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BACKGROUND OF THE I NVENTION .1. Field of the invention

[0001] The present invention'relates generally to

mobile wireless termnals, and particularly, to

nobi | e V\Arelesstermnals havi ng nul t'i Ie nodens_whi

ar o CONERQLIINCOVILERLEMD AIRELESS

t r afRIVIPNAL IUSING WN{AMI@AIH&YWARY ING MODEM

Rel ated art [O00FRAN M??(}W{)E‘ngfm hed bet ween
mM) ~ an

a nobile wireless termna a renote

station, the mNt can transm’t data to the renote

station over a "reverse" communication |ink. Also,

the mM can reB@@K(ﬂﬁD@NUGFTHEIW?I@Na“ on over
"forward" comrunication link. There is an ever

pF@thﬁ@len@mtm i ncr ease the transmt and rece| ve

bandw data rate il abl

pot nihctesshh Ihuflion' Pyl alniiivde RSB hlsR, fpynals, and

pﬁﬁi@ulﬁiﬂl& ité ChotRe ﬁu&fe@@st@hhmﬁl@\/\fﬂﬁwﬁ?phiuiﬂlﬂé h@dems which are

power-anplify a radio frequency. I nput sig

nga@ém OMP Pﬁﬁi@ran@gsmgéf@éraawné ﬁﬁWPlf Jira foy 41l @mhs grodems.
signal having an out put power responsive to the input
power of the input signal. An inordinately high input

IipRedatedayt over-drive the power anplifier, and thus

o g oL PR EAERE RS RBAT (o nd st

stafit, ithd @vt chderhidnite il it tHE‘Wth’%%@a%oHQﬂr@ﬁé F‘)%%rse communication
distortion of the RF output signal, including

linkhacdbpt 4l enwlucanfredsared dpE &nmsﬁxeomoterrs@tt@mopeer a “forward”

there. is aeful cont,rol. the
ottt GostiulC hherpis FRE Repsin R S e M s B ard receive
badilvis, gt i Otha deiadatey efvatibly bg bbiheth® eovearBird delér8E links.
Ther e is a related need to control the output power

as | hypicalhtheonud inakes @ tranpmitipewagamplifigrdo @ewenemplify a radio

AR D PRt AP tes L G R sona
haivENT| QipiOPOWEr Aedpentiu¢ ao odletlhputpp@@anbf ithy enputokighsl. An

to ovi.de an MM that nmaxim.ze overal |
i aﬂﬁ%}?ﬂwéash SIPubARYER K QVAT-RBYH e RO Wep pERliGien 7 thus cause the

ohtBuiVBEWer! 10N Ex Rkl 6l AQRBtabR! S ratfh pﬂréﬂsf’}hﬂ &Mw&f ImHt of the power

concurrently operating co ni cation eac
ampkieri atIectum,tﬂllsamawemctundesimdedmlformmloﬁrthb|le @ftput signal,

1n§ %gghggfgge df%}%tfgrd%}légggg%nsj)ssi&fls.t hfhel}/é%fe,vf\gere is a need to

carefully control the input and/or output power of the transmit power amplifier in an

MWT so as to avoid over-driving the power amplifier. There is a related need to control
the output power as just mentioned, while minimizing to the extent possible, any

reduction of the forward and reverse link bandwidth (that is, data rates).

SUMMARY OF THE INVENTION
A feature of the present invention is to provide an MWT that maximizes an
overall communication bandwidth in both the reverse and forward link directions using
a plurality of concurrently operating communication links, each associated with a

respective one of a plurality of modulator-demodulators (modems) of the MWT.
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2 [0005] Another feature of the present invention is

to provide an MM that conmbines nultiple
wore@dloat7ot - denodul at or (nodem) transmt si gnal BCT/DSW03084508

aggregate transmt signal (g hat is, an aggregate

reverse link signal) so that”"a single transmt power

anplifier can be used. This advantageously reduces

power consunpti cost, and space require .

C oAU A e SR GG S HOID (e QUG that combines
m@fple! thb@i18tor-HERAGRIat6N hbE&SmY kil shalk MfoPie8@Rtgate transmit

_invention is to carefully control an aggregate input

signabi(tlont is an pggrepunesverse linkesignabrsorihat tragpiit povegr, amplifier
t her eby, avai.ding signal, distortion at th wer.

can B BTy DUt pot e ASR Y, St paber cent iy ot (g space

reRERHRARIRMpaftalb kaswh ysteé pihg pRNEIle bowaletpldiefRNNer
as to maximze bandwi dth (that is, data ¢through-put)
i n HviatherHeatuesy ef $ie BresetonVRIten) isrR @iefaldy copfgol an aggregate

: 0 T ~hi i De:Sev : .
03 56, BB R RIS e Sl iang sina
distsitiahlat steepover eaglifieofoutgue. M welatked tiyatak isve eomraifthe heggregate
. MAT, tolimt the, respective, individual  node .
inpyt ARdifr ouBIower By SYEN A APAANRLAT 1Q PIRNUREE ba%%@?m (that, is, data
aenlk PR te transmt power

th]ioiﬁgr? ?ﬁ?cl)fr{ggtplth@orfdg?{%;earrl%fdens. niljl'%gfee?:ﬁgrsfe t he i ndi vi dual

t r arhese faatwes atei avhieyed dh Isexsralverhys. | Finstt indivddued grassmitepower

1 it f all of th 0Q0 d, .
i A s e en it ) RbEof RE SR AR WERG o it the
redpR¥BYe, idivitisalinlodeRftransBdepowek. Haeh Milvibas ednanit pb®er limit is

aggregate transmt power [imt and respective
detivethsimi pajbofier eBtaggergate fianyait heowasdém, for alk gfisthe modems.

[ k4 t . i 17t -
e TR
polalek 6f all bfthepiceiean! i nvention col | ects and/ or

deternines nodemtransnt _statistics. corresponding.t

! L1 .to .
a pregPidhe PasraRveplien sdjugs Ry odyidpl iAo werinits in the
I | .
BT ROSIT S o 6 sbpOat Tohit pa ol et
trapsmirower [estimatgy frogathe mpdetssitd cdudeceach timdivifiua| thoddm transmit
t he. .nodens, and an aqgregate transmt power for .all .
POy fR i OBRBRRIE g0l FREST BN ARaF-s 3O do this, the

pré@hemientredollbbtiahd/BP8Stemhiied mo8em MEmit isitibtics corresponding to
i ndi vidual nenbers) of the nodens. An over-limt

a pistiows liassmit petediar cyelanynihe MBer Themodgm Eppsaif giatigtics can
. i. I. t 1 t. i . S
il SR LB IS Y b, B, e

agbRSpRNSMsinG died fed ohgl ahthevasddnsyiahd emdggregdtd erapsmis @oiver for
I nvention determ nes new i ndividual nodemtransmt
allpias modems comipgds t he nodens using the col |l ected

St atpal iRt dalfi?%&e%% tREr-TREE ToeM (e tife oVEWimit, individual
transmt power Imts. The new transmt power limts
manbkersabf theatredene adn toyerlioiid modemn- hdsnart actual transmit power, or
alternatively, a required transmit power, that exceeds the individual transmit power limit
established in the modem. In response to detecting an over-limit modem, the present
invention determines new individual modem transmit power limits across the modems
using the collected statistics, and updates the modems with the new transmit power
limits. The new transmit power limits are calculated so as to avoid over-limit

conditions in the modems. The new modem limits are used in a next transmit cycle of
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conditions in the nodens. The new nodeml|imts are

used in a next transmt cycle of WO 2004/ 040797
wEAA82003/ 034508 3 the MAT. The invention rREEHESR03/034508

the process periodically, tg update the individual

transmt limts over tinme. [0010] In the present

invention, only active nodems are scheduled to

o AR 0 4 G RS B o sy

trahdnd0 Sfifs odat @me HOWEVer, in the present invention,
i nacti ve nodens are able to receive data in the

f or Wathe pressat daveaden omly evtiiealoderas Ateaichedwedatoriraymit data in
ou » e
o BSORE ot < MY, o e MY S0 AR o
traiigis data. | MowedMer,0n the pésért dheshtion, matmtefmddamﬁs are able to receive
controlling transmt power in_a  data_t

datgy ipjthes foswardbpledechippnietely mainiaping igh Fhl{n% thitigh-put
in @letmvﬁ evEPIREDERdd s areq %e m@qs&e%&qm &1fe@ﬁ§ﬁn t

conprising estab ng I ndi vi dual
t r aﬂ?hmgrespmwmweﬂtlomm dlrcr:tedatma nfetltduleofNodelélng transmit power in a

b B SN el SR P B i o

-[0012]

[0013]

coﬂhﬁﬁh@ﬁt B Jrb@ite Mok ag%%@&, Qﬁﬁlhﬂi&t %ufpfuﬂ Me@pHsiRd ds0Dlibhing an
modens, and adj usting the individual transmt power

1nd1v1dual§ranﬁmatpq“@abnntsm eactoof the N modpaessheshiding eagh efipeplurality

of ?%gﬁexﬂ?% n}nttt %ﬁ{w% rdor@rartT Rﬁlé‘m desh%&ﬂ%fe@)ﬂﬁed transmit
poﬁraﬂés@@la@@ﬁ”bm daﬁld otvihe DBnoti¢as d tadjveriey the iimdi vidudlaransmditpower

a cor respondl gg [ nd| vi dual nmodem transmt power
linfitygn 21 legrisope N madlemsibaped on e e8TTREHe gt BOWgF limit and

the{vggéﬁe&%q&ﬁénﬁ?%owér Qagﬁfn%fe@ Mk INﬁ'?n ersegg;h?s causes each

smt power I'ncluding a
individehlessnsomd powemditalt tot tradkr arcﬁmpelmmdng indwm@ai tmodem transmit
out puts conbi ned to produce an aggregate transmt
PO¥ft-put. The N nmodems can concurrently transnit data

it afré’s\éﬁﬂ' B0erdtionls ish ALl (AR MWICLMRiraildd & bperhtBSyithin
forward link direction. One aspect of the present

aniaggmganedmnsgutamymrdtm@, 1ng]@dpxg| zgph;galmy;ng of giireless modems with

est abl i.shin di.vi du nsm owe
e piBeet B, S Cifbindd R Pk Hhaerisekt it output
The NI @) dein¥ cah coRridntIp defEmit datariandTdverst GiaREkENE and receive
data, neans for receliving a respective, reported
datarianthei forpddinkeditactiane Pnoaspesheh thsr Piesrat \nYeptiews apparatus

cof A g5 FELNE S g (i 15 DA e

maggise gadaas tfoansibdulipgwach |dfna tplemattyt b the Nspmxienmeto transrmt
trans power _estimates from 001

respE et ST 7 BB B RO ep BAPHEL SR Bi RN Guimate from

eadlP6f 8 rN ¥ JA8 PRI hednk 308 Mijhstldgthé %&ﬂd@al"&aﬁﬁhﬁ%wer limits in
termnal constrained to opérate w thin an aggregate

at lgasinsomng of the N modems based on the aggregate transmit power limit and the

respective transmit power estimates from the N modems.

In further aspects, a method and apparatus is provided for deriving modem

transmit limits in a wireless terminal constrained to operate within an aggregate transmit

. power limit, the wireless terminal including N wireless modems with their respective

transmit outputs combined to produce an aggregate transmit output, the modems having

individual transmit power limits to limit their respective transmit powers, the modems
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[0015]
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[0017]
[0018]
[0019]
[0020]
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[0022]
[0023]

[0024]

[0025]

power limt, the wireless termnal including N
W reless nodens with their respective transmt
woiposEITonbi ned to produce an aggregat e tranBOT/US2003/034508
out put, the nodens having ipndividual transmt power
l[imts to limt their respective transmt powers, the
nodens WO 2004/ 040797 PCT/ US2003/ 034508 4 reporting
respectiv nsm ower e
el SpE ek AT PRRET BN T aaFudbPRhAh aperps for
deR@METNEHE @gg‘:agm fnsdit p&flertelﬁeorhbmgmﬂil of TRaNSmbd¥ms, means for
deriving an aggregate transmt_ power margin based on a
degivinge i rAgBragatentraRsih POWSH gm%r@m dasgda A8 g tdiffergage hpfween the
g 1 a f
aggg:gl tgl %éﬁas {%gg\ge?g%g]t @e t;?égésgmé Wahsm%aﬁ| 121%1&} Qhd m%ans for
diNdipdbemgbegpieotiaBRlit pover Bagm amohl eheNNrmdﬁhs talproduce for
[ nd| vidual transmt, power limt that is greater tha
caghh ©f theydY daoslsms 39 i {rap it POXET | IRt dhatols giggify than the
h
col g Hhe A ponkt bl SRR P i BHIPRER gy agpocts of the
pré’ddﬁi@%ﬂﬂoﬁi@ﬁefimmu@dﬂ'di@vf eat ures, objects, and
advant ages of the present invention will becone nore
apparent fromthe detail ed description set forth bel ow
when taken BRIEFDESCRIPTION OF THE BRAWDYES! N whi ch
l'i ke reference characters identify the same or simlar
el eﬁdamfgatuteﬁr @Jrugcﬁwnd advanigess ef the regnbinventgn wilj kecgme more

apig ts %r&%t t'lhg @E%Ieipg ﬁgﬂ&é geg:vi"gft bl% 03\' gxglrgg}fhﬁio?leﬁ cBfjunction with

th@ﬂﬁﬁﬂﬁh@ ohich lker f@ssetchnimctedd idehBB1E sahi@. orZiinfamelements
bl ock di agr am of an exanpl e nmodem representative of
thyongheut gnd Whergdies of the nobile wirel ess terninal of
Fl Gpg, ﬂl@%ﬁllustﬁtﬁn ah%x%ﬁgfelvlfﬁb‘i%Js%Bhﬂ{hn?éau%H s ple
data frane t e tran recei ved’ by any
one M. 2hea hhndledmgoefm Bf GcxanpnthoBile W@k8] teFh@al.5 i s

n illustrat of an exanpl e status, report fro
oG 31 By wRE Sackn O T GaHYS i eire RPLEgPE VR o vidual
m@éen%rbf%@ﬁ%bﬁe W%té@ﬁteﬁsfnfapémd} by each of the nodens
of FIGS. 2 and 3. [0021] FIG 7 is a flowhart of an

exarffiCe 4ntetahd&,lu$tea’fm rofeadt gRamie dmabﬁrmee Whatghass Be transmitted or

hart expandi ng on
re?eméerg t?{léla&n é%eéno%ms Tfl(?%?%] E ' 9 is a flowhart
eXPAIG. 5Gs amiliuReati®i fras eﬁﬁmlﬁle@tatﬁs relpB@ft FAJm HleGnoddind &f FIGS. 2

fl omchart of another exanple nmethod perfornmed by the
andghi | e

FIG. 6 is a flowchart of an example method performed by each of the modems
of FIGS. 2 and 3.

FIG. 7 is a flowchart of an example method performed by the mobile wireless
terminal.

FIG. 8 is a flowchart expanding on the method of FIG. 7.

FIG. 9 is a flowchart expanding on the method of FIG. 7.

FIG. 10 is a flowchart of another example method performed by the mobile
wireless terminal.

FIG. 11 is an example plot of Power versus Modem index(i) identifying

respective ones of the modems of FIG. 2, wherein uniform modem transmit power
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[0030]
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wireless termnal. [0025] FIG 11 is an exanple plot

of Power versus Modemindex(i) identifying respective
w@r@g/00f791 he nodens of FIG 2, wherein unifornP@Dus2o03/034508

transmt power WO 2004/040797 PCT/ US2003/ 034508 5

limts are depicted. FIG 11 also represents an

exanple transmt scenario of the nmobile VVI rel ess

r I

1 A ABbicRl HG: 17156 MiFGenklafFoxdipleSe G Db PhE mobile

w1|r§es‘§l‘femh1|ml$)fFEGIZQn of an alternative, tapered
arrangenent for the nodem transmt, power_limts.
[ 0028 ﬁ% F & angther sxanple Fapimeif tceprriaHmilan S it hod of

E?gﬁgai% gbgyg?ﬂ'ﬁ_ﬁéléﬂi gf e altéﬂ %H\Je r feﬁl 121)5(12? nfgf'the%odem

tramhhq:dwefhmner atl ng the rmbl le wirel ess term nal ,

usi nam c t ed |nd vi d e transmt
powdir 1 & Ao OFia6.expgroles mitiado Gl RENIGRE Fipcems in the
m@gggrmk&e@érgggal@fmdg ng on the nethod of FIG 15.
[0031] FIG 17 is a flowhart of an exanple nethod of

det &6i b9 iga dlomskanioh anaxbaple mﬁtgadtqfwemaje rie owbie wireless
. . d
e foa ety SRR ARt bt SnEHER o1

det ea[GL 06 1Y 22 f1IBRShAFY IBf NEhTBRImpl® fméBdd \CRpaMEE®n 8 iM@hod of
an i ndi vidual energy-per- transmtted b|t for each of

FiGné3. nodens. [0033] FIG 19 is a graphical

re e 1 1.L.:

P EAEER! R A0y Blaor 4ol ARG b S hing athdimum number
ofexsévhedensd usieh af a@p@e&melrgg-ﬁehaammtﬂeé-bm crfehcems)dems

term nal usipng dynam ca var ndi vi.dual nodem

a1 oot qhan cxampl et oS et PRt eIt PR number
of! 4&& flow Cﬁhéerﬁpd%g ra%nﬁml%dﬁ)ﬂv‘ﬁ{e é QRrkmittdd-bid 1fof $aéh of the

rt of an” exanpl e net ho panding on the
madﬂntsod of FIG 20. [0036] FIG 22 is a flow chart of

e. met hod. expandi n n th of ., FIG 21
00 TIETE G5 gen s Pt huton, P FFRET oogee nsilt Limit
arMBE&H&tsrodem i ndex identifying nodens being
controlled in accordance with the nmethod of FIG 20,
f or HGt R@ n%ntﬂowhaﬁmf@nt Fxappif method mirapseatiog theaobile wireless

tel%%blﬂl snﬁ rd%zﬁ&%aﬁ}? rvghpr?g ll’l%fIVlElllaq;' mgdem transmit power limits, so the

modem transmit limits track the modem transmit powers.

FIG. 21 is a flow chart of an example method expanding on the method of
FIG. 20.

FIG. 22 is a flow chart of an example method expanding on the method of
FIG. 21.

FIGS. 23A — 23D are example plots of power versus modem index identifying
modems being controlled in accordance with the method of FIG. 20, for different
example transmit scenarios of the mobile wireless terminal of FIG. 2.

FIG. 24 is a functional block diagram of an example controller of the mobile

wireless terminal of FIG. 2, for performing the methods of the present invention.



[0039]

[0040]

[0041]

[0038] FIG 24 is a functional block diagramof an

exanpl e controller of the nobile wreless term nal of
wWO-R@4/0279T or perform ng the nethods of the preBEnUS2003/034508

i nvention. W 2004/ 040797 PCIT/ US2003/ 034508 6

DETAI LED DESCRI PTI ON OF EMBCODI MENTS OF THE | NVENTI ON

[0039] A variety of nultiple access communi cation

systens and techni ques have been devel oped for

transferring informati on anong a | arge nunber of

S HUEATED ES CROPEVON, OF B O DI MIENTS O FOtil ANVEENTION
technlques such as those used i.n code division

mul th ety Of arultiplerprpgss coMmmMIceEPR ¥Sieps prdriechpigypyRave been

[ e ul.a ,
e R R
H@;f/evec,mpmamspartnmm nﬁ;dslaemn tsohnguesSyadh hethose gswbinatode division

i.sclosed in.the teachings of U S .
lﬂtlg]macsm (CRPVIEH cometiaicapen SYLFYS fr;)w%g%r'}ﬁﬁa@r advaatages over

otlér! h&dulRRCashenBE Cés LI MWHeh RirGvidins Ssepvitd THL R 151%5 ' rﬁﬁhber of

System Using Satellite or Terrestrial Repeaters,
Comrﬁlm@atm rwstm us@rsﬁ oSudi7echnifries aré disgldeday eheb‘@aclﬁﬁgs of US.

P%ﬁﬁ%ﬁﬁ‘ﬂ Sehict} Pty B2 3061 Wior 3he Wp ofpretid spectrum

fRRIBTRIAG et C@;ﬂmﬁ%ﬁ:&ﬁ@% tsyﬁenTrw% S@ellipdby rf?ﬁﬁa&maeﬁkpuaw ” and

Phase Ti me _and Energy, " of which are assigned t

UBh&atgst Ngn éeﬁ9éf1714héf tﬁé‘iﬂd Nﬂ‘o@nheiro% 1804, emtitle fiethod and
Aﬂfvgtgcg‘[ﬁf %ﬁ.ﬁt l%jin f.gpré%%rygzs 725%8&%&\&”6%' Fn ec[‘t,ﬂ'ﬁr%(}’ Spectrum
Cmnmimr@at S)m’éin }ﬁﬁbs Teackingalmdividdl iRecipidre Rinist ldmSt addeBnergy,”

y the Tel ecomTunl cations I ndustry Association_in
boﬂ} o whigh pr agsigped {0 {hp ppsighee wgmemégssmamvaﬁl%g@d e dpgoppprated

he@ﬂg }éf@ﬂehéeitﬂyltﬁ@%%@ for Dual - Mode W deband Spread
u

Spec rumCe stem " referred to herein as
| S- 9he 1@ethed fmopmwdurthDMA mdy]st@nmnunmtdms ovaseahdarlized in

h th (UM :

g LG SRR 68 TRlsr P bR RO Aheia8n fn FTA/EIANS-95-A

end 809/ 10bNES Bfibn Mok kR1ibR |C%%Hﬂbkﬂbﬁﬂbh£u’r§ forPPbEMode Wideband
st andards covering what are referred to as w deband

SpoednSrenrmmiyelluladraroo b rfetrshiodieraig aa 2990. |Qther cgwmunications
sya%l%n da?er %S cnﬁ)(% é\ﬁ ls@nd%rdf ggéﬁ%jﬂ%ﬁﬂ\;q 2@66&?1{/16 or International

nmuni ca Ion nnmen I'S an

Mbhbille srdlaionﬁﬂuxﬁéat@ns egegharO0UnResss Mobikl NTelatdniunications
SS%@E em (WCS) 100 that includes a base station 112
¥

, ssnsdardst eaveting sWhatdare 1isksrednie eswvdvidehend GPMA (WCDMA),
cd%%ggﬂi@é?ﬁc}{ Y &ﬁ’ndz%f)é % @8 3% St @h&d. %1%%@?%3 Jor ¥PPSCHMA.

ese elenments engage in wre
communi cations with user termnals 124a, 124b, and

Typi cal I base ,stations and

L i"ﬁfaé‘l‘fflf’%ﬁggfrﬁﬁ? %%WEOBBW nents of distinct

ter r@gst 1 ii@hn ARGt-HRIES dot &eﬂ?ﬁﬁﬁ witRETEGLARLIcARon system (WCS)

systens. However, these distinct systens nay
lqorth@trmdpdfpsaa éa@sstamn 112, two satellites 116a and 116b, and two associated
gateways (also referred to herein as hubs) 120a and 120b. These elements engage in
wireless communications with user terminals 124a, 124b, and 124c. Typically, base
stations and satellites/gateways are components of distinct terrestrial and satellite based

communication systems. However, these distinct systems may inter-operate as an

overall communications infrastructure.
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[0044]
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overal | comrunications infrastructure. WO 2004/ 040797
PCT/ US2003/ 034508 7 [0042] Although FIG 1
WO bdouste7at es a singl e base station 112, two saP€l/UB1083034508
116, and two gateways 120, any nunber of these
el ements may be enployed to achieve a desired
connunications capacity and geographi c scope. For
exa X f
i ncl uah gﬁglég‘rleﬁnglrségtésa?eﬁ% tesQ%@rlgl\?gﬂgr%‘év\é\gh%eéﬂgHm’ and two

gatbiwfafyereo} anyontibe ofpihasesleinenis anayEae tehplyyeidt to(dchi@ve taodesired
service a large nunmber of user termnals 124, [0043]
CONRINGAtigRS b%?é’ém%it Ao BeaBAPEt BARS- arEOTaleamBlenedn nEemplary
1m§ﬁ%gen'tﬂfo‘ﬁro‘f|\9@§e%| Helud opﬁl'oﬂigszf'f‘elfﬂ% VefiRg ﬁﬂ"klght different
catlon station, wth gateways, such as®gat
orHi20, plareeiin d.ope Earth \Oﬂhtl(ﬂEﬂj eto aetviasa hargd nymbpe of akarzteﬂmnals
gase stations that direct conmuni cations through
datellite repeaters while base stations (al so
SONBfHeREnd BAR! diftfbn! &dagat&?!l aft! 4165 bometTHE uRA 1|Hﬂ§@lmngeably,
station 112, use terresirial” antennas to direct
eadohwmg adedl oprgrahicomimunication statieli, thogateyy apshduchlas gateways 120,

ons erm 124 each Ve or e
et g At & ey ey AR PSRRI A0 B soaypycations
thﬁ)ugﬁ] s@silitdrdpedtrls WHilH Ba26 sttaﬁons’i(a!-‘s@ dotlefitnet ¢fBROO BLas cell-sites),
w rel ess handset, a data transceiver, or a

. pagi n
suefb ¢ thase stpsI0Br FA%h AtsP JerTedalj griennas, fot diegcksormey %@rﬂs within

gan be hand-held, portable as in
Su&éﬁ%%?%g%@eﬁl %E‘l%nc Fudi ng for exarrpl e cars, trucks,
boatBser terminads 12¢ehch/hanes) inchide fappaatus @s a cheisdless d:oniﬁmnication

exanple, FIG 1 jl]ustrates_user term nal., 124a as

deyieg e%!lcpe?seﬁ’r%ﬁé’t gimided 40+ p a5dEkr Velerhense Wikedessi lmdset a data

trah€@verd ngélﬂg oF?ogitlgﬁ\ﬁe irfBA6n 'I‘&%{V(a} e%hﬁ%nd‘r@%ﬁckﬁ%f user
a port a e ve nount ed evice. Wreless

termuinas 124 &bn be haimlfhdéspcmabieeasrmn@hslelm@unteé (mckding for example
somnet referred to as .nmobiJe wr m nal s

caio drickly Rod s, e el oS ht RFiEeth | S agrlss FIG. 1

118HRSGMsBaEmMALI D42 AP Bifix8d WléphBne BP@Ath &aﬁgca;tvbp MSer terminal 124b
nobil e radi os, or sinply "users, nobi

asa hand-held slevicer andsyses deritiesl st24p msmn@ta@&ﬂmmd@awemed device.

WSIXISeE ngl?nm%ﬁgg{]gﬁ '&9\48& op Ee?m?r{aﬂq $54 al;eoglg‘é ]so%fgﬁfnes refieﬁred to as

conmmuni Ca
m@ﬁﬂ@e wlleleemeﬁrﬁnalm uéAESeﬂﬂﬂaltsh nbih WHdEssC osmmhinbhation i vices,
stens. However, the present invention pmay be
suhwbsy eitp: nrr@;?é@ Sty RRbilg piRgnse tAtile BiHemi abimgly "users.”
" u " | [ S
ohERD BB R RS Bl B Gy encin o

pr@féfen:ﬂéc) or ot her waveforns or techniques |isted above

b arh S5 SFERIAIS o chkitk oo cacaons S0 pineb Settnis in

W&E6100 through CDMA communications systems. However, the present invention
may be employed in systems that employ other communications techniques, such as
time division multiple access (TDMA), and frequency division multiple access
(FDMA), or other waveforms or techniques listed above (WCDMA, CDMA2000 ... .).

Generally, beams from a beam source, such as base station 112 or satellites 116,
cover different geographical areas in predefined patterns. Beams at different

frequencies, also referred to as CDMA channels, frequency division multiplexed (FDM)
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cover different geographical areas in predefined
patterns. Beans at different frequencies, also

WO edoafud’ t o as CDVA channel s, frequency di vi SPOTUS2003/034508
nul tiplexed (FDM WO 2004/ 040797 PCT/ US2003/ 034508 8
channel s, or "sub-beans,"” can be directed to overlap
the sane region. It is also readily wunderstood by

those skilkl.ed in th rt that be oyerage. or service ..
chl e of cibriifeisp cat Se Hser by R P BRYBARRECH (B 406 Fonciy
unfi@ktodd Iblyl thb& fxasel iatthé hANBat BEaghdoveRigd @3 is@RE dréas for multiple
overlap conpletely or partially in a given region

satglitesn @F Btean? patereofanumilinle base slatioasm might be desigipd; teeoverlap
f i . i n f t .
colpBEs 2o BIhIE P DR L00T ol 2B BE' ARG caion ysem

desikh usitir tat egps @Y seddiceehading lodfeyeds | agdakwhghdrhspacd-@liversity is being
exanpl e, comuni cation |inks 130a-c provide for the
achig ange of signals between base station 112 and user
ter maal ?ll&s%%‘ﬁ,s S e ] o }gﬁﬁé. Ofis dxhfipfe, LaBEnfhication
provide for the exchange o I gnal s bet ween
linkatl8Dd-ctmevitd Goatist exscbangecoisigails beBveen Goenstationt1@8nand user
bet satel lites 116. and gat.e s 120 are
AT L0k, caTB o TR RS RO oy B e o ey prchange of
sigBRI bétfesh NateHitd? 4 16 HidC aRablefniblse MR O8miniinications between
i -directional conmmunications wth base station 112

satghidgsok 1 6cadegataviays 130 gre fagilitatediby eommmumirations Hnks 146akd
130 i d. |i.n ve )

L35 008 3 3R o AR, 5L AL bkt ion
witlSletse sekioh Na2 and/@dsatdhidtes 1 €6.r As stdhg olnasitations links 130 and 138
comunj cations, in WCS 100, a_ forward |ink conveys, i
caghhimsiuagt 3 SrrvergHak and aokygas dnky o itgRvard Jink £ogveisefnformation

. . a R < e
Sy Kihind 4% 0 e 88 b hagenh wos 100«
forwsfrd dimdk tdooveyis rivformatiat speals 2t bseatdmndliRitb e dses teoménal 124

| i 6 gnd fromth telli 16 t
ovgiet il 0 oA SoaliePpab i Tas livhd o Eon@urort HTS, 400 gonves
infoRth ¥R Pfrbin K Satew P1 Flol &VsakdINRI MS Red b Tiak @ 484ah& FR%S the satellite

signal path between the user term nal and base _
116ttat & awser whininal @8 edver taelibkisldd. f dibwar i@rrestriddsbasgifemvarg links

i.nvpl ve two_or re wreless si,gnal hs bet ween,th
ol bt ¥ingl relish ST Rl Bivesh W JsgtIsAEA 218 base
stagiah eWhild satélligeisedBrward linkpaytigallyl id04I9¢ tvdof MercwiitR¥d signal

of WCS 100, a reverse link conve%_zmi nformati on signals
Paths digfrgeen ibe serdlermingl anda gpigway tthiopeh ablead aneawfedlife ignoring
m@%%;ﬁhgat eway 120. Simlar to forward links in WS

reverse links typically require a single wreless
si gialthpavdtettorf WESr HX), rai ralersd finke donwymimfoaasticons gaals from a

two wire]ess sjgnal paths satellite- ed .
e iRz B uhehvcasst Betiom ) T et eften Fitbr Slar to forward inks
in FPOTUBDCALERD $inRE fy%fdaﬂ? 516':%%’60‘13 Sin %IE R agesk QIoNAT Hath if@rrestrial-

such as low data rate {LDR) and high data rate (HDR

bagadr vcemmunigations and two wireless signal paths for sateflite-based

communications. WCS 100 may feature different communications offerings across
these forward links, such as low data rate (LDR) and high data rate (HDR) services. An
exemplary LDR service provides forward links having data rates from 3 kilobits per
second (kbps) to 9.6 kbps, while an exemplary HDR service supports typical data rates
as high as 604 kbps and higher.
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exenpl ary LDR service provides forward |inks having

data rates from3 kilobits per second (kbps) to 9.6
whpsg/o40mh71 | e an exenpl ary HDR servi ce support sPCypszab/034508

data rates as high as 604 ps and hi gher. WO

2004/ 040797 PCT/ US2003/ 034508 9 [0050] As descri bed

above, WCS 100 perfornms w reI ess cormuni cations

accqrd j
T T AT M—
CDMAkﬁecH.lﬁQuesl%hu@@@nﬂé@raﬁ@ﬁﬁeyl aercg@ ahesfdrtvaid a{cEreverse links of

sprea and channel i zed accqrding CDVA
lmkfi dﬁ@nﬂ%&u élhd 4&6#@&7/% signals AHa; ﬁlieo?flcoe%cwread and channelized

f
<AUTPETON AR, 0 s, Loty o o
enmdpiosied Joathese frtvardramittvelse dihkonThewdiods 20 transmltted in frames

mlliseconds 0 Base ation 112, satellites 116,
hayjpg a@’é? neﬂz‘g‘ ?ﬂi{? %Hf?‘ t% 6%151; of the signals
t hatgkhediibs Q'i@ r@aﬁell‘?ﬁé@ﬁl@ rh%dfgifé‘&@{yg 100 Sy Ijusm B&er of the

This power (referred herein as forward
signalarigati thesptmum)lt ey tb@ fqmnardshlnlesmfoWd]SnbOQ oThis gower (referred to

term nd accordi.n me varvin
nefel o Py bl R R oy Be R po i CRbletnl 124
andHEJorAAYRS tifkd] ThisHid Sar@ing f@a&ﬁlfe% bk érﬁ 16562k Frame-by-frame

forward link bit error rates |nseC|f|c

basigq Suek Pewes adjusimeats are ﬁaélffpeaeéht%malalﬁ?an & ligk bit error rates
5

(Bfig? rWlt%lfi Séé)%@iflc pl%&ﬁ?:er{u% Qso %h%c;éls gﬁ?rﬁeg%ﬁpteﬂ gjné tcg)ﬁsf%@)fransrmssmn

po%ﬁr the reverse links of WS 100, under t he control

at eways 12 or base stations 112. ~ This power )
(re&é*’? sy, ‘bmw&%@*@rwqm%ﬁgq PIgRR T a?,sfaﬁxetrfansnnt over

théTPé('eR@ T8RS 'o? QV@§ 986 Aidd8r HeQonBe! of SiEWAR 121)26} R stat10ns 112.

according to time. This time varyiRg feature nmay be
Tmm\mre(defemd  liareimas bqveﬁsednéc tasiet puerhmayervaried according

o i e 124708 Peee If b EpLens bt B omployed

nraefiiﬁiﬁ&ng thd BAR CSuchdydber %@j%ﬁ[éﬁ@s :lrE PBF OIS QAN reverse
0053 anpl es_of techni ques for exercising power

li ohﬁr@roru retel dRERY nvrilinc speciie r@:y\snemtSarredece uséerferenge, and
e 83,219, entitled "Fast Forward Link

Coﬁgg\ﬁ‘ée?ttradvon%\?&p%}e%A Code Division Multiple Access

Sy s tExamplesSef3R0hifidtes ﬁﬂtdxéicmﬂng NBWblodorAftd in Syl eomi@mication

The Dynam ¢ Mdification O rol Parameters In A

sysfﬁlaﬁéfﬁ tquad ipdheY- PatsghfNos) > %%@&nenﬂﬂ% &t dwgwarsolink Power
P RGP, AP OEEY 0ty PO Sl o o
SySymtIécm The Rypmavhic Maedifidianion Qfotaited Hmeamemrsbfy A Efmsmittee Power

Control '\./Sgistene” \z%crl eg,(?SSGS,IOB? rerHtiagcli "Method and Apparatus For Controlling

Transmission Power In A CDMA Cellular Mobile Telephone System," which are

incorporated herein by reference.

II. Mobile Wireless Terminal

FIG. 2 is a block diagram of an example MWT 206 constructed and operated in
accordance with the principles of the present invention. MWT 206 communicates
wirelessly with a base station or gateway (referred to as a remote station), not shown in

FIG. 2. Also, MWT 206 may communicate with a user terminal. MWT 206 receives
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[0054] FIG 2 is a block diagramof an exanple MAT 206

constructed and operated in accordance with the
w@erinosEbes of the present invention. MAT 206 PCT/US2003/034508

conmuni cates wrelessly Wt a base station or

gateway (referred to as a renote station), not shown

in FIG 2. Also, MAT 206 may communicate with a user

da%cff 2%{5%%&% 8@.1&%85%% e?uc%ﬁ}z? git/ 81%%?1‘?{ d%ta terminals, and the

lile0bied @TbBinhScatidh Gk 23 0 gsudiabfam ethemeklinld dbvextaatpde. nalss, MWT
and t he l'i ke, over a comunication |ink 210, such _as
204rserdsiiskaterths erignak data souagesisimks AverEompmicaiing | g@ﬁr?é 8.

T T

5191atseﬁﬁm tRO Berficte statians MW 20p sichries @ dontralie: (tled es,\wna@r more

cogg a S?{g{ 8({?{;{1{2{(5 ‘cqr ggnq%ﬁgl%tat%%ﬁg]é ZW égrg{qlg lg;fgesﬁh%nges data
witi lépfn%ﬁilo}}gst g@’qﬂﬁtcgﬂ Ofhd! in‘ﬂé&fa%é@ witPRat #:akd 817. 21éfontrolle:r 214

exchanges a nenory/storage unit 215, and
providey ﬂat@es-bmttamsmxttqdnm @ﬂ?rec@cym rdgtd EronR1a phpnabw de gvireless

mBq?emsa?an?f l@}nr %Jner’cr’g tg]télgaﬂltwg ecﬁgrg?rfgl 1en|§V S5 1Pna1 " 21 1ifks 218a-
218h Bedtdeh YoRtol kP 21 £ SROADIAES QlG.@ﬁtﬁ“cbhﬂébﬂbndaI Smby bk serial data
218a- 218n between controller 214 and nodens 216. Data
copaentiens.i Bhenpmberhhpf rodsas ithat nap ke used AR O opp 8f serpral values,
0
a5 SRR bl B B e A3 LRI A8 M s0 ot In
anl exanpke 1mp¢émemmmnbll=e16t y, cost, and so forth. In an
exanpl e i npl enent at i N = 16, [005] Wrel
2162% wlsi B prodems élﬁe?gé@“gﬁféﬁ"édl‘“ﬁ%éilgna ST 2R i Sl Teceive
%Eéll‘é 92228': B30 ot 3&3@8’ con%ﬁ%fﬁpﬁft@ﬂ’ﬁs@erﬁﬂWQO over 2 plurality

|ner/sp|tter ass 0, over a plurality
ofb ibi-direg@inab NAF Rﬁnmotnmdtabbnsbcmmsth@etme@ms hemd the power

d t nbi Litt ly.. |
e RO h3EnBE! T CPEBLRT T3 b peEr SRR Bk bover
coRHRr IR IuddACh UARGHIP 286 S6Binks fotHes iy mpslgtn@m&dwad from all

the RF signals received fromall of nodens 216, and

ofpn@dnncse%léaambmm@a a(copined thap i AEErAEXY) IRE tapspi signal 226 to
1%% %\ggr %Argllghtﬁartzl[z%nsﬂ'aﬁs %&elaﬁgéléﬂ%rﬁbgﬁéﬁvges %n amplified,

fier provi
ag@@ﬁ&gRFetrEiEsnﬁlt afgal 12381 nal digdéker 02% dbipplexeer 2323 Provides the

Dupl exer 232 provides the anplifig regate RF
mﬁlgk@nﬁggrgg% @@S%%ﬁﬁét%@mw n%g’é"e’%&%r duplexgng may

SUC e\*%@ @gﬁie%){segth@/ tﬁﬁﬁa(ﬂﬁ)l&(sp 8521 E\ﬁﬂ AURlifX @Epa£A€ transmit and

Ing separate transmt and recelve Bnt ennas.
re@éls@antanrpsweﬁrlsormrpdvmr 2@dtor odpdomgleddoan atpyywf power amplifier
ors a

B ori P Posisg evg e P PR B SR 2. Power monitor
Zﬂioﬁk‘oﬁfﬂl%s a%%ﬁlap QQH 'nﬁiﬁ(@at g&h& patver RRel BElhmplifiety afggﬁgatle transmit

power | evel aggregate transmt Si
siggd 230 @ommr@ﬂlble r21‘2 14 Inlam alieradttver asangement ph RP6, power

mon1to|\r/k%421geasu%s b ! power level of aggregate signal 226 at the input to transmit
amplifier 228. In this alternative arrangement, the aggregate transmit power limit of
MWT 206 is specified at the input to transmit amplifier 228 instead of at its output, and
the methods of the present invention, described below, take this into account.

In a receive (that is, forward link) direction, antenna 208 provides a received

signal to duplexer 232. Duplexer 232 routes the received signal to a receive amplifier



nonitor 234 neasures the power |evel of aggregate
signal 226 at the input to transmt anplifier 228. In
wao biog/oal7dEr nati ve arrangenent, the aggregate tPENERI003/034508
power limt of MM 206 is gpecified at the input to
transmt anplifier 228 instead of at its output, and
the nmet hods of the present invention, described bel ow,
a . A \
245 Kb Rl 2AE BieDices o ek 8 RARHHEL 0 BEmbfy 220. A
poves splied insludibin tssetibpt 23@diads3. thBumhsiRd r%Séivd?cb siigesl into a
the received signal to a receive anplifier WO
lagbi) o ASPAPIereadI Vs 616 3 ORPVidRs epolp SemaEReSigal to a respective

=Yparlh 11 gProvides an anplified received signal to
© asfms?eﬂrfc‘gﬂf‘g ef%é)bq power splitter included in assenbly
[0058] 220 MW/T @66 comemanqrtesf wil the canoete dtatiognater ianploraity of wireless

NG TN TV 7 -

stARAE BacR 18- thé Q@ﬁﬂurﬁ@%oﬁqg)ﬁ oRPYE 'a§@cﬁ§ed"&v§th 4 C{l)ﬂmctlve one of

renote station over a p ur al |ty of wirel ess
m@dnnmﬂﬁc aWirsless CorkmunBotion 5oks 2¥asdiOnshae dportereensumkitly with

nd t station o)
onfy elsolry! BESbEsIaRe SRR L ik 220 SRR RIS ratfic
cheREdFor ZhfryingV datd BveeR MIWT 268 hixD tel Rt Et@ﬁon? ﬁDBotﬁamrward
operate concurrently with one another. Each of

anglireegreedlinkedirpstionse a’Ehedﬂulrailnk@f wiggess gopBRimcaionshangls 250 form
f.L haonsy 206
pahr(g E]r?g“’?{eénot e szts%ezt\?%%n I'n ﬁ I?(g{h% IQ%B lr}{g\\ﬂ/-er se
[0059] | i nKindihe emtienn embdiémpedty IMW"]I )206flswcdnstrassd to operate under an
communi cat [ on channel orm

50
oS RS 5 e Db KR 205 Ot S kit b 28 In other
w03t Poé DereRhigsPR AT RN ARMit pdME AQBsraP230 to a level that is

constralned to operate under an aggregate transmt
prpfawé:ily Ibetoivt tiieARgpregatet trensmit poweoflimitaddhiof megdms 246, when
R S 7 e SR o PRt o ordy, e
prédedf afvemion ineRIdeyvidchBiqREOICEs ] iicaftanntit POWEHs dfi ibdems 216,
Al'l of nodens 216, when transmtting, contribute to
andhiherely raagsn et AggTegAte trResEit RefWesi gfnmoderg 216, as manifested in
I e r
S R0, o DO PR MR SO BB MBS o
[0060] 216 Oveandivirze tradiynic ausgpdifieh @28 gguegahe pomandevel op‘cmgral 230 to

dens 216, as mani f est ed in transmt signal
e’&csedo © GRYEEALE FansIply PeYST Bmity Jhsraf 9rep%\wreqepmrwent @cfét?f)hshes

1n%uaﬁﬁén‘éhﬁ‘t§bﬂé?%s (aﬁﬁ%ﬂefré@fo fs%gangﬂﬂﬁﬁﬁlt;% h6r BRWRE modems

l'evel exceed t he aggr egate transmt
21poviere individual Themait ppwer Himéts preesséaied tmtherﬁggmgate transrmt power

iR BB By 28 % T ot Y 205 TeB AGleckvB FshiERe ansmit
andpiffier 208 DginY iogbiakioh R VMEWITE 2080 RS prebedht ivedfidn H&E&E @der-limit
to the aggregatée transmt power |imt in such

way
ongs of mogemy dhe. Imthsnensele detestingbielover-livay modem(S) conroller 214
ad?us?s thg ﬂlc\i/l{/lrc]igalt trrgn%rsn% lt)ower limits in at least some of modems 216 based on

the aggregate transmit power limit and respective transmit power estimates from
modems 216, to cause each individual modem transmit power limit to track a
corresponding individual modem transmit power. An objective is to maximize

bandwidth (that is, transmit data rate) for a given aggregate transmit power limit by
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anplifier 228. During operation of MM 206, the
present invention detects over-limt ones of nodens
WQ1@4/040719T esponse to detecting the over-limt POOERL083/034508
controller 214 adjusts the jondividual transmt power
limts in at |east sone of nodens 216 based on the
aggregate transmt power |imt and respective transmt
I
S8 BE LGS WO SURTRORIF ke, SRUSE: SaED o e prsen
invonticesgre dekicribed dowi dual nodem transmi t pomer An

bj b h
dat a i VYT 208 /Bl g 4P oo PRRHE 1 (DhandgRpg tht the
NMT\e@n%Qgﬁﬁt@&QJ UnF HS2A0PLOFRRSe pldrclh U3t kR, MWT

i ndi vidual nodemtransmt power limts. Furt
2Qfspey residsfin aixed bascetiation engatewayn MWEL' 2@Gmay lalasd reradlepin. a fixed
%gggr{r%n'la‘llé ough MAT 206 is referred to as being
fi %s to be understood that the MAT is not
limted to a nobile platformor portable platformns.
For exanple, MM 206 may reside in a fixed base
Id¢ Medem or gateway. MAT 206 rray also reside in a fixed
user ¢
b1 ook i m e d e, bt o BRI INAEn S0 vepdedkfiafive of each of
moﬂelﬁaatﬁ OModémdSGﬁE)paﬂaﬁas m/lactemlzfﬁ@é) V@WEEBNBAS prificiples. Modem 300

ord nce wth princi Mode i.ncl udes a
» A mt%té@eé@m a eoniiglle §¢4 éﬁn%mryggn%wsﬂ?néwal Rfocessor
I, S, 0 n
I'rm' ‘*“ﬁr RSSO0 Aol a8 1 ST moft, dfFRAH Enal PhocBldGd @SSEY e ASICS, an
intertrediatedfraquenéy EGBENTYsYsENRB lguamcystt epti@hd powadmenitor 312, all

%ﬁiﬁdﬁﬂo""%% e G, ot 34 o, SRR, Sty 1S aodems o not

roOm @hd reeBIVR pkS@sdok ebgiTed 1r133‘tﬂ- s a8 GEh MRrPHAGA6SD nodem
coupl ed in pairs as in a nore traditional nodem

stgicturet b mayunseray Uy oh teansmitess and areseiverseprs mosdylators and
de!rﬁ‘(?cﬁhe\‘[gsr Whit eagg gﬁs{lﬂg&%e% n%ode%ﬁr&? %’ h%’icﬁé g\é}l c%tf'ruﬁ‘ﬁnlcatlons and

er connec di'e use

OIOBHTH O GBI NG, otldidhiseafife SHardiDdrRorgy Wofl s or ot herw se
ti me_shared anong users. 0063 In the transm
di r el thentransgit Figpqtgn, ggatr(p llex 304cEecCEivVes data—to~be transmitted from

cStoRet 219 %V&r @zﬁé F\?ﬁﬁ&:ﬂoﬁ A8 (GRGE OhliRhted ]aﬂg Db rofdl"ﬁE dnodems

connecti on ere | Indicates any one .
ZIﬁadZeltﬁn) mahlﬁmﬁn)lntedacb t'.%)f‘lougIDntlmllerr B@éepﬂ:@ﬁles the data-to-be-

Cont | er 34prowdes tato transmtted to
RS gt a0 A O, BAEESP S5 ek nodem
proRelest 308 &ﬁ@&e%%nd%ﬁ&hﬁﬁt@@dﬁsdam e sAHi®Sd, tah@ packages the data
data to-be-transmtted, and packages the data into

inga datafframasShathage tebe ttﬁ@smteﬂr abrensmif geocesyos 34 giprovides a signal

3 L RERRRE s oo TR s huono 1t ARG Seauency vo-

C(frﬂzeﬂsl @hA¢ Yaniplifies signal 314, and provides a resulting frequency up-converted,

amplified signal 222it to power combiner/splitter assembly 220. Optional power meter
312 monitors a power level of signal 222ir (that is, the actual transmit power at which
modem 300 transmits the above-mentioned data frames). Alternatively, modem 300 can
determine the modem transmit power based on gain/attenuator settings of IF/RF
subsystem 310 and the data rate at which modem 300 transmits the data frames.

In the receive direction, IF/RF subsystem 310 receives a received signal 222ig

from power combiner/splitter assembly 220, frequency down-converts signal 222ig and
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converts and anplifies signal 314, and provides a

resulting frequency up-converted, anplified signa
WQ2®i/0414707 power conbi ner/splitter assenbly 220PCT/US2003/034508

Optional power neter 312 itors a power |evel of

signal 222i T (that is, the actual transmt power at

whi ch nmodem 300 transmts the above-nentioned data

fr Ate |
P RanTe ALl PRONEY o aTede el RS AR by aee
frafes) o/ RitcceBRAS (pedbeskbe 328 d)ftrﬂ@ieﬂﬁbﬁ)cé@b? 388, WeiMe processor

nodem 300 transmits the data frames. 0064] In the
318 exbpcte dgier fzemithy datp fyapres sk thep @ﬁn@q 11304 airgugesthe extracted

dafa%6 %h%t?&le% %8@ q*smézlgieﬁacg OV ¢ Jﬁ%l/SF plit ter

asse uenc ovvn conver s st gnal” 222i R and

WO me&mem&m&maa& RSAD8datd FramiedVvindihs rhieer described
resultin frequenc down- converted signal 316,
abpyre gy f Ln’gwr @e@%e G4y is ans illypigasion; of oyt pxagmls datapfigme 400 that

ma§{ eaniit tgﬁ"?r ﬁt:elvgﬂjﬁfhlw Qﬁeeéisﬂﬁdégﬁﬂd?eﬁgﬂa\@ame 400 1ncgldes a

ocessor 8 extr s ‘data fromthe data franes,
conﬂn@imrcumtheadi field B4angdraopaytiesl fidid 464t Fretdseld?2 atdt494tioclude data
cont

bitE QL L% FERSTER St opag PBanEn DSt Rt (408 Control

f1e[d§4@2 ViR 16kRE &ohtr@NBRl HedddrNafdrRRANEA us&QP Y mBRLbing R %&nﬁﬁﬁ’caﬁon
further below. FIG 4 is an illustration of an exanple

linjagstatlisherk bag@en Harespetive benet phmedemsedltoang dhe ireragtepstation.

e Iu
P P35 S+ DRURRE R 0 Rl 205 AP PALUERR P g
befwezhdsont@lenndd 404 thoctuoe slatieh dotihs audaftd caIlO(that is, over the
transfer ejither control information (402) or payload

coppRURiqation) linkossiahlished tpiyegn 4ty mﬁé%oeéléi CESte gfgon). For
) er, cat
ex.tﬁﬁﬁ% data’ E fs‘llﬁg d’tﬁg% t%gg%ﬂ%} ?glfs]gg%e? Yata %ﬂm%ﬁ B Jg&ﬂkaged into

esta ive one
paﬂbﬁd&aﬁhﬂhe renote station. Payl oad fleld 404

ncl data 406 for
nt 405 T80 90 ¢ amtondb Gk 2 SRUPHR eIy B srample The

paffl%g@td%itag 'il'?‘tp'a?l%a&1 Weld'doA id %ﬂvﬁs@hl at( &b | 'asplufa“h@ﬁ off rtﬁata rates,
communi cation |ink established between the nodem and

ingltding ermdmsiaer fol)jrateRéor exephep P00 Bis-perrsecend/ épshr v hnlf-rate

controll 4. over _ dat ink 21 ckaged. i
(SRl ABaFHo9oR SrutaeR (Pl B BRSO 4 cigith Sate cror
ex@pRy} 1200 Bps)s Wabh 85théGndddnd SELCARESLs {OfrarRiAte at the€ull-rate

payl oad data in payload field 404 is conveyed at aone

(th@¥ isg athp grazimem dsta 1giey-a Hoxteyer, anjoyer-ligitigodemraate-higHise whereby
th%g)l Pelgag%@m%% QE trgﬁ%%{l’f’hﬁ rﬁgggﬁ@%@m&u&%%ﬁg a(lB%) date, Bs will

or exa uarter-ra
be(dimusmdamjb\e RH;GOedchsr)f the rmedenssi zjtﬁ hray atamsinitod data frame (for
ex 1200 Each .of the 16 attenpts to
exER Bl Hite: TR AGLD koo GRYISHLHRE. (T TEmoddd 45 Aegeroniaty data
@@t a rate). However, an over-limt nodemrate-limts,
whereby the modem reduces its transmt data rate from
t he Inene modenaarangsment, @aeh of tteedatabitsdDé within a frame carries a

constant amount of energy, regardless of the transmit data rate. That is, within a frame,
the energy-per-bit, E,, is constant for all of the different data r‘ates. In this modem
arrangement, each data frame corresponds to an instantaneous modem transmit power
that is proportional to the data rate at which the data frame is transmitted. Therefore,
the lower the data rate, the lower the modem transmit power. When transferring data at

lower rates the energy of each bit is generally spread out over time. That is, for half-rate
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be di scussed bel ow. Al so, each of the nodens 216 may

transmt a data franme (for exanple, data frane 400)
worahowut79payl oad data. This is referred to as BCT/US2003/034508

zero-rate data frane. [006 In one nodem

arrangenent, each of the data bits 406 wthin a frane

carries a constant anmount of energy, regardless of

t ' . [ i +hi ,
8GRI, 5 Soich AL e ] ok e
ler@t betigie! asthb@ férd, eBy sbieatlific Sherodadmit @ndrangersent dagathme in

ata frame corresponds to an i nstantaneous npdem

this maaems, opRieasy spikat aiescaypeshaprng pattiops of ke framg whick would
' -data franme is transmtted. Therefore,
ex%g\e@oé\}/{ebrv&tqle ata rate, the lower the nodemtransnit
powdn .addhion, twhenstrarsfarnng dataaataiowdr aaes thatedsrgyhef each bit is

SRS el S5 R T BB R P eV o v
twiEthRa0A36 Ok e Ogﬁaéet%ﬁ -Ja%? R tirEhE Yerlgth §Pﬁ§1@,d?rﬁy§o forth, By

over twce the | of 'time, quarter -rate, four
spreading thehransingh gudrgyp crose datafthnsoinf thist thanmBy, ropereeg)i spgkes are

the transmit en across a data fr N S

cafigf dbfRE oS PRt LR St A alifrabPifons of
t he HatRBEthelthédenolethroAdesaesud Rpors toddatollédD 1. over respective
[0068] In addition, when transferring data at | ower

datagoageativas @hdr §IGo3 issaciluprationsof ageaxamply spatyprepqet ¥\9: Status
p T ™ . :
re 500k pes ok alaBoue 119 305 b idorELRE lefa 504, and
an-dpdiofal dvelinhit r@So tréferrk@ngtab aofatd-linktingdriddisatof Gieldh50@y Each
spreadi ng the transnjt ener across a data fr, in
qu%nsf%ﬁﬁ dhe dag @F?eg}gglleslﬁtkf%saﬂée data Semsyin fl%@eSOZ, and the
[ ) 0
e OV B 1 AT UG O B RAE SOE, PRI YRR modern
can eportally reparowhetbéd iets iR d4ateieniting spratition/ia fiedh Q6.
connectians 218. FIG S anillustéatio&w of an .
exartpl 8L Yeraliys, 1odep . ArEmgement (g JPRdceh $ap HreYyifE s status

si%a_am) dRmeatdat tae dver-fitRlbte I0diting  FRMAATON, I RBSHhdsnROWwer, and
ield 504, "and an optional over-limt (also referred
trapgmij glata ratgrof the mpdémg) i ndi cator field 506. Each
nmodem reports the data rate of the last transmtted
data frame in field 502, and the transmt power of
IVt MEexandysie nhétho@ni tted data frame in field 504. In
addi tion, each nodem can optionally report whether it
i s iRCal ing dlomchigt of gn e¥3BRlE ineHthodoF prapess HB@ regregsntgfive of an
opb2iiBA BF Hl%gelﬂ'sto@r A8 Y€ o@%@xrﬁﬁ%&ﬁ%%n tl\/ﬁetﬁ&%(m)ggﬁ%es a data
can provide status si'gnals 1ndicating the
cald\hes beéanmastablistieel Between axgrodem dfdrieaamplehmotierar?d fra)tand the remote

st o bR il g fofla PSR gt s tiok s
beSX MIRhEESNRePthe RERRESMICRD rdreRE 8B8Ht.at | ve of an

At a first step 602, a transmit power limit Py, is established in the modem (for

example, in modem 216a).

At a next step 604, the modem receives a power control command from the
remote station over the forward link indicating a requested transmit power Pg at which
the modem is to transmit data frames in the reverse link direction. This command may

be in the form of an incremental power increase or decrease command.
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operation of nodem 300, and thus, of each of nodens

216. Method 600 assunes a data call has been
wesaoaohi’shed bet ween a m)dem (for exanpl e, nodeROT/B3Ba}/034508

and the renpte station. is, a comrunication |ink

including a forward |ink an a reverse link has been

est abl i shed betvveen t he nodem and the renote station.

99781, s 5 o8, R AR AR ) e P s

beerl agived %ﬁgkoﬂfolﬁr next that iepwhSHer dtheotrthele s aeg phylesl data to
power control command fromthe renote station over

trapgfait i@ fhgaiemots MR difcrati PrEcersing PUEEEETLor # BAHEP §Snept step
t r ] ts [

608 BBt fopsiifs EPRE Tt bPREARE RS (2 MAATRpayRad date

Thie Izeroﬁmterﬂabé fraine inmirlﬁcdﬁdé abntmrmerhém:mﬁﬁmuon uskelcto ee@tain the
conmand. 04 4 97 PCT/ éﬁgOS/ 0345 15 [ 0074

Comfn“éﬂ%elil Gexaf”rli’ Aadpter %@%H’\‘Rhcé’ffﬁ nds to a
n received fromcontroller

mg%?ﬂ?%hgﬁqgg@m?ﬁigmgr@ﬁhot there is any payl oad data
to Qu thesather hapdt Hehere nppayletdadiato o trhmsnnibtthelpmd@ﬁsiro@ssing

BB o PR el a7 5P e A Beines

whikHel @ tnoP &Yk 9 odétidmit, thaeisz @hetheattR ©alién fig QH@er[IﬁMt In one
i ncl ude control/overhead informati on used to maintain

‘ arnangem%rﬁ@mn@ang wiethien Rll rrithe madem i widepligpiipeludasetermining

wt%ze?ﬂe? tﬁe%e&ue%?etd T2 I%tlrffpe ef‘sqg%gga}g?n %?ngﬁlﬁg p(%ﬁ@e %1m|}]t Pﬁ_ o] In this

azﬂaﬁgdrmllt &he moﬂaml i® adnﬂdﬁréd derilinain sibiet thet togurestadtthmsmit power Pr
proceSS| ng (control) proceeds fromstep, 606 .t0 a ,n
Hgﬁerornot

is giealgt Bep OF agual {@ Br-elrban alicenatiya arressmE h dekEMinipR Y
thé’fngﬁ% it tndd- H‘H{t 11&;\I§Jeslde%mﬁé‘%et'h§r aﬁ"@&ﬁhgfangllﬂﬁ power Py of

emis un I'n one arrangenent etermning
the/vhmﬂhans tarss thoen thb eranmie rpoivsr Limdtelr- [ this airaegenmbes, the modem is

rthe reguest e an t power
congoqred eVerii rhen A G Jatich S0 b pLRe gbgHigay tie power
méHifoR 398 TR NMeterfllfin FRARMek $ts GRMSASSRfbr P or ExBntplVRBE transmit

the requested transmt power PR is greater than or
poeguef sigunl RR2ir] is leon taent the ﬁamsrmép@vfrrdﬁgé Rent ,

S ST %y 5 R 2, DL RSB B i

pa%a@fdatatdaﬁl Memmfanhm ahamixiguin &ns Wtk (ﬂﬁvbfxlamblemﬁe full-
In this arrangenment, the nodemis cansidered

ratsl pd i r{TENSHRIE RO leyelgrrdhptes 1 ReqoTdAnce §tidh theirequppigd transmit
m HA e

roRE PR R Bl ol SERSCAS B Mot vanei

potweaBRgm t  power of signal 222T, i s | ess than the

tra po i m 007 t he npdem

not 808t PF Phpe 5 S8l b@rbHiPa e Lothe eeHea By limit, and thus
rate QHu%kdfrBﬁl a Qlﬁi‘élﬁ %Qtectﬁhaexaﬂlﬁlec% fu‘HLrate‘? ft&’ (a%‘évbpﬂfansﬁht data rate

maxi mum data rate (for exanpl e,
(for example, to the half-rate, quarter-rate, elghth-rate or even the zero-rate), thereby
reducing the transmit power Pr of the modem relative to when the modem was
transmitting at the full-rate. Therefore, rate-limiting in response to either of the over-
limit conditions described above is a form of modem self power-limiting, whereby the
modem maintains its transmit power Pr below the transmit power limit Pr. Also, the

over-limit/rate-limiting condition, as reported in status report 500, indicates to controller

214 that the requested power Pg, or the actual transmit power Pr in the alternative
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rate) and at a transmt power level PT that is in

accordance with the requested transmt power PR In
W@ren40m0T ds, the nodemtransmt power PT tracRGT/URM03/034508

requested transmt power PR [0077] \Wen PT or PR s

equal to or greater than PL, the nodemis over-limt,

and thus rate-limts froma current rate (for

rat r a

arr?ﬁgémé Wp?@atgntj ﬂaPh %i\]laﬁ % {1& ?ﬁgg%r%l{rt tﬁ?&%?"algnnq aﬂL fidiBuld be
apBiegiated-thatwhilrthe vexdeinheay Be opdratire) at thdresrehyte in eldwaﬂsmt (that

the transmt power PT of .the nodemr.el %Iol ve to whe

is. grRCrSOHRAESIION: PGTUAT HLiSHREF [ Falenanifing (1F gxample, in step 610) or
I, t

e L e L L

thermadelm gkdtfis, [forweard link) dhrewgpnv\her eby the nodem

mai ntains its tra ow the transm.t
powdtidion i p be R aadhRS Ter e radei forsatabfer A gpsponse o
th&€ ONG1inhiPfond@for’, G thél%@tﬂ/@aﬁér@aﬁhéntr cﬁﬂﬁé noalM dded %ﬁ%ﬁeel%mt in
to controller 214 that the requested power PR, or the
thla anapaér. tingeahihe pwdem Poitnthe egeralimi rcnadlitwe tQ/@ntroller 214, and

004/.040797 PCT/.US20 /034508 16 a
Y Q4T 1Y i SPEREAl Ot GOPRE FRGTERIE PTGy ¢ Apreferrd
arfah géifen n€estisoth approaciest erhat lib’;\tthé/\ﬁioﬂ@mtsbff ra&dlﬁmtﬂﬁyrd@ponse to
operating at the zero-rate in the transmt (that is,
the evesrliait cppaifions andcthe grodepe sspgEe the OwsTtiigit cprdition to controller
’ Otk f s
2 AP LR ORATRb ey bl 350 Bl ni oo
r eceﬂkﬁ&e Hotih Istepab@8 dad astdpr &b sthe nnodehe gewaetey @ {tatnatreport (for

forward i directiqn. 0078 Al though it c €
oxgaplentaiys sxrors ) e Sebcpan insf wayides featraia cqroler 3% over
a 1e§RPASEheld? dafalkQ¥ER- | I Mt condition, an alternative

arrangenent of the nodem does not rate-limt in this
manner. | nstead, the nodemreports the over-limt

cndl ontroII 1 and then waits for the
?(L)lJrf"é r‘?ﬁ&ggnfgf’ﬁ) éf'ﬂ?‘ﬂ?ng adj ust nents. A
pr efreGr Bdis arﬂawel@a}eruf H e&xaRPld) rﬁ&ﬁb@q&ﬁﬁﬁm Erhaf MST 206,
the nodem self rate-limts in response to
acerydance with theopighent smbagimenthe Methedn708 pa@ltlée& ﬁe initializing step
v t I 4
703 S 102 R B, s R, 786 ol 765 "t 38 03, conteoler 214
esaﬂhsh@t AR itdsvidwal ttidsiidemer [iG07/0)] inAfatk of hm‘dhm‘smﬁ @B8 transmit

and step 610, the nodem generates a status report (for
PO&S@&H@F@M@%&@@%@WH@%@ ‘a step 612, and

Pr ovAid&s, 1daec&ﬁﬁﬁre} 242 e&%ﬁlﬁéh@é Leata%;ﬂ OLEchf modems 216. In

respective one of dafa [inks V. Fixed Transmt
otfrgweordsj mi cortimboiditen tisk| Gﬁ)ﬂ@c}mgll@th Toiward érdoweteaset links, is

| h f 6
csbpuerBATRLS RSO0 B, 216 e SRS, e 1
colrthiihibd 1 ks opbraie? GncifheRly 702l B54 URdrur el exemplary

steps 704, 706, and 708. At step 704, controller 214
arrangement of the present invention, the communication links are CDMA based

communication links.

In the embodiments, a modem may be designated as an active modem or as an
inactive modem. Controller 214 can schedule active modems, but not inactive modems,
to transmit payload data. Controller 214 maintains a list identifying currently active
modems. At a step 708, controller 214 initially designates all of the modems as being

active, by adding each of the modems to the active list, for example.
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establ i shes an individual transmt power limt PL in
each of nodens 216. The transmt power limts are

wo pooag409er tine in nethod 700. [0081] At st epP@DE$2003/034508
control l er 214 establishes gydata call over each of
nmodens 216. In other words, a communication |ink,
including both forward and reverse Iinks IS

est
rent %ﬁgf%ql\ﬁﬁﬁ&uﬁﬁmf%féf IZg%(ﬂ S o & ga[tthgteneeds to be
trammﬁteﬂrte el rgmotet Statimme C@rﬂﬂﬂl&eﬁm kdheélﬂeempﬁ alieyactive modems to

arrangenent_ of the prese [ nventl on

e CAE 1081 | Wik 058 PRt eh o L @hnczfrfme%ﬁ%%w are active
(frgeSI 70808BbwkRert BEs ﬂ%‘g ELISFS'S tlﬂo%p&?% Y. Bfine of modems

ated as an active active
216udagynbelﬁmtivemslmﬂl ‘tié]d@scrdmdsbekwdul e active nodens, but
not i nac nodens, to transmt payl oad a. .
Cont IR SiRnarsA ek of AER b 4B TP R Tohpache fp active
mé&densY 8nd SRPREFeach Hatd q%Eﬁ‘é)wﬁQ %ata‘%@&‘ixfe‘a' ft&h t}?eléktemal data sources
|n|t|aIIy desi gnat es al | he nodens as bei ng
ovar link e210byC<mlmllng Zéé@monﬂea dazéa fesae wech data gyene € e respective

04{ 04 S2003
wolfh piggy) CRIBGR 1 Sy A A D e B S P rpective
dabRguéies eiry e@nelally idiatveheedsly doied, k6 ahamedchesctive ﬂhb@em is
renote station, controller 214 schedul es each of th
copeuITspely pERIadRs Wish dete-sorbritianyaifieda dhfisacantraller 314 prayjdes data to

ea??x?fg%&@tr ée}%g %?%ﬁﬁﬁéﬂvr\gvaé@}dpltsﬁg tERERBAdRa B cfatz?ﬁg.rhlgsgat th]e full-

ubsequent passes

-ratetang inl@coslame with v esspectRE Gequostedetransatt pavesr Bs asvldlei;cnbed

be descri bed befjo%é 0084] Controller 214 maintains a
¢ transmtted for each of the active

N deqBgte &ﬁ'ﬂl@ SSHRNIES1 £AGH dé@é’kf@:dﬂl@? HRcKd Hlogé}h§by diverting data-
received fromthe external data sources over [1nk

to+ maransmmedoaxv@r fom) thy ondctivs riedeansf padntesiaid tb&t a:tha enedems.

ective,. active noden). ntrolle 1 )
e ttnBeSaay 5o G S g gt PR DRt 8 Bingh o 710, since all of
thé BEesE héanitiddy actileQRS stap 0B eieatibied dRlvat i vel y
evenly | oaded, so that each active nodemis

conchira eaxt igp gl 3ygontalles 214 mamizars dreyrodem giafsrepaits from all of

C r 4 provi des data to each nodem
thﬂntag{we er%cﬁlr’}élgmg‘%ﬁattenpts to transmt the data in

dat aAf 4 aesestept 7 I eohiwdller 21dtdetetimthes rwlaamlm ragig ot ehavdoldems 216
t he re@gectlée req ﬁested tr nsmtngo PR, as
arg) Q¥err B AndBioY 215 HoR e bataddm (et stagts 1ppRts) I Apntroller
21%':(%931'1%}1%8 tlﬁi@ Bid & hbfe d(M lsahtsleas‘fl BnSUIEE B erh§ A dv¥Llimit, then
nodens by diverting - to-be-transmtted away from
conhrellémidt deaetivatascordy dhrase toyoralinlittthedeams, iav e stapdElés . For example, |

ot G B0 13 RGP P L e i

I ni tIf abhd/ofakd invEedl bR detdrRihedds be dFerMBMiti 20 e 7D AMEmethod or
processing proceeds to a step 718. Processing also proceeds to step 718 after any over-
limit modems are deactivated in step 716. At step 718, controller 214 determines
whether or not any of the modems previously deactivated at step 716 need to be
activated (that is, reactivated). Several techniques for determining whether modems
should be activated are discussed below. If the answer at step 718 is yes (modems need

to be reactivated), then processing proceeds to a step 720, and controller 214 activates
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[0090]
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[0086] At a next step 712, controller 214 nonitors the
nodem status reports fromall of the inactive and
wa@ceauwe7apdens. [0087] At a next step 714, conPCDUBM03/034508
214 determ nes whet her any the nodens 216 are
over-limt, and thus rate-limting, based on the nobdem
status reports. If control | er 214 determ nes that one

thegle/rgylow Hﬁea&{vl'ﬁi{e eﬁ{s%%l 3 ge?({] %)1 tlnlgkgl ’va? o;ﬂ%,;‘joy reinstating

thdllﬁ@a@nwﬁthdacﬂvéhmderrs at a step 716. For examol e,,
controll er 214 can deactivate an over-limt

nmod
remdVinegei of theo praviaskic deagdivated t modepsaiped fto nbs é‘c'%‘fated then
r t r
prdgSsifTp REIRC oSt T 01 % PHEL Al phocBlsil Bdseds from
steﬁr’mets Stepd/ 18|l Soenpd3r700 eadsgh W Eire peﬁeh&d&fvhetlmnwhmzby over-limit
imt npdens are deactivated in step 716. At{ st eg 718
ongt nn&ﬂqems Bl cloa iRt St Ho A Ahcofeod ek B g 718 as
be
apr? | vat e n% Ml@fﬁ%é‘%‘?@?ﬁ % gl)id %Sgo\q/ﬁgg&alédt ec‘%Jp 7R)u es
for Whereanmmrf]glnmmamans dedevaed strave dl Goghands, bvmxm:% inactive),

di d o 1f t . 718 i
ol EEiS RS et GPRUER BER 5o DBy erh i SE e GGt e nex
pafy @ Ssté 1. Ihhef $drds20EntESNRE 204 8N nd 1dngRe biot@decdata to the
WO 20 0797 PCT/ US2003/ 034508 18 the previously
de@réa/@tqd\mo@@;n mieséard. eandrollpe2 bt will Hivertodata bt acdive figgdems. - If it is
AP R A B ROEET B SRR by b o

domd(ihra iseedninatedy; taed dua«tlmduhﬁ@e}re npdeme;ast@mm odld edsse the
fromstep 718 back to step 710. pr oc t_;;& ng

depgtiyaisddaodann i hayedyy prytpad Jatsite ;srava@lt aidpil thyy cfse Gifgmodem
to Eﬁgraf%r déﬁ tﬁ@%(%gtrﬁg aRY 8f a bOHE ox‘Mlﬁ% SOMinfME frahddF bo Pﬁ‘%el on the
or nodens

are deact| va step 716 and"t
reveeseclinky Gdee dte@t 686 epd 308 dmcn‘t&r.lmbopﬂ! irat@meetneh W1th FIG 6). This

KeSahe FB006 | LA S 6 0B detr iR re R oot B modem
caft S8 rddebyvel fuliddatel ata ﬁﬁl@l@ﬁﬁﬁ' tlﬁenﬁ%/lax‘deﬁnk Widn €A B4 associated

deactivated through step 718, the nodemw || be
withes einsldnl isdoinrdovine theeia, terp)a@éect ofr enggh, the appdprostopsitransmitting
troller 214 will no | onger provide

angg?cguinagflﬁgalt%gl&rl vated nodem |Instead, controller

214 édctivatingeht odlétlanitanédeii westepd B@Eltlmdtélylchuses the modem to
assuned that the data call associated with the
Te@ueACHS VADEBIL Ao FLH 284 RITeRANGIRE FrADSTAIG RO WEE HAt the geverse link

dhtﬁi{;ﬂ NG 869 tr%atnﬂan Aerssdesiy hﬁ}gw‘dﬁﬁ J@Q&mtthétrﬁgdemramm

cause deactivated no have no payl o
pod.&t dirhits {arainthios tmodent trandrhit tHower) aase as hee resodeman h@intain the

erate at .the zero-ra nd at corr spondl
aggfogh A iR Osow?f Fadaf a divel RElow, G5 degmen franpmiigpower
hn%ttngQ@()@nd 608, described above in connect| on wth
FIG 6). This keeps the data call alive or active on
t he Aleroati weatmaizgdwenty eefumethodod¥hpres possthde. modle described above,

deactivating step 716 includes deactivating an over-limit modem by designating the
modem as inactive, for example, by removing the modem from the active list.
Conversely, activating step 720 includes reinstating the deactivated modem to the active
list. In an alternative arrangement of method 700, deactivating step 716 further includes
tearing-down (that is, terminating) the data call (that is, the communication link)

associated with the over-limit modem. Also in this alternative arrangement, activating
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can still receive full-rate data franes on the forward
link. Wien a data call associated wth a nodemis

wo osoa/egiren, that is, term nated or ended, the POTE82003/034508
stops transmtting and recqbw ng data aI t oget her.
[0091] Deactivating the over-limt nodemat step 716
ultimately causes the nodemto reduce its transmt

et s FRTET FURRRERE b PO T P BT poactivated

madedn, | sadindt EHéamboders Qah Rk foh@ankde e @hdar ANl feceiP®\Bafa from the
limts (and thus nodemtransmt powers), and as a

remg@@pattloncan mai ntain the aggregate transmt power of

\?\gﬂlangél% ?ﬁ ﬁatw&nﬁ%aggmfrﬁlﬁg ﬂ?et%%?er ﬁgi:egctwaﬁﬁlg gﬂeﬁ 716 further

1ncﬂﬁdiésr®ﬁmt1ﬁg afl ofelidyaddefi) whicthep 08&Hlhi or At ckesdimibethen any
above, deactivating step 716 includes deactivating an .
ongé the ?Yﬁrtll%ﬁé’l‘il?’é‘? Igdedgedfichat |SFF‘Q’ e IndBigagsapgement, deactivating

thd ARGERY emeg% ﬂ{ch%nve r&y all SR BaLRE a@ﬁ%@ r408 4l ugﬁ further

active | activating ste
1nafledmtemaﬂ1g-dgwh fadl od ﬁmaiatwcﬂledssmoﬂtmh with tHeenalﬂnsve list.

altern arran ment of nmethod. 700, . ..
dea By &t iond afL‘i“éCg‘a‘?fé‘PP Py en IARTH ngtteé fishjrgsige 704 of
méth&ii’?oo SAth ﬁEéﬂsfé@tS'OQ gc)onErBﬁerdﬁQQieﬁ%i th@ttﬁﬁEmit %ow%f‘ﬁmlt for each

conmuni cati on nk) ~associ at ed he over-1i
of maetiems N6s qu>me)qam;>@ abnteallea il énayr ¢9é¢\—@@ﬁé]ilﬁ transmlt power limits,

oA R R T SR 8, s e

804y eéntkdIRr [1avproviley eaeaot theahRdemEMvitE G td3péctivBene of the
modem can begin to transmt data to and receive data
transigh povker Henit and imespAnse; (o podemsasigtenteir respective transmit

nmet hod 700, deactivati ng
po?teégh‘gf%éhp%r ee‘?e'ggl ncFltﬂagé ‘deactivating all of the
N d &S, 9Wset hidowchaer expandingoon rdeteromweing | step 718 wifemettiod 700.
one_ of the over-limt e |sd ected at step 714. )
Canfrollfy 214 ekl ey fieh Fcfiaﬁlﬁaﬁwé e ThuBele fapried transmit
powd aﬂﬁlectfeabtwéd/ﬁga%Im(sﬁen{shﬁame%sﬁﬁuh% a&%g;&gm.ﬁm At a

may further 1include tearing-down all of t
stapaP02s castsailﬁraalécdevmsh fiohetheudported 110494 |raRsigit peWwess, gespective

exizpgiiieg mog P RSt PRI YL fT LBt Whnsmit o the
m;@@ﬂlhﬁpﬂrélﬁhuﬁégﬂgaﬁt@él ves the transmit power limt for
each of nodens 216. For_ exanple, controller 214 may

cal oMl apexteise ntasmtrollerbifedetqrminessyhethsr engtgapaléteéé@nsm
t d |
e‘?‘%@ I%E%T‘tﬁh}% id g%héct@gn gﬂa ﬂﬁﬁ{‘g%&% gxlét é‘igLCL‘}‘P yes, then

prtxhsesmg @ecmeed’slﬁ e Teewhes phe telsptﬁ:tﬁe entﬁtfem ishetivatedyriteoadse it is
limts, and in respgnse, store their

e Hisct madepy S ot ool et i1 brhoty pREHF gromains
dedB{RAE 8nd flow of the method proceeds back to step 710.

FIG. 10 is a flowchart of another example method 1000 performed by MWT
206. Method 1000 includes many of the method steps described previously in

connection with FIG. 7, and such method steps will not be described again. However,
method 1000 includes a new step 1004 following step 716, and a corresponding
determining step 1006. At step 1004, controller 214 initiates an activation timeout

period (for example, using timer 217) corresponding to each modem deactivated at step



[0098]

[0100]

[0101]

[0102]

[0103]

[0104]

[0095] FIG 9 is a flowhart expanding on determ ning

step 718 of nmethod 700. Controller 214 nonitors (at
wGat@p/0¥wr27 for exanple) the respective report eBCT/US2003/034508

transmt powers of the deac}ivated/inactive nodens

that are transmtting at the zero-rate. At a step

902, controll er 214 derives, fromthe reported nodem

i SRS SonlBRTH i, HIARCLARE RIS i moiven

cotregjdatint t@%aéﬂhﬁodéfﬁﬁbzﬁﬂ&ﬁht%dﬁﬂﬁap vmdat a rate. [0096] At
a next step 904, controller 214 determ nes whet her

eacH\ledetPEpiBing &igpt Hllgs rpntro b%m%vl idgterrpings twigtherpig is time to

acﬁ@é?t@ é{ Y€ AP QEI; c]'[ ?}?%@L&WQ@ nqét IPch' e)lafm gsconttf?)ﬂgr 214
ng proceeds ste ere the re ectlve

demmhﬁmsl whethtt \aay eof thecaaummt titngoutl ipkedds hlam remplieed, thereby

wil|l not exceed the I({ not he m)de
indlgtHnEn is ot Serals PARATFIIORDE e ocelsggatively,
coQﬁ'Gl‘fertﬁﬁ&e?é}nZﬂ& whdt the Edt@atléip tlhl%/e@elfltl &H&hﬁé& atcéftep 1004 has
anot her exanpl e nethod 1000 perforned by
ariiddhod 1000 i ncl udes rrany of the nethod steps

descyj be revi ous connec W th
suc IF@P% ‘% ?tts r%t DiFENQ é%sgqbobealngg’é O "t "fhrernative
Fﬁﬁ&{ts dls&ﬁsfsé@ﬁbolv@@@cd)lﬁ&b&tﬂﬁﬁltﬂ nREWdST0DPark Qb envisioned.

| owi ng step 716, and a correspondi ng determ ning
step 1006. At step 1004, controller 214 initiates an
xanmpl e, using tinmer
Vﬁ%‘ﬁ@?ﬁ%@@éﬁ%& %l%{%gﬁngnﬁé?nﬁdeact ivated at step
WO 200 061iBdy RifniBCT/ US2003/ 034508 20 716.
Alternatively, controller 214 can sct%edul e ure .. . .
act i 1pnediced; prtapeneementy ¢ BRI fH‘eé‘aFEEH‘S%to@r‘Her limits is
esfi\%ggﬁe'dv@r@ég :%.IF oistn?cﬁieﬁ-%GZlG[ O9R&] 1sAEac%eﬁ1%Hé'ﬁera§ Qhéts%ﬁe Lransmit
1006, controller 214 determ nes whet her Is tinme
poxct ilivat es eavh affth¢ bthep medemels F}Gdlsiaxstam/maemlmpldethO\F@Tversus
aml ontroller 214 . deternines whethe ny,of . t he.
MR Dae R REREOIE FoPrgae Ty & cr: PGS Rfelpein Miform,
mb@h AR hdwdrSlitits®, | Breaddpicdtad.e ANdesioRd Qﬁrmﬁu NYmodem(1)
deacti vated nodem Alternatively, controller
coggsRomas HEROWRTdimié PLt, Inodais{ ) vwattesnonds irepawes rhﬁmsEnefmﬂ P
at o 100a%g91?1§nt n'd%I%dHLJQsl% @aﬁs&&??h{v\éﬁ limit Py, is equal to

arra gerrearf

thé hggegeaé krd@snid Eb@@gﬁﬂiﬁm& diﬁdédﬁgaﬂe akraMVgumber N of modems 216.
connection with nethod 700, are al so envisi oned
Undeg dhisTargmgpmentpplapiformyimits, phepellent $e modems fhavwespecﬂve
I n
trzi‘rfsfﬁ?t O;?t)n\%égse[tg&llafl t{} It}%ﬁgre{spéé%ﬁg%] ltﬂtaﬂrﬁl B{V@? g]ﬁﬁrlg fhe #gregate transmit
pozet it dlkbicttie awrdess veillljusineen dadnoad:@'eed[ izt AP, Asectample APL

in thedpresen 1nvep1te10n? fasrg%prommatgl]y 10 or 11 decibel-Watts (dBW).

FIG. 11 also represents an example transmit scenario for MWT 206. Depicted
in FIG. 11 are representative, requested modem transmit powers Pr; and Pgr»
corresponding to modem(1) and modem(2). The example transmit scenario depicted in
FIG. 11 corresponds to the scenario in which all of the requested modem transmit
powers are below the respective, uniform transmit power limits. In this situation, none
of the modems are over-limit, and thus rate-limiting.

FIG. 12 is another example transmit scenario similar to FIG. 11, except that

modem(2) has a requested power P, exceeding respective transmit power limit Pro.



[0105]

[0106]

[0107]

[0108]

power limt as each of the other nodens. FIG 11 is an
exanpl e pl ot of Power versus Mbdem index(i)
WO d@abid7yT ng respective ones of the nodens 216PCTMIS2063/084508
uniform nodemtransmt pogr limts PLIi are
depicted. As depicted in FI 11, noden(1)
corresponds to power limt PL1, nodem(2) corresponds
Thg?elf I‘%‘I\gl ngé‘JP{Eg f1s %lvg IOII?J;IT]t]dlaﬁg t?\ﬁls rageg—lgi%g% réaﬂ gﬁnﬁ modem(2) is over-
linhit, fﬁohtrﬁﬂerlzi%dw&ivaté@ mblEm @Y G agviréantce a\ﬁﬂmntatl'de@O or method
limt APL di vi ded the total nunmber N of nodens 216.
100pdeheret scagpingn m@bftour‘i’iaflﬁmﬁw P A t2ero-dpen afpy agfl at a
r mt powers equal to
CO%E%."?R‘?@E‘SC ?égé{aﬁr an?hlﬁgleleg%hlel?a Imts, the aggregate
transmt power for all of the nodens WI|| j ust neet,
and nat ex&eed the APL. An exanple APL in the
pr e<et®PPRG &SN i s approxi mately 10 or 11
decighg! 13 LS ifikEWion [ 3391311te'1;ﬁa@:tve19a8@fe§0arfa$ngéﬁ§1ﬁnﬁo§ th¢) fixed
exanpl e transmt scenario Depi Cted in
méde@ tﬂahsmnepowgr dsmtﬁt at Ase depictgdie shee dapenete artangemernitt includes

ower s, PR1 and corres to
PO REL) Scraang oL KR ORTE B2 i PR R siksef % pres of the
N mddemd, lwkat i €SPONAS Fér éxdagnpis; ek poweiinghPgl for 8fodem(1) is
the r equest ed nmodem transm t owers are bel ow the

leasélwetmnlsmé power HisyrrfansafemFovihich isdesssthan fapspispower limit
8;p2f the nodems are over-limt, and
a‘hﬂ% ?ﬁowﬂ%hn ng. [0104] FIG 12 is another exanple
t r arIﬁ rasné t@e&ﬂaiﬂaﬁgahmtl @tchtod tikd fEansidit p@xardjhitd Pigis equal to the
noden 2) S a requested p PR2 exceedin
ARle %%d' et%P .t%lslaﬁr{lbeﬁ&mocioqnm havPEATANSS RS0V diRepogreater than
Rl YS200 ¢ H34 thnd AR HRRF & g8t 1't§th APLd1 ided b
orgggél_ ﬁ%?n t, e g%hus Pat epl%l m tfnﬁgp'g’g n%ia e |\§ eeny
five (@), -whichris l;he aontbeobf erod2md hdeiagttransme powsd élm(lt;s) grearter than or
cordan wi.t h method 700 or nethod 1000, thereby.
caBd 18 Fig  HOHARY (R6TTY ARETECTep A, S IHCRY ¢t U Paidy equal to
th@Erax%nu@ﬁcF\flﬁﬁﬁﬁW dengbied A5bvE ¢dhat fs2AS NPT ARYRM Uya4ekotal number
. 2. Tapered Limts [0105] FIG 13 is an
of| mod@m dhaving dfansinit apewen iniifse grqaéqsetma aF regiglei@nk) less a
prffz eEentn?neegfﬁx?ﬁl%t,t sg%grg] tn;eraﬂg%no}é rre {iéydkﬁs ((ﬁ%s) This permits a
S&M}O@lﬁ%ﬁﬁ invedk )evaﬁahﬁaﬁe g dema heid tb tmmn at bivétaalREdnsinit power
respective successive ones of the N rmderrs wh fe
level that jg s}pg}}tlyelg@gh?ﬂ than ttheap@ﬁq:qtlvsd(ﬁ@pnqtlgﬂwer npltsf, gp ore they are
deg&%%:%j is less than transmt power |imt PL2 for
which is less than transmt power limt PL3,
and Assuma adoammmtheeendrivewh¢r® bli6if the nmdems apesmoit at approxnnately

S G5 Bogor e et (e FIGR GO b cenmapu ffre. Under the

tapREe Bkl gdh&fl, theMMIN) PAYRImits' MrstS @b&RH@-15 N@R limits next,
modem(N-2) rate-limits third, and so on. In response, controller 214
deactivates/deschedules modem(N) first, modem(N-1) second, modem(N-3) third, and

SO on.

VII. Modem Calibration — Determining Gain Factors g(i)
As described above in connection with FIG. 2, each modem 216i generates a

transmit signal 222ir having a respective transmit power level. Also, each modem 216i



[0109]

[0110]

[0111]

[0112]

or equal to PLi. For exanple, transmt power |limt Pis

is equal to the APL divided by five (5), which is the
waoobes079f nodens having transmt power |im tsSPQr/E81063/034508

than or equal to PLS.: In ot her tapered

arrangenent, each transmt power limt PLi is equal to

the transmt pomer [imt nentioned above (that is, the

APL. di vi ded avj :
ePaieS . PORS utort MEEhg a BERR srafimil BOSEE  REp of the
redpR6idveR trafdn@it goRve 18l armuent moaekﬁhtrmsnﬁn %1gnta.lNQZQfT erumses a

three deci bel s {dB) This permts a safety mar

regpgetiisppsmitingth frpe medung22idedhe sutppbe{sHsmifta ifier 228. The
re{i)%an t enrsr egﬂi} n?f\?l‘gg{ lr{glnc%}llﬁ%ctltongtsu&kf assédtbgégtagﬁ fco Fc&s )power
coafbénerSpiaeir Iamtrﬁxﬂy 21@® b&a]traﬁsmurmn;ﬂlftet ans. nﬂheﬁﬁc&l,aﬂrarrsrmt signal

where all of the nodens transmit_at a oximately . the
22 fKPRATISES 2 BTRCHVP 16t PPWET 8BRS 1A% gsgakpg the Jéespectwe transmit
c
Pl S Rl IR for P oo IR o QRA DR IUEOAAR 29 B.
nextAccordm@yr;(thB Zyinraatlesd Tg(m) ofsthe espelctivaertchnsmitgrath fmy cause the-

PO PG eSO NI oL 22t o GRS Hoga 4221 to be
difffént $OnPMhe wahsnﬂvoﬁ&mr@évbp @t th® NoutpuPes e tahfhi arkliffer 228

Factors g(i) [0108] As described above in connection
Therafprer e, regpectise magsde HASIBE Pgwae estitaae Preli) apashiet accurately

reip @A e e D b OB OB Bl i 67 Wb OB Es By more

ac&&a’@:een;efrﬁteeBo(ﬂ Sft thte liﬁanl’sﬁﬁloﬁdwerrmlthd |onq>ua off@dasmit amplifier 228
ransmt power estimate PRep(i) _of the respective

(dt‘ﬁ" é%gmc%enbam 1scihg| repetiech pﬁwere Frefidrdistedsbyfhy copespending
e ans r
B ) o P r i (S IR ) gy P RAE bt gain
correstpacictoeg@), angwintodeat gain lﬁmdtmrcys) f®Fmodema22ii ons, such
as | es and con ectors Qoner conbi ner/splitter .
2eseNBe, Tepieds toRpPeT FOf8B5 Raller e pgdem  gain
cottedisiabtof g@)"‘l%th r@p”ré’deﬁt BIWEL teBAE BS eRpreSeA Sk UbYBeD 8 Watts, for
power gain or loss g(i) along the respective transmt
expaple), thncassesteg] teangraltipost esthmeate Bolikisgevenibyned transmi t
path is approximately 29 dB. [0109] Accordingly, the
gain or loss g(i) of the respective transmt path may
cause the- power |evebo@f=rkapagliye transnt signa
2221 T at the output of nodem 222i to be different
fromthe transmt power |evel at the output of
tra j - j .
odon e, ek refitd HUBERNE, offifnC PRBRF khd Sodem gin
coarectivrafaetby g(iy, apWaste,for txmempleshe chinsnet powerdts(t) ipgiver byt
the output of transmt anplifier 228. A nore accurate
estimate Po(i) of the transnmit power at the output of

transmt anplifier 228P0(i)=g(i)PRep(i).

It is useful to be able to calibrate MWT 206 dynamically, to determine the gain
correction factors g(i) corresponding to all of the N modems. Once the factors g(i) are
determined, they can be used to calculate more accurate individual and aggregate

modem transmit power estimates from the modem transmit power reports.



[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

(due to nodem 222i), is the reported power PRep(i)

adj usted by the corresponding gain/loss anmount g(i).
wab@aeioee, g(i) is referred to as a nodem deprC®R1003/034508

gain correction factor g(ik%%or t he nodem gai n factor

g(i) for nodem 222i. [0110] en reported nodem

transmt povver estimate PRep(i) and nodem gain

cor AL 18 PRLNI 1) B Y rpRPRERRN PR fBal 216 in

expressed i
MWJT Qe@t ad atffrﬁmfdp'l 140ppoumirotieit 2 escledés Al NSn@ev®R1B)to transmit
g(i) + PRep(i). [0111] Alternatively, when
daﬁae%a% @opaweaﬂlsq»ﬁ the pioglems éxirp R EAAREEPFYTRHY nodem
gain 0 c c )at4l e, :
Phe 2t AnioR g 1LABEkH k214, Bl SyulcPfepBHESO® including
reg(ect)\l%Rep()ﬂtéd tﬁzﬁﬂ;ﬁﬂ] powters BRC{,(S)ethretmeﬂnesemtsl reodemn i, andi=1..N.
calibprate g((j*lnam alzé, to determnethe%ain_
cor ek Wtf%ﬂ% d+20.gpgnir SpBREVRY P o2EErFealT TR power
méﬂggl%%nt Pncerok éfa@lquTsm&{e'Iﬁs FhCex A Y &%ﬁmﬁé}ﬁ%y transmit
can usédf to cal culate nore accurate indivi dual and
po&@gn@gabe234’mdem transmt povver estimates fromt he

d 20 4/ 04079
o A T Gleps BEE ool 214, EEnERS ' edPfign ammepengipe the
aggfbgﬁ?é&[’ﬂﬂsﬁn IR s Qf cuedl] htbrefun BEor TBE fpbried. franstit ers Prep(i)

At a first step 1405, controller 214 schedu
ang| q:ormsm uplEBOYD mOéﬁ@nd&tpené@ttagm@ CFOREECHQN é%ﬁli%fé %(u For

exfiele FedfPEaT Bt BT e SR e BN POt et at s

reports 500 | ncI udi ng respect ive reported transnmit
powers PRep(i), where i represents nodemi, and i =1
N. [0115] At a next_s control ler 214
recei ves an aggregate‘¥%an§;1%&ﬁgﬁg? measur ement PAgg
for all of the N nodens, for exanple, as deternined by
transmt power nonitor 234. [0116] At a next step

1425, controll 214 gener at n u on
r eprAEAPTIER HBO: AiyREg ates dA0Ge KD B34Erd, 1425 are repeated N
tuﬁéén’eH g&ﬂeya&e RghileRels EQRABAESH PLANS ThE RRHESKS gain correction
PRep(1') and correspondi hg unknown, nodem dependent

fagiatsrg(Dor rection factors g(|) For exanpl e, aggregate

o R bR TS ARGt B S figors s

bysdotafig IS, eqldildhs géﬂ&@tedﬁﬁi sﬁbﬂZﬂB@r QDeltcﬁ‘ﬁEIﬂ’Ideg?hlﬂ\lcoﬁédﬂiBﬁ factors
to generate N sinul taneous e uations in PRepd( and

g()rkp sipred dn ineBeedty h MWT 206, and used as necded’ to adjust/correct
modem transmit power estimates Prep(i) in the methods of the invention, described

below. Method 1400 may be scheduled to repeat periodically to update factors g(i) over

time.

VIII. Methods Using Dynamically Updated Transmit Limits

1. Methods Using Energy-Per-Bit Determinations

FIG. 15 is a flowchart of an example method 1500 of operating MWT 206, using
dynamically updated individual modem transmit power limits. In method 1500,
controller 214 initializes (step 702), schedules and deschedules active and inactive ones
of modems 216 (step 710), and monitors status reports from the modems (step 712), as

described above. At a next step 1502, controlier 214 determines whether to modify (for



[0120]

[0121]

[0122]

[0123]

factors g(i). [0118] At a next step 1435, controller

214 determnes the N gain correction factors g(i) by
waelniomgot he N equati ons generated in step 143BCT/US2003/034508

Det erm ned gain correction factors g(i) are stored in

menory 215 of MAT 206, and used as needed to

adj ustl correct nodemtransni t power estimtes PRep(i)

i n_the metho thelnvent ed elow
exiiplo iR iy ose e rR b B BEE S AEF modfinS i yrvvg 206,
in BREAtE maRHiQE 3n Afboeg Y Sdverdel - da¥ tdte (th/atlb a#ls aklse Ugae transmit

Dynam cal |y Updated Transmt Limts . Met hods
daf@rrated yfltb@vtweedmﬁ G BBgTagate frangugl mgﬂverdmt of thei WAL

1 UG0S Ay 80, SRR 754 A AN 0 At HE nomber

206, nami

of taétmm)dierm\ae Ihed:dsmry Sin al:cfbrﬁzﬁl‘cb edthl&E6)) 1502 0T [rekdags theIhmber
initializes stef 702), schedul es and, deschedul es
of getiye, MOderas.| GRREP v@lér?éés OB OhBWEsBIeYiIIslysinagiive pgdems to the

acys, i#10 @oh% elgtt@ cZ;egl%Qﬁ’J ﬁlﬁ}&lgér%mawﬂ@e ABEGHS gélgt’}cﬁﬁr 214 deletes

ove. At a next step
one onlnooé pnemoi’lm adEVcenmdemsfromehdnmuvbdlstmdl fy (for V\D

2004 040797 PCT/LUS2003/ 034 4 | e,
dooraloh SR APIDAORTPNS A bR er UL Fangnt power
hnMéT 1@%@ least soRfed8F rhQUHRXDI18,Z& %Ece@%&eg%ﬁnﬁ(ﬁié@ﬁ? adjusting
nk data rate (that is, the a g atetransmt dat a

lnchmde;l Whnsg b powse Hewlis mglllt b d vsharrbehewn tInpweed 506, the

t of the next St
ind P i 68 nclyef B o 218 Sl e ppgn it of
the iddE Aual Gfandflid N@iteases@nbiasd txge&fes afity, a combiGenhanar power
with step 1502. To increase the nunmber of active

lingip fgrgom ’élﬁﬁl rU@F“FIEirt powar hag<losh é%‘?xcﬁ%# @eﬁ@éwga@swsmﬂ power
11@9%?‘1\11% e o, n{glglatrg?ranﬁﬁﬁ' \537& Glenf! tat 151%}4 be us'ed

ecrease act i troller
witteilnethed 1500 areodesenilved 1gteeini cxmnﬁdsoﬁoaomﬂv’éab‘mdemd HGoif.t Aeeason

active |ist 0121] At a.next, ste 50 cont rol ro.. ..
for, Yary{figy HogdEma m%n%ll oPifE YiRiein e ft%opm}@r iid e dimiting

cohéﬁu@ﬁs PR mGRAR. AisHORIRNZEE deRBivAGELRDBEMs (that is, decreasing -
Techni ques for adjusting 1individual transmt power

th& |nnmbsr wif | dctive me@ms{) be@lua@r amdlngeﬂamnhnntmgsc@phtlm&o as to

1nc§8q,58 d the ?ﬁy\é@ﬁsf’% € azit l‘flfﬁ m@}?ejﬁalvgstfz ﬁ dJoperatmg under the

agbReghtéitduahittpod@sihit. | i M ts are conbi ned together into
a conbined transmt power |imt, the conbined

t r arfsidist Bl 1t might appRes thastdeastbeting thedeagwepd: decrease, not
DS AR 0 e M2l EYGURLEGV AR g
161h6dknay; et tesaticbidditdddes rites Eaneantplarat WBOM bﬂ'salmlcbieites a lower
o1t A A S ORERITGR 5156 TREDE B oA ERIRPIRS Pgems, a
their full rates (for example, 9600 bps), even though each case may have the same
aggregate transmit power. This is because the ratio of overhead information (used to
manage the data calls, for example) to actual/useful data (used by end users, for
example) is disadvantageously greater for rate limiting modems compared to non-rate
limiting modems.

FIG. 16 is a flowchart of an example method 1600 expanding on method 1500.
Method 1600 includes a step 1602 expanding on step 1502 of method 1500. Step 1602
includes further steps 1604 and 1606. At step 1604, controller 214 determines a
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[0127]

[0128]

[0129]
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conditions in the nodens. Al so, a reason for

deactivating nodens (that is, decreasing the nunber
w@R00a08G792 nodens) i ncludes avoi ding rate-|i mPCHYS2003/034508

conditions so as to increasg the overall transmt

data rate on the reverse-link while operating under

the aggregate transmt power limt. [0122] At first

ngu% dufmtZe 98, 2BP GG ve H@Eeﬂ? afkd vat icgﬁ’cu%qﬁygtré‘f@ffﬁtd at their

ecrease, not 1ncrease, e transmt data r .
resjoastive rmaximana tdatagratesn (fob example mad 8680 be), veixteowpl exceeding the

16 nodens, at thejr rate-]limted data rates (for .
agEHeAH Bansil RgWET b LB ok e 5 e iR s s dpn o
edidl ® 4 RN nBRBEAN I clehR936r nunber nodens, for

xanpl e 8 nodens, at their full rates (for exanple,
9600Abps}t, step di606 hougivlleng ¥ campanga fhehaneximhing weniEer Nvax to a

R0 Srovi SRR et (Pafio, BAaEOERG tedvs iy Ssed in a
pﬁe@fou@ﬁmmh@ SepFl0alesetiRliuboddt @ (used by end users,
or

exanpl e) i s disadvantageously greater for rate

i Ainegt o ?%Qc@ﬁﬁ??@lﬁﬁrtgdorﬁéﬁpf Fideof mﬁthrﬂ i1AB0.ripelades. further
A, S Ei 7 eONBIRG Al S RS b o s

1604e3 &GOr expati@d Mgmber BI e pybisBf adtiveh@ddehd)Ghe Diethod flow
1602 includes further st e&s 1604 and 1606. At step
prpeesals frogmie| 108 10 1EXiieRttliZn At Hemdp bbeaniallergd4 increases the

n%r%@%floéwms 23 X HiERBEr NYBXr01i 8¢ toUEms. To do

ens that can concurrently transmt at their
thisp speuiliey 8 14rselectsian that@vermodesn (of ativetedmph emong tH2GY hodems.

b i t hoyt eedi ng t he regate transm wer
P B e i Syned o mdene | lesS R, then
pRtessR@UBtoctQisafrbRl alepnivBefo Mepfi1dmdent df.1d19128khtrdMer 214

next step 1606, controller 214 conpares the nmaxi num _
devoeases thRiVbsmhes of acHveriendenys.ofTopde thisuesingroben 214 selente ag active

hat i h ' i .
nbhdFiig @ecshiafe. RERS 4 APL ARG 66 ERET ok GER 40 pdpsting step (also
1eff@HedSb A D ewdifyimgPstdd ibher€ Gy RENRNING provistep at®@4moeliems is

nmet hod 1500, includes further steps 1612, 1614 and
mpdifisd in prepr@tinn (A ma~H 0 Srronmbserst ' e 1 % énfs@eRs from

step ' t ; er revi .
S PpuIAS, 18 S P ATBt: U 8 6P s
prb6éids fromsxp 160@w® stGilPH16Aln step 616 Tantraltert2d é Isireply 2d2dntains the

i ncreases the. numher M of active nodens to t
T Pl A B HTRMADMofor 46199 RS GERGER SepslO. ¢ F-and so on.
cont pRlctRingZPrbes@k §drs both hPde ih%\lﬁtegmsm hikd 3614 ¥Rh Qext, limit
from anong the N nodens. [012 ternatively, if the .
adjastingusieufB@r Anvaiep of62fpdeniolles 2 égacreimen the indigidual transmit
p \{/eg Frgl%sl_llgxgchg g%% t%? %’?qrt% Irn{)og]iSts At %v%%s acttR/aaatdeA? s&ag ]1%'12.AtConversely,
controller 214 decreases the individual power limits in the one or more modems that
were deactivated in step 1614,
The method proceeds from steps 1610 and 1620 back to
scheduling/descheduling step 710, and the process described above repeats.
FIG. 17 is a flowchart of an example method 1700 of determining the maximum
number Nyax Of active modems using an average energy-per-transmitted-bit of the N

modems. Method 1700 expands on step 1604 of method 1600. At a first step 1702,

controller 214 determines an aggregate transmit data rate based on the respective



[0131]

[0132]

[0133]

decreases the nunber of active nodens. To do this,
controller 214 selects an active nodemto deactivate.
wEL@ps4812 and 1614 together represent an adjBST/URZY03/034508
step (also referred to as agnodi fying step) where the
nunber M of previously active nodens is nodified in
preparation for a next pass through steps 710, 712,
itS é@l | | Fof BE i@b&?{}}é 4 add
trﬁk]/&it ?%antﬁ“[élq oeﬁ%iﬁéﬁﬁr‘l\é‘g‘i&@i ngO pr%c )é’ds r(gm?bzq aces
togéthgr dAbOBtHeoraisayit dfa Gatel meitep bl6the N cwodensl ineesittdve status
Si rrp%(i(? mai ntai ns the nunber of active nodens at M
1epejts e next pass through steps 710, 712, and so on.
[ 01281, REQCSRp! MD4PBREARS J140MaatiResRY 'aE%ﬂeQ&e SYRRE level of
1612 and 1614°to a next, limt adjusting Sstep 1620.
trafsmettsegnall B30) at thervutmit o€ rra@sieit amplifiaras. tHoeeiamble, adotbller 214
transm t ower limts in the, one re nodens t hat .
i P e PR P TSRS CRTLALR! O ERENOPHS monitor
23414 AUBKIABAS S cdltRlieN 1M i HP hoROYRE ihditidhsl mBdéharReRit power
or nore nodens that were deactivated in step 1614,
esfiomes [PrEke (areqoiregtegrustngstistory gl sewped i thindigdpl modems

. back h ' deschedul i ng step 710, and the
mﬁ(?s g%tévgstt]%gscrr%sgﬂté above repeats. [0130] FIG 17 is a

f | owshar el sep @¥O6IPLentrodlchorl41 d8@rminesiether aefigey ehdrgy-per-
xi.mum_  numrber. NMax of active m)derrt!?1 usi ng an aver age

ma
trasBHRA-Rik Reoph et moderss 1216 based on thaggFrgateniatp dare and the
e t 0 6 fi

oebf e AR pRReE R Ry pcliEn P bodlinee Fhioller 214
ddteramirsasi tthed adveeragat enbiyegubr-ornsthidted-ditpant avaordibce the following

004/040797 PCT/ US2003/ 034508 26 transmt data rates
refaligBiRS by the N nodems. For exanple, controller 214

adds together all of the transmt data rates reported

by the N nodens in respective status reports 500.

[0131] At a next BEbep SIROAt =domerdithasefoel 4 det er mi nes

an aggregate power |evel of transmt signal 230, at

the output of transmt anplifier 228. For exanpl e,
- controller 214 may Eegek (EHAABSHYBpower

measurenents (signal 236) fromtransmt power nonitor

234. Alternatively, controller 214 may aggregate
whddi vidual rodemtransmt power estimtes PRep(i) (as
corrected using factors g(i)) received fromthe
i ndi A id aglredadetarised nBasues@t timeengted (fr eppoplesthd @ration of a
[0132] At gext st eg %706 controll er 214 determ nes
t he ?’é@% HBFGPchas 20 MShnsni t t ed-bit across the N
nodeyggs t%é@g@égﬁg_d% rht'éeduﬁﬁg'ﬁ%&%@r@@h@, rate and the
aggregate transmt power. I'n one arrangenent of the
embodl_neisttbe avepageraplet gyrpe2arhnsisted hit deingttines intesyal gy,

eNer 0 RBle de AT A Ritlone: DB ALIANGS f RE 2hE | OW 0

Er is the total energy of all the bits transmitted during time interval At.

At a next step 1708, controller 214 determines the maximum number Nya.x based
on the average energy-per-transmitted-bit and the aggregate transmit power limit. In
one arrangement, controller 214 determines the maximum number Ny in accordance

with the following relationships:



[0134]

rel ati onshi ps: BEb_avg = P(t)At = ET, and, therefore,
Eb avg = (P(t)dt)/B = ET/B, where: At is a

w@e@desesTi ned neasurenent tinme interval (for PXEDPL063/034508

the duration of a transmtted frame, such as 20 ns),
B is the aggregate data rate during tine interval At,
Eb avg is the average energy-per-transmtted-bit
during time interval At, P(t) is the aggregate
transmt power during tine interval At, and ET is the
total ene(@¥, .ot Ruf(0€ 10 8)Ef ap MR, edd cheréfoee ti me
interval At. [0133] At a next step 1708, controller
214 determ nes the maxi mum nunber NMax based on the
aver age energygper- 1 t§ed- by nd_they aggr egat e
transmit powe?NlTIal"r?i({(APPﬁﬂav eg’é“?ISSa/gg“éaﬁeir}fm?)’cont rol | er
214 determ nes the maxi mum nunber NMax in accordance
with the follow ng relationships: WO 2004/ 040797

WSS US2003/ 034508 27 ((RmaxNVax + Rmj n(N -

- NVBXA pER. ¥ Gomreblil traaBlit JoRve lidi€of MV 206 (for example, 10 or 11
((API -/Eb_avg? = Pn,inN)/(Rmax - Rmn), where: APL is
t he degipekWatte (BWIENMi t power limt of MAT 206 (for

le,.10 or. 11 i.bel 5 t dB '
ot G (ARHIVE O8I ON R UERECTY P! ey 008880
bpSs)RminR8aAnih finén e rile B died & riciethsqforteRemplemR4EEps),
(for_exanple, 2400 bps), Eb_avg. is the average

- enerEppvpis the Fvarpasaienergy-nsr-trapypitied-bitidyaing fime ipkrvaldt, N
is t f 6, and Nvax is the
rraxi%Sm&ghﬁle@%?ggﬁoggﬁ%gg%ﬁ%&to be determ ned.

[ 01341« Hd tBe ndRimsmaddbewohaative eaiodams ex berpétermimedod

1800 of determ ning the maxi num nunber NMax of active
nodens, using an individual energy-per-transmtted-bit

for grehs 150{1 FIRERIE oA Pex M1 D Bl tHbA0R06°6P BBE AN A 5th Phaximum
1604 of nethod 1600. At a first step 1802, controller

mudiber Mat.eofmaatios nzndeimsdusingl em individual energy-per-transmitted-bit for each

ne - - nsmtt.ed-bit Eb(i ac m usi
oSSR 26 VAT oba s P4k ahL o BB Nog R AP R scp
180nbeslivgret 214 a8t fi@ihbein idilideateabityiRs-taGHhitted-bit Ey(i) for each
energy-per-transmtted-bit Eb(i) in accordance the

mpddrh ging gnodegl gpogaSAPp:In one arrangement of the embodiment, controller
214 determines each energy-per-transmitted-bit Ey(i) in accordance the following

relationship:
Ey(i) = g(i)Prep()At/Bi,

where:

At is a predetermined measurement time interval,

Ey(i) is the individual energy-per-transmitted-bit for modem i, wherei=1.. N,
over time interval At,

Prep(i) is a reported modem transmit power (that is, a transmit power estimate
for modem i), and

g(i) is a modem dependent gain correction factor, also referred to as a gain
calibration factor (described above in connection with FIG. 14), and

Bi is the transmit data rate of modem i.



[0135]

[0136]

[0137]

[0138]

Eb(i) = g(i)PRep(i)At/Bi, where: At is a
predeterm ned neasurenent tine interval, Eb(i) is the
w0 pauwisdonl energy-per-transmtted-bit for nodeOT/US2003/034508
where i =1 . . N over ting interval At, PRep(i) is
a reported nodemtransmt power (that is, a ,transmt
power estimate for nodemi), and g(i) is a nodem
dependent gain correction factor, also referred to as
a gain calibration factor (described above in
conngch isep M08 NedntiGlled 414 saitd tai moSerhd) BcdoFdiNG M0 thethBtedpective
rate of nodem i, WO 2004/ 040797 PCT/ US2003/ 034508 28
enprEyIBT-Uansaitied-dEs Egd4, control ler 214 sorts the nodens
acco t t414€e . .
cnordy” po e MU cDSAR LB ermings Jhe gperjpom number Nos of
acive pncli8hs, basan b ahd ﬁrdlﬂﬂiéaldlﬁb&nﬂelne@ytﬂ&etms{hﬂﬂmmblts usmg an
_nunmber NMvax_of active nodens based the indjiyv

iteRai e AreGRat olp perembodiasnt; thediogative, Pr?.&??fh sep 1 8@%?%@%@% the
sz{lﬁlcdﬁlsﬁumi)fg 90E of HRA Egﬂt‘:ms tihe dahaead }S&T&f O%Sthgffollowmg

step 1805 determnes t maxi mum nunb

eqaatioove nodens that can be supported, using the
following equation: NM, N APL= PmaxEb(i) + L
Pi.Eb(i), 1i=1i=Nm where: APL is the aggregate
transmt power limtp . P. is theasrmaxi numdata rate for
each nodem P" APL = s>t Hg48u0) Aruth dBLigEiant € for each
nodem and Eb(i) is t@ae indivi dedhe.
energy-per-transmtted-bit for nmodemi. [0137] Step
1805 i s now described in further detail. A step 1806

wh¥rg:ni n step 1805 is an initializing step in the
Iterative process, wherein nodem 214 sets a test
nunb‘éPLNﬂthﬁbaggregaaﬂransauhwwréumq,ual to one (1). Test

t res t est Xi mum nunber of
act W%e iy ‘Zq%&? f%rte f)h&)g’g%m’ nmodem 214
det qf,,[},h@@i’ferﬁiﬁuﬁ%rﬁ&ﬁia&dtetfb@s&iﬁlrhod&@\&ﬁﬂ PEXP usi ng t he
test nunmber NACt of nodens. In ste%61808, it is

ass Unklg it the indi vidual epeygypehiransonted-by fforpadsm i-havi ng
the | owest individual energy-per-transmitted-bits
Step 1805 is now described in further detail. A step 1806 within step 1805 is an
initializing step in the iterative process, wherein modem 214 sets a test number Nag of
active modems equal to one (1). Test number N represents a test, maximum number
of active modems. At a next step 1808, modem 214 determines an expected transmit
power Py, using the test number Nac of modems. In step 1808, it is assumed that the
test number Ny of modems having the lowest individual energy-per-transmitted-bits
among the N modems each transmit at a maximum data rate (for example, 9600 bps).
In the embodiment mentioned above, step 1808 determines the expected transmit power

in accordance with the following equation:

Nag

N
PExp mabe(i) + Z PminEb(i),

i=1 i=N

act

At a next step 1809, controller 214 compares the expected transmit power Pgyp to

the APL. If Pgyp < APL, then more active modems can be supported. Thus, the test



[0139]

[0140]

[0141]

[0142]

among the N nodens each transmt at a maxi num data
rate (for exanple, 9600 bps). In the enbodi nent

woresiogntetl above, step 1808 determ nes the expPCr/@82003/034508

transmt power in accordancg with the follow ng
equation: Nay, N+ PExp = PmaxEb(i) + L Pm nEb(i),
i=1 i=Nay., [0138] At a next step 1809, controller 214
I@E%EWESEN of Q@tlvee)%ﬁﬁérﬁéjlst fn@f&ﬁ@n&edp@ lﬁ@},paﬁdothetﬂi&h&f broceeds
APL en nore active ens can be
baﬂipp@tepdaOSThus the test WO 2004/ 040797

| ncr SHEPRREIy < Bpe ToABL: (igh hey REX RGP BB hee 6% oty poderms
1stset &fuﬁpto]tﬁgﬁresér@ ié%urﬁﬁérwl\?é?(tsie qigy2).i f PEXp = APL,

hen” t he maXi num nunb active nodens is set
e qualliematingypif sg13t APbsthenm Ltmb@ammm npmberNg 193et equal to the

0140 t | P [
PRe IR 2T atedtedems B i Nagr (882 808E . Tunper
of aIﬁPﬁ( ishaBeBequal®@t ndrSaredtéiothan API( e Bhel Bibédss returns to step

014 PEXp |s nei ther equal to nor greater than
1 It‘%ﬁéﬂ? 1309 pAb@@sespm@tmmﬁglmlm §v@ber afgnodeamymay bp reached or

cF, o R, B0 ToyP PO BMINGS, S, BERTR Y s

recelspldhg ePly chadﬂ&ng élac badlent TN e(nopmbee of dcoess terminals in use), or

recal cul atin hecki ng the current (nunber of
checkmgPrmetelitNg 1 krP ir pax )be Tepeated RYERY $Ry° Mot ReriQslic basis as
phrP of Vit dBYe @%céﬁ% gﬁgve%i’@&éfdﬁﬁng tHeSbWRlr aBiplifier.
perlodlc basi s as t of an iterative procedure to
prevent overdriving the power anplifier. IX Exanple

ower .Limts [0142] Table 1, below, includes
I%XE%FH’I& it Poup Jf ower linmits that may be
usedThplet 1h SeRvE Sﬁdlﬁdds rexeml Ela@jﬂ modEh @A Pd0er limits that may be
PCT/ US2003/ 034508 30 TABLE1 A B C D No. active
uspdda e puesany mVEBER®m Acti ve Modem Active Modem (Tot al
N=16) Limts (dBm) Limts (dBm) Limts (dBm) APL =
10 dBWAPL = 11dBWAPL = 10 dBW 1.0 5.0 5.2 4.2




2.05.04.6 3.6 3.05.04.03.0 4.05.0. 3.52.5
5,.04.03.12.1 6.03.22.71.7 7.02.52.31.3 8.0
wWQ2@4840921.0 9.0 1.5 1.7 0.7 10.0 1.0 1.4 O0.ECT/182003/034508
0.6 1.1 0.1 12.0 0.2 0.9 -03¢0 13.0 -0.1 0.6 -0.4
14.0 -0.5 0.4 -0.6 15.0 -0.8 0.2 -0.8 16.0 -1.0 0.0
-1.0 [0143] The transmt power limts of Table 1 may

be stored in nmenory 215 off‘M E406. Table 1 assumes
MAT 206 includes a total 16 nodens. Each row of
tabl e 1 represents a correspondi ng nunber (such as 1,

2 on NN daown t hao rn\Az\\ nF aArnt i v Anac nf + ha
3y UI.IIUI o J UTT, AA'A'L NI L LA Y3 T ACT T Vv \v A | L A >3

N rﬁ)derrs at any ven tine. Ea@h row of Cciﬁfr?p A

¢ W 'aHl m@derﬁé %Qtlwmﬂémm ISR G958 Activeé Modem
nynber I nact nodens corrjesponding tojany given
r gwToffal N&bﬂé) 1is thﬁes @Bif)er encbinhie;t(viBm) t heLititk 6dBm)

nynber of nodens ) e aqtl e
specified in the %\JPS‘eﬁwgﬁ/WV\d ‘ggg% %%%%
PCT/ US2003/ 034508 31 [0144] Gol ums B, C and D
callectively repttesent three different indilvi dual

trlansmit power |imt arrangenents of the present

ol i

i vent+or—Hhe—t+ransr+—Hmt—a Clll\dCllClll af
acslu s an APL ofg 0 dBWin M/\5306 Al so, e
arfmamgenent of cokiym B assungggthat, 1n 'r3y6 grven
rqw, all of the active nodens feceive a co
me>8i0rumtransm't BiOmit, while 40 of thelra’édilve

acr-al

mydens—t+ecerve—areeoh—-ad tratsh—Htt egta
tc‘ﬁz ro. For exanélé in colum %5 when t he |rftumber of
agtyye nodens 1$43 X (6), a cpogpon nmaxi murhxXfansm t
liimt of 3.2 decibel-mlliwatt! (dBm is edtablished
i M Ge(bch of the a¢Bive nodens, afha a comon [fi’hi mum
I

trra ) 7eto—+S—est shed—+n—eaach—of—th
t(—:ﬁ?ﬂ); l'nZZ;{.C( zr?gd;errs. The a%?’n of the ITE;i' m

(0)

1.0
9.0 L5 1.7 0.7
10.0 1.0 1.4 0.4
11.0 0.6 1.1 0.1
12.0 0.2 0.9 -0.1
13.0 -0.1 0.6 -0.4
14.0 -0.5 0.4 -0.6
15.0 -0.8 0.2 -0.8
16.0 -1.0 0.0 -1.0

[0143] The transmit power limits of Table 1 may be stored in memory 215 of MWT

206. Table 1 assumes MWT 206 includes a total of N = 16 modems. Each row of table
1 represents a corresponding number (such as 1, 2, 3, and so on, down the rows) of
active ones of the N modems, at any given time. Each row of Column A identifies a
given number of active modems. The number of inactive modems corresponding to any
given row of Table 1 is the difference between the total number of modems (16) and the

number of active modems specified in the given row.



[0144]

[0145]

[0146]

transmt power [imts in all of the active nodens
corresponding to any given rowis equal to the APL.

W 24/8307The transmt |imt arrangenment of col ur@r/0S2003/034508
assunmes an APL of 11 dBWin 3WM 206. Al so, the
arrangenment of columm C assunes that, for any given
nunber of active nodens (that is, for each rowin
Tab! @ofbhnsa) COlnd Db ey RAGHR: 1R&LUN R ifATBA transmit
maxi mum transmi t of the iInactive

poseetelimait rap@egarserds ob ﬂ'rmpresem mvanltmrt r ahe tatsrhit hiimit emargement of

R NRReRar ARl o [UREH P er Al Hevroesd g coturn

B §ss§inés (¢ ?ﬁt’ ift AR gﬂ?ém roW a1 Bt tind i ite Fhodknk BBBIVESa common
establish in éach of the six (6) active nodens, and

maxingim mmsmlﬂ: liant rwlnlel alhoftthe fna(;t’ive?modfayls wBeive @ common minimum

esta e the ten (1 i nact.i ve. nmodens. .
uFRERDF S do ZRE s ermaiite BBl B e cing TG gf active
mod€ma skt §i¥ €6)NR d6iiiEnon Ih&ﬁfhbﬂﬁfan‘élﬁtmrfnh of 8 2eefbel-Aflliwatt (dBm) is

mnimumtransmt power limts in all of the inactive
esigidisherd inceache@fpbrdicHye mpdgmy. @}1% ISORIBIOT] BUEEpYE} trepsmih Hmit of
zé}E’ ‘rs ?s%lﬁfsﬁe& Hleeatchadi‘%ﬁ% { R?H&Bﬁact \Je'}hSdén&eﬁ? n%lgxﬁ of [h% maximum
trmﬁﬂpowa[yhbﬁs 1ﬁbillleoﬁ thetabans moideak cbﬁsn@ndm\getommyl given row is

a rat% or at least at the zero-data rate, in
he @Fkai ntai n t hei r respective data links active.

[ 014‘1311e TRsthit alﬁﬁi'ﬂ‘ahah%éﬂlént Y TRNAETCN hssBineS 3h YAPL. Br 1§ dBW in

simlar to that um C, except a lower APL of 10
MMWW206. a%lsq,mhd armangdmeeniiof evlgamed nssofmes thagnfor Bny hven number of

oRABRETR Uat c e PRATOESD. T B aReons receive 2

caiﬁﬁloﬁ rﬁémmﬁhi trfsndinBmas yhil€ 2N SBinh&6R1 MEdednCRIEFWE a common
maxi num transm t I|mt while all of the inactive

YiRETens tlepweit iimi egushnisnthei mirEIum tapsmit timit dess ¥yye) dB. For
e)Ea?lgﬁQ & B rnggrijn (& t{/ﬁ‘&s% n%&r ?f] gcstisi/es néde(nq gl():(t {:63,;21 maximum
trﬁiﬂsﬂﬁﬁﬁnhﬁoﬁ 2xX B, is Ebsfﬁb}i:*,li&tlrfhtda&n%mtlie sik 6} aettvelmédei@nand a
i.s VWO 2004/.040797 PCT/ US2003/ 034508 32 established in
MERIERmY franyieit BB QfelZrod EhEBmeak ¢siablishgd dneach oifpe tep (10) mactive
i
bty 16 BRSSP AR Do
tdgethet svigpdei $unechfi the Taiireurd transest powershmitndnad] oSthe inactive

d dual transmt mts i
PRI Sl ST B0 EHER "B VAT BB Le (IBYE (I Censmit power
1ifitGR-cadi® oAl ihfetiveGho®RANE |g€eatéi&§éh’@erl) h@e tifRAFElodems may be
limt arrangenment of Table 1, colum D, is being used

ablp i) LIABSTRG hE TEPOCt VESBINTMUThdat aBBrOrG least pi/the zesuidalg rate, in
mﬁ%ef% REEYL {ﬁ%lrggsi)secttl\ber altlagp ! at%av J10 is seven. During

previ ous ansm i'mt of 1.3 dBrn is
est afhé sﬁaashﬂtrluﬁﬁCdﬁra@geﬁl&ﬁ dFesttimAad) iiy sinfideoBthavbd cdlumn C,

except a lower APL of 10 dBW is assumed in the arrangement of column D. The

arrangement of column D assumes that, for any given number of active modems (that is,
for each row in Table 1), all of the active modems receive a common maximum transmit
limit, while all of the inactive modems receive a common minimal transmit limit equal
to the maximum transmit limit less six (6) dB. For example, from column D, when the

number of active modems is six (6), a maximum transmit limit of 1.7 dBm is



[0147]

[0148]

[0149]

transmt limt of (1.3 -6) dBmis established in the

ni ne i nactive nodens (see the entry in colum D
w@ormspendi ng to seven active nodens). Al so aBGI/IE2003/034508

that in the next pass through steps 1602 and 1614,

the nunber of active nodens is decreased from seven

down to six. Then, at |imt adjusting step 1620, a new

L _ . . | of '
cHRRORE I LT 4 dhyle WBelv, 85 LSERAED G260 o) aom
es@blisiBdiis eachsdfahd teal(@0) inactd@ahodeinst he ten remai ni ng

i nactive nodens. [0148] FIG 19_.is.a phi cal ) )

r eprleduinllar 254 can wrdbe K reesiRd B a3bigt beo eptaltigh and adjust
individull Sanstt i€ iPhBled! 216 AHEhSas 158D bn8 9¥68, debdieBTove i
mvg%s?us tlﬁe nu elr o? %ctive rm%]érrss 5?‘Ibalt}el ed ‘as % Eoroveln
copaedtionfwitthEBIGS. d¥samidt 16. | Fartexamplngsnmenttise {rassnetliimit arrangement

I C.and. D of Tab 1 19 h .
off Pl cormivid 1 riag gsartngretied S0, shriedbe dumpen gt active
mBlerfs irﬁb'rp\f@vi&g—gﬁs thitfigh i sBp 78 [PRGBAEMhulg AR pHaVioks pass, a
is represented by a curve C, and the I'lmt

trapsmiingaiteedt 1.8fdm| is restablishedrip maels ofitthe bgvea astive enq@ems, and a

X Vet pusting,. em. Transm f..Limts T
ety G+ QB S s IR o Bbacin Bee the ey
infdommhardoneﬁapo@ﬂi@na FpVeh dBvE abd2Be0 Alko apmbmtthidn M@ next pass

206 _usin ynam cal Ly varyi n% i ndi vi dual ;nodem
thyqugh stAps %@%@m ok Gie s @f 2000 BRdems is depased from seven
V ua of . | A’ . . .
A406L LIPS S BRIt 1 ol ol 17 a0 i
establisisdi ih quolhverf the wixt activie trthadtn3060d b rnchsdasimttedg17026) dB is

710,. and 1 as descri bed previously. Steps 710 and
es‘ia}’gsbfgén F%%’e‘lifttgﬂteﬁﬁf’fnlam&“t%ﬂp? 1"%’?“%?&' detects an

overgld, M tis QrhphBaeprEeatidnes H4ZforRas6H pRRAcHEAIN Table 1.
reports 500 fromthe “nodens. When controller 214

Fl§e(l8¢s & plot 06 irensmhit himit poywerfinadBr) sers@0ihe nunther of active modems

onht,r ol det i nes whet her or not, t.o adj ust or
ORISR ) T 3¢5 Ll PR B e POts 118158 ¥hny B, C and D
ofStdie ROGAFIC.N K, MeStraBBREN mit Riahgne20 00 cH1anneB 64 tepeested by a

over-limt conditions in the WO 2004/ 040797
cupeTCOER (B¢ zubyengemeniRfeolinyt Cpwepsented hys curve COL C, and

0C ' I t.o_ | of nodens
R B L S D e PABAEES iR 1
required. [0150] Step 2004 corresponds to step 1502 of

hod 00,. ment] oned above ip. connectio ith FIG .
Xq Slethpd &zﬁb&sﬁ%m@@y ir%lﬁgnéﬂws Eecers,ada@&o d rangmit
Psw&R 2006, controller 214 determ nes the aggregate

transmt power of the N nodens 216; For exanpl e, .
contlflgl. R8ns 2 flawehart pEaeexanpe method 2000 pbwnperating MWT 206 using

REPRAISbung St AR B POVUCERUE  Migop 2900 causes
edch EVIdhal AV t8BIhARbREr MRARG itdack BRI BrddighifN\pIWETRhe modem

derive corrected power estimates Pogi fromthe
associated with the transmit power limit. Method 2000 includes steps 702, 710, and

712, as described previously. Steps 710 and 712 are repeated until controller 214
detects an over-limit (OL) modem at a step 2002, based on status reports 500 from the
modems. When controller 214 detects an over-limit modem at step 2002, the controller
determines whether or not to adjust or maintain the present number of active modems at

a step 2004. In this manner, method 2000 is reactive to over-limit conditions in the



[0150]

+ [0151]

[0152]

[0153]

reported estimates using gain correction factors g(i);
and then conbine the corrected power estimtes into
wa@peooagerreyat e transmt power estinmate, represerPti/OsRIDE34508
aggregate transmt power of;,the N nodens. Gain
correction factors g(i) and Corrected estimates Po(i)
are descri bed above in connection with FIG 14. [0151]
8
mﬂ@renﬁsoc?q\;ﬁnkf’ls E&? %R%% ro?e%glthg %.Illf)&/'é o%g‘{lo Hl%l‘e%géqh% M@?%}F lodems

whAAEL2 b d is gé(‘fd Aideatrat thropghipit tis ﬁ@um‘eﬁbr ease in the
transmt ovver limt of the over limt nmbdem The ATM

 eprigeAPl? iREcmngs bRt 1307 of Fsfher {S(vigentioned above in
cogﬁ%%{bﬁ Wh?gig’f :135 gtgte Bﬁogﬁiﬁrhlﬁ&‘g s%gg Qﬁ%b@oé 8 %6‘16 RPWED 2006,
coatro];]mgﬂﬁealﬁtemnim thEMggsegief trmmdnapoweldoif fher Nnmedems 216. For

bet ent regate transmt power of the N nbdens )
CXARY'% wen%sggelr?%@r By RhehYP 12 “BB%)@F POPT tmeaspremept %‘i"é‘b transmit
poeP Fonftbr 232¢| ARG &I YR oﬁtrSQéWﬁﬁ'ﬁ% ré&lv@% r'E@dnt?ansmlt _power
whet her the aggregate” transmt power is s than t
esmmateb}’m(lbfremethe Mrimmatdmsadenite ¢axgaicd g wico ﬁsum@trze Bsdlh‘gom the
dual transmt lLim.t in r-limt
reptfeg SR dRinet R P Mookl gff e bEbinselfe Fomected
pofkBr @Etﬁnzﬁetﬁﬁt&aﬂ aPgree 8 ISR oW Ehterh @B} rebﬂ{sentmg the aggregate
increasing the transmt |limt in the over-1imt

ARy AOWED 5B Y mademisagfeisarecominsion shang eprrerigd estimates
Pq(ﬁﬁiéfcfes&b%ﬁtab&‘?e ﬁec{oﬂh&itﬁ)ﬂ dge 1%{3512 in the transmt

hen controller 214
t akest & wekthsiep Q00 contradler 244t dutgeiides Whetkerupr a6t an aggregate

o BTaer FRE CATNL At SGVB 200 i oL bieido GG ncrease i the

t:rdn'§1‘§ﬁt§f’6§v%{3hmi’trlﬁL tHBLNQd ;B A, nﬂuepA'PMex%gl%s&gs alqueé% amount of
step 2014. Step 2014 i1 ncludes steps 2016 and 2018 for

tragemitepeiargh¢adeoomu ndxéstingf betwiee éhe g gegste ansstie gp_o%ﬂ&pd the

b O Sl P ORE ARk AL S AP GbhTH aiternce

beRienSiBE lagicB e BARAHL Fa@&d oPthet Remb&SREGhd i aé%@@el’té @Fnsmit
y

transmt power estinates PRep(i), as corrected
PoMEE BB | ve gain factors g(i). WO 2004/ 040797

PCT/ Slt%f? %ﬁgglﬁde ?A&nilgl% ﬂnpélt‘ls %986 de?er etzﬁﬂigther thf: ag%regate

contr eactl va e greate

trank it power Bd\tﬁsrthamﬂﬁ:gAPhewaClbfeﬁﬁeﬂffﬁd@imnoﬂﬂi gequifdtfuincreasing
result of deactjvating the nmpdemin step 2018 is to
the dfligeual Hengmdr ogHta e aysirimilyBaeem.of At RESIREHE dEREMIt power

mﬁgﬁll ATOLSE 1Rk E2SPABINAY 3B nS HRASEsilitied Qﬁ’@fcgeglgh? 6ncgeas1ng the

ansmt margin ATM Processi'ng then proce
transmaitdimit inl theroverddpiswadegr. st ep 2020. [ 0155] Returni ng

ATMIT e SgBRabe ripinitgnank A LSBT RG S SHaRPEIT A fefdoe in the
tralnbiRlit ARl F it bvEDBAD mbAGH, PeRCBREHING NUOGREIfu#er 8P in an

attempt to free-up or generate more aggregate transmit margin so that the transmit limit

in the over-limit modem can be increased, and method processing proceeds to a next
step 2014. Step 2014 includes steps 2016 and 2018 for decreasing the number of active
modems. At step 2016, controller 214 sorts modems 216 according to their respective
transmit powers. For example, controller 214 sorts the modems based on the respective

reported transmit power estimates Prey(i), as corrected by respective gain factors g(i).



[0154]

[0155]

[0156]

[0157]

[0158]

2010. At step 2010, controller 214 determ nes whet her
or not the aggregate transmt margin is sufficient to
WO p@pase7the transmt limts in both the overPCT/IB1003/034508
modem and anot her inactivesgodem In other words,
step 2010 determ nes whether there is sufficient
transmt margin (for exanple, at |least 3 dB of
tran [ . i
odats 1R 0 S REEE AL dehvald e o, Aghinkhe groates
trmg@rtegatza dmcmgsthet adtiye ghoderh©  iTher @as@al hsuh wibdsactdfating the
no n processin roceeds to_a step
n SW@S@% meragglfegatgt tfapsmitares of &he N fodems, and
thﬁ@b&ﬁ Bitne1f 1A rgsstehm RESEISyAAMALER A BA22piRessing th
transn':P n%‘r}[t %dj usti agéstep 22(‘)2S [Ol%lp] essing then
prodelads torfatmansrmh‘hmihadjagtgtggqt 2020cansnmit nargin ATM is

> e Reud e astin ¥ 08, il fertcinte Ginsli mirgi RASER ffrcient

- to iNeEasB HIRCOSRIAAIMAI 6F q%edévefrnﬂm flo88m 2B pkRessintEloc&dd8 o step

2024, wherein the nunber of active nodéens is
2018c rfétagem 2610, pIQWéﬁﬂﬁrnﬂl‘le@@é@’dntl@ wheth@t ¢rveot thel eggregiia transmit

m%lrginf is guf{ﬁgnteto 1ﬁc tlhgltFan% 1A U b&%rt% Q)v%: ﬁlg%tolggdem and
y

ree to chose I's ex power

anBbBEL Mhaleive racdent. eghr dthes Sw@ﬁs Weep rmnoomwnﬁn@v &hethefmithere is
or .not. Processin proceeds fromstep 2024 to |imt
subfiien frapgoig ﬁ@ﬁg@&%@ exagpplssatiensh 3 dBofsragpmit pegrging fo increase the

B P TS e e S L R
to ahcraesehthel nibBOr of AdIHVE] rrxétiems)l;rltltenamJoues‘slngg)red:@Fls 2020step 2022,

controller 21 ad uststhelndlwd tra
WG 8e PRl T RErE UNETSHs PRI ade BALGAPGREER drom step
2029496 %ﬂﬁ’énﬁthﬁﬁ%jﬂsﬁn@@t\éﬁ%t@mt the aggregate

transmt power nmargin ATM and the respective power

est @mttb@:, ofthres nhande 1ﬂ\|thm@agn¢satettmsmaiynmegmu MMeas: ljufficient to

dual mt.to trac COrres
m‘ffﬁ%Fe ‘?‘8 &3@"?&%%&@&%‘}%‘?3% %B@Feasepﬁ%’mf%\f‘%’é é‘&% il g, over-limit
m&ded) 1BOR Pravasding praveeds Fdhh stEHLOBD t51LCnexdlstérs 2624, | WMérein the
chart of an exanple nethod 2100 expandi ng on i mit

nugRfie 6f petlye medeprsdp myressethet wrzwgasewcza%re@féwﬁgnodem That is,

i B E R P E e R AERTh 3 D! GRaCit by B! R pover

to sanypmddé€ih, desivet, rropdrdiess i Aviredtbnces ik hever Aohniv iod usok. Processmg n
transmt po im.t .in_ the node eactiv

prbiseas Tipis Do APk b B ARECRS) B ogtep 80 B o3 ngr2024 of

mgtillé'd BB0 rc%%ﬁ_ﬁ})nhhﬁ hdjﬂétﬁigdk’t@ﬂ) ﬁsb@n@%tﬂoummobmﬁledﬁep 2020

for exanple permts a corresponding increase in
Corﬂaa)qndatmmnlfpﬂﬁv@ﬂnﬂhm i15@% the over limt nodem

(detegrm ned. i n ste 02 - Wt hout .

ot S TR R e T iR S D2 RS et in i fapomit power
lirhideinNt MEEFERe of fige NQﬂ&ldﬁﬁdaaké@mmetaﬁgﬁ\g@te tﬂahfﬂﬂt pBivedlimit, the

of the N nodens is the sumof the i ndivid

aggrogAriransHower m gy ATiMe apd thei ienect YR RQHeT estlmates from the N
modems, thereby causing each individual power limit to track the corresponding

individual modem transmit power. Flow proceeds from step 2020 back to step 710.
FIG. 21 is a flow chart of an example method 2100 expanding on limit adjusting

step 2020 of method 2000. Processing proceeds from modem deactivating step 2018 of

method 2000 (from FIG. 20) to a step 2105 of method 2100. At step 2105, controller

214 reduces the individual transmit power limit in the modem deactivated in step 2018.



[0159]

[0160]

[0161]

[0162]

power limt should not exceed the aggregate transmt

power limt. [0159] The nethod proceeds from nodem
w@edwai’dpng step 2024 of nmethod 2000 (from FlECT/RS3003/634508

a step 2110 of nmethod 2100. j4t step 2110, controller

214 increases the individual transmt limt in the

nodem activated in step 2024. Controller 214 may

V. .

cdr&[%\%/g? %ltn%@ d}eﬁgéb ﬂhgﬁﬁ‘%lx%n{‘ﬁgﬂsﬁ%} 'hghf Pk% El]?rfor example. This
pepaite dmlfegpdmdlﬂgaa&e@@e 1h€th6 traﬂsrﬁﬁ\lpodJBr ﬂlﬁﬁdeﬂt}iaa)ver-lmnt modem

increase the transmt limt in the over-limt nodem

(detgmpiopd m ster 2800l Hebed 2480k Poout djsging porombipedotyansmit power

f | P
lsi¥ ot 40 8T R0 N Alofle] iRttt Bandfih 3Rcf A F SRS the N
modems Bl the surd of t]ijuadmduhbtranmv 'pdwed limitan$he tcombmed transmit
Ii'.tsinthIeat of the N .np based on the
posE Rl ot ERevd D s zate okl RNET PBVooqt i o

tr anpyd feth@WsocebE! HORIRSAd ﬁ%\?dﬁ% Ntéf)oﬂﬁ%f th&h6RYH60 (from
each individual transmt power |i mt to track its

FIGoEO)sgp@m@hpn@llﬁonemtﬂm@ﬂéﬁOt 4stoWe1P 21Thecontralen? 14 poweases the

. lLimts are so that all o e

indiy b B PN e Bl acsEE P st pi R opplfr 214 may

in€reaei the ehdividid Mahsmip Givee inl theattivaidieme@dh bR ed acanseddal to the
power limt is |less than or equal to _the a&re gat e

transRHIAVCT BEAREIR- lessrat deast feoy dIg aeerlediaiinarepse ot tramgenp limit in the

ov@?‘ﬁ’ﬁﬁtllnb JL IS preferably greater than the
correspondi ng i ndi vi dual nodemtransmt power, to

avoi Eooasemglprmnetdscfmldlstaps 2405 and 2 hH), and &ovm mimtaningstep 2022

ot BT RS, B P 2 B BBE R 8 215,

cofBroll&CEERP adjMsts Qf@lﬂdﬁ%@ﬂftﬁ%srhﬁg%oﬁér%ﬁ'ﬁ@ in bi I&l§t éthet Slethe N
over-limt 'nodem [0161] FIG is a flow chart of

medeampbasedren tedag2Pa@otecrgamdli peyvesingit epd the I8spestive taansmlt power

t Ste controller 14d rmne
eSS P X R e SRR OHACLE PR iy op it o rack it
codRbpdalg MBEsH $Rnihie poder.eTaé erahsm Power MR GI dte é%_]%tﬁ&)éo that
al so_ be determ ned previously at step 2006. [0162] At

whenrdkef télf: éplividyd trapgit poMer Hdts areieqrmblaed i a&g@b@gﬂtt@nsrmt
pot\xye?r hg%hlgl'bﬂle %mt tovJe? bt ?so {EIE | agtcgleeﬁblglﬂdtﬁgsaggre gate

to deérive t I ndi vi transm
tramsitngereiimit.t s gactenaiedidl arssmit poRveilimit & m:&m;htyy greater

di vi ded th F |
thig e S PRSPPI G BOGSY 19 dyoRd Gt Conditions
in R hioﬁ@ﬁs MO 204 %%aﬂtsﬁﬁgdtfé%@@ Q@é@séérggt)ll&@l Fﬁ(ﬁ‘tlons the

each portion iIs equal B. Then the individ
aggrm@rﬂmnshutrmnargimATé/&@troamdedﬂ rﬁ@i&nnsrmyndgessam amé thcpgases the

addi X. to the estimated transmt power PRep(i) of
t@ﬁ@ltqﬁﬂjﬁ&ﬁ%e?ﬁ?r'hwmg& atransmit limt in nmodem

222iprchap iex 68 dhattvf af Skamiplefethod 2200 expanding on step 2115, At
a first step 2205, controller 214 determines the aggregate transmit margin ATM. This

step may be optional because the aggregate transmit margin ATM may also be
determined previously at step 2006.

At a next step 2210, controller 214 divides the aggregate transmit margin among
at least some of the N modems to derive the individual transmit limits. In one
arrangement, the aggregate transmit margin is evenly divided among the N modems.

For example, assume the aggregate transmit margin is divided into N equal portions,



[0163]

[0164]

[0165]

[0166]

transmt power by X dB, and thus, |ikely avoids an
over-limt condition in the nodem Also, as this
wW@e@eoss9T s repeated over time, each indivi duaPCT/US2003/034508
transmt power limt trackssgthe transmt power of the
correspondi ng nodem That is, each transmt power
limt tends to increase and decrease with the .
wikb e&%ggmwﬁg g@g S dIRN L HBAY uglqﬂaﬁgf&mﬁ(&)t fHAH Sodem
an exanpl e power versus nodem | ndex (I
2Dl emtyi bey idegvedr s péding Ve dBntesthefestintitedstr@khithpower Prep(i) of the
ntr ed | accordance . W th netho 000. FI 3A .
m ‘%ﬁ‘ QJEJHF] cH’§° 6an TERERH ]ém{tr‘é‘n@r‘?fi‘?mg?céh é‘i‘z}t&XF?FMe Fogmated
trRSR povid b3IX BT hkBthus iRy hoiddvRd SV&rJﬁmlI@ @8ndition in the modem.
respective nodemtransmt power Pl and a respective
Also aassthist progrssvey repéatéd ommmmelm(@wtia@ teanppg powter Yigit tracks
thrrgdemttransmt ower p gtlve ransmt limit
PolRBF iR B %"'SB‘BH eﬁ &t Byt power Limi
tem\f@@ ficr&lise ﬁﬁwdé&&rs@ $8tthe &Sﬁ'éé@bndlﬁgj ﬁféﬁelhrtﬁﬂ&ﬁlttpower
owers, reported nmodemtransmt powers PRep(i), or
ad j U8Ce@3Aniscamexample rilot b omer Petsus . mpdern dpdax €, identifying
{
Rl BRECL KRATRI b5 T BRALT, it Y AR 2000
FIG. 2BAndokresppndetosan dxaadplarodesimnit se@namio in W@rzoslcmmmﬂglat a first
i's slé\qghtl )quseat er than the correspondin nodem . i
titpg 4 “b(i ﬁespe[cé‘i%ﬁ]o demdransmg Rosver Bs hj §espgetiyf transmit
poRVER TR EPL %ﬁ%{zﬂ%@ﬁ% r?gcﬁ\% MYk Wen Q6 #g%ﬁﬁz &ld a fespective
second trnme t2, after first ti t1.” The
tranempemwardlmd’em ﬂtmdamsnmt Trewdapicted apnszmequWanFP@aaneBresent ‘
aye changed wi.th respect to FLG  23A . howeve
el Tt ey rnleF Beitee piiet gt ZONEHE Rl riefused
m6@inh QERORH SRR MPLA).t h@s ldepidfedl thed RBEtive nhO&nP WMBEmit power
limts track the changes. 0165] FI 23C corresponds

limigs ¥arydxappadeny rmadam de epcardasce nvithife 2e@eqiice Bodem Keansmit

responds Ut

modeei trhhdihit peedrd;t i on of m)den(Z) I n response,: met hod
2000 |ncreases the transmt power lim¢t in noden|?2)
to Vbl 43P KeTEPeRdy orinexamRls FSHIL seArprioda MW BoR ecurring at

a §d¥nd ﬁ 'rQ'sB eatﬂﬂé Fﬁ%gt‘?ﬁsi Eﬁ%st gg@?&?&d@&ﬂ%&n@%ﬁ%nt powers

the ot responds to an
depdeineFlG’ QﬁB rhatve shargediwith respdtE 1@ (BGa2ifrhowmehdble respective

000 has neae ted to t eovr.-lirrit scenari f FIG .
Bt PR e TACLAGHEES T BRETSPOTAES P G transiit powers
THEOSRE: ZniRascR 8Rtha égst ed by net hod 2000 to exceed

transmt power P2 o 2). Also, the decrease in

mod &G 236 sairespeadieio @? ensmit saenar0ia/ RO 896 wherein the

trap; g:l-‘l[lltg)%%&/og%/ Qf?’ 1%58 (22 é)\}\cge%ﬁ%glr%g{aﬁgﬁ%ov@ {n%?ts el“hlpc&rge%ponds toa

ate transm I hcrease
poééiMel SV@JIﬂnﬁC abediti@c bp sodeh#2) 0 Ue Msponse, method 2000 increases the

transmit power limit in modem(2) to avoid the over-limit condition, and redistributes

poROSFlch BONRH 4 ER L p A, SRR LS EANME responding

any remaining aggregate transmit power margin among the other modems.

FIG. 23D corresponds to an example transmit scenario in MWT 206 after
method 2000 has reacted to the over-limit scenario of FIG. 23C. In FIG. 23D, transmit
power limit Py, of modem(2) has been adjusted by method 2000 to exceed transmit

power P, of modem(2). Also, the decrease in modem transmit power P; provides a



XI. MAT Conputer Controller [0167] FIG 24 is a
functional bl ock diagram of an exanple controller
w@ mdvisokn7eEN al so be a plurality of control |l erBQT/B2303/034508
representing controller 214.57Control | er 2400 incl udes
a series of controller nodules for performng the
various nethod steps of the enbodinents discussed
. - I el
o i e SR e PRI @ ATRE BheSRereased
A'tlekis hHdedtes] dcnass theveodemnens, while a call manager 2404
establishes data calls and tears-down data calls over
the plurality of nodens 216. [0169] A status nonitor
XI@@E’VP‘E@& for todttollereports from nodens 216, for
e, t

exanpl e, determ ne when various ones of the nodens
[0167] ar e IeR4 i aifunctionad tdodl diegrmmuitenexampda sonttolldaahich can also

bl PTG ARG 2 PGt i 218" G200 incluces
a 3HELC DA @ntOBAS MdduRWEsr PaEaEhiAS the evaiRAE Mne@RAr kBps of the
[0170] . A deactivator/activator nodul e 2408 acts to

enghoslimenia discussed alovei t ones (in the fixed limt
arra f t i ' f .
0168 04 0 RAEHE el SRERECPRA! sch BXAES, A, BBA0RE (SRR payioad
dakd, sindl tanidsdhedle tihactive miadeads, wailed iliemaniget 2404 eBidblighes data
byeéc?i nstating the nodens on the active list. Mdule
calfd ppd episeslowncdats slls OV e PRUAHEOF SI0ERE 246 ones of t he
node [ - |
0169] D0 TSk GG S0 Bop o BGHted R m hitRysa® frele: ©

defermimd twheal cauloats ame® AffOthepmodées ar® ovet-Lmitataatddesllegs modem
transm.t power, ]imts for ch of the ens 216. .

s R SR PR s SHE AP A G 15 fpmine an

agRfibafe datd Iﬁtetaﬁd%mggfégm@ tFREMIt Y0¥ éPbast@bn EREARBAGH rdpofik
calcul ator 2410 calculates transmt power limts in

[0170]  accohdisadivaieirianti witepmodBle 62408 62, toadractivie oveBlimit] ongs (in the
Jnitializer 2 S u 0. Vi sefmnage
ol bl WAt Bt A b REY ASTSRR8Er L g by

reindivinigathe trhédesis fropOWRY adtive 1i) bid eaabtivanel @ighctbatdd tiks of the
up calls over each nodem initializing various lists

ety UL gEnsAtivgTibeonodsms 98 e aglikbdbith i ndrduigc 2408 also
ac%?%tés/ﬁ@a ﬁbéf@ssse?&&gl ddleQ % ?&%B&@stig‘ defordd@ Wit GE%Q@ 1304, 1612,
, an ace 1

a networ I nter oper ates to receivé
1644020 Mamsh? (2 4ddnzetioadsr] 5001 H0Damel 2000. [ 0173] A rodul e

OI71] pantferil Sl PG b U GHHE et SRS Bt gipbver limits for
ea%/lg g? thelf30dmPP1h. 2004kt ef1IciRiob RS adRQ&s phédierdfifed B4t power

_Modul e 2420 includes a sub-nodul e 2422 for determning
lirpitsrateraduim member 214D f206x4rodle7 IAMHCRIWER00 34 DB 4808l ateg gransmit

P°§Vﬁ?f 2‘13%#"5 JRHENE. LA 566 1R95RhLB Pased on ei ther

ge-ener gy- per-
[0172] An initializer 2412 is used to supervise/manage initialization of the system, such

as establishing initial transmit power limits in each modem, setting up calls over each
modem, initializing various lists and queues in MWT 206, and so on; a modem interface
2414 receives data from and transmits data to modems 216; and a network interface
2416 operates to receive and transmit data over interface 210.

[0173] A module 2420 is used for determining whether to adjust the number of active
modems in accordance with steps 1502, 1602, and 2004 of methods 1500, 1600 and

2400. Module 2420 includes a sub-module 2422 for determining a maximum number



[0174]

[0175]

[0176]

[0177]

transmtted-bit or individual nodem
energy-per-transmtted-bits. Sub-nodul e 2422 i ncl udes
w@oovpasi7ey | ogi ¢ (such as a conparator) confi gRCEUS1003/034508
operate in accordance wth gonparing step 1606 of
met hod 1600. Mbodul e 2420 al so i ncl udes sub-nodul es
2424 and 2426 for determ ning the
ge- ener.gy- -tra ' - hi ng. .t he individu
o SLR BREPS el 86 HRSRBoE L Fofiglediem, Gt Hley-ver.

trapdhivoaddbit @8 iddidddvannod24? Ener@y-pat-trishaited iy, Sibainbdule 2422
nmoni tor 2406, al so determ ne an aggregate data rate

inglydesaprmpashieelgaicdstehatis AicoMpaiRtar) perftdyreshtBprepe in accordance
. | i | -
wiff @8@@@%9%? r}gog%%‘}n&@o%@b? S};Pogl;fﬂeaZﬁﬂ)balsm%o%s #088nodules

he "suffi clenc an ‘aggregate
240danadi 24povier dateigiiningAthd i aveageendapper-wahdmiste@pit and the

. 200 nd 2010 of nethod 2000, [0174] .A_caljhratio
mﬁ’&fgﬁag “ﬂé@l EWEY‘BP%“WE?@P]F% rFeﬁ;H‘FCWY'ZO%“%'WOdUQS 2424 and
2826C8F Q?&?xiﬁ:ﬁ;ig@l%gaﬁugﬂdhﬂ?r 3460 a1sb %Eteﬁﬁﬁi%hglgﬁr-eg &te data rate and an

cal | brat dul e 1 ncludes an equati on ator to
aggeageteatransgiinpiweartasedsor quatinoaporén dVadule 420 absv igoludes a sub-

t0 .S he equations to. .deternmi ne nodem correction .

mpdiuf L8 Jor e BHBinentE s iRy iR BefEhe FEGrmt oWl margin

ATM dcB&@hiker xﬂiﬂﬁgt@ﬁsf@t)s mRd2bes of ASthBgcessary, to
erformcalibration of MM 206. [0175] A software

nt effeabibrafigmmodyleddf copirols feléhratinmiacy Vg 286 lin agcordpace with
m%ggg q466,n1to# %?ﬁgplgpnﬂl%l fﬁib}a%og odtid garg:ﬁ{)dgs F[%g geﬁglrxt}%l dgenerator to

ures’ o resent Invention c
geaorhte simwrinealsl eqhakiyns @pndcas squation ndolvdr| r salie theveigadtions to

in effect conprises a _progranpable or software
deteIinG | MRAeR SPEeRben, TeRiomsc8(-or E‘aﬁmﬁﬁf Fatigp s fdules ap  also

cafl/iROSTRL R othSh&dRIdsN4d ﬁ’é@@&arg{,j 9{ %erﬁ?fﬁ‘lrﬂaiiﬁra,tigﬂ of MIWITLI08.

processors that are connect a conmmuni cati on bus.
Al t hasgfiwateshedoomdhlciatusahfos peeiconneching eivaf thecdnvdmentioned

uiqd to in‘gl @rrent the present invention, the

MBS MG AGLLE | ption of a general purpose type '
CONPRda@ires YTt 48 ’Ffé:seﬁft OMiveiifbnl @hn BeOPRIEIRIIE Sfd/of CbAkblled by
The conputer system can al so i nclude a main nenory,

prpeessareppiplier 2ihdwirichadt effechwampyisqsRAMpLogtagmakln e seftware
[ S n y or ot her s The

oGS B DR TR n R SR el B ke g or

ex@drplsg 0a8 @t Aloréprot&sond aldiarst@maged & & vemmiAR atieby bARhough

storage drive reads fromand/or wites to a_ renovable .
telecQypypicgPR-spesific harfwarencRrPendssHde inpleaent theypiispeat invention,

o 308 RS 85, A DSl S ROUELE oy for
compl¢temasst o by the renovable storage drive. The
LTI KL e L A L p—
acB8/ Henfbey AR AND), 2B e OIQY ilGld U200 34 P3¢ 588moRP and/or other
memory. The secondary memory can include, for example, a hard disk drive and/or a
removable storage drive. The removable storage drive reads from and/or writes to a
removable storage unit in a well known manner. The removable storage unit, represents
a floppy disk, magnetic tape, optical disk, and the like, which is read by and written to
by the removable storage drive. The removable storage unit includes a computer usable

storage medium having stored therein computer software and/or data.



[0178]

[0179]

[0180]

[0181]

[0182]

[0178] The secondary nenory can include other simlar
means for allow ng conputer progranms or other

w0 p@biouodT ons to be | oaded into the conputer SPGI/E82003/034508
Such nmeans can include, forggexanple, a renovable
storage unit and an interface. Exanples of such can
i ncl ude a programcartridge and cartridge interface

(su ; | GES)
F g LT el e—
prﬁgxﬁ@ﬁloato&cér 11$smmkﬁ¢ns tand loddad ﬁntbah@va’ﬁbﬁeﬁiy@fe&g eSltltm #8ans can

. eind i nterfaces which all ow software and data
inglpde, Jpaeameple. doremonable stepesoingt Adapnaigieriaas-t #@nplﬁ% of such can

inI@IQHEF Hg)%ga Cséa‘i‘*ﬁ‘? £ QAd Lt ﬁ?&?‘ﬁ% %u_lcﬁya%ttﬁép 68 H $Reo game

ommun catlons ihte
devmwasiuni reatovabls merhenyf dde (ach assars BPROM eomREOM)t and associated

nsferred tmeen the c uter s em and
SO DG FOREDIE ST ARRAIPES 2R TR shet Py DloRegplyyage and data
tobB @ranﬁ@ﬁ’é@ fofAtht RiIsovaBletidragut ® thd cdhputbalyRea].
signals that can be electronic, el ect romagneti c,

opt i el cgmp@tehe&ystsmgnm salscammds of chrpinpgicatéansi m@rfagy. The

colp iR Dol ok Mol ARG an R et I (e oo e S pefiveen the

cohqmtest Oystary A Q:ch&ﬁdl Ofevidds OC eSftware 14hd lda@etaniferted hvia the
the other conponents of MM 206 discussed in

CoppmHEeAionR terkck ee dn  Per femirs of Husnaly Hbws car  be helectronic,
el&'iz%ﬁ&gﬁg;éjv‘a fidddNor [ g&@xo] s1gﬁbé§ hb%)agﬁc%fe%‘isamﬁl D&t By the

conp gr am e ter
commlinicatioas mtenfamt tAs depigedid FIG.f, @lrode@soltradm & Auaimasniaations

reanabI e devi novabl e menory chi
WS Ao 2> EPRONTIG EMBRENON EHPSFoNIRT DogUEsid With the other
coflpdnds of Nﬁﬂ‘f@%%ﬁscﬁﬁs@g ERB RN fh 6. MBRAShOthe methods of
providing software to the computer system |[0181]

theprepent énvepriogr ans (al so called conputer control |ogic)

are stored in th " rrerm and/ or copda

ey CORSE R TSGR R BRI AT GOmBnEUE, o SpSFasable
mERIRY Rk aéddofdﬁ%érﬁieﬂ?llyf@ﬁﬁ to PHEda GREAOBY @rrelﬁb@m@%ragwmlce a

execut ed, enable the ut er sgstemto perform

repayable memoay ghipdsush as ge B ner PROMhtwithin ¥EWd| 206 uansbsignals.
Sk F Bl FEAI e R0 TR0l 53 Tl per syt
i mpl Gomputedpiograsisc(alsoaaiied esmputegea@ntol ldgic)pae siozed AY the main
t he comput er 0] en executed, enable
R ssqondary %’@fl}o&f -mCHRPST R{%@@swﬁ% alsgeler 5Py aia the
coﬁﬁntﬁrﬁﬁu‘éﬁ@smféfrf&@e Bh&S eBn h{éi/ s, r%fé F gl dagleH, enable  the

such conputer prograns re res ers of th
coppiifsut systegy ¢¢ eperfofm Maftad0Batiaesd of Hbis presentt mykhigoms astdlscussed

th VT, 1 \Wh di : N t
relF BBl ek O SR SR iR TB 0L 1. anc 20
226 QAR WeL imPleARhRM R QbCEorafdel AR NtR pHECEMMHE Romputer
systemusing the renovable storage drive, the nenory

DIQEHRIS, O¥heph@xeatierinprabld dnecassareldcto perferm and/or cause the
performance of features of the present invention. Accordingly, such computer programs

represent controllers of the computer system of MWT 206, and thus, controllers of the
MWT.

Where embodiments are implemented using software, the software can be stored
in a computer program product and loaded into the computer system using the

removable storage drive, the memory chips or the communications interface. The
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[0184]

WO 2004/ 040797 PCT/ US2003/ 034508 40 control logic
(software), when executed by processor 214, causes
w@e@enssor 214 to performcertain functions oPCT/H82003/034508
invention as described hereiyy. [0183] Features of the
invention may al so or alternatively be inplenented
primarily in hardware using, for exanple, a
t yar e-c rall pr. | er progr
cof 1 BRSNS ofibo REREREEEY, ol pLoRk Gl REETP %4 o
peffbrr coOg4ia Mumdiioas ef tBe inventicn seddsedised he@dinconput ers, a
m croprocessor, one or nore digital signal E)rocessors L
( DSHeatugRsdeicthe dayentiomeay @}ﬁowragtsmat Hely heamplegpegted primarily in

o c < . . i
he B9 fe PERRATAE PGB o RRRA bRt R Sl programmed
to aerfays theF@As)ons ldegekibedhdrain, o waéty of peogranaiable elestradie devices,
machi ne so as to performthe functions descri b?]S i
O KERBP S| TICERPTOGE 0% At OTBOTG SH & §128R) PPEsssoTh (PRB), dedicated
fufi@loRY BRtuif hédles, [HLSHlralAR RbEYLAYSRs ARk rdspﬁ}:)ﬂﬁaﬁ’én specific
the preferred enbodinments 1s provided to enable a
intogratedincisduiits | (ASICS arhmogmamnyablergite awrays <BGARe pmplementation of
invention, Wiile the invention has. been particularly .
o R Grtre Biop b Ao, de ¥ Pt S fRerpg T Bar et e’ vill be
apbiteRaefpersohs Willkd #Qhe wIslensied by those skilled in
the art that various changes in formand details may
be Thedeevinuy deseripiieelithedupiere rgbodipntnis mpyided tprpble
pe§3%8 %Ell?:]:i ih Qﬁe %1:‘?\{(? H{]akg Bf) udy t!hg @S@ﬁ%&%&tﬁ n[. %ﬁﬁ% F]h-mﬁvention has
presen | &Seri bed & the

I nventi on nas been ove W

. bean gartitulatlpchownahd désatibetl wigh idferkse td dmisddiments thekdoe, it will be

[0185]

erformance of eci fied functijons, and rel ati onshi
% SPect 1 unct | ons : i ons %5§nmybe

) : [
undersioodtoy thage sdtistiay e Srighat FEoUs chages dh MrbRRd ¢
. . h . . g the
R R TR A A Sl
can be defined so long as the specified functions and

el ati onshi ps thereof are appropriately perforned.
Xﬁn?"é’ﬁ@ﬁ‘% ternate boundaries are thus within the

Scppﬂleaﬁﬂas&ﬁi faivéntdh hdiebecs! aéTRBed RBSVY WA tHeNBd of functional
skilled in the art will recognize that these

buildingt bleaks ilastraidnanthe prirbsiognesant Ispedifigsl Emstomsdangy relationships
thbSET .ejth% QIRRRENLP h AR pi‘uhft%ﬂa? %uﬁ&%%‘ Do H&vf%g bAE Arpitrarily
cCircurts, processors executing appropriate so tware

defined hbeid iflether cormenieendli thet desosptidnd e Me@einatcT Boindatibe can be
hreadth and scope of the present Invention should not .
defjgeq porileng apihe spegifisd fhpgtions snd-rgedenshipsqthgseahreagppropriately

PR OSSR S0, G, 407 AR
clamed v 7iod. POE WBREGE/tB84808ill #togiizl B these functional building
blocks can be implemented by discrete components, application specific integrated
circuits, processors executing appropriate software and the like or many combinations
thereof. Thus, the breadth and scope of the present invention should not be limited by
any of the above-described exemplary embodiments, but should be defined only in

accordance with the following claims and their equivalents.



What we claimas our invention is: 1. A nethod of

controlling transmt power in a data term nal
w@omgsEdhed to operate within an aggregate tPERERI003/034508

power limt, the data termngl including N wreless

nodens having their respective transmt outputs

conbi ned to produce an aggregate transmt output, the

met hod conprising: (a) esg %l\/ﬁ“ ng an i ndi vi dual

transmt power |limt in eacC the N nodens; (b)
Waathedcihinngs eadhvafioaipl urality of the N nodens to

transmt respective data; (c) receiving a respective,

reported transmt power estimate fromeach of the N

modeyts;  andndighd addo‘ﬁﬁ{)ilﬂg tfaﬁ?mit;i)@'w}éf %Qhatﬁgéﬂﬁﬁ%'éonsérajned to

povver Ilmts in at least "sone of the N nodens base
operatd Wethmgryr aagatgntet transit foweo Werit, thendadta wmiiltah including N wireless

respective transmt. power .estimates fr

oG Vib i SSDELR H I SRIBPS (SRR, o Bgheq pyagerogate
trén@nﬁtfcﬁ@ﬂﬁt%e GREHRAIBRGRIsAG: | ndi vi dual nmpdem transmit

power. 2. The nmethod of Claim1l, wherein step (

d)
- congde) s esesm}mh;ng vy indirddual fraisanid patver lmaﬁsmrtachmﬁmerN modems;
i m sug enct, h an
i m(i)z arscgp“?:&éJ nwgh ahb'n‘gl negN ?ae ?q"lrﬁ%\%%%’\?especnve

daltdm't t he conbi ned transmt power limt is |ess than
or equal to the aggregate transmt power limt, and
eac r{C) ndi FGFAViAE atrPSd’ﬁé‘iereb repovied URRSAE PpWerpstimaly fremgach of the
%Eb%e&gr £sponding individual nodemtransnit power. 3.
od of claim2, further conprising: (f)
peri(dyi c addqutmg pleatndngded emasihid )powee Jinatsdn (adl leasosanauefthe N
(51? |nd| transmt power IJmtsbggtrack chanﬁ)é
mp "E%‘?éas SRl TSNS ROV dimput apgl i respegiy rans it power
es&ma@@ Grdt¥ EHE:OIQ[ Rdesls@tdTbabse Batht llﬂﬁfvuﬁﬁlr%ﬁs%‘uﬂ Powd Hiufit tb Grack a
step (a), establishing an individual wreleéess

coergspandingdndigidull mikdéra traesmit pawer. of t he N nodens and a
renote station, each comunication |ink including a
forward link and a reverse |ink. WD 2004/ 040797

PCT/3)S20040 3¢kt oft 2c18im -ﬁbewlmEﬂﬁOGtePf (B! edrfiprises aéljustmg the

_Wwherein each wireless conmunication [ink is a
ingividugl Gamsmit pavpsr dimigsceels thatDVA)  conmuni cation |ink. 6.

The \Wfénhﬁl% ﬁf inﬁl\@&dyl Jtrané%‘ﬁ r}%\%rsﬁrﬁﬂs (age) c&rﬁ%@é 113 a combined
transmit power limit, the combined transmit power limit is less than or equal to the
aggregate transmit power limit, and

each individual transmit power limit is greater than the corresponding individual

modem transmit power.

3. The method of claim 2, further comprising:
® periodically repeating steps (b), (c) and (d) to cause the individual
transmit power limits to track changes in the corresponding modem transmit powers

over time.

4. The method of claim 1, further comprising, prior to step (a), establishing
an individual wireless communication link between each of the N modems and a remote

station, each communication link including a forward link and a reverse link.



(d) (i) deriving new individual transmt power limts
for the N nodens; and (d)(ii) updating the at | east
W@ oime/0a791 he N nodens with correspondi ng ones PET/US1963/034508
new i ndividual transmt powgp limts. 7. The method of
claim1l1, wherein step (d) conprises: (d)(i)
determ ning an aggregate transmt power for all of the
N nodens; (d)(ii) determ ning an aggregate transnit
power margin based on a difference between the
aggregat hermetiod bf pkiwars, antdrdiheaclg gieiad eotmankatién link is a
power |imt; and (daéi i) dividing the aggregate
Cadebyxision Mulfigle Aegess (CIaME R Gommanieatishénk- t o produce
for each of the N nodens an individual transmt power
limt that is greater than a correspondi ng nodem
trarsm t ThewssthoBof clhien hewvireeinsfepdpcamptisesther ei n st ep

d) further conprises. oduci.ng a corrected transmt
bondilD s AErPE TRl SRt es S Top B N ogems and

usi @)@ RAAERPABA MhsPIRHLSARENERdeP UGN @RéeBponding ones of
correction factor; wherein step (d)(i) conprises

thelreve mdividurg tiahemid ggwegbimégs.t r ansni t power using the
corrected transmt power estimates; and wherein step
(d)(iii) conprises using the corrected transmt power

est i7rat esTheGneth€@P6RAGIM 1 IWiRer&ifstepIBPESthfigesrOdem
transm t powers. 9. The nethod of claim11, further

conpfl(Bi wigterpining an agaregate rensmiteaver fphilhef the N modems;

over .4 . . in d)

comfPIUEetcBRRifL ah 8N MBER i BUcb kBl b b8 o {f diffrence
beoveen-the apgregat@mmitlfbowerlaad thetdgackgafe teanaininpdwentismite and

step.(b) canprises scheduling. active ones of the

oddid ST e pePRERE LS ONEY G AT GO modems to
praQRFGAALO8: RET LSAONSLA TRl 43nSh e Bobe 1 RIS FSater than

Increasing the transmt power limts in both the

a ewrespdndingtmodend tansamitipewer nacti ve one of the N nodens
when an aggregate transmt power of all of the N
nodens is |less than the aggregate transmt power limt

by &, pr ed@ehdthO P8 claf®PWherdih stepl@) filthbOsbrdrised:ai m
10, further conprising: (e) activating the inactive
mod @pdugigr ebgomraréed Epsnf ePdepstiveatonfisem eachi (ransmihpower

estimate using a corresponding predetermined, modem gain correction factor;

wherein step (d)(i) comprises determining the aggregate transmit power using
the corrected transmit power estimates; and

wherein step (d)(iii) comprises using the corrected transmit power estimates to

represent the corresponding modem transmit powers.

0. The method of claim 1, further comprising:
prior to step (d), determining an over-limit one of the N modems; and
wherein step (d) comprises increasing the transmit power limit of the over-limit

modem.

10. The method of claim 9, wherein:
step (b) comprises scheduling active ones of the N modems to transmit their

respective data; and



(f) repeating steps (b), (c) and (d). 12. The nethod

of claim9, wherein step (b) conprises scheduling
w@edwe79ones of the N nodens to transmit thei PCHEBZN3/034508

t he nmet hod further conprisig?, prior to increasing

the transmt power limt of The over-limt nodemin

step (d): determ ning an aggregate transmt power for

Il of N nod wher ej di f f b he .. .
20088 SoPiEdh veisauas o ipwe® ppLFEARE FrgER bl mi
mE@Heind Adiracti VeShrecsait N AiddaRg we@A R dpbRRatl ttanB@eiower of all

margin of the data termnal; and increasing the _
of e g\bg@ﬂems inleshrithanpibaeassregplgi tranamiinPQWRs 1Bt g peedetermined
anld@ smt power margin is insufficient to permt an

increase in the transmt power limt, and

correspondingly the transmt power, of the over-limt

nodem 13. The nmethad of claim 12, wherein said step

of ilder eddiedpethobolgaim Y drrther compEsEpower nar gi n

CO'TSH Se%cﬁ@zﬁfn%atﬁé NHadelE rﬁggén?,g@h&eﬁ%% MabiPOWiddem becomes

mar gi'n when tHe aggregate transmt power Is greater
actibgrandr equal to the aggregate transmt power limt.

14. The nethqod of claim 11 @gherei n said step of

i ncrl®asi AgPEHBE Slght @and( nsmt power margin

conprises:. deactivating an active one of the N nodens

having a greatest transmt power anong the N nodens;

and 1Qecr éldwi mgthpd eoft ¢lains i whersiwe istepi () compris¢sesopdaing active

ST NI ——

inWe&sied e tragsrait pewel lim@fof Hieaivef-timit Mbllerdfin §tBE(A)f ansmi t
power limts, when conbined together, are less than or

equalctermining an Agaregaist EASHEhROWS: 195wlrofl thailY modemse dbgrein a
O L 205 b MR By e, B S L DRy poye
represkaitvan Aypragatl tranemst poaien ethrgio of ferdataetewhinhl; andn

aggregate transm t é)omer Jimt, the data term na

| .
i ncl PPN REIesle FERURY HORPF ApAelelhen dipaggipgale wransmit
pdwed Hidfsin Buﬁagﬁﬁi%iefxﬁéﬁ" Bt RERAYCSH afk &&%ﬁ?%@/er limit, and

transni't out put, denms having i ndividua
carresprsdinglyphetansitippwet, of therdver-timat modess.pect i ve

transmt powers, the nodens reporting respective

transmt power estinates, a nethod of deriving the

i ndi g duafhe ko8 B tclARVEY, WhdFkihSsai CABPOF Shddhisingbthe aggregate

determ ni ng an aggregate transnmt power enconpassing .
tragismitgiowel @aggin comprises increasing the aggregate transmit power margin when
the aggregate transmit power is greater than or equal to the aggregate transmit power

limit.

14.  The method of claim 11, wherein said step of increasing the aggregate
transmit power margin comprises:

deactivating an active one of the N modems having a greatest transmit power
among the N modems; and

decreasing the transmit power limit in the modem deactivated in step (e)(i).



nodens; (b) deriving an aggregate transmt power
mar gi n based on a difference between the aggregate

wo ca@admi7p7 power and t he aggregate transmt poweeCT/UB2003/034508
and (c) dividing the aggregaye transnmt power nargin
anong the N nodens to produce, for each of the N
nodens, an individual transmt power |imt that is
greater than the corresponding transmt power
estimate for each nodem 17. The net hod of claim 16,
wher8.n sTlepmétbdd obelpin Sé,S\VlﬁﬁrmirldziergrehlﬂEof aggf@gat e

transmt power equal l armn t he nCE . 18. Thgla

met hfébo%tﬁle CIARSIRE PEWeF i oPhED ’1"1§? I G fess Giappr equal
tolthd agd? An@ﬂn oo i, %Hd”ansmt power estimte
fron‘% o tran t power estimate using a

c or r exsh duntividgalprandmitepowerdinit i geateg dian £ oomespoading individual
ctor; and erform ng steps (a) and (c) using the

m8 SR Gahsgt P‘P"c’\%smt power estimates. 19. An apparatus

for controlling a wwreless termnal constrained to

operate W thin an aggregate transmt power limt, the

wi r el@ess Ines dittactkrminel gmstrgmmi\/w m@p@seswmﬁuewga@gatngmnsnnt
pgvsrl]heerl lrbl'a.{t egxge&atta e?rg]%éa IPC 1{1%%%1%%%%?&2&&39 h%%ng ng ?(?Spectlve
tra {384 QALY dorfbihédte? d@@a&%&g%reg‘h& AR nst dudput, the modems having

est abl i shi ng an individual transmt power [imt in
indiyigpab frapsail ROWeRplRHS to fHhthef GPS@E%%@WSH& BOWESothe gnodems

I ans

reg!ntt'fhg feb aeﬁfSN/ rtﬁﬁsrﬂe}lé:??ﬂﬁl n?sgesgﬁ}ag%spgc%@gﬁ e(?fgg%ir\h%é the individual
trarsatispuvier o) coagpirisingg:e f r om each of the N nodens;

and ans for .adjusting the individual transmt power

i 8§ reATY R A BRETCRHS (ISRt RIS ECRaCat i ALl the N
m@g&ﬁ@gat e transmt power limt and the respective

transnit power estimates fromthe N modens, to cause

each() ndi deariving anrapgsedate Hronemit [ fover margiy desedaon a difference

orrespondin ndi v.i dual mtran ower

be Bﬁfg}tigaggrggaq%trg?sﬁuigow ag}ra‘%ﬁ aggregale g dtr%nss wéower%%nt agﬁ

conpyc seSdlvm@mefdgErégdteU@fmsﬁﬁt pdbﬁarlrﬁﬂigiﬂ gldahg tHeaNSAibdems to

power limts such that when the N individual transmt
Priggues for Wh @f éli*eeNc@ﬁﬁ‘?fﬁ% o indiyidal amTHE ROWET Hmdlnhat is greater
th?ﬁ\ffercolnje &n?xﬁmﬂo%gegtfn@@%r eacﬁpfﬁgﬁerh' mt is less

an or qua to aggregate transmt power limt,
and

17. The method of claim 16, wherein step (c) comprises dividing the

aggregate transmit power equally among the N modems.

18.  The method of claim 16, further comprising, prior to step (a):
producing a corrected transmit power estimate from each transmit power
estimate using a corresponding predetermined, modem gain correction factor; and

performing steps (a) and (c) using the corrected transmit power estimates.

19.  An apparatus for controlling a wireless terminal constrained to operate
within an aggregate transmit power limit, the wireless terminal including N wireless
modems having their respective transmit outputs combined to produce an aggregate

transmit output, comprising:
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22.  The apparatus of claim 19, further comprising means for establishing an
individual wireless communication link between each of the N modems and a remote

station, each communication link including a forward link and a reverse link.

23.  The apparatus of claim 22, wherein each wireless communication link is

a Code Division Multiple Access (CDMA) communication link.

24.  The apparatus of claim 19, wherein the adjusting means comprises:

means for deriving new individual transmit power limits for the N modems; and
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adjusting means comprises means for increasing the transmit power limit of the over-

limit modem.

28.  The apparatus of claim 27, wherein:

the scheduling means comprises means for scheduling active ones of the N
modems to transmit their respective data; and

the adjusting means comprises means for increasing the transmit power limits in
both the over-limit modem and an inactive one of the N modems when an aggregate
transmit power of all of the N modems is less than the aggregate transmit power limit by

a predetermined amount.



33. The apparatus of claim 32, wherein, as a result of
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together, are |less than or ual to the aggregate

transmt power limt, and each individual transmt
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ag@eMate transmit power margin comprises means for increasing the aggregate transmit
power margin when the aggregate transmit power is greater than or equal to the

aggregate transmit power limit.

32.  The apparatus of claim 31, wherein the means for increasing the
aggregate transmit power margin comprises:

means for deactivating an active one of the N modems having the greatest
transmit power among the N modems; and

means for decreasing the transmit power limit in the deactivated modem.

33.  The apparatus of claim 32, wherein, as a result of the adjusting means
adjusting the transmit limits,

all of the transmit power limits, when combined together, are less than or equal
to the aggregate transmit power limit, and

each individual transmit power limit is greater than a corresponding individual

modem transmit power.
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34.  An apparatus for deriving modem transmit limits in a wireless terminal
constrained to operate within an aggregate transmit power limit, the wireless terminal
including N wireless modems having their respective transmit outputs combined to
produce an aggregate transmit output, the modems having individual transmit power
limits to limit their respective transmit powers, the modems reporting respective
transmit power estimates, comprising:

means for determining an aggregate transmit power encompassing all of the N
modems;

means for deriving an aggregate transmit power margin based on a difference
between the aggregate transmit power and the aggregate transmit power limit; and

means for dividing the aggregate transmit power margin among the N modems
to produce, for each of the N modems, an individual transmit power limit that is greater

than the corresponding transmit power estimate for each modem.

35.  The apparatus of claim 34, wherein the dividing means comprises

dividing the aggregate transmit power equally among the N modems.

36.  The apparatus of claim 34, further comprising:
means for producing a corrected transmit power estimate from each transmit power
estimate using a corresponding predetermined, modem gain correction factor, wherein
the determining means uses the corrected transmit power estimates to determine the

aggregate transmit power.



