406 Wi thin a sector 1.432. The RAB
1444 is an overload indication. The RAB 1444 nmay be one of two val ues, a

first value‘é g +1) which indicates that the sector 1432 is presenl
busy, or al0098k ware\)éplu@ffqt@ ageverse f§tivigh pie IRARJ P thleing tlapupittedzong the Aoy ! 4%@2 is

presently iydl £rs 1866 Withih 2 B&t@ X PIATREEAB DRI4GVAr BB RARIhE4 A THRR ARG 441588 0
determ ne the current power allocations 1238a for the floms 1216 on the AT

1206. [ 00991¢ ¢ty W@ﬂ%ﬁ first ypduer(aees ) WROY IRdiEai Aha Higseaiaty 4ire!s REFHEAPHEA 8t t he
AT 1506 i n sQifevallicdcdet Br WhifiLindicates that the sector 1432 is presently idle. As will be explained

below, the RAB 1444 may be used to determine the current power allocations 1238a for the flows

1216 onthe AT 1206.

[0099] 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



the current power allocation 1238a for one or nore flows 1516 on the AT
1506. In the illustrated enbodinent, each flow 1.516 is associated with a
"qui ck" estimate of the RAB 1444. This quick estimate will be reflérliddgijo
herein as QRAB 1546. An exenplary nmethod for determ ning QRAB 1546 will be
descri bed b¥@®WIsAHI@DZ00] Each flow 1516 is al so associated with an -estimate
of the longer-termloading |level of the sector 1232, referred to herein as
FRAB 1548 (which stands for "filtered" RAB 1444). FRAB 1548 is a real
nunber that Iies sorrewhere bet ween the two possible val ues of the RAB 1444,

The cl oser B 154 f RAB 1444 ich i ndi cates, that
t he sector 14 epgr b% S1 %g’cﬁrﬁ"rsge“ﬂ@iﬁfgf‘i‘h?? st d434is: grplanygpethed
Conversely, tfheiefdrsfiiy ﬁ@@g@@, Bgigg@wval ue of the RAB 1444 which
i ndi cates 15 JAN 2007 W 20051011212 the sector 1432 is idle, the

| ess hed0910%y] | oad&ach few 421kt isrlse 48Rcipisd WAth aex@ﬁpﬁdaﬂmpmtﬂwxﬂmﬂ@’io ahdtaer ni ni ng
FRAB 1548 wi | e bel o 004011 Fach flow 15 | s soci ated
with an upvvarcﬂ w?glha%l ﬁa%{p Lb;gnﬂfncgon \%/gg% Ollh apw%iov%m\}\}/glrng flug 35%%11 n 1552.

The upward r mnwgrdfmmghgmcﬂzsﬁt})smwﬁsdcmd wheine et idul e Nl 0916 htﬂcﬂulcﬁﬂnsl552
associated with a particular flow 1516 are functions of the current power

al | ocati on 1238 qugentpqwes ff}lﬁ’\ﬁf‘t@ﬂ@%&lﬁéﬂ’l‘}ﬂwﬂﬁl?a%\? AB™ 170 AR RiBm funglingo
associ at e wiisbo fldgus IR o, 116 b4 AEHRETIRENAR-LASIER Culkl HhgacLr T e

power allocation 1238a tor the flow 1 nver sel ranpi ng
functi on 1552locteswmd2Itador the fllowal 516. o@oﬂ\&ﬂﬁln ﬁleuﬂswdwaxd rdepme fumtgom 1 88cr ease

in the current n 12 r the flow 151 In some

enbodi nent s, aﬁsé’gﬁyéﬁh‘gghﬁv% q%lﬁ?ﬁ Hy tf)d{? G 2 B8ECAR Y ¢ %C%ﬁﬂgﬂﬁ\yg ranpi ng
function 155&116@1@6@@238@ fohgie MRWUES 16T 1TROBe chbddnid, BIR telkivant

al I{ocation 1238a for the flgw 1516. [OOlOSf The u ward rta ﬁkﬁg 1%a8%¥:v£@{ on 1550

and "t he downvaiction 3338 99 the dratrvend mEmng faﬁ%waéﬁ%é@e%@n Q%WUMOéSMla in
t he network, 1@5-'9211?(1 egﬂ*@ﬁ{ﬁ&@g"‘&ﬂﬁ&mgmﬁm gcont r ol I ing the fl ow s
e

AT 1506. The upwar r anpi unction an ward ranpi ng function have
t he fl ovip&l02ur r en{Thp opweard ahrhmngtfmmnori Isﬂ)aalﬂstm ﬂewmw:ad gamping funciitve 1243war d

ranpi ng function .15 wll. so i.mes be refe to, h d the
downwar d r amfH %ﬁﬂffﬁ‘g’ﬁ”&h ﬂf§’5§q\§ﬂ e ENer AR arB 0 P@%E’ﬁ%aﬁgﬁmﬂ as gd.
Ve refer tochixihmt the MwdWDdsa! T8e aplbacianPiheOfunbiitn’ 80K theQdRmwatd ocat i on
1238a) as a demand function. It nmay be dermnstrat ed that, subject to data

and access t eRRPIR&IfusHOR haveathaiflonts Crmspt ppwer Floreltonal 238 jas KeRCHEWBYes to a
current pomrﬂ@'ﬂb&%tnﬁﬂﬂné‘ %ﬁﬁé}oﬂ P450 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 may be demonstrated that, subject to data and access terminal power
availability, the RLMac algonthm converges to a current power allocation 1238a for
C each flow 1516 such that all flow demand function values are equal when taken at their
flow’s allocation. Using this fact, by careful design of the flow demand functions it is
possible to achieve the same general mapping of flow layout and requirements to
resource allocation as any achievable by a centralized scheduler. But the demand
function method achieves this general scheduling capability with minimal control
signaling and in a purely decentralized manner.
[00103) Figure 16 is a block diagram illustrating exemplary fimctional 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 IIR filters 1658, 1660, and a imiting device 1662.
[00104] The RAB 1644 is transmiited from the AN 1604 to the AT 1606 across a

communication channel 1664. The RAB demodulation component 1654 demodulates



each flow 1516 such that all flow demand function val ues are equal when
taken at their flow s allocation. Using this fact, by careful deﬁig 07?} he
fl ow demand functions it is possible to achieve the sane general r‘?agwl Bfof
flow | ayout and requirenments to resource allocation as any achievable by a
central i zetwszhedubker. But the demand function nethod achieves this general
schedul ing capability with mnimal control signaling and in a purely
decentralized manner. 1001031 Figure 1694s a block diagramillustrating
exenpl ary functional conponents in an AT 1606 that may be used to determ ne

B 1646 FRAB 1648. As sh t.h AT 160 i | RAB
(?:ﬁodul ati gngBWﬁ%ﬂ?’alggﬁ,g gﬁg‘%‘bﬁﬁi‘@?)&at ?ﬁeﬁ@%ﬁ‘h&%ﬁlﬂg‘&e}}? q’é hegie- pol e
IR filters TRORABIASRDIuRAGh BorhpdReht B4 dRMuECa IGORKeROULAES (THR) TGS, 1644 s

transmtted fromthe AN 1604 to the AT 1‘6}%l across a conmmuni ca%l on channel
1664. The RABwwapnénllfts twrex thepdifen 666 65 mhpdlesnsidmaps the LRI AR 807 valud \

2005/ 011212 |\ S| gna i st andar echnj ques t.hat are known
to those ski %ﬁ%ev%[:rhiqﬁe %%g]%%r‘ct%ﬂ‘es %@BW@%%T 5? i ‘ﬂ‘@ow&ﬁh& n?é@%eggt puts a
| og |i kel i hothd ttamintited RARYorkbfi6lot. The mapper 1656 takes the LLR 1666 as :

i nput and maps the LLR 1666 to a val ue, between the possible values of the -
RAB 1644000851 tHhepndput of theymepperl§oa s aovidgdde thy first pseraksHRt 4l RAB for

that slot. 1 0 t : 564 j t first
si ngl e-pol e ﬁ%l%t %}ﬁe}{?grﬁlﬁg@_s@%gﬁ@g? &ﬁaﬂllgi I ee?m%g%h ggrsg |1§]re?erconst ant
rs. The out pu580& prdvédedi tosd limitRgf devicer1 662.6 38e i1Bnifing deded 1662 @nbvérts the ng

device 1662. The | n‘ifti\r}]‘ﬂ{&g%i ce 1662 converts the output of the first IIR
filter 1658 PWPYeEthsiirgt dP] 18 apg pliwe possible ¥alye eTFrgPengngrie theo

possi bl e val H@s%ib&fvaméﬁ"ﬁ%_@ 1@1@4644F@‘0r%§%1gﬂ2%ﬁf HelRAB G 63 \Bad Gfifey Y2 ofht her a

-1 or a +1, then the limting device 1 converts the output o e fir{“}
IR filter 16b8handhelimtmg dewce 1663 comvers theTnpubof the firsb iRt flier 1658ito elgprdevi ce™

1662 is QRAB_1646. ,The tine cepst.ant S. | 0 B 164
represents a?f’gg 3 kit gheo?m%aof&?hgm&nﬁﬁ{e&% ?9@%%1??@%&%33%:&23@@
transmtted {li9Bhdsbieso batlGRABI 1546 ApreBuRR &lidhateddfUshaf Bk clifiént WhIB o£ MBSt ant
rs is four tinme slots. 1001061 The outfut of the mapper 1656 is al so

provi ded to BABcdfdranimitiedeiroynithe ANR6P4 ist dn exepbirhealienigr hetimeecogsiandt ant rj .
The out put 01; iEF%rﬁ%C%% I[ITRfilter 1660 is FRAB 1648. The tine constant rl
is much | ongéer Fan e'tinme constant;. An exenplary value for the tine
const antjoo1ds)i S 38Phet dulffiit 61 BE Shapper 1656 is also provided to a second single-pole HR filter

1660 having a time constant 1. The output of the second IIR filter 1660 is FRAB 1648.
The time constant 1) is much longer than the time constant t,. An exemplary value for
the time constant 1; 1s 384 time slots.

[00107] The output of the second IIR filter 1660 1s not provided to a limiting device.
Consequently, as described above, FRAB 1648 is a real number that lies somewhere (.\
between a first value of the RAB 1644 which indicates that the sector 1432 is busy and -
a second value of the RAB 1644 which indicates that the sector 1432 is idle.

100108] Figure 17 illustraies an exemplary method 1700 for deten‘niﬁing the current
power allocation 1238a for a flow 1216 on the AT 1206. Step 1702 of the method 1700
involves determining 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.e., 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, 1.¢., the
current power allocation 1238a for the flow 1216 at time # 1s 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.



1001071 The output of the second IR filter 1660 is not provided to a
limting device. Consequently, as described above, FRAB 1648 is a real
nunber that |ies sonewhere r between a first value of the RAB 1644 which
indicates that the sector 1432 is busy and a second val ue of the RABIJAGANWT
whi ch indicates that the sector 1432 is idle. 1001081 Figure 17 illustrates
an exenpl ar‘g"/‘)ﬁ@ﬂsﬁb’&lll?oo for determning the current power allocation 1238a
for a flow 1216 on the AT 1206. Step 1702 of the method 1700 invol ves
determ ning the value of QRAB 1546 that2is associated with the flow 1216. In
step 1704, it is determ ned whether QRAB 1546 is equal to a busy val ue
(i.e., ue i(?tmg' I C : i sy). If
QRAB 153%01?451 equ\gI? 0] aqg?)ﬁg/&@gllt %Zén {d%:%&%hk%?é%%%golga% ?I,lﬁeee?:‘ﬁ%%{e ?‘pé[gomer

al | ocati on 12B®atidns12d8e sdemended, ii-cethe cutvent power aiotatipp\idSaafor thedtomol21b238a f or
the flow 1216 at tinme n. i.s l.ess than the current power | |.ocat,i.on.l1 238a for
the 11 ow 121805e e e e 3Rt e ok bt SPral QERFuBe R 8N ror

-cal cul at ed usicipwt 172 6 daMMyRE thosBrFPdnd Gmk WneiAI0 Th Sfdniniidtof ki il@tdspadyf or the
flow 1216. 15 JAN 2007, WD 2005/011212 21 1001091 If ORAB 1546 is equal to

an idl e val uecalgidated yingthgupwanbrampengdipnqgtion d 5 Hoihelis defned g thedflow bH8q i s
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al | ocati on 12Z@8andtions of fe dukrony [FR6 atlematiog 1238a, Ak bre rpetansllyt dufierennfoer val .

The magni tude of  the_increase. npy e I ated usi ng_.the. rd ranmping
functi on 15562‘f$'l1%‘{’["‘r 'QGO@P\‘ﬁQ?FaEErb% !%8 Pgﬁ?éa‘;ﬂbl 18 ‘fé@fg@#%ﬁg&%ﬂ}é@d‘sr anpi ng
function 155Qciadved pGENHeWRNEEn AR aNeCafis) CAlsethd Palde ofdh€rakipitfel fudidnOf the
current power allocation 1238a, and are potentially different for each flow

15#} (downl og@zbEy With tHRA\N54% ouganingHhy the dyeamuch Sf eamirieg awyivary vithi s

achi eved per f: I i V. f ranpi ng
function naglgaé]gg/’yw\'/lm&?ﬁ%p%? ﬁ%gﬁ\?e&]%eﬂ? %gﬁh? B cﬁgtnﬂ gglel S% ]P %&r%gi ng may
vary with | eaditivgs. which allows for nore rapid convergence to the fixed

poi nt under | ess aded condition %‘001 Were the _current ,power

al | ocat i[€0ﬂ11ﬂ238a {Vg’erlerfg? &9 ?O‘E"ﬁ%%m A% f?ééaésf IETFasec H‘fr%%&”ﬁ%&
expressed as;m&'ggePlhﬂém sessed a8:X T2PUpi (1 Oxl og, o( T2PI nflow; . _,)+Pil ot Strength
(Pilot Strengthn,), RAB"; (6) [001121 Where the current power allocation

1238a i s decreased, the magnitude of the decrease maybe expressed as:
'AT2PInflow;, =
+1xT2PUp, (10 xlog, (T2 Pnflow, . , )+ PilotStrength, (PilotStrength, , ) FRAB,) (6)

[00112] Where the current power allocation 1238a is decreased, the magnitude of the

decrease may be expressed as:

&

AT2PInflow,, =
- 1xT2PDn, (10x log,, (T2Pnflow,, , )+ PilotStrength (PilotStrength, , ) FRAB,) (7)

[00113] T2PUp; is the upward ramping function 1550 for flow i. I2PDn; is 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



AT2PI nf 7ow ,, | xT2PDn (I Oxl og, o( T2PI nfl ow;, _, ) +Pi | ot Strengt h;
(PilotStrength.,),FRAB.) (7) [001131 T2PUpi is the upward ranping function
1550 for flowi. T2PDnt is the downward ranping function 1552 fotjflkpw.
PilotStrength,,,,, is a neasure of the serving sector pilot power versus

t he pil ot ywowessoof211 he ot her sectors. In sone enbodinents, it is the ratio
of serving sector FL pilot power to the pilot power of the other sectors.
PilotStrengthi is a function mapping phhot strength to an offset in the T2P
argunent of the rarrpi ng functi on, and is downl oadable fromthe AN. In this
way, priori of th 2007 2005/ 011212 22 flows at an AT maybe
adj ust ed babé‘d ot ‘°sa ‘E?&thaé%g%nﬁh?ﬁg siatahien 1 the detirgts Ay wgasutsy thg

Pi | ot St ren%ﬁ'thef@loz\&%%hg’}}?' e,majeQO1141 The current power allocation 1238a maybe
expressed as: T2PIn - XT2PI n ow. + fl (T2PFi lterTC)) J?
xT2PQutifalddy, , , ﬂzb‘mﬁbmtfpbwwaﬁoezai)on 123%nR heoxP@yse(@9115] As can be seen fr-om
the foregoi ng equations, when the saturation level 1135 is reached and the
ranping is set to zero, the current power allocation 1238a decays

exponentially. This allows fo rsigtencgyin the value of the current power
al l ocation 1238a f @2Phflost,y= 1r~§§~ﬁ—e—_seak%smﬂnﬂom@j‘eh t he persistence tine
shoul d be | onger than the ty&' zpﬂ”%‘f(gp ¥nterarrival tine. (003#)6] In sone
enbodi nents, a QRAB/val ug 15 is estimated for each sector int active
set of the AT 1206. ’( Aﬁ“ BYutlor, amp TP Ifte, sectors in the AT's
active set, thent power allocation 1238a is decreased. |If QRAB
isidle for all of the sectors in the AT's active set, then the current
power allocation 1238a is increased, In alternative enbodi nents, another

par anet{éf 15)RABpsAsaan lhresedefrbmdue fdicgoiltg%ﬁm@ns whma th@asluam yvéldti3sisrength i s
taken into co ideratiaon ot st en as he serving"
sector pilof aﬁ dv%?sfﬁ‘gp] hds 5$It8tzeﬁ%v5é entthQWSEﬂ E%‘}:tl%gé’ ‘ch'ﬁyssorre r(é )
enbodi nent Sexpdnelktﬁlll Nehisalibws @r peRIswinbYirSBE vaie bLthRichRént POWeF alldRatidie pi | ot
power of the C | _ other sectors.) QRABps is set to a busy value if QRAB is

busy for a de&d8ader Burstyrafbessaurcss.i 85 whic the PerBstEncsftimengopld) deolRners hadndi ti ons:
(D) SeCtOrStl%éyﬁ?b?gﬁ&%m{eﬂnwaﬁ'ﬁméerv' ng sector for the access termnal; (2)
| r

t he DRCLock m sector s Is out-of-1ock and
[00116) 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 curtent power allocation 1238a is increased. In
alternative embodiments, another parameter QRABps may be defined. For QRABps,
the measured pilot strength 1s 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
embodiments, it is the ratio of serving sector FL pilot power to the pilot power of the C\
other sectors.) QRABps is set to a busy value 1f 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 DRCLoék bit from sector s is out-of-lock and
PilotStrength, ¢ of sector s is greater than a threshold value; (3) the DRCLock bit from
sector s is in-lock and PilotStrength, 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



PilotStrengthl,, of sector s is greater than a threshold value; (3) the
DRCLock bit from sector s is in-lock and PilotStrength,,,, of sector I
greater than a threshold value. QOherwi se, QRABps is set to an id%ﬂ)@?ﬂh@.

I n enbodi ments where QRABps is determi ned, the current power allocation
1238a may b¥O2MS0ERd2d when QRABps is idle, and maybe decreased when QRABps
is busy. (001171 Figure 18 illustrates the AT 1806 sendi ng a request nessage
1866 to the scheduler 1840 on the AN 1804. Figure 18 also illustrates the
schedul er 1840 sending a grant nessage 1842 to the AT 1806. In sone

enbodi nent s, e y 2007 .2005/ 011212 23 . send

gr ant rressaggésrlal%%@hltﬁ%g%%%ge Ii&?%ﬁ% %isjigtaé\lggvﬁ% K ‘}lé%"g-e_gli‘jﬂﬂ%?’ﬁét f}\'?el y, the
schedul er 184chedulyr Ea dhagrsamt gragasagess 18020 e ADe306TinkE&H6ndeno hesqesnse to a
request nessage 1%%8 hat i sgnt b]?/ the AT 1806. A _request nessage 1866
contai ns AT Be 14R0bAt SH¥t By i6F At 190R Adequsstmessaep d pos soptangeliBoV@ngt h

i nformati on. KdQRJehSihfdrinIti; i [ LB ARt hat may be

mai nt ai ned at the AT 1906 nfag%%}lgé?&slg%vf&%%g'{eﬁ tﬂi906 a"t?lgn’determ' ne when to
send a Mei¥st neEigugd 9ibs6ateninfdrmaign thaiOray begnaisthioehat thh8TAY0E BOGderay be

.associ ated w t, rat. 963. The_ request rati 9 i hdi cates the
rati o of re%‘%&gﬁézg@%@ dgﬁelgém%gé%n g’ésﬁ? %P?q}l%gm?séﬁgee?@ggforé? ?‘?\g%ﬂa el 208
to data sent siwd, lie: ABVO06 enaly mafdsiceistddowitich &8st rhtib $90%e BRPRGIdFR RS, When
the request ratioq 1968 decreases below a certain threshold value, then the

AT 1906 sendd”® Miseieelbe At 95 Bgest BEEsagRsiEnSos sem qn g reugwrafiogrind The AT
1906 mmy & S0P #R2 A Bh At 1l RarfiEAHERL! JY Oh\Bine bAtBaimIR LEGHER!
(0] t he nessage

interval 1970 indicates the perio L1 Mme Sl nce ast reques
1866 was sentequesd ratiod 968 Hertkabasrbelo®40 certam thomkolé midod ithearths ATVE966 stride ar equest

interval 1970 increases ove rtai.n threshold value, then the AT 1906
sends a requestes %Sﬁﬁeelgfggb%?cqs&?ﬁ@m@éﬁ'edul er 1840. Both methods to trigger
request [gsgages TROATMRYG hay bISE Be hagahtae withaeqbtlinteivaP19702 TheGetpsit message

1866 may be sent when. either nethod causes iti@. 1001201 Figure 20
i | lustrates Hieredddpl mdipatenihePsued ehtme srescthe Jaskeawatmemsagof06 MasSFHg  on

the AN 2004 @ngle thiadide: s360fh WrddUlbolihifenBeGhE 12 AdRest AR 010 ibrdiiglur e 20,

the scheduler 2040 may determ ne current power ocation grants 74 for a
subset 2072 aksfvetalvertaiy thrxhold valuehthen theeA B $216ciend2G3Rquest megsagealtB66 cutheent

power allocati0 r 374 be.determ ned for h AT 2006. ere the
ATo 2006 | n tHEUEHERD. Badoms ik miidsit oo PG4 be 8ot ke hedul or
2040 may det gy WEING.eS € Pjias: reSsdEd FI%H nRWRIsent when either method causes it).
{00120] 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 cwrrent power allocation grants 1374 for a subset 2072
of the ATs 2006 within the sector 2032. A separate current power allocation grant 1374
(v ) may be determined for each AT 2006. Where the ATs 2006 in the subset 2072 include
more than one flow 1216, the scheduler 2040 may determine separate .cur:rent power
allocation grants 1374 for some or all of the flows 1216 on each AT 2006. The
scheduler 2040 periodically sends grant messages 2042 to the ATs 2006 in the subset
2072. The scheduler 2040 does not determine current power allocations grants 1374 for
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 corrent
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 perod 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,



al l ocation grants 1374 for some or all of the flows 1216 on each AT 2006.
The schedul er 2040 periodically sends grant nessages 2042 to the ATIARONG
in the subset 2072. The schedul er 2040 does not determ ne current power

al l ocations grants 1374 for the ATs 2006 within the sector 2032 that are
not part of the subset 2072. Instead, the remaining ATs 2006 in the sector
2032 autononously determne their own c4rrent power allocations 1038a. The
grant nmessages 2042 may include a holding period for sone or all of the
current power allocation grants 1374. The holding period for a current
power al | ot¥izidh gpeardencs 37 fhe@brreachsiitsasied onbigtieel0AThe2@DGIulce 84D tshet cur r ent
pover al | ogatdi@NiokZ3BRor cabdifty O SRRPA mgstéddowi %@%&@gegdﬁ%téfgg@ th

specified by the current 1power [ ocation grant
1001211 | nCHEabrdghdcationh 2t3ﬁfefoaﬁlsﬁa“aé@96|wnhustb¢ abesi 207, Fidghanshexgmaining

schedul er 20409205 Bqkity @ %%Q%@En{lﬁb fhk kenfintingH{Tst866 @ﬁiﬂfi‘lﬂn&e}[\fehtrbntftb% fector

2032. Instead, the schedul er 2040 determnes the current power allocations
1238a for tHheduerg04hdbe bt |2H72t ney dapgsetvenigne andimay eYee shatge with mtharﬁ@

sect or 203%eqananii WidoStht aQkidfhb | lséﬁ!i 8 gﬁawméayag& B&z&@me@h&gt A3 oZRPE Gk T hout
intervention fromthe schedul er he subset 72 may change over tine,

and may ev8RY EhHggEedhP HY R éﬁﬁmalrﬁé%%g@luémﬁewmogéhat faee Rpeeiasd 9h t o
send a gr aifeetBSSBUEQAMMAikResQME Subset 2072 of ATs 2006 nmay be triggered
by any nunber of external events, including detection that sone flows are
not neetin (%ﬂcertal n S requi renents. 1001221 Figure 21 illustrates another
exenpl ary [98& Bigee dh ilp ‘tf%éiﬁmhef%ﬁ@ﬂw Byerligobeiveen arsghegwer 2I4@ ryaNn2 904 and

an AT 2106ihel AN S@ERNEHPLH D RN nSomt Embdigndi, ;%!%Q@w §IO@|JQIW@QC1 foQieQﬁﬂlﬁar fit ne the
current power allocations 2138a for the flows 2116 on the AT 2106, each of

the currenfWsgRspver afqcetost £ biva o thsows L6 OlbtbérATt P08, eaélbﬁf/@? GETEbPAvest eady-

stat e val uguockfns exaapiie ovdrftlm‘é r@nmge%@@ead@n;tﬁé $a11§en Fekaasledr §RAlT0r104 232
vmthaflolethh%ihas ta to transm t rent power allocation

2138a for EMEE 2 UaRAdd Beriq 1|2?2 Pithys dny &Hpuﬂilat ﬂ1ﬁ5a@at% F%’W“ﬁﬂé“? SKEst et he

entire sectcatioh2328al BF MLOTHRLL 116 HONVRMEY up nkil INRYIEAKE 6 38 g ihBRntlr®keclofi S t O
occur. [001%%1 An alternative approach, is for the scheduler 2140 to

det er mi ne &&thrtabRutow e En K may e sapedime TS O iat the flows in each AT
2106 will ultimately reach. The schedul er 2140 may then send a grant

nessage 21 gh423 An 3l a]?pl@a@h 1s| f'ar {hE %clﬁ&ﬂé}tz 1 ﬁ'@ﬁﬁcﬁ:&?mx%&és%ma@e@ S Gid rs{eﬁ‘d}t power
allocation grant for a flow 211 the estinmate of

st eady- st aﬁféte\)’éllui?éh?il?@%rm F%?QtAT ?1I06W‘1§11ﬂ8‘&te]é(§eaﬁét@er‘fflﬁ‘*éﬁelb%l 49 H’é-"’ %ﬁedul er

2140. Upon sgr@CeitdhtNGestdie mﬁm alm@g@é 34 4ido glﬁmam% e&mﬁ tﬁ@hﬁ'fﬁhhﬁb»&éw rent
power allocations 2138a for the ows 2116 on the A qual_to

st eady- st afbrcatan;epst g2 597 41144 ﬁfﬁ éqta}taﬁ*te %%w@h&ﬂ%éy-ﬂeﬁaé‘u% hi’é ﬁ?féhaaone
the AT 2106o®WRY16, as determined by the scheduler 2140. Upon receiving the grant message 2142, the AT

2106 sets the current power allocations 2138a for the flows 2116 on the AT 2106 equal to the
steady-state estimates 2174 in the grant message 2142. Once this is done, the AT 2106 may
subsequently be allowed 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. Available power 2138 is analogous to available power 1238 described above.

[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.



subsequently be allowed to track any changes in systemconditions and
autononously determ ne the current power allocations 2138a for thebglg
2116, without further intervention fromthe scheduler 2140. Availa d &@W@r
2138 is anal ogous to avail abl e power 1238 descri bed above. [00124] Figure
22 illustrates anot her enbodi nent of a grant nessage 2242 that is
transmtted fromthe schedul er 2240 om5the AN 2204 to the AT 2206. As
before, the grant message 2242 includes a current power. allocation grant
2274 for oRUZK hpgiaat mFsSieh &29% AhiRdnopplesangiicnhated oy oirdlocatiph ZAAR2S B soTpers all
gr ant rrelsls@a:gﬁe 64 ﬂl@smﬂthg%'gim%éﬂ?fgkl "%g%%%&% %fagg Qﬁﬁa@a{r ﬁzaﬂz,l tef AT neos by @Bt
power allocatio rant s . rant nessage
b242 al so THEMIRSR @e%ﬂ%ﬂ2&9éﬂfobﬁﬁépwa?%é@aﬁ%%g?r’i?rﬁqu;é@?@efl%ﬁumg Pger

glzl , of ht f’aﬂoéag%%*arﬂs?iﬁ&ﬁﬁ thdlfbrxééﬁo&fi@ﬂov&dmm m&egi;ﬂ Iﬂ@s§a§£2@2.amtaﬂz]§%®aﬁﬁ2238
42, the A set e accunul at ower ocations 2 or, t

1 ons 201 GMORITACORE DIbET ey BIRETT S PHOAKTCHRA LIS B JOHLPo i s e A ORGPt o
2278 for the corresponding flows 2216 in the grant nessage 2242. Avail able
power 2238001261 gute 3 6MistrRMMBIowdZR S e 850 RN Ah PBOHSed A iRV b8 i RN bodid3fis.
and current power %538a descrlbgddébove._ hO?lZﬁ]F%%Prg 23 |IIu§Lrat S a_
power pr of he oy e ileZr2 W&l}b%’ése togietsamisg the fryloag siss iy and e oawer ey i© ket
The power tpdt @ftich€niReiB? tRBAT b®ousd Alzodet er mi ne t he payl oad size 420 and the

power |evel 422 of a packet that is transmtted by the AT 2306 to the AN

204. [00127&§he power praofile 2380 includes a plurality of Payload Si zes
2320. The [PATIIAE PewsieRrobig 330 jinrdydsy @ plyrality 196 PRYORST Sifse oY1 1p3esioad aizgsne320

possi bl e pAMhRAGn HicZ@Sver 32814 DT80t HE tHRaskets phidhdt Ak 2@zceforttﬁ@g&ﬁa_§ tsed iy akhe
AT 2306. [00128]Eacgv£€¥load size 2320 in the power profile 2380 is

associ at ed™3pFEHEEDYS $%vel 2322 for each possible transmission node. In
the illustrated enbodi nent, each payload size 2320 is associated with a high

capaci ty POueR|HaelY flylad $i2@2800n thelpoWer REBOSIRORONBSCidt@NGth £ PR levdlB2N K Bach
capacity power |evel 2322a is the power |evel for a high capaC|t§ packet

524a wi t h RopdPleBropmispenapdfgnpbe/l wiaes peedppb caclrneyleagwizp atBricsrsoc] ithpgigh|
2322b is tdgacRPPRTer IQVIE13230Mmd @ 160 itdndt Y 1cPACKELL, PRARMEAphGity Bwer level 2322a is
correspondi ng payl oad size 2320. [001 91 Figure 24 ilTustrates a plurality

of transmi BEPVNT EHH i i isicape By pack £ 24y thike Qireirering raylged size 2346 g he lopatergye

enbodi Ment Swet Reel REABIIHE THRE 16N bilOR St BPackdifshsenae tﬁenerr@gdnﬁmgi pfloddf sidehe
payl oad size 420 and the power |evel 422 for a packet 524. [00130] The

transm ssi‘on’conditi ons 2482 include an al | ocat ed power condition 2484. The
al | ocated power condition 2484 relates generally to ensuring that the AT

2406 is no[pmsj FAr RS RuRANS] pltuﬁﬂg of bralisiBR Blhditidhd REAIEOmay MY sRr&ine Gk TATCAbS.Y |
the allocated power condition 2484 is that the power |evel 422 of the@gacket

524 does nidtoseehodimeRs. thekammisyen soagfiensgdfcintluengahe felsctiqnf thepagagseize ¢2h gy s
exenpl ary |ebdRERvd1Qb2 for a packet 524.

[00130] The transmission conditions 2482 include an allocated power condition 2484. The allocated power
condition 2484 relates generally to ensuring that the 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



determning the total available power 1034 for the AT 2406 were di scussed
above. 100131] The transm ssion conditions 2482 al so include a maxi num power
condi tion 2486. The nmaxi num power condition 2486 is that the power|EeMBI?2007
422 of the packet 524 does not exceed a maxi mum power |evel that has been
speci fied VoD 2a0ke11ALE 2406. 100132] The transm ssion conditions 2482 al so

i nclude a data condition 2488. The data condition 2488 relates generally to
ensuring that the payload size 420 of thg packet 524 15 JAN 2007 WO

2005/ 011212 26 is not too large in view of the total avail able power 1034
of the AT 2406 |1.as th anount . data _that_the_ AT 2406 presently has
avai |l abl e folf W?é’ﬂﬁ%@g’i BRY oMb dotalgyailabis poyyer 1034 ofdthei AT 2400 Atiel ahtho488 i s

that there ismbgk of deyhaatheSATE2482QedeRud Es RONEbIe RF HahirfisadBO N{Jﬂ?t
corresponds to a | ower power | evel 22 for the transm ssion node o t he

packet 524 afigcifisaly, the datasenslieons?488 ag theti theye istnot h padend sizk 2820 intthepavmunt  of

data that is || e for_transm ssi n 2). the a nt of
Gata that tnEoPleERO et oMbardlcts foflr b AROEIEP T e S padehiosi PandBite ¢ o
1001331 The fhelpackat SQ3 Jmdahat daapabladt gk igalksseedq 1 ) B kAR bf 8L 1hat is

transm ssion conditions 2482. The allocated power condition 2484 may be

expressed asPresepiY SEAIBRIcHa) ieagsmigsien.-andi2) the pruntnf datapintheintal mlablg§/

1001341 TXT2ENe108M s aMAB24088 &&Eﬁd lkevel 2322 for payload size PS and
transmi ssi onBrmde TM F is the ?1?0 set '418. 1001351 The maxi mum power

condi ti d#913386 maVhebdolowpngegyeddess:a mathematical description of the transmission

max( TXT2PPr eTr ansi t L anPS, TM TxT2PPost Transi tjan"s, TM <TXT2Pmax (10) 1001361
In sone enboa?r%g}?flg?&?hjhﬁ%%f‘teﬁgg‘ﬁrc&?‘gg?ﬁ£4§%M@I\Q‘B‘Tf§fe S pernmitted to
transition froma first value to a second value at some point during the
transm ssion of the packet 524. In_such enbodi ments, the power |evel 2322(’
that is specifiedi ﬁxifi‘f@\fmijzalmpp\ﬂezi pf}bﬁérzltielfmm'mqhﬂdes a pre-{$ansition—
val ue and a post-transition val ue. TX T2PPreTransiti onp5TM i s the
pre-transition value for payload size PS and transn ssion node TM

TxT2PPo nsiti Is,the .post-transjti.o | ue fo payl o si.ze PS
and tra ‘i@é‘gsi on ﬁ@%@%"alfi%ﬁga';ei govéern@?]n%#%o#?krpqy&\?gl SithtS 49 def i ned
for the AT 2@@msmagibniodeds. ar fsuncidwietaig.t he Pil ot Strength neasured by the
AT 206. PilotStrength iis a nmeasure of the serving sector pilot power versus
the pil d8083HPower Thie mHempmpercs@atition 2486 mahpexpiebsdisfrent s, it is the ratio
of serving sector FL pilot power to the pilot power of the other sectors.

It may al so be used to control the up
max(TxT 2PPreTransition g p,. , IxT 2 PPostTransition pg ,, )S TxT2Pmax (10)

100136) In some embodiments, the power level 422 of a packet 524 is permitted to
transition from a first value to a second value at some point during the transmission of
the packet 524. In such embodiments, the power level 2322 that is specified in the (-)
power profile 2380 includes a pre-ransition value and a post-transition value.
TxT2PPrelransitionpsy is the pre-fransition value for payload size PS and
transmission mode IM. TxT2PPostTransitionpsny is the post-transition value for
payload size PS§ and transpuission mode TM. TxT2Pmax 1s a maximmm power level that
1s 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



and down ranping that the AT 206 perfornms autononously. It nmay al so be used
to control TxT2Pnmax, so that ATs 206 in poor geonetries (e.g. at the edge
of sectors) may 15 JAN 2007 WO 2005/011212 27 restrict their maxiludh 2007
transmt power, to avoid creating unwanted interference in other sectors.
1001371 I n Svheoogmbiett nents, The data condition 2488 is that there is not a
payl oad size 2320 in the power profile 2380 that corresponds to a | ower
power |evel 2322 for the transm ssion npge of the packet 524 and that is
capabl e of carrying a payload of size given by: lieFmn(d,,,

T2PConver si onkE Cttot[}%:M Xx_[Pot ent i a1T2POJ§f I ovzli T%Pgllgv %q0.0lS 1 In equation
11, d,,,, is FRECINPLNFBPTHLIT BT [otvofd & MW KHEEETCReE RiEheE ub-

packet that igecfofsansmtted during sub-frame n. The expression
T2PConver si onFact or TM xPotenti alT2PQutflow. TMis the transnittable data for
flow i, HWOI¥] thdnspmepmbestimerds, shetdat copfision 343 is shehtheeehk sotpopeyload 8ize f or

the AT 2406 c 'n@ﬁ ersi.onkE 0 IS i-on, factor
for converti n‘gﬁpﬁgwo al \gcéﬁlggg@gm{tp%’v%g&ﬁgg) %?)drwlgflpgwgri I%?emégﬁ%f%fgp% | evel .
[00139) Fi gureanmissioh uside af = rackee $24rphdathyt Rebhpadte 2560yinkat pdylvad ATsi206 nay
performin order to determ ne the payload size 420 and the power |evel 422
for a packet B¥5P byg; ep 2502 involves selecting a payl oad size 2320 fromthe
power profile 2380. Step 2504 involves identifying the power |evel 2322
associated wth the se] ected payl oad size 2320 for the transm ssion node of
t he packet 524. EQEVF ) d[;pTEEC@rfvertsbﬁFma)‘ﬁﬁk%ﬂﬁtidIEZBOgﬁbngﬂO be tggnsnitted
in high capacity node, then step 2504 involves identifying the high
capacity power |evel 2322a associated with the sel ected payl oad size 2320.

Conver sel i f the packet |s,going to be trapsmtted in | ow | atency. node,
theﬁE st eﬁ%?ﬂm i ﬁ%ﬂ%gnﬂhéﬁm %A 3P Phefl ‘ia&/\fr?lﬁtﬂé’ﬁ’dﬁh%%\}é‘ﬂ“ﬂ%‘élth?@ﬁb
assocl at ed W idlichiheude! ot Ctanshiteaoaduing  £B8ahmd 001401 hep Safsibiyo! Ves
determ ni ng whether the transm ssion conditions 2482 are satisfied If the
packet 524 i sT2P@erswisionEdcign,f hPolwidEL BRsfdwpayé hedrapinndalit@dfa fmdlophie

correspondi ng, power |evel 2322. If in step 2506 it is determ ned that the
t ransm ssi on 1-Gdhgiimneuwwhef datpgthatdhetoteh avasinble gowerdd4 ifor the &b 2280eprehponde| ect ed

pavl 020 o1 20 B520unal RPN IR LY Eh ARSI 21
transm ssi on gevdi23sdbslaq Bitad étaletel.

{60139) 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 paylbad size
2320 for the transmission mode of the packet 524. For example, if the packet 524 is

( going to be transmitted in high capacity mode, then step 2504 invc')]ves.idjénﬁfying the

~ high capacity power level 2322a associated with the selected payload éize 2320.
Conversely, if the packet is going to be transmitted in low latency mode, then s:tep 2504
involves identifying the low latency power level 2322b associated with the selected
payload size 2320.

[00140] Step 2506 involves determining whether the transmission condifions 2482 are
satisfied if the packet 524 is transmitted with the selected payload size 2320 and the
comresponding 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



satisfied, then in step 2510 a different payload size 2320 is selected from
the power 15 JAN 2007 WD 2005/011212 28 profile 2380. The nethod 2500 then
returns to step 2504 and proceeds as described above. 1001421 The degisgiy 2007
phi |l osophy behind nultiflow allocation is that the total power available is
equal to twe mesmiofi2t he power available for each flow in the access

termnal. This nmethod works well up to the point that the access term nal
itself runs out of transmt power, eithgr due to hardware limts or due to
TXT2Pmax limts. When . transmit power is |imted, further arbitration of

flow power allocation in the access termnal is necessary. As discussed
above, undeP afte piftller The methed 2AQ0 then gelums taplap 26%hewd ch%féﬁ &t fifssEkedeach
flow s curregpt,eponer allocation through normal function of the RAB and flow
ranmpi ng. Now when AT power is limted, one method to set flow p allocation
is to dowgRider tHbe /@ESlgD\phﬂosbp}m belasd smrlnid:dw )allaxfmbﬁ)g@uhattﬂletth‘e] pewtior power

limt. General thes ctor max rece cri erlonthat is used
to set the Egle\)\ﬁcﬁlﬁ tf’ﬁ‘?nsu %d@e Rod’veéawa{?lf?g gﬁ%fﬂ f PEESFHH The i dea

is that whemphefdd iworksPRUEup! toNthé $6int BRE Mhd hQWsd RrbiRAt it fufis S8t of O the -
power allocation that it would receive if the AT's power limt were

actual |y thdrapsmi @spendithey duentot hasdware dingtscerodues tor &6 E7Rmeak lllpUWerWhﬁhl s flow
power all oc r i.rectl rom t he .gu/.ad
Ehta{l%ﬁt ng)ée:b & 191%6% %I‘Hl% r% a% g¥ ifiow power éﬁ g)n lPeth ageess

functi ons, running’ a

equi val ent  tatged id ﬂemsssaﬂyn Ashuxscuaw abeH, fufdeA Tnof power pﬁm@rthé Yu/e§ demind ai ned
and is consistent wwth inter-AT flow priorit Further, no information
beyond the d¥HPT AGCRRINASAChP Y LHETENGIRver pldo Cﬁ%‘éb@%ﬁ‘}'“‘l‘@@iﬁ@f‘"ﬂ c§L‘jli'ﬁ'nar y of

various feaws‘m@fﬂoapfsﬁ]tpg{r% N)w%h hm;;smpm tﬁdd&;%% Gflto el Wil |

now be provided. The sys coup e mean resour ce “)
al | ocati on (alchFahmﬁ llS)KN)COaﬂde‘hbWAﬂ}'pCHVGI‘ disousscridtly mb@odscm thaedcatr palvkncat i on—

(T 0110 6 e Bl BESHS £ RESSa LS oA RLUET kL b0k

al l ocation, mhﬁﬁdﬁmb\eﬁms&dem R SGROSEP blfocatidnO CRde i@ id tham&ﬁltﬁﬁ AT isThi s
al | ows seam ess _integration of schedul ed and autononpus all ocation, as the

packet al | oPRPEOHMFd E3sh dlowga st A 1t #58 lostherBower alleeaior Hiakis wonlddeqrant
resource ”athﬂpﬁg&e?qmﬁﬁ w%Fet Qausml’y Q%o oﬁtﬁﬁ% ﬁlﬁv@t of ARy Crntived of hold

time in the gr ant ssage al ecl se C ntro resource
power. This flow power al]oca‘uon may be determined directly from the gu/gd demand

functions, either by running a virtual RAB inside the AT, or by other equivalent
algonthms. 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 funchons
1s necessary.

[00143] A summary of vanous features of some or all of the embodiments described
herein will now be provided. The system allows for a decoupling of the mean resource (1
allocation (T2PInflow) and how this resource is used for packet allocation (including
control of peak rate and peak burst duration).

[00144] Packet allocation may remain autonomous in all cases. For mean resource
allocation, either scheduled or autonomous allocation is possible. This allows seamless
integration of scheduled and autonomous allocation, as the packet allocation process
behaves the same in both cases, and means resource may be updated as ofien or not as
desired.

j00145] Control of hold time in the grant message allows precise control of resource

allocation timing with minimal signaling overhead.



allocation timng with mniml signaling overhead. 15 JAN 2007 WD

2005/ 011212 29 1001461 BucketLevel control in the grant nessage aLé oxxﬁ for
a quick injection of resource to a flow without affecting its nea JAN 2007
all ocation over tine. This is a kind of - "one-tine use' resource injection.
1001471 Thewechsauizer nmay nake an estinmate of the "fixed-point', or the
proper resource allocation for each flow, and then downl oad these values to
each flow. This reduces the tine for thg network to get close to its proper
all ocation (a "coarse' allocation), and then the autononous node rapidly
achi eves t ul ti e allocation (the fine' allocatjon). (00148] The
schedul e[POIPrﬁy seng‘?{ﬁ‘?‘&ﬁf’@ fagtrgl &y, phee Bragk TieRwss |aPpms f%‘hé) ‘&Pélbwi?‘#éndftfhers to

run aut onOMWSoghs RFALANwithdlt bcBnYRY meaf 3Waish SHAMRIL C2Ris RBY i@ grade to
certain key flows, and then the remaining flows then autononously fill-in'

t he remai ni n(Pnedapaisttigsaycceampitiopr i at e. 1001491 The schedul er may i npl enent

.a shep i,Nng" functio ere transm ssion, of.a. grant ssage only occurs
when a pﬁ[{)l\?\;’ }i S no?ﬂenslt:ple] ‘1&}%@&@ T 8%?%@%% fslqle C&Xﬁglpvﬁn Ee?r 'H?Hré’p I"BRTE al | owed
t o aut ononousallacased for estchdlow, palvien ddwnddithed@valthed 16 Bich floay , THNSdudgsieant ees
.may be made with m ninmal signaling and overhead. Note that in_order to

achi eve a Qo8medprghs ngtyprkdo getglpse foiks rrprss rboatory(asearegupliocatan) a9 880 a powver
al location djflieh60busf Linieds pRi ] : nmous

al l ocati ons. fé’ %%Olgulgt%&gl{laﬁr]r@g s}g‘g%f 3“2%?&??%]%&&8@5{?;&{3%? a%mr}ghpi ng

- functi ori8d148]p andTkosshedulBynaypprdbgmntatea sibocicd tiaf fldovse s allowpthagthiesnot | ons,
we may precisely. specify. an ef-.flow nean resource allocatjon with purely
aut ononous oBE’r%%‘?’E’H"’B#&'RC%%IFn@ tBﬁ!Vyi-r%f"fme BYATEOTHE Y e n8tBH"i n each
sector. . 1QROA8dls THA thek Ynd ARiathidd AbWE theiPutdmbosiy NEIISIRARe deshighg ( updat ed
every slot and filtered with a short tinme constant at each AT) allows for
very tight c&iPRFS aSEPPeRRHe- f1 ow s power all ocation, and maxi m zes overal |

sector GaRag Ly Wihd EndRid Al Blmes Ahdohirfin " HnERYSUAGE rad AL b Ber - {1 ow

control 'of the peak power is owe unction of the nmean power
al | ocat i on agdnt nesssgecdndy odcvesdving a #RAB) not Tidetna Db wauiremerts. aGihegvisd, f

L TEL oS ol B8 S i L6890 bl g7 bR 9 21
the peak powgiarkidéed nhay beahhd@Wefth midinalGfnaling akts BvedicaBU NiDWaen sbd&ast or. I n
conj unction \all\fzhtierlfetargosptgragiét f(t)? ztt ﬁow, the shepherding scheduler may grant a power allocation
different from the fixed-point solution of the autonomous allocations.
[00150] The AN may specify per-flow design of the ramping functions, up and down.
By appropriate choice of these ramping functions, we may precisely specify any per-
flow mean resource allocation with purely autonomous operation only, using only 1-bit
of contro! information in each sector.
C [00151) The very rapid timing impled in the QRAB design (updated every slot and
filtered with a short time constant at each AT) allows for very tight control of each
flow’s power allocation, 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 1s
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.



control, this allows for control of sector stability and peak | oading

W thout central coordination of autononous flow allocation, and allows for
tuning requirenments to specific source types. 15 JAN 2007 30 [28%&3&

Al'l ocation to bursty sources is elegantly handl ed by the bucket ﬂ@%1
and persistence of T2Phrflow, which allows for mapping of the nean power
allocation to bursty source arrivals while maintaining control of the nean
power. The T2PInflow filter tinme consta&ft controls the persistence tine
over which sporadic packet arrivals are all owed, and beyond which T2PI nfl ow
decays to a mnimal allocation. [001551 The dependence of T2Pl nfl ow ranping
on FRAB al [%9Wz4] fBecatigng e bustynivigs dy issines hapdled desthe g medtdys andi t hout
af fecting phgsiéicoal ToBRMoROMEEL AldwaGat indfpingl &F thirSa\BYvAGUbQE&] Weburd@ANPI NQ
may be i npl enent ed mhgn a_sector iﬁ | ess | oaded, while gogg stability is
mai nt ai ned & HIVEH WPE2EIBPEIECORYP! PE G EIAPT A d 2ElgEr e SirViEfesastant 00156]
T2PI nf | ow &gk life-detiRich@ tinfe dvBewREIDRRFadR IpheBdri@m: droflloRei e BeybhOwhivh a

aut ononous ration, based on flow priority, data requirenents, and

avai | abl e B@ﬁgfﬁV B 1o PingYe! ploca¥nBr - al | ocat ed, the BucketLevel reaches the
Bucket Level Sat val ue, the up-ranping stops, and the T2PInflow value wl]l
decay down|goesdjie defsréncabs YeRIGRwWBEGKEE bENEABR bl%vds&&shiéﬂéﬁﬁrr?ﬂxgi@ Ak Sat .
This is then %Qgﬁap roprijate g%[ocatlon for T2Phifl ow. [00157] Besi des the
per-f | ow Q5% WA SPesii Wthownllegtiiel B fiaal imeam R H B oI I deint'PH AEHHEEY on
up/ down r amapi@ ridgetihPBmERE WEn alstetdrSs REsSI0adB® SilB bBodt b RN sMintdih<@w power
al | ocati on bgfeg oq chanpel conditions, via QRAB or QRABps and the
dependency M§P PG IssTIHY TS CPRIURIS ASEHGIHISh this way flows in poor channel
conditions may get |ower allocation, reducing interference and i nproving

t he overal fooesapapihnowols idMBuSYSteMe MbpeiBYod@Bin fold bl aeatiipRubReRendent
of channel conditiaon, which maintains uniform behavior at the expense of

syst em capaRsraipn: besd on flopgirierityc it reatregents.pad pyiiehieByysge Wb foveisioxste
tlrfldeozf- Bl?ﬁat&ﬁ]uﬁﬁ B?clﬂd’etl,@\_‘iel PES s Fh@Bwtuél@ﬁ_ Bv_eils(}t emuﬁﬂhfaﬁirdmmﬂgas_t&s}, ﬂﬂ‘_’r\ﬁé

al l ocation_for, eac Qw is as |ocation-independent, as possi bl e. i s nmeans
Chat it dodgrnfoviatiestll feesy dphierng Pyshal Wi ieketkie! is lsubatrBuskerbiviset At s, a
flow s al | ggiatsiten teHpyropiependsationfd gpihadval sector | oading. Sone physi cal
facts imt how well this goal may be attained, particularly the max AT
transmt power and issues abqut nerging Hi%h Capacity and Low Lat ency

flows. [001%8371Bssidesdsi negtlow (QpSt iffereniigiitnonatable Weaufogpmpus Fhigeaion based abl e f or

an AT packep/dédr ﬁﬁx@ﬁq%@lﬁhcﬁ& dd3@n, 16 14MIsAfpolsite: BQVRF0] YR JodvBl BlotfioRd&Hd bh OW i N
t he AT, sub%gct to.the AT's transm.t gfmer limtation. [ What ever

1 on. . [00160Q

rule is us&HNEd ceRdtEPmHeRAE 4 BRAGeRtIhE foparues O 4 MRg I nicioterges i a
packet 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 behavior at the expense of system capacity. This allows

control of the fairness/general welfare tradeoff.

[00158] As far as possible, both inter-AT and intra-AT power allocation for each flow is as
focation-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 High Capacity and Low Latency 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



al l ocation, we keep precise accounting of the flow s resource usage in terns
of 15 JAN 2007 31 bucket withdrawal. In this way, inter-flow fairness is
guaranteed for any data allocation rule. [001.61] Wen the AT is pdwe 2007
limted and can't acconmobdate the aggregate power available to all its
flows, power is used fromeach flow appropriate to the |esser power
available within the AT. That is, the¥lows within the AT maintain the
proper priority relative to each other, as though they were sharing a
sector with ]kust those AT's and that max power |evel (the AT power limt is
anal ogous Peketidthgrswaly Inithiprivey. drectlow faigetsdy suagmigeddioiy)data Fhecafienaele 1 emai ni ng
in the sector not used up by the power-limted AT is then available for the
other 1 oWon ) ey BEAIL piler2Rh and LRk Bﬁa@ﬂh@ﬁ‘@@%&ﬁ)o&ép&%lﬂﬁ% be

mer ged i nt ow [ atency transm ssions fe sum o capacity
potential daitaflegagevirns eise fiom dagh ﬂfi’vghppéqmgfgmthhé@smmwmvgiah@ within e | ead t o
a large pawefydisf henentdiglin A€ Aqsrl%tn{@rﬁpqgtl)ﬁ)per-g?%@ﬁt MRk 3 O3h §tﬂﬁ0z;sh%gl§ in
transm tted power appropriate to a self-inter Fi n g{ stem pacity
flows may Bey weiegeating arseriarovithjugt dwesy ATy andsthat sk pager mﬁﬁheaAEp@wﬁmt ifhi gh
capacity f E&ngﬁsto% DveF BOHIoF BTRBLS: a%%%oﬁé?%he'ﬂow@@ﬁﬂamﬁ@& iHeQbct@ doy | OW

| atency flows in the same AT to transmt, then upon reaching a threshold of

potent i al Hd &P Bsthgrowerdinited As thenavarabigdorithecotipatlaws inls SPQBWaF atuency
transm ssions. Thus delay requirenents for high capacity flows may be net

when shari Bﬁlé‘ﬂmﬁ; cXﬂabﬂf Ws%a?ﬁtb@ %rée&’}’f{td 1%%9&1\5 BL[QW?\SMOM %n %@Fﬁgt%gh flows

may be mer 'nto l'ow’l atency transm ssions when a sector

| oaded, t heapaafyfriotehéal dgia ugnge 111 presish i ngh ¢nopgh hatpatinesging| vewkl lggl fogatgat ency
is not i ”p%&@'aiffereﬁ{‘ﬁ a&@é@%@ck@ﬁrﬁhﬁgamtgﬁysrﬁdo‘ﬁﬁ&% upﬁaxﬁilnlt@éi"ﬁélver LARIERE  set of
hi gh capacity flows nay be transmtted in |ow |atency node even if there are
no acti vealseiivintesieang semokeh conrHy tlews ey bstmasgedaniodpw Hitgiey CEPHRFSIAES node

woul d be anvhérﬁ@%ﬁec.flé’ehygh%gm %a #al dab)z @equmeﬁtsash&p»ﬁt thanrthwmf&@mw ty node
flows to achieve the highest”  throughput when their power allocation is

hi gh. enoultencxaiovse trisgRest ¢ H%%&Hb@t“PbeYea“é#Pgm’fhfeﬁ@Hﬁf§°Tﬁﬁﬂai frda Psagcgest
packet Ssi Zeheah mOWmbAt &5 AMa tikid MM aBSbyORarBMEGons, | Phii aklal te@RGhBOS foMRi¥h t he
peak rate for high cap aC|t%/ transm ssion is much | ower than that of |ow

| atency tr &RasHydiomemay be met whinghartig ga dTeythrsetent oy diecafliPyhdteh 9Pide | ow

| atency tr apsinS§i RNmWBEN irid 1dve 1AMRY ARAdnAlsBnd Rdkn iat sectde ﬁ%v}iﬁl% ToftRd,hinghest
throughput. [001.64] Each flow has a T2Pmax parameter which restricts its
maxi mum pofiiieaty| g5 &t jeading high fﬁggipltyélpg/basdgwépéf‘glp}f BHPEMPEtnh &G heage HESIAg 5
aggregat e yhLaasaAl<bcRONWRIA, perhaps dependent on its |location in the network
(e.g. when at the boundary of two 15 JAN 2007 WO 2005/011212

[00163] A set of high capacity flows may be transmitted in low latency mode even if there are no
active low latency flows, when the packet size for high capacity mode would be at least
PayloadThresh in size. This allows for high capacity mode flows to achieve the highest
throughput when their power allocation is high enough, as the highest 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 powet, perhaps dependent on its location

in the network (e.g. when at the boundary of two



32 sectors an AT creates added interference and affects stability). The
paraneter TxT2Pmax may be designed to be a function of PilotStrength, and
limts the AT's maxi mumtransmt power. [00165] Figure 26 is a functfagnglyg
bl ock diagramillustrating an enbodi nent of an AT 2606. The AT 2606

i ncl udes aweormer@snoe 2602 which controls operation of the AT 2606. The
processor 2602 may also be referred to as a CPU. Menory 2604, which may

i ncl ude both read-only nmenory (ROM andsrandom access nenory (RAM, provides
instructions and data to the processor 2602. A portion of the nenory 2604

may al so include ngn-vol atil andgm access mory_ (NVRAM.. [00166] The AT
2606, whi ch SHESS & SR 994e ‘W&?P%sm@oﬁﬁ%ﬁ? éé‘ﬂ’}ll]g%-d CCRTYREN as a

cel lular telganpPRe: mBYbeddSRnéd'td Y88 PndiRHIMEIAARAzthhald Gt BOATE
transmtter 2608 and a receiver 2610 to allow transm ssion and reception of
data, such dsaxzmehganspyhpans-cati ons, between the AT 2606 and a renote ,
| ocati o ch as. . 20 he ransm.tt 2608 and .recei ver 2 may be
conbi ne@mﬁﬁf 0 a ? lréﬂesgg:fsv%ﬁmﬁg?f% bf&ﬁﬁg?ﬁ%agnﬁfgs?%fﬁ ai"se%btoﬁ £ neaf?%gljjﬁe '
housi ng 260726861d Tak eXT 6@k des prazebsbo2d0newkitiR BERAI1Y peratdlal. thdddi t i onal -
antennas (naot shown) may al so be used._ The operation of the transmtter

§60§’ r ecgi VP02 Bheprasrsson At Ray Aeibe rpfsrroidtojas R Adh Yipmeny2o84 Vs Beed not
( : 3 . .
e descri bedp{j&feBidh re[ag-gﬁﬁ ‘hen's (?ﬁgg)%g \}‘gfid%glf AREds glgﬁor?ecel gjﬁro%&e ctor

2616 used to detect and quanti si g by the
t ranscei ver if@di2tond aed sipgria thedpbemssarr2625 146 pdgioeaif shesmetnorys2@dahay dso t ot al

energy, pilat _ener sgudonoi se (P [ pS, power spectral density,

and ot her si ﬂ'é%é’f’ﬂéa('gpalgicr%%%acfﬁsﬁﬁ@%gw;%l A state changer 2626 of
the AT Rofds) cont rak A Tt1586,SHBEEmEY bd HFboMidish & KerelesHrPmiEaiibe Bevi@shae based
on a current state and additional signals received by the transceiver 26(2)

and det ect ecesiypeiia telepivns. mpyvtadsetieludegbgusing, 267 thal cedfams o s ¢a2P¥h  devicé

[ bl ' ' - .St 9 AT
2606 51 S0 1 nbf UheeheE Al € ol i SR Dk, &' B, AN ERal S ess

conmmuni cat i cwwnuieinicatorantkteemahai i@ 60 e saotd loeatipn,owviil ey ansAN 12640 The

W rel ess conmnuni cat | devi ce shouyl d transfer. to.when it det Lnes the
current ser JFEEMHEL gg&dé"r‘i Eﬁ'ﬁ%‘f"éfnfﬁg IPWaS"eﬁﬁ‘ﬁE”é‘?‘?é‘\ggd‘lﬁﬁﬁmﬁgG%s mponent s
of the AT 26Q@nai 26130 RhRAEed VIR RREINBY6GY RdSelsrichBtoup@dlo WY tehsddB¥r | ncl ude
a power bus, a control signal bus, and a status signal bus in addition to a

dat a bus. Ho¥®BYerAdditenal atennas (neff showay imay alsde wiged. o uiheepgstion Hf dhe

transmitter 2608, receiver 2610 and antenna 2614 is well known in the art and need not

be described herem.

[00167) 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
signals as total energy, pilot energy per pseudonoise (PN) chips, power spectral density,
and other signals, as is known in the art. (/%

[60168] A state changer 2626 of the AT 2606 controls the state of the wireless
communication device based on a current state and additional signals received by the
transceiver 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 1s inadequate.

' Tk

\\Jﬁf:’()] The various components of the AT 2606 are coupled together by a bus system
sortt™
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



15 JAN 2007 33 illustrated in Figure 26 as the bus system 2630. The AT 2606
may al so include a digital signal processor (DSP) 2609 for use in
processing signals. One skilled in the art will appreciate that thel AfN2616
illustrated in FIG 26 is a functional block diagramrather than a listing
of specific conponents. [00171] Those of skill in the art would understand
that information and signals nay be re&3resented using any of a variety of

di fferent technol ogi es and techni ques. For exanple, data, instructions
comands, |nfornat|on signals, bits ynbol s, and chips that nma

r ef er enced 1EFAIUR FiEe %6h"é t’éfb'ﬂ\?éy%}“@%gﬁopﬁeoﬁT ReRP By Fepipdaderm dgt ylgﬂﬁé)l t ages,

currents, be&&&mme@g for udbay B% Hals Cofd RNES iQhe RaNHT HhbRSiar %Hh@al
fields or Sartl cl.es, b ferﬁg%o%ﬁtshereof I11100‘3721 T%gseag

woul d furt Rer 2686;5‘1‘%&5%4 @ lilﬁaPﬁ % fupgiiqnal Rlogk) digpsany gthey dhap ggiseing O%Fr@@rég

modul es, ciéfiphnéss. and al gorithm steps described in connection with the
enbodi nents di scl osed herei n may be inplenented as el ectronic hardware,
conmput er sof t war e, mbi nations of both. To clear|ly illustrate this

i nter changé‘g’l%mﬂf‘%?e&f S}lfélr dindlice 2t riepukloprdgeriaad thes ripforsation | apdt signelsyay be

conmponent s rep@s&@éﬂﬁmn?@ﬁ}" be$ varfely’ FiffeSent @e@l‘%o&%ﬁp §nchﬁ&ﬁncﬂ@se 'Fmdééﬁﬂe bggh, above
generally in terns o their functionalit et her such functlonallty i's

i npl ement e PSEEUAR, ERERMDS AnfeEmatine rségnélléptétﬁo%/ mbels,dtchips HeF f11a¥ e Apferaisst | cat i on

and desi gnieQied Ahdhisové RBRERGNONay BE rd¥@Endldl byS YSila8sY ckdnts! elctrddfaldcgans nmay
i mpl emrent t he descrjbed functionali t%(%ll n varying ways for, each particul ar

appl i cat i oNAYSUTAEEHCHIS d5BY RaRHAS APHERh TR dqr §’i“8ﬂ§9= %W@MFQ}“W&U%@BFG erpreted as
causing a departure fromthe scope of the present invention. [001731 The

various il [oes%2)@hdsY @ RWI Gabld %@reksﬂpprmél |t1§1§ itheP Pliofd mﬁﬂiret@e deseH ibRee, i n.
connection with the enmbodi nents di sclosed herein may be inplenmented or

per for med WofHesacigeierad dlgeithasirs feseried doronnestion yith ﬁF’ egibgdigentp disdessd or

(DSP), an agshintag ik fipl&R@edfab gieétfajhr%qmt@x@ &h{pﬁtﬁﬂ JofilwAS! &)comBinatfon€bithoth,
progr ammbl e at e arraé éﬂFPGA or ot her ranmabl e | ogi ¢ devi ce di screte

gate or tran ‘r’aélf oHuyigG; s H’iteé%‘la‘é&e%bﬂllfér‘tf\/\%r %%ﬁb‘bﬁé%‘f’%”e BriolhEEHIE nat i on
t her eof desigsachtd, Qlo%rﬁa@duﬁ@s cﬁﬂaﬁtsf A GlepOSe BIRH Gistird atl%@%bd&raﬂﬁlrg@ﬂ%ro@-'

pur pose processor ty ﬁ g 1;])rocagssor but in the alterpati t he
processor &Y %“%r?r@ Yo IHFBTSPEhRrctsplibeis dpplemendidhas dpdapre ohFPBED ?IEIFI er, or
state nac gpdilethe ParfE10G ePpIREtdTBIndA]eSign BéhsirdiiRb efifRtesh 88 el RibdRatdkoRd Of
conputing devic

, €.g., a  conbipation of a DSP gnd a m croprocessor, a
plurality s dP%}fpﬁ‘B@%‘E%rﬂg? dgg‘fé‘g%r fipgHiopality; i r GbYIRE SL¥DAEr ?icBarﬁ“t'f%Eti on
W th a DSPagfic&ionOfut 8ty ii0piBiRentBide deCaiik isgurdadot 08 intekprbted ANcadQfkla dMBMure
2005/01121% 34 . .

rom the scope of the present invention.

[00173] The various illustrative logical blocks, modules, and circuits described in connection with
the embodiments disclosed herein may be implemented or performed with a general purpose
processor, a digital signal processor (DSP), an application 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 inay 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.



1001741 The steps of a nethod or al gorithm described in connection wth the
enbodi nents di scl osed herein nmay be enbodied directly in hardware, in a
software nodul e executed by a processor, or in a conbination of t %@Qf
software nodule may reside in RAM nenory, flash nenory, ROM nenory,

menory, EEPROM nenory, registers, hard disk, a renovable disk, a CO-ROM or
any ot her W®RGHMBFA2Et or age nedi um known in the art. An exenplary storage
mediumis coupled to the processor such the processor nay read information
from and wite information to, the st®age nedium In the alternative, the
storage nedi um may be integral to the processor The processor and the

st or age reside.in a C. ,The, ASI .Jreside.in a. user

erm nat i The Het SPher, b, AN s ukeRer drerPRL ¢ SageoReRitnfe ray
reside as di asfcdiuigertddiREORA  rdi Ay beedmbodied diktkily 30@drdwire T hea RofoVArOUS
description of the disclosed enbodiments is provided to enabl e anx per son
skilled in tmedus execaredik @ PsRceEsste Of Hea prrakiasion; of fentioon. A%ﬁwaémw ule

nodi ficatio ?ng t Eadi e
skilled int g)t’gfstl&y%? the ge r’rlrﬁias pllrl!mﬁgl?bl es de |n§pa%er ein mayp)ﬁ
applied to OEEEROhhbmnimyemga;stm tHﬁﬂiJﬂlSkiepmlﬁGVﬂ@efdlskm (ID}RCMU ori anyarthescope of

thernventrog}lngTE the .present .invention is i ntended t.o be Irmtedto
t he enbodi me RStRse msfEhkigum ip theag'. fin grea® %%&O‘Eaﬁé Ywds caplyd

consi st ent WhehrddBRoP§ich Shadproses P tha) Q¥ infoR@btidiesod] Sl M@t@%fbﬁ{a‘ﬁbﬁl 10,1001761
WHAT 1S CLAINMED I'S. 15 JAN 2007 WO 2005/011212 35 CLAIMS 1. An access

t erm nal t hathejstoregsrmedjumedinf be alternatives thecaomgmmeditinomawibe hntagralawc@lss
network withj e n a transnmtt or tr
reverse traf Pﬁcgsﬁaﬁ[tr]rlglpwc(é&nﬁéndz%%gtgléage S mrrkmay%nsuIe ) eaﬁﬁ%i? r ecer vr ng
signal s fromuahe:saledes asdretriinak; inath A0SR/ the prGESYr dnd tied @arbgeonedium

comuni cation wWith the processor; and i nstructr ons stored in the nenory, ()
the instr uctF’éﬁ?Sﬁéraﬁﬁ‘s"éﬁtééﬁ?ﬁ‘l’ﬂe@sfrbauﬁeﬁf?F@Wé t a method conpri sing: -

esti mat igg74 Cur el priabid&icQripfod GURE &@cl@s%&b:\‘xb&dim@ht% idprénadi b efhidanyt he
access netvvork if the esti rraped current value of the reverse actrvrty bi t

indicates t ha@rsqﬂménlled 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.

[00176] WHAT IS CLAIMED IS:



sector is busy, decreasing a current power allocation for each flow of a
plurality of flows on the access termnal, the magnitude of the decrease
for a particular flow being deternined according to a downward rarpild 2007
function that is designed for the flow, the downward ranping function being
a function oYOzlegower2rent power allocation for the flow, and if the
estimated current value of the reverse activity bit indicates that the
sector is idle, increasing the current pgwer allocation for each flow of
the plurality of flows on the access termnal, the magnitude of the
increase for a particular flow being gﬁ;@m ned according to an upward
ranpi ng function that is designed for | ow, the upward ranping function
being a function of the current power allocation for the flow 2. The

access termnal of, claiml,. rein the timating the.current val ue of the
reverse activity ma“?eé%ﬂ?*f’m&‘ ei %“%%E’W“@feést&?fm‘ﬁ“ﬁ‘@n%gﬂéén?@ﬁﬁ nal of
claim 2, whengiwbrk MethRStsedtB caifpriagigpri ses filtering a signal received from
the access network with a filter having an adjustable tinme constant. 15 JAN

2007 WD 200, 5/ 01 2Frepsmgier for trapgattingeasersedraffipelianpgl te thgjagaess netwmskei n t he
method Turther coqpih@&fa for ERiVIPLENS fonl BRALAG daYGh, OF the sector; and
{70 or

determ ning a peak power alloca each ow of the plurality of flows,
the peak power ahklpozassoon for a particular flow being a function of the
current power allocation for the flow and the estimat eeégf the | oading | evel

of the sector. 5. MF@NEEksEoRic commuypcation withiths proceisotya@in t he met hod furt her

conprises, for eagRtrudto@¥stodePhEtRinbE, e iRGaLEDHs BLigd cRRWEkIcal | ocation for
the flow, using the current power allodcation for the flow and the

accumul at ed power al | inepdenienha fasthod pemprising: t o determine a total avail abl e
pover for the flow  oRpiahReiey PRSP R Gh a ge  ov £ 0
net wor k. . access network;
if the estimated current value of the reverse activity bit indicates that the
sector is busy, decreasing a current power allocation for each
flow of a plurality of flows on the access terminal, the magnitude
of the decrease for a particular flow being determined according
to 2 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
if the estimated 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 1s designed for the
flow, the wpward 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 1s 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.



6. The access termnal of claim5, wherein the accunul ated power allocation
for the flowis |[imted by a saturation |level, the saturation |evel being a
settable factor above a peak power allocation. 7. The access terringN Bf7
claim1l1l, wherein the downward ranping function and the upward ranping
function awe 2bwtom2dependent on an estimate of a |oading | evel of the

sector. 8. The access termnal of claiml1l, wherein the dowward ranping
function and the upward ranping functigpn are both dependent on a pil ot
strength nmeasured by the access ,terminal. 9. The access termnal of claim
1, wherein the current power, allocation_is determ ned according to:

T2PI nflow, & 1 [Thenogssyiemepp! of claim, I whensiipthgmyethog); further ¢ompmsesif | ow. 0 (

(T2PFiIterTC)_(i?efst&{kfﬂgr%a'qggdir;gqev]ef\g{ﬂtg]g%)e%mr.\/ﬁgdZOOSI011212 37 wherein
e cC

r
T2PInflow,,, ist rrent power allocation for flowi at sub-frane n,
wherein  T2PFi | tdeteiGinirg agpehli pavear allooatorcfon sdchilow otk @imlifyfofflhes,cher r ent power

allocation is being _increas AT2PI nfl ow, ,,,. 1§ expressed . AT2PI nfl ow, , ,
_ +1 x T2PUp; (10 X PS@‘,PO(V?’zﬁﬁ’ﬁ?*ff’&ﬁ” a'p_a,m(ﬁularrﬂlofv}e _ _“ﬁ'{lo?‘%ﬁ ot Strengtha ,
), FRAB, wherein if i@t eibdranbeaBOnVR: il AREAIdI tBOesithaRITE J8RKKLcased :

AT2PInflow;,,, is expressed as: AT2PInflow, " = -1xT2PDn; (10xl ogo( T2PI nfl ow; .

, _,)+PilotStrength, (B*niteseegth , ), FRAB,, wherein T2PUpr is an upward
ranpi ng function for flow i, wherein T2PDn, is a C downward ranpi ng
function for flowi, and wherein PilotStrength is a neasure of the serving
sector pilod powdre apesssiganintief piaipi, W thefmethng fotthas comprseardor eatld. An
access ternkgpnal that is configured for wrel ess communication with an access
network within a sector, conprising: nmeans for estimating a current val ue of
a reverse acti videjerhiningtahavamdlitetpdwer b ati@chess flvet wor k; neans for
decreasing a current]éqpower al | othi on forﬁﬁach flow of a plurality of fl(6v\7§ o

on the access t diSmerbg cumentme@erdiiocshonder the fipw apd thejagemgiatedROWesy er se -

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

packet that 1s transmitted to the access network.

6. The access terminal of claim 5, wherein the accumulated power allocation for
the flow is limited by a saturation level, the saturation level being a settable factor above

a peak power allocation.

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 C,"

sector.

8. The access terminal of claim 1, wherein the downward ramping function and the
upward ramping finction 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, , =

- |xT2Pinflow,, + (m—-l—-—-—J < T2POutflow, ., + AT2PInflow,,
T2PFilterTC ' T2PFilterTC '



activity bit indicates that the sector is busy, the nmagnitude of the
decrease for a particular flow being determ ned according to a downward (
ranpi ng function that is designed for the flow, the downward ranpi ngJAN 2007
function being a function of the current power allocation for the flow, and
means for iWOreesiirg2t he current power allocation for each flow of the
plurality of flows on the access termnal if the estimated current val ue of
the reverse activity bit indicates thagythe sector is idle, the magnitude
of the increase for a particular flow being determ ned according to an

upward ranpi f ipon that is designed for the flow, .the u rd.ranping
function bei WB‘%SF“]E@%WB' i 16?”% LRt po ﬁf‘ﬁ)ﬁ%\@r %Oéﬁpgc‘a?f F‘B“ﬁg%‘? E’\t,\‘ﬁéer?‘? ow. 11.
The access t grmRiRaTCak achiek BinkQondtatt t iRreif QNBE icGiréld powbBaRsatidalis B&hi mat i ng a
| oadi ng | evel of the sector; and 15 JAN 2007 WO 20051011212 38 neans for

det er mi ni ng wciseser AFSRalowil[ioe@rdstsd as'or each flow of the plurality of
flows, the pea&gﬁ9§§f allocation for a particular flow being a function of
the current po PBeati on for the flow and the estimate of the |oading
level of the seek@ePUp10xTlog,, @eenghw o) wirHaiSyohgk Bilasidtignt URi, )

5

.conprising, for each flow. neans for determ ning an accumil at ed power

al l ocati on f@hertingf the owrentpang afleuatiotsisbeing Hecr€dded STAPIIIEGS isakpresed ason f or
the fl ow and the accunul ated power allocation for the flowto determne a
total avail abl 87g&evwf,0r the flow, and neans for using the total available

pover for the Lhowspdydel.abll (10 phyRONel) po¥RYendiM( P fARERL ok }S

transmtted to the access n In an accéess terntnal” t hat

configured fQhehl BE%S i§ QAN LR hRInMthiRriah foATERSS WIRIMRIIPIL i B a
sector, a nethod conprising: 'estimating a current value of a reverse
ac{ivity bitdewrgrashiampaer fpctionelon8ewdsandnehaiein |lilofFrengib 13 mepareef Ber r ent

val ue of the Y4 It ad.neli ctor is busy,
decr easi ng a“%ﬁ¥§%%@‘§§§%¥“%fvg%§PiEﬁbﬁﬁﬁﬁigiﬁg??%gﬁgﬁga plurality of flows
on the access termnal, the magnitude of the decrease for a

10.  An access terminal that is configured for wireless communication with an access
network within a sector, comprising:
means for estimating a current value of a reverse activity bit transmitted by the
access network;
means for decreasing a current power allocation for each flow of a plurality of
flows on the access terminal if the estimated current value of the reverse
activity bit indicates that the sector is busy, the magnitude of the .
decrease for a particular flow being determined accordihg to a downward
ramping function that 1s 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



particular flow being determ ned according to a downward ranpi ng
I's designed for the flow, the dowward ranping function being a

t hat

function

function of the current power allocation for the flow, and if the estimted

current value of the reverse activity bit
i ncreasing the current power allocation for each flow of the
plurality &%0fdeseezian the access term nal,

i dl e,

for a particular flow being deternmined according to an upward ranpi ng

function that

function of the current power allocation for the flow

means for determining a peak power allocation for each flow of the plurality of
flows, the peak power allocation for a particular flow being a function of
the current power allocation for the flow and the estimate of the loading

level of the sector.

12, The access terminal of claim 10, further comprising, for each flow:
means for determining an accumulated power allocation for the flow;
means for using the current power allocation for the flow and the accumulated
power allocation for the flow to determine a total available power for the
flow; and
means for using the total available power for the flow to determine a power level

for a packet that is transmitted to the access network.

13.  Inan access terminal that is configured for wireless communication with an
access network within a sector, a method comprising:
estimating a current value of a reverse activity bit fransmitted by the access
network;
if the estimated current value of the reverse activity bit indicates that the sector
is busy, decreasing a current power allocation for each flow of a plurality
of flows on the access terminal, the magnitude of 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
if the estimated 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.

t he magni tude of the increase

i ndi cates that the sector 15 8N 2007

i s designed for the flow, 3¢ he upward ranpi ng function being a



