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WD 2006/ 020342 PCT/ US2005/ 025956 METHODS AND APPARATUS
FOR TRACKI NG AND CHARG NG FOR COVMUNI CATI ONS RESOURCE
REALLOCATI ON FI ELD OF THE I NVENTION:. 5 The present

invention relates generally to the field of
4¢i on systens and nore specifically PEU/HE0PHIEIS6

M?E GHIAND U ﬁm%@%ﬁﬂ%&%&gq@@ NEFOH! ce

Cprow dllﬁ 9 eﬁ??@ (ﬁlﬁl‘ggﬁﬁ@ ice and

opti onal I Yy, generating accounting and/or billing
FIEMDPOFtHRINVENTION tracked resource utilization
Tandror 10 cost Tntormation. BACKGROUND: Cormuni cation

[ nks used for transmtting packets traditionally have

a ed am unt of a 15 si gﬁe resource (e.dg.

ban Bfeﬁej LYEnQielates geprgal SHg thed! WheAYen sysgems and more
spEAdaaY o mesd arR@E k&

PR ot FISRFRACKS e BByl SPLSHALOB) o
semyjpe aa@/geggtsra@w@nedb«yltksmdldmg [spueTh cBburoessfot b Bdevicd BRd, optionally,

ackets ar nlcatlons link in
P e Stia Y e Wiy aien Lomdhesibed resowee ilization andior
cosliiffbgneioh. t ypes of timeslots over the comunications
[ ink. The communi cations |ink, and hence the tineslots
over that 20 communications |link, are typically known
Béﬁ%;ﬁgégﬁgg therefore the system costs associated with
zation of a nunber of tineslots is known in
advance. Prior art conmunications |inks include those

with multiple types of tineslots although each type of
ti meeMFtunjcgtian links used fr franseikting packets Tiaditiavalbsmve afied amount of a

PSR e DB 30 A OY B P RSSO LB e
packysfien arediraiteddoyatds astfont, Bfe SUABR en@ B R BAtdGe &fnnect?]d to an

JO acket s bei n 25 del i ver ed to, and received from eac
ACCESFOUSED AL Wmlﬁwaca&wsmnlf The Backels eregentidveetie communizetions link in

 linkWHYBefafds tﬁiﬁtn?raqu% JbitsiirR t%éﬁg%{fpexfeni?gypgggfft?]%%sitlgﬁpvq:r et her

tracked as t ot's or pa

coramumoations Ynlp (thp es@muni3atidis tigk,Ga0 hede thd fROH @b eertinge
[ information into an end systembill by, for

account in
COIEI}?BW%? lé’lns CHPPICHY ke niarier andthergbaratherysiem bystga55001ated with
the QAL BN BEE nGAb& ot Bidesiots & BRWnTR LS a?i&? ?’I Y Ea:%ﬁ%{lmlcatlons 9nks

and accounting systens can t ake Ty
inclyide thesewith mltqﬂ@f}@eﬂ'@ tipeas loacth G eph@actigyé 8f @m¥slot is still of a fixed

rate) and c o track the usage of differenti al
S‘Zé;gﬁg%%’ 5 PtSE%YBgCa@X/% PR 2 BHFANHING Aency AR that wacks sitlkwitiert humber

of tishislcts SRized BREN ks deﬁlﬁ&eﬁ GrabRy
schedul i ng af? orltﬁ’rgn and mﬁi e?gi\asttgé gﬁerﬁl\?/e?élgwg Sasypackets being

delwgrﬁgébancbgpcgléw{,fr@l@ e Eind systemoWIEhachomcﬁer)tsit@ﬁ’tlﬂﬁslots the
nur%%lr‘n%%lﬁ% lgrﬂglgn d%9 g%)ﬁ sygté ogvh?tﬂgdﬁaﬁged ap txmeslots or packets, is
sufficient for accounting purposes. Billing can then translate the accounting information into an
end system bill by, for example, multiplying the number of data units by a charge per data unit.
Other more sophisticated billing and accounting systems can take into the account different
charging periods (e.g. dayrate v nightrate) and can also track the usage of differential service
classes over the communications link bandwidth where said service classes are maintained by a
scheduling algorithm, and access to service classes managed by service profiles for each end

system as well as admission control algorithms for the communications link. Once again though
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WD 2006/ 020342 PCT/ US2005/ 025956 prior art systens
track the anmpount of resource utilized in each service
class, and the billing systemtranslates that usage

into a billable amunt via a specific service class _
VRLOY20M3vel communi cations |inks are bei ng BeVEPOPEY3956
gt aphy |k | Link -
P Y fom PRARE RS b e HESATRER Fovcl fsnendipe biting
SYs 58t trapfslatels ghauvsage witog bidlable amoestold £8pecifin sb®ic¢@la¥s charge.
dynam c. Wreless |inks have dynam c capacities that
fluctuate over tine and space, with the nunber,

| ocatd@ncaneumbst inivhi | AN

nei ghbouring cel Fig?n?]ﬁg{m g‘{r?ﬁeig g%‘;ﬂogglg “gra}‘t]%etﬁgljtei%cgﬁp @pﬁe
fupdamanial dink eesaurcesibatgwedtotiermmckedi arel foswhich mescostha\tee utilizing each

traints on transgm ssion | evels due to batter

reg@gc}ccla{] )96 V?rﬁtd&P?We_ﬁénré?cé%wgﬁs hay j ngr!rm: CRPACilEEs lglpaétﬂ@y;pwate over time
anclapsde] @itM e nuhibeAMat brPthd hd V2R o?%h&’ga\/sf‘e?rf‘sﬁ% cB.5%d in

needs to be shared across nultiple carriers and
nepghborEte el pihaiiatseactively altémkingitgomhmmgcanat teachnse/$he Wireless links

transport. Different transmission |levels in

P ra AR AR iyigh lEvERELE woeh D eeeciy stigfbncs generaton and
regéeni don§faintkUh bi@tion, dah IS5 SoH enefg%('@fsg ggédosﬁ@tﬁﬁ gﬁﬁed)gcrésg Fultiple

sane size can incur very differe

CagiRnANg belvaen semmunicatipas sk sighalingesé endsydteot prueketafahgoins Different
d and

, ! .0 thelr Li.cation are today tracke
R ki Rl AR R kR P g S pisies Furher, iferen
typg of pratedf Hesheesieesdn ine\freREL ffGBntiSad! Rhﬁﬁé+%unications link. None

¢ ene_ra(i_t] e‘% in t he managenent pl ane, which whil st ‘
Of ZNEF% iARd eIRET §iEsicts| dsprabed mntheir prphiSatoni arg tasihy cragediang fainidto the

- [ f raging Jeyels.for data unit
o bR eS| £6h, e e R ol Pl iegrgenereced inthe
maegazmant piang which wyisasifficiensbr 19RY tefN dinfhS oM f capacity and even

%EI |]vetred sgrvl ce. 20 SUMVARY: Utilization of resources
rogeh sglectipngf shargwedeels for ¢aa wnitlrams missions's agtsolficaene forwiatking and/or
deRFHAMINGI tRY . rvi.ce are tracked

in a n(séystc(ieyrrr?ﬁ(%er&;ea éﬁ%ﬁg%lﬁ a %h?eééagsﬂ\e%e‘vari es
dependi ng on a variety of conditions including resource

SUMMAEgL i on by other users. The nmethods 25 of the
——p-r-em'f-' invention are well suited for systens such as
nobi | e conmuni cati ons systens, where the anmount of
resources and/ or costs to a systemof providing a
ser VHtzatian of gyeipisaisethe proade Tieavigeandior dosteasasdised With providing
(F=Xol! j I henc eed to be tracked during .
Yoser te?%%r&ééggéag.&rﬁﬁeeare itfﬁg‘&ﬁf‘? BV SICHY Biere theray aikablewgsource varies
depeediogior @ vaiidty b2 &8ndIdn® theRidRresoHRS G RRH ' a
| evel of detail beyond thg]? trackeolllzl)dn gggtggl?}%@st\%sér’rge methods

of & REFIFTA1 Y Bty 25¢ wekl BatedSrstystams sushasimobae esremgeib&fdak k¥stems,
h&@ tHel ' deternmined as, a .

O S TGOS SO AR B3 paman

canrchafigropesrelotivaly rapiceiime scatbehénee heeadl th bk &Qck@mébhﬁﬁg Qhviedhdge. The

~ ' \V ing.as_a function of environnenta
ol TR B e R @lonens ek es hasis evmiemelof dsail
beyand thacticked ofsytbas whBRAaEvABMSHBBE otﬁé(r%'ygt@?ny §e‘%:£>§']rc$s‘;arrﬁ§eneran y

fi e@;%vi ding the service to a first user, “e. ¢
1x PSP Beh @ bedaigrainediascd fonctidnef efsberces cnstre!, with the amount

of régpBiceiTbeingiieh td ¥ei1fver SHRR! Mnddft & L2 Q50 \%ryilrjlg% 3 function of

environmental conditions. Service charges are sometimes determined as a function of the
impact on other system users of providing the service to a first user, €.g., in terms of interference

caused and/or the effect on the system's ability to supply data to other users.
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2 WO 2006/ 020342 PCT/ US2005/ 025956 Users can be

credited for pre-allocated, e.g., prepurchased,

resources which are provided to other users when the

{0 J@ %y?omthe resource was preallocated does not use
?é 8 5 Resource utilization and cost¢t %’W'ﬁz@%(

|nforrmt|on may occur in a variety of |locations, e.g.

i n nobil e nodes which are the recipient of

comisens can boereditedrfoi [Qreslllodaredac g epnepunoldassd \WBoGftes which are provided
to§t mrun}sca}]teetvmth rm“zl e nodes via w i l'i nks,

RET P e s Boiambing Mshvres e Beinseiea doeso Ysestherasource.

Cost and resources utilization information is

mai nt ai ned on a per subscriber basis and sonetines

ev e Resgureensiligaifon agdamultraequxgalmfcxmbs@rmwpoccpem aSelr¢tycsf locations,
resource, utilization informati on on

o 8 TR i e ST B il Saip sccess nodes whih
coReReiehte vt BORTEHIUER A ASleR 1HkS GRl/0S Mthéd Socalofk in the
Radi us or Diameter, to an Accounting Server or core

COpEYBIgaLRIY éyStqrhe Cp&t@od tesourcesfutitipation dmformsation édmbimraited dn a per
The reported

s B0 P BiPORES e o O P ERRA e P ergnrrctel. Cos

anc$&ﬁM1ré‘e€ul1hz\M(§rhmf&@l@tﬁ&1 $rfa %B'!‘ shbs3eki pelr BH i léér%?nun{jc@fg‘{d using an
reported informati on can be used to adjust sc ulrn

AcopENtHLE CORIMYY GatigaeRfolopolsnchatsce 8 s Radideortdianietee torkm A ctramting Server

or gﬂggpas@@ 9%%@;?1315%0&6%%5 mvfngrmatlgr%sahsg ng gggrtarlgrﬂ;%urposes In some

emBodimdntsi Whe mbgdfﬁ 18fdi‘ﬁiﬁlt1(bﬁm®dtbd«l.&é@ﬂ> @&:rﬁme%@bn&ﬁ??d%%@mce

Wresour ces ta &ﬁleg t he Sy stem costs associated w
iBEsard {f & ingafuakusgs éhedPPOYW%QfQW?é@“ Wint b used td sljet schedulmg

i has
potheh B8 HESREAIEAR | BEcATRURA IS, LRI P08 ABwec o
tranpmii| dndéy irepei vamdtagag. avid alwisetssy ik f Suhs@ling Bvetghﬁcéﬁﬁ%e(aaju@cd as a
useger subscri ber asi s, transm ssion schedull ng

FIMSPINE] RSSOULFRI AR Keep ey siemopia assafiisd méthiarpagtivulic oms use of
resSIQEE viithinRkeSel @MEI?C&%@{)%QE td e %%unlf\?\}}]ru% eatg ﬁ(gj%f £ pay Yora

| evel s of service an revenue
corgawgaioadervisg. t he varyi ng anounts of data which can be

delivered in a wireless or other dynam c 25

communi cati ons system where throughput wll vary

depesid Mg r@Bue ¥ imzed .

and/ oifri’g at | east ?E%aﬁggggd%@wéﬂyg@ﬂﬁsﬁg Q&ﬁke h et Subscriber
basis gkansmissipnfsehedoling @rlﬂl’lbles gulyirdes @nibendjusted bi 4 4c0€ss node to make

oo R Lo B A RE B drdr Ry BRERvensgiviach G baeneracd

by th Margihgainfoliets @ﬂtizlity »\ﬂqwh chil BOGNVELel Y atWIRIS@BE ?&desmf&f
Users seeki n% | ower latency in ternms o

at
Coqwlgﬁgﬂpggqyéqqmd@peﬁ, THHEDPY Vil Wany glependimgentahanietysgcsnditions can be
maMiniZed BEH/5Cat @&agﬁ%re%kg BEL: %s@érﬁmylch 8§h ?tﬁ%e%f;léfa'%g)g%{ﬁcg 2 s

users in signal con I ons reqU|r
CO“-‘Elﬁqﬁilqmsfér@“mg hiepdses: cond| tions to deliver a fixed
anount of data may be charged nore for delivering the

dat a t han
In accordance with the present invention, services can be provided where different users

are billed differently for transmitting the same amount of data. Users seeking lower latency in
terms of transmission delays may be charged more than users willing to accept higher latency

periods. In addition, users in bad signal conditions requiring more resources than users in better

conditions to deliver a fixed amount of data may be charged more for delivering the data than
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3 WO 20061020342 PCT/ US2005/ 025956 the users in the
better signal conditions to reflect the higher system
cost associated with delivering data to the user in

t he bad S|gnal condition. Users seeking particul ar
MRAPEBH425er vi ce may pay for a guar ant eed anPtHPS39p5/025956

resources such a

theé{gr%mn‘}?%ﬁf@rélfg“%‘r?Q“%P%%*éH{c eﬁR}EﬁF‘ﬁg S¥§5€‘H CSS‘@ésé’F‘a@Qﬁ‘“th
delﬁJehﬁ’%’déﬂﬁ‘{‘bstﬁguge‘?ﬁpﬂHE%ﬁ‘@a ght&fddae user paid to have

guaranteed, be assigned to other users. The user to

whom the resource is assigned will nornmally be b|IIed

at @ diffﬁrent at | % éhe.respurc obt ai ned from ‘

ot hEFeIEERNE Raficr!ar leyelh @i sarise %Va‘?aiy B BBYAERT 85‘3““‘ﬂ§éys em
resbhi¢s sWtPastlah OWRIth. ekt @ﬁ%%dlﬁh@nt%f the gre@amwah@aﬂsuch a user can

resource is reinbursed in part for the re-all ocated
allcvvegw;td:@sourm whick yhetusen padthtohia vt guatanteedybezassipmag taothar users. The

er, of the.resour of|t f
useg aM"HB g}e rssﬁ)umllsf gsigng cgwﬂg 1]6{ ﬁ é‘ﬂt @erﬁrglrateff%{rthc resource
obthfA€d FrEmAkE GiRerdidal RA RE gerferailltylalvamame BRfufded! The user who allowed

conpensated for a resource which would otherw se go
reallpaatienl of the gaareseadlanssuragiis feimbrascdny part foaj mhe rdtaélmamﬂtnemmsce The

sys?an¥ a&mw{é&%?hﬁ % gﬁ g a%gf( l?err %P %‘F %§?r§ E)Z}nl RrP t %{ng rcal ocation while

the&@@rmddg@]aﬂly pRiASeSthe Agsm beard@aeiic fullyoR partiePPE smp¥iedted for a
it is receiyvi n}g unwant ed data units, e.g., data units
d

respieg Whick wesldrihdyissgedntsgd. the units firewal | . The
systemmay use this information to drop the unwanted
packets of the type being rejected by the wreless
t er Ini acedrdquice ®fithttie ltnlvan&)m' cﬁain@ﬂorﬁ\tﬁfy Heheadeibeedegs gifferddk types of
| eadi n to nore efficient use of the wireless link. In
datg Bps. & BpHaPSTRIedsPackets dor bathsbiflpie ape agcgunfinediurpayes Acrelils device

mag't’ép%ﬁ e it dE‘ Fgcglﬂng%n@/ﬁntg@ U{}Q ubifnept Ega ﬂﬁ‘l‘f]s/ tﬂEt b BeibS &ofped by

i's reduce conpared to a
thetunaBreivatli e syarnestapaekkis snfofmaibe tcealrbp tk&\unl\z\&m@ﬂ packets of the

bil.li b d for cknow ed e,d_ ackets as _ ‘
(YD BFHBR PR i B B Eemipl OREY © ERATIMGrORIaYS thrn vleswlink feading
to M@H’e%fﬂc‘iernaﬂs%rﬂfttﬁee\dxr@bkts ll‘ﬂQt ISdafeestbtinchts’ £6& Y&t gl%a?%ed for

Users may be charged for retransmtted data unit
paclipts vdrcrare indiceted habeingiakengsdwhil/ohthe ases billdnsxitdded combared to a

0 . Addi. t.i onal char for repeat transm ssi srra
chep B ped g R eTpRABE: rubhak PR ST Rtk ey b dile
acl@@%ﬂgd‘d‘}facl&ﬁ dsosiPatetl %ﬂa&%@e@é@dtpﬁcl@ﬁde(n@for b&s %Hf@wﬁ.@ﬁ were
retransmssion will interfere with the scheduling of
transpéltadrbyhotisyereepfultyoreesivedr  users. 30 G ven the anmpunt of
i nformati on tracked on a per subscriber/per service
| evel in the systemof the present invention, nunerous
bi IIUsersgnaoaba @iatged ot garpmfifedih@ ualtd QW difer@ntS Y@M fabkets which
?‘fﬁ?ﬂghe amount . of revenue that can be generated
areé‘p R iy are élot.“ﬂll changgs, o gpgRied EHsmissipng may yefteghthe system

cost REQHAEPWth uﬁn?hlgh@}%%ﬁﬁr P frsrhifePdtsy @ﬁits%ﬁ/o? Sgclz{{;.{?%ge

to transmt data units for sone custoners than others.
retrapsgassianiyat! interfere svidhttberenheduling obide wiahdniisgort © quwy ugers.
premumto
Given the amount of information tracked on a per subscriber/per service level in the
system of the present invention, numerous billing variations are possible allowing a system to

optimize the amount of revenue that can be generated even in cases where this may reduce the

total system throughput, e.g., because more resources are required to transmit data units for

some customers than others. Given that some customers may be willing to pay a premium to
4
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4 WO 2006/ 020342 PCT/ US2005/ 025956 obtain a certain
| evel of successful delivered data units in a tine
period even though it nmay have a negative inpact on
ther users, systemrevenue nay be increased in
QHPUINH2 with the invention as conpared toPSHYBMAR025956
where billing i's not tied directly to the actual
obiginregertaindexst ofofuccegefn] dedivergg defavaitsEin @tisre Reriodewmigogeh it may have
e
BN o BB e ALl PP R RIRRR b61 e
invehitdl dseompadd td 8seu eesredillihg is'ree etd/diraat] ptetie emah dyagic cost of
portion of a poaol of resources: Some users do not pay
dew“ng)éat@amlarrﬁr@tséms acEFRIRRMOWNGASAIVISE pr eal | ocat ed
resources and sinply are granted resources, when they
are avail abl e and needed, froma particul ar pool of
r es buvooesmbdlimienss ussBican paygo be gearitese ald@rtsinkaserunbefpreallocated
uires additional es(gurc,es@b ond t hose tg
reSQURSH B ECEINS 2 BHOFEBAShEOTHOR WA L gfresqurcsa Pomapishiqpot pay to
b AR g RERLHE IR R et BRI AR haftBtesources, when
thelyesoavadads arel rgf:dedr ﬁsmwmﬁs:uwn padl ofverseurpese aV hacatsed etgg service
anot her user cated resourc
SupELr rrE%"e\%ﬁ?‘EHO%FeéO%‘TSQD&S?Wdh?SS D UEETer By eIt of
pretaﬂ&ran@ﬁ or th@hﬁq@ﬁﬁl%ff kasBhr¥es MR A 8 pREBMaf Mnh@myls allowed to
fromthe other user due to a servi cg subscri ber bel ng
acquirewilditipmed rasourpesy €.g., prsewrcesuvhi¢howere ipecatl ecatadr to @sothémissmo e

o PR By B ST AT ODE e (A AL G gher useror.
altéhangBdwhiRh hbtehdeR dkeR 6 REEHom HRSAMT G8& dak tda §edbite WUS&{ber being
I s higher than the rate such resources are charged at

willing sy pay s prerRiaues fathe f@%l@ebyfnasou@éldch/ﬁmquﬁ@mhqIb@alu)cmapn of

LRI I e N

resb@testdne rate aflhlcﬂﬁﬁhlgderftlﬁﬁﬂhlé ﬁl&aSsquels@r&éﬁ%rdJ&ﬁEgeaQt if pre-purchased or
recel ving the resources is billed. A difference between
sqdrhey asEFUMRO Whs igled to uep dhetrpsoursao imtomelsintioddnents, thﬁ:elscrsfeqm whom
the r@s%ﬁpéé Qgretraﬁloﬁzﬁéa Is%?\%'ﬁ%% %dﬁ%&l&‘f,? F%llg %Ped gs% }‘ 2s Yhiit 8’16 user
e system provi { dcatio na

recaie hguind icompres ns/lblﬁed A Idéfmu bétwedrathe @ﬁo&mdﬁ Ofedit afdlihe @fhount
priority level used in

. C nl?eafun.ctio {%
bildosprpsir ﬁ"@‘”é("gépwee 0@&?&&%@%@&@@86@@ profi{ terthsystem providing
the%zﬂlrocﬁbonrahg Bdcobfid] ges‘E?‘ch\ée ThE %ﬁbﬁrﬁ%aﬁ Eg iridR léfe‘a'r;‘téd cdn - function

in the case of nultiple users see I"'ocati on of
of ¢ @y lﬂesl usgthin @Ermimonga seoficeasubsetiet's, &.g., syntmn ases'eIight to receive

n when .a subscr r_.relinquishes
ol AR oL v BB e PG BT s T el b phispources. The
ambiSR bf a E1@Hit AXRMR @ses@le{)&ﬁi@% Gherd i‘ﬁibsdr?bef RlihQLHes Q?ge ?llocated
earl%éfgl ving the systema relatively long tine

resgiyien o6 Feallacationkroanodisr usse FQT@WF@Bl@mrcwumyhénes rebn@tdsheédarly

|
gwl@ Fe[ ¢ Cg?\eaarteﬁagﬁ%léi\@\ t%e t%lsﬁr?rdgx %B ¢ ugn o AN, L\?‘f hv@ rt&slpggﬁnyy be

creflitad m@altﬁaocaajsadvlncegmsrrelesyel ¥ hele siyrtte mamt@ﬁha&@euMaUBmadmon
eso rces 30 at a different rate than-used

o %‘r’ B%F’ie ‘&sg{OéEPa r‘E%)élfcef’ﬁhet WM EAT8C Resed psgalificataghesources

at 2CEEBR rdke than used preallocated resources. In this manner, the system can charge a
premimum for users who allow system resources to go to waste and/or give a discount for
unused preallocated resources which go unused where there is an abundance of resources and

the system administrator would like to encourage purchasing of preallocated resources to ensure

a predictable minimum income stream.
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prem mum for users who allow systemresources to go to
wast e and/or give a discount for wunused preall ocated
resources whi ch go unused where there is an abundance
resources and the system adm nistrator would I|ike
W(S) A¥B0#*3ge purchasing of preallocated resouPEBYS085/025956
ensure a predictable mninmmincone stream 5 WD
2006/ 020342 PCT/ U52005/ 025956 | n sonme enbodi ments
oD BrRRARD dMeRsURGHIeBdds AL Ksell ?(?‘t?éﬁﬁ((f@so@f&g aﬁ@ §fVic€ utilization
~utilization information and then to report the
infammation had den foeperhtit iacauntudatedsin fprmatidneto Acg otha tAicoguipiag part of an
f an . Ayt henticatjon Authorization counting (AAA)
Anlfop (o Ml boRr R Ar Bt PRA NS Bk St < TGS My bl Pl
intdDAlS FBRR SMannd, MRRLIENHRERaBYm [ C&Ne s%ﬁ@c%'s‘(r%nﬁﬁ”sﬁé'rrﬁ%ﬁd system
from systens and system operators outside its usual
Optsr@tpmuow@lcan%xsum|smhlccra5pa rwdiichrmaayenat bm&@nmwnmy tocth¢ hebile's AAA
server, and/ or  bil.li stem
ser}/eééxBEi/f%r E’Iilllg]gustyf,tp tgeé}rﬂ)%g\e g{lllgfla%grtvée ‘,ﬁlétef gatrta %tﬂe mobile's
AcbRtih € asd/orAGIGiaL Bystdne BRIS sidipliked dcb(ﬂgmﬁg’ ski@and BiGws service

sinplifies accounting issues and al |l ows service
Propyrdgis; vefisy ase whiccoanastedde oroinedet waentes inge billangandeross eereivingr

R R e T R
betR@ENMREIOUBOISE 1 drooRdiffDehveAccAREGALNN. | THE 6 N&ioSe B4n reliable track
different service providers. The nobile node can

mapy ypaphPfedata de Romerasss, thepeebilsmodmttered pwksbﬁh@v odemeation ked then
d Lh
colTBR b8 34508 FOATGH Bl bRt ] LR RRIAF bR o

nodi: (fah oayuest rgoorags fob @ partiad iSpackdt €owntat ih@n umﬁereﬁ&ﬂces e.g., traffic
uest resources for a particul ar packet flow but tﬁe
Ch%ﬁg SggRente &y i difierentdlay. *terraqhﬂheélo%ﬁemwﬁ@mag@rglféimagng when
resI)lQEesq'e lebE@FR e ﬁb@‘?fre u mﬁfdmpéth& fRQders ﬁ'foq*rcha%lon isqused, in various
I nformati on 1 ndicating resources requested o
emborementguo adjestws e«:httfod)blllargatshlerate‘dl VoI tha'hwalld: nbde! r‘m:taln(inbllb $ode can
sed,..in varioys enbodi nents, to adjust or control
s el ent St ol esa Ui FHOTHORUBTPe st g gy i acess
nod’éqgleblﬁﬁg pubpo@GK Aihodhd inedrakio r{_{)tY%ﬁec‘d &k bﬂ réc%es can be the
i nformation tracked™in sone e I ments |
nurplesd ef pagketbiot framep thatraposes vedAryhg miobide natk olarettei masblle node does not

ed for billin es can b 0 number of
wal R IRGrC e ik R E P getist it aner st may be
blllb@&ta dlﬂ@rembﬂeh]@anriﬁéil@atﬁ@ﬁﬁesrm{xch éﬁ@'fbtce@@&jdrgi @sE@r Qﬁemgn\Q:Iy, the

using a firewall. d, @% di scarded franes
mobliffIage Ciynlekistusd arbdynmredlbfqrs feames and/6f mackets. rat e t han
packet s/franmes which are received and used.

Alternatively, the nobile node can be issued a billing

cr edhile feosursaiesd tifatlan® andayicta gy arp agsk@bedl: as Bein¥PprtfSrmed in various

c{Besour ce use trackl and storage are described as
nodg3ireQUIGE M AR MIArmALPR sansbe mMem@Led ip savstal desatiqris|vithediffenant sets

of Jhﬁﬁﬁit%tﬂe&% c"éﬁ&t&ﬁat 'im:rﬂlff@rﬁﬁqodaﬂ r?’segg ﬁ'le end% Elel r?lnf tr%ktresource

different Sets of information eln col Iec
utiligpt dnei pfsrm ati apcrent amlsbleet @e acdebrenodn, dThmn:éeoun&yutthzam:dh mformanon
r t|l|zat|on % tion not avail abl e at
cougggagélsd?fﬁe&arﬂ PO ST \F’%r B PY ?W%"B?ﬁ@%‘f’& g 8?1"“’3 eg 2 AAA
server and used in bill generation.

Numerous additional features and benefits of the present invention are discussed below

in the detailed description which follows.
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collected at different points in the network can be
communi cated to a billing device, e.g., a AAA 30
server and used in bill generation. Numerous addi ti onal

t nd benefits of the present invention
g&é@ﬁ@@@ﬁsbeIOMI in the detailed description ﬁﬁ?@ﬁﬂmNM&BG

B f EﬁéiﬁﬁggéégﬁgglU82005/025956 BRI EF
S WA INLE . —rigure 1 is an illustration
of an exenplary system inplenmented in accordance with
the present invention and using methods of the present
i nvEigtiiednis a8 iliisgatioa o An pxdmpary aysen timglesieotedge agsfordance with the
rvice.utilizatio rmat | on transmtted data unit
predi Eicop BBt oP P Bl s s var i ety o
ot her information which may be tracked, stored,
reported and used in billing operations in accordance
wi t Higyigr2folliysteatdsolis sipriee omr\tlwemlmﬁw@nvﬁocﬁatlopotrmsgurrt%data unit
r t
oo, At e hdisp it occl BB FORR RrahGE R AR e
stosederepsredl dnd ugehianiliey ofdrionelneresttisnce MavatidusdngbodAfAents of the
Figure 3 illustrates various types of resource, cost
”Wﬁﬁ&mcharge i nformati on which may be 15 tracked and used
in accordance with the invention. Figure 4 illustrates
an exenpl ary nethod of generating and using vari ous
r esBilgm(ee 2Bund RCZ Austrare, theestionshippenestn \aﬁduscﬁldfmernti ytores in
values relatlng o, tracking and utilization
“Ccé’EPU?ec‘é’é fhg ! W&“%’&l‘g%“éh@@fus?ﬂ‘@gciel?tﬁ OHEEB‘P@SWééhW’tWﬁ‘&eZA
invention. 20 Figure 5 illustrates an exenplary nethod
of allocating, reallocating and charging for resources
whi Eigurednillbgrasdsivatied, tyes @f restuoce, ovs dndghacgesnfos@atiorawiich may be
ﬂgnce doHated &%on1aq$®her user who either does not
tragied And wgd i acsaTaReeoy It Be FWENYA™Y | i ng to pay as much for
a particular resource as the user to whomthe resource
i's finaILY al located. 25 Figure 6 illustrates an
exehighigrdyi 1é$1tiitq&@d exereplanyrndting! g igonegangiand asiop v dams eesource

uulv\ﬂmp%ﬁ rbg%% or%t\{cerrt])tlple(s)gf va%l’%llit%g to 1§c Illg? crnd utlhcz]a:tlon of

services in the system of Fig. 1 in accordance with the invention.

Figure 5 illustrates an exemplary method of allocating, reallocating and charging for
resources which can be shifted, e.g., borrowed by one user, and hence donated from another user
who either does not need the resource or is not willing to pay as much for a particular resource

as the user to whom the resource is finally allocated.

Figure 6 illustrates an exemplary end node accounting process in accordance with the

present invention.

DETAILED DESCRIPTION OF INVENTION:

Figure 1 shows an exemplary system 100 comprising an access node 110 directly
coupled to communication devices 101 and 102 via an access communications link 150, Access
link 150 is subdivided into timeslots of different types where, for example, a timeslot can be

defined by one or more CDMA code value(s), or one or more OFDM tones, or simply a time
7
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Figure 1 shows an exenplary system 100 conpri sing an

access node 110 directly coupled to communication

devi ces 101 and 102 via an access comuni cations |ink

§E¥ ACCESS link 150 is subdivided into tinmeslots of
@@W&ﬁ% types where, for exanple, a timesl oPCHHRRORRI25956

V?chgﬂleo tﬁ&)(et @?@g%y(&%? tigl%?lgﬁgx lql%az%rﬁgés ’ $ B@%Qg&g% in time, may
be BICH{ISROOHRLTH IR md:'v&’rﬁ i P Be ngngele%ﬂ“gm & tfnrxte 9\%@&9 Yink 150

carrier. Each tineslot my a single fixed |engt
speicriicallymacludesyconizel sagnatsi 151 er bnotdcag ignelsotsath attarrmenmo betten

may be .varj abl e : Acce s link 15
CofiaiiedRide P idiciiand oo B GREH BF sertipicaiopadinkend t
spelifitRisy &kign tnmrsloesrcﬂf dERIdnt EyebRE fhe HRTHBYBF €A LARDVERHE CES

101,102 and are used to nmanage the comuni cations |ink,

CorgmUni#$ions bpbéi@ iAsagss yinkd &4 @lﬁth@ﬁ aemplistsgingthstdbiohdnagirand multicast

carrl e of un t aver
L hpbo R Bt heb I abBLEu Y drepdts il Brapubsetor
cOBRUMEAtRAS deNIbes @SﬁplecbtroQﬁéj@oa@ﬁurﬁéh@oﬁﬂilhﬂld BRSEachttfrdsid: Gype then has a
ti mesl ot types that are used to carry data units to or
sperifigiditefon qyer the commapisaieans ik which mayrhaiont eftplovks downlink or
i C ni.gations I nk 150
A G B e

nodEolrtﬁU\nhmsatlo‘ﬂmlSﬂd tirndsloMare hom&ye brenmedel 10l d ddlkimunications device
g ownlink or 10 sidelink. Uplink tinmeslots are froma
Suc@ ghfemir et Sideliiraesials e baweggamaunieation dleyipes syl assfsom device

1018 vu1:g-q)®2 mfhloﬁtﬁrg%}{cgl Bk ob tHTBRLERL ﬁoo%rlqof’fﬁﬁsglggma&%?%%se peer
no Vi Cce

to a conmuni Cations device such as
to peerd sndSludethmeﬂlot‘s laveellas sl] dreethre trafie nintolon, i uhdédtaken by the access

ces as from devjc 101 to device 102, wthout
”O‘g’iel:/lbtv‘aﬁg? Hrﬁ’dgcé‘ﬁttcof‘gokwaliclgéss node 110. The assi gnnent
of these "peer to peer' sidelink tineslots, as well as

all the other traffic tinmeslots, is undertaken by the
accésisast dowvmodeignaB (Vi@ 1 Herdiroaaedtironoadcess nodé ¢riados

151.. i cast l.i.nk signals . (156, 8),.are _ ,
corpRUHeAHOP R R O ARk SPR Y. 4 6t CQUMifos s Unicast uplink
sighl@yi168 5150143 traddddidted fr@x%QSﬁlHuW%hNon deQxcHé"gl@)@SIOZ? O%écmfel y, to

time slots. Unicast uplink signals

acceysandad Hia dmfcrampbaimmn slotst Uninastl eidélodssi gnd 31,59 mz)ommumcated

fror%%%ﬂ&%?ﬂnﬁ%ln}/c‘@tﬁo%s t\/lcg og&se% cg)?rlj%'%{?cglug%sgy Ié{?cgsé g. uHom device 101 to
deviernRnivictuedtavetdiggRcdeds inb&d 1 IQJOWEUaQQ‘KdeﬂHk" tifRVbGE BRadcast

cond conmmuni cati ons devi ce, fromdevice 101 to
S‘g‘H’E\}P@Bdel@and%Sf AovRlinksianals 4 ﬁ?@r ersbeplingdgnalzd,53, and broadcast

mdéﬁ'ﬂk% his §SQS:OV\HII§IFJ“§ d[@a%lvat( roa%gt%%ﬁgﬁk tlﬁlegpoasp ror?acast Ffmk time

oadcast broadcast
Slots,l fgd atwddBGsideind tlmmns)ampecsmjpl SimKlagy gnalisasd&binlink signals

T THTAEE! G Sehle 156 EhlbietT bk arolscoaian maosphedelink

sigrtal sMB 4 8) @hfunida@RIRFEE inYBlidst d%'wmlhlé‘ﬁ}nx’slg l'rfuitfc@§tu hnk 1me slots,
downl i nk S|gnals i ncl ude (nmulticast down P

and pgtcasisigelink 4ge sigig)i igRpesti I&ltel‘%laﬂyamdltmﬂttclpwgbﬂk uplmk and/or
sndéllr19§ ang 15 é%’lﬁl at e m'lh't | GRS

llgh § sr%f‘éﬁ‘%%i: frl %Sglsl’(tte v|e{ Qa N Pl&upﬁnk and
31delmk timeslots respectlve]y, with broadcast receivers that are not members of the multicast
timeslots either ignoring those unwanted multicast timeslots or dropping the received unwanted

multicast signals and associated content.
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and nulticast sidelink tine slots), respectively.
Alternatively, multicast downlink, uplink and/or
sidelink signals 152a,153a, 154a naybe transnitted over

broadcast downlink, uplink and 30 sidelink tineslots
MOy, with broadcast receivers that aP@I/H8005/025956

menmpers of the | ticas tjmeslots either ignoring .
{ hoage assreniiosh | ML IPEREd by § hEshan 4nly 10 kiogiadR § 0% e backhaul link

. . . : : ot odys _

e A S OB R i i

fortbelearfidg? df slamamps tchndyfrom thaaddessdodk il bk Thé hcdess @odedd@ has, in one
162, Th Backha | 1ink .1@% siniL rly has communication .

exX PRt SRhOLTROR Srese{AaR T RCg P FX LI MegAEE SO Ry 2 Wircless

coRfnicdBonshik 15henGRELsE AfEr Pt qigi Gl %o%trbmn%%t@f&aeoﬁ P&ket

access node 110. The access node 110 has, in on
forwaedipg anrdycosmrbloddnasmver the bars ssdtnktliSOmnidntbeckrackinpafate datl 13 used
' used to manage resgurceﬁ on a mﬁreLesi‘glggqpugicat[ons
© MAAIECTSENahuE ¢SS OF BUPER BRI 11O 'Oo o cgprations are
typiéH IS pREBmMRIIAyAROhccBAGKREr pattan WaIHALNthiARFEr 6PERG @5 are performed by
signal s over ‘the access |ink 150, and a backhaul .
thg prsestdtian @apdl2. Either endied or bash.manemki nateso cancsleyakedheny ariods
or wireless co nicati.ons lin 61. Packet op tions
coffmgMet G RErFFTRUN SRIAEE Bt bbb R B PRl Bovocol
(IP)hiak&tand 1inkdysy@rengfle padke® RS bt &sptell Ok eafle Bdmmbifiations link 150.

_basestation part 112. Either entity, or both, in .
Sigg#bi Hecommunicatonfrtaicenkld, 0B arey rdnguremprcenbrdine cpwarised of
, essi a ' ' e th acket.
S e
preasi geanf aipkislirg foothe@omimnismiunk ¢k 0¥Ewhilfiehe IP Host processes and

communi cations |jnk 150. Simlarly, the comrunications
Projedss sigBalng suRRt 1 Intetpef PARIOGOL BRRXEEr 3Jthergiuhe ysation is alternatively
dh%&&thﬁﬁﬁnQﬁJPgmﬁ@ epart 101b, 102b and an I P Host

part 10la, 102a. The nodem deals with |ink-Ilayer

processi ng and signaling for the conmunications |ink

150 ilst the |IP Host processes and 15 provides .

o oM EF PG O 5 62 PR Ao e S-S Bimeaieed 20 via link 163 and o

Rk X GRdésNGa |iAl B6Y. TR a4 M8 | ' i
Otother nonﬁlﬁlﬁacket syg$§ﬁgh&$%e@%g¥ﬁggﬁmg%%§9%ggwpgmléstoa
neferl hrle 166 whiiahdss then anuEettowritliingsesearydd vib20inki 1671 Tikaccounting

16 nd t other access nodes via Link 164. The o
serb @AM 6 - S GE an S o PiTER oo oT® Gocss 1k 11t indicae
thel fundder SHaRAING CEMARER k6 ByaMMeClicdsS 1NV &RURDLiBHaITyIh@backhaul

) bllllng server 130 via a |link 167. The accounting
link & 1; 8pid gl2lg unds briegisenblogif fieat caghh of the oeramauicaiontdemiges 101 and 102,

f t ode 110 i ndi.ca the .
T L g b B AR EE R AR e BT roTie 8 B smppigatons
devi&B 18hdl0Gph therfadnh yf ihtegetanad kdadbihmbdr icBlintdr® Jwittseretbrdddrécounters
sent to and from each of the communi cation

uni ts being s . .
useg s %?égcafb‘%%}ﬁ%rl%é?mﬂpé, H¥e dlseroayntingciseerds aedypically sent
pe@RMAIatEMe akccuRgh AL ERS 3200 anlfndaf pel?@ﬁ Ebt%gtr??gl%e accounting

conmmuni cations 25 devices 101, 102 in"t
seryvgitld@erhegepunting sarvard@P powides evage reppidh famiee wiHingoewer 130 so that

iheGOMAS 8-S comuni cations device. 101, 102,
le'clbhe %cetr:roed r%tu’ |6 E%] %rg%%rgggpaasraem?nf R df%?qggﬁi ¥ hiF&uiomar he armount of
data units and the usage charge factor (i.c. tariff). A simple example would be a cost per byte

charge factor that is multiplied by the number of bytes used by the communications device over

some measurement interval to generate the charge for the bill.
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periodically to the accounting server 120 but can
alternatively be fetched by the accounting server 120.
The accounting server 120 provi des usage records for

i]ling server 130 so that the billing server 130
&ﬂﬁﬂg/gg%g a bill as a nDnetary charge that i §CLUS2005/023956
funct and t

e
charyb i Bovst e TR Rpgg HoRRefs e e & St e -
chg€®%d cofEoniohént tiahar@ecfagatvath thdafstenscodtibftdeRlérad aA¥amount of

t Re nunber of bytes used by the communicati ons device
seryiger sucls anibe pesaeiate remberiof franspalted @ dgbyrapdadada v, O iege
cogll%){ug{cgﬁ i éi:el'lgff‘ g%l\lﬂ%gggé@ 8%‘%’%&5 %T rbﬁg%% Qgig%g gefnlercl b? atime
peAGEC ORI dehroa6ioh 5a ﬁ]@ﬂhuhmhdiﬂi?otﬁth@ﬁg@ﬂﬂ@@d%l @ac&atbe incurred by the
conponent that is associated with the system cost of
cogpaiunigationigleviae befoigrin agFoundrg gEQie is tEanemitigd tq the accounting server 120.
In @?c%%‘i" Ith%tc“?iges ﬁkﬁ@'@%ﬁ nr#un%blregg (m(gin @gg Wi ﬂ bg ﬁh%%ﬁ&%gdeqznx%d during the

pr@ﬁ@@tﬂbf Lﬁé arﬁeurn\t b serdes Adinge ctak ge\aelleyosb eoidpdricnedapye arcated as a
time 5 perl od of service pr oVi Si on or a maxi nrum anpunt
sugmaphiguge s I08e eoBPrerRBUNE SAUTe AlERHY Ay anpatgreble cost component
mdy T Eh éﬁt@ﬁ trgﬁ(‘éh%ﬁmt}&f oflifta %Hlt@%@b’l%&gle r6&%o gwbr?efnt can
ransmtted (0] account i ng server . I'n eac (0]
indlinde tbasesunn ofvesir make redodveds tioft adabasutreidios thd ddcedséink 150 and/or the
transm tted/ delivered duri t he rovi sion of the
backbat 0] SuFYg i Taperrig) o S ARGREEANG R et ash e chargeable
coﬂ%ﬁm?@ne%f @ﬁta%gltl%ﬁal% mah'mﬁfo\’mflt'lchlﬁnethé chi%‘@y & thémsre%f said
data unit counts ternati vel y, a ch argea e cost
resooreporsertl] &Cinﬁwaydttm cortkairgdctfaprotiea obers mfas@idedsqmmbécm@ﬁmployed

data.units ch st co
by e R OO aRE: Br ranb PEaBneeRbT e R el Tk EfsiBle cos
coﬁ’@oﬁe'ﬂ@ca’-ﬁ%ﬁﬁe? ihdlkte idfeRmared et retshl% fr&ﬁﬁkmxtlenﬁ]hmﬁn lr@:isuccessful
during the transm ssion of said nunber ‘and type of data
reqgpiiensof sTidelatshmity etthe eeceiversandspepberdiptinadugde inf@rnaticsrmal daga units that
ude [ mat i efficiency . of th

areslg)ﬁ JUGeessiL l“un]f Oecel vaeg O@kcf)clﬂartggzﬁ)lerﬁogi,%pogﬁn 6snth?rﬁ§ox? Htg%go( trzgﬁ both the

coQloh ee aﬁﬁa@hﬁof@&taamtsitrn@WdCaesVeh% Reckediyluay@thintyt 2ssBdia@d with the
speci fic conmuni cations device 101, 102 during a

de%ﬁ%bP?$%jW¢ﬁﬁ@ﬁ@ﬁmmTﬁéschargeable cost conponent can
further include information that results from any
uncertainty in the successful reception of said data
uni Tae billifgwerveet® aredtes abill as pamicliorcetl theyarho\elt vflgrvice such as the

formation on data units that are not successful

nuwgereq faeh tyRhef dafiinge Apiteing gt chargarstrs der thy tymf@@@rws as well

as @Bl tibPoft tE@E&r%’é%i@ cBQ%om Sht Rod & HPUY oMo 3F ?ald type of data
units transmt as well as track any uncertaint

ungssoci ated with the 20 dellvery of said transn1tted
data units. The billing server 130 creates a bill as a
function of the anobunt of service such as the nunber

of gaehectynrdofl 10iatadesTiled s ftdt cosabsmpdnentaingtferh and zﬂgorithms
for that type of data units, as well as a function o

usqchig detiEmige His fixed g3t Ocbppliestble£e8 semapnsat o a 1swWhef using resources
witfnSwhrixS@E St B REn it S Bata EtesUHALS provide a fixed cost correction when

delivery of data units is either not achieved or is uncertain.

The access node 110 includes algorithms used to determine dynamic cost components
that contribute to the dynamic part of the chargeable cost components. The dynamic cost

components are determined as a function of the dynamic state at the access node 110 associated
10
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The access node 110 includes fixed system cost
conponent paraneters and algorithnms used to determ ne
the fixed part of the chargeabl e cost conmponent as a
result of using resources wth known fixed costs to

MOAL342ai d data units, and to provide a fi XEHUSHEY025956

wifidhe Gt GOl do by S ekt o e ufloe Sl ifad e components.
OtheRedHAR Dt B BaLiE EQRRBnERANE OrrdRhEY M REmAYNRTbAwWESth Pahcé(a layer

€
conponents” that contribute to t'he dynam c part of
anccthahiglesdybetinesdats. Somedned and dyflmiagoszavimpooess of the access link 150, in

e R PR S LS L R0 R R b 2Ry GBS TR ot s
dyrﬁaﬁﬁ?éc%?t he Qgﬁﬁgw%{%&@%ﬁmgw (?wgbgsdsoci at gt(lls i x%%q the
schedider feotp assepinied linkyFherschedule bpically wbgsm Hiehecasbestmgponents to

i.nclude the effijciency of the i ng..bet ween. th .
pref R B ekl SR e Sy dP B e SRR suivte
tra@iditdly Ba b Sp&diptfoEATRANE NS RE. TheoAGL&mspatddtk akRfsurk Bf benefit
the exenplary case of a wireless link is outlined in
fOrfefl(éUfI@Slgl’tteV\h@m&SEi]@tﬁ@i, with shedhgst castdenefgrasriq bpggassigned the timeslot.
m c t ¢ nts.are icall term.ned _and
ThEX IR 50 boPORRRAR & BpEnley PSR (25t Pt o for
speaizeomaiuaitaliomiklevith €0 15 tiPasclidt Smel nigHse@ eyt iiees ], nbefewarded into
cost conponents to preferentially assign tineslots and
the Gt UREDEECEY SPotaeay UERd 1o QP sRSIE BReh OWAEractual sysiom cost of
- i transmtters are conpeting for the sane
Serwéﬁrgglwostﬁ)gl The cost is conpared to a.nmeasure of benefit
for each transmtter being selected, with the best
cost/bepefit netric being assigned the tines|lot. 10
Thobte e s Sesip RBRTD PRCa BEATPRIGHR) SPATBrAbiesos) y
corhpekaRfofthaddi8o a6ERsie MRdGurktBadol Facthr férpaﬁtggé 4fd amount of
comuni cat i ons device 101, 102 0\§er sone sur enent
transmtiegdvdata unitpsuch oranéutdedilisntid betidrecaeseniuthe cosy oSty atsmittiag that type
ubsequent |y .used.t.o adj.ust bjl.ling based on the actual
an YRR SN T i RoBE S igiRTICHE Shapeabls oop ggiponent
infSefaMef. 130 uses one or nore historical exanples of
chargeabl e cost conponent information to determ ne the
future charge factor for a type and anount of
trapsmitted data unit. . such that future bil Wl
pet aricris oD, {RabinsBieie P e e eyt 13 Ednipuesapered
fixdwobetonpbnéhad @ndiialedrithant wehisioMRe hdcedndat d10bst®bh 6@ or more
_ chargeabl e cost conponent information. 20 The access
hisiQgerd mMeERe)resRf dynanic sgst semperents 20d serae trdel forsgharaeabiercos80
L.xed: , i d/o .
cor R SRS, of LK 3L BRAE HE R IR Ve less g e
schedger@nabiiesthe sysiesd aust cfadervidegsoni€6n @f bediyanapedbyCaSliring either that
conponent s and SOHE tar.gﬁt for chargeable costs )
OVEE BHPORERHE MG PEBfre? PAEY Fr&oPMmup|CaideYies Wehbauahlmiorigeur more
or [{f3RhAGOMRAGKe RN QEtUBLEsebi@ afdBnt of transmitted data units (so that the bill will

better track actual cost), or a particular communications device will be able to send more or less
data units when specific systems costs are present in the system (to control being scheduled and

hence control the size of the bill). This is discussed further in figure 4.

Figure 2A in combination with Figures 2B and 2C, shows the relationship between
access and backhaul link resources, with access and backhaul cost components, with access and

backhaul chargeable cost components and with access and backhaul charge factors and charges.
11
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25 schedul er enabl es the system cost of service

provi sion to be managed by ensuring either that over

some neasurenent period, a particular connunlcatlons
or |less char

Vi be able to incur nore
g’;’ %"@@2@“& for a speC| fi cI Iarmunt of transnitt®e Uél’é??’é””“
T hirks 286,288 A PEnRL INeadiritrn S Sl BRGICBR Ao o he

assddthted poraelsl (oot sitddesvice dataaniiatlife shate Bpacshitig with figure
systens costs are present in the system (to contro
2Ab-e$wbgc®@h@dbﬁ klingkatityesoniaisd evidgie pssr of he campanigtiqnisvices 101,
[ r,: [
10’pf %%EQJV ce gﬁita\%nftg Hl%%@ﬂ# gs v q v1 dtﬂa%icgkﬁjn%dé 1 tI(E nggtﬁ)s%er

resblﬁt@idwmhg&bllh&g g@imatiae 2405iS st@m‘:l i fopkdabilemboiy 301, which may be split
resources, with access and backhaul cost conponents,
acrgystpysiexd Biaosnt the semmuRiFationgyicsniod. 2c6ess nedhrbidhasroanting server

o0 25530, A0 OB LA RE) WY o 200

dlffelegmry@Ss Ahc&sCliak smedtieembploved hehe st crétses imthd tlaaghiksod of service
paraneters are related to the associated paraneters
ddtfd Ypity Qvandfippeeatlitkel P Aeceanling TGHIVES caEnts Kl Bithgs ipglude 1 to M
I t
001{51 |4ﬁ23§'i6)ﬁtfr%r#s$rgsés‘éﬂsr10églle§;yggr ;ﬁ)weﬁ'%on%rrﬁgg)?%é @ﬁﬁm1t§er§ Hfthe access
link d5fhioniheatansmisslev pteesvidkldbsa uni®.2Af mcesshunkhS@ eanghtom:lmt&tcmher scarce
nits are bein rovi ded. via the, acc node 11
e Bl B Mg PP TR B IR PR R o AR e ¢ i purposes.

Theftled SdS Zf’?z{rﬁ’l@ sydlerh @BILEEH thdBIRRN N prRfA bof tide FellourBes RestSiRlid 1 1o P
across p yS|ca menory in the conmuni cations device

A_lig coshemeaeno d¢0.240 A_aclcrmwrw@asséwtmﬂ infop@ataend248 classifies the

I Access nk Resource Counts 241
respse Sy o et GE5S iy o8 6 TR e EPeripriet s Biigs coums can
be Rearbel] Mceld IiMsdhatsSattd®dsoy@thoRynté D5 SUREET kdSEhdrfeablReost

transm ssion of service data units over the access

compairnty 8pL.2 e halstsackiarskargeabln aosleassasimtadswishthe camsupgtion of various
acc'fzﬁqnlﬂqgsoax)‘cgé)ZM %Qn%ggg r§4§ t%?‘lh’e%r%lhssnﬁ) E 8nr gfns%m tsnﬁllén Or SFAELEHE data

ransm ers on ccess

unitsi The dfathehivle cbdy eoﬁ)p@{éﬁmnS)de)Jh @brag€cost EEmplitent ponkdsSurcdnit or a
access link 150 nmight include other scarce and
(013} 4P 4151 SEME BUBRECA SEIRHIEE 8NitH R8T PRI GcARIe fpB aemPpenaskis a function of the

om0 LR L IR DL LSS e e
of regsiouey agBsegated ovtosoat riumbir dfalafd unds.The k‘nappmtg bewaen Bedhtchargeable
246, 247. A link rgsour ce classification information 248
cOSEFARANF Rl LT ARQCIftTd FRSQUIGPLY CRHSPBYRRENS SteEEHN deress invkiresource
chai%cﬁﬁ'l% @259!'%2@ %rﬁregh {oga%EesEAg@(e gg&{n%ﬁc{?h@trg?ﬂ %ﬁ%@st%gﬁ%ﬁ’ent mapping
infgronpomaiR 4.ces0 linkudsowtee dhatges %&halmgehbi $ acmst link charge factors 261,

nts 2 52 t k ac ab e,Lco .
26 GO ek o B Bn bR e gt 26 Sdus fynfiion o
thefa&xd0ldfed @6cedifnk charpe fdddrs 28A267X Oid chir@edblAdtE N HHioABNtOD51,252. One
some nunber of service data units. The char geabl e cost

CXAERIRYE Pe fﬁag;ﬂ%léﬂfawe&b@gea@séh%%t faé@ﬁﬁ@ﬁm*\l@d b therchaigaabiecost
EntOff ¢ 12k ot OShpdn@hie iS A&,
Conbﬂrﬁn < Iﬁe ﬁtgr gea% S?t clon'por?g}éggg {Iﬁﬁ&o{%g&ﬁce then the
chatgﬁé)eccarmuhd: caf fagme muﬂtqmedl by bote il crhyngdalﬂmdost benpweht and the
resCuree c%ﬂgtn}nfgrsms (t)lon §%§ stores hré rﬁa%%m%%%t\\%fen gz?c hchgrlggagl,262 and the
associated charge factors263, 264, chargeable cost components 251,252 and resource counts

242,243,244 245,
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of resource, aggregated over sonme nunber of data units.

The mappi ng between each chargeabl e cost conponent,

t he associ ated resources and cost conmponents is stored
chargeabl e cost conponent to

' l'i nk resource

g@%@@@&ﬁ%ﬁk resource count mappi ng and cost cBRBHREIAYI23956
mappi 25 information 253. AC Ilnk sour ce
Cha5aLbsaer ROP UG Apoh g1 o B GLET RO 0 G el backhau

‘ llﬂl@@l@urcezlﬁ?orﬁﬁgorﬂthﬁﬁs %L@%éﬁﬁ) tht Rlee SNAHKIES urR Pgt%ﬁﬁrég_nﬁomatlon

access |ink charges 264 are a function o
Thlasrs;dmieabmbthadmelssesbwmkC@masrzj’é vhadt fortBerdedud@s 2 taddbackhaul link

: bl ts 251 exa ul

im0t B3P ZLP LT 4  RE VRSP e eien o et rsgrg b 7 10

badkHA1 iRk t&H cOMpdreBts thtag@&m Hiclst hnkcrgfﬂ?l%ecnismf1E£t16nh§formauon
char geabl e cost conponent is an chargeabl e cost per

271; ihe backyaulnefermiiion atshéncd@les hmkg@l ek olneegeabwe:osta@mponem

d by hoth t I t
nlRteh R bR YR Dok Shefeier B0 S eeminns T RED oh
badkREP1iAR ré@s@r\wmr%asﬂa c6812b@BorthlioHadkratdidk8souRR A6 hGPing and
charge factors26 264, chargeabl e cost conponents

cosp gAMPTHEN AP Pings B{PNBaliancAsAt Ehe taglphau mfouuntipn Bdditionaji@includes

L T O L

chd@ga:cfahaf«slwh 208, Ir @SObHcREaul RAIOEHARLes 098, 29¥adndibacieul M re8turce charge
to the access |ink resource/cost/charge i nformati on.

to berkhau] iy igerascorhigten dton shakeeplds et eempagt andagulgkicednt mapping
ncludes 1 to N backhaul link tinmeslot counts
mﬁ%%%@%@%?il to N transm ssion energy (or power) counts
273 274, 1 to Q 5 backhaul |ink cost conponents 275, 276

backh l'i nk resource assification informati
277 Cf?ﬁtésc‘a léFFéﬂﬂe 3F°‘r?f“89'|‘f€a<t"|d§>r‘i ling @@W&P&&%‘Stﬁ‘é}éﬁ@ﬁé@red in logical

me}n'of}k20qhﬁ’/ﬁgﬁ %e%?l?ttacﬁg £Mm %1116}31% m@tcb%&%%l%m ®bice 101,

further incl u to T chargeabl e’ cost conponen
mx@Bbo@BQMhadmuhanhawflﬂlmwtmes@mnmﬁléhaﬂgeahb@uobsivwezzs
co onent t o backl i aul nk .resource count mappi ng
del0E3 e CBRPBHB AL CONBI ‘HE?“F‘LP‘Q\’WP A L

dath mlermtah@ﬁls@fdi@e Bb[@n@ﬁ ide mé&adﬁm gcﬁ rg%ﬁ‘e [ﬂ@w)st hpﬁaaeysbe

resource charge information 290 I nc

incqrrad@?2§. Whek Hewmaunind Selyh?arZQé hisadapoeds tiR@In 219(21unt1ng 2cdrd is sent to
bac nd backhaul

khaul |in h 293
e AR ST e kh A AR 4B e RioeP G S s e 6vhich may be
lessf et e makhaurg emblie deO & preRIRRBRbnRB o @%ﬁ’llﬁ' c6@nufitAtons device)
pping information 295. 15 Per subscri’ber service

dndata%se@ﬂmtﬁbatdmt oriel dhpnggatilq¢ask erammopent 210 hasbeku inceed during that

R T T T

the 2@dunt oﬁ@cﬁelss 1ﬁt§)ﬁk&s ll@L ROGRUDth Ugit SRENBErs 2202 BNMac identify service
billing server 130. The Amount of service 225 defines

datg piuts a3 MR RS0 STRCTEHETifie &Viss clasaaueof Te sarvise claesas enree Data
Uni@Souterd 2B5114Q0R: R e?chQQ%tL Qafrvxcéj e atafe ﬁxgr%m%ﬂ%figvhen a data

service duratlontlrre and a |mt to chargea
unilgip sratchedhipteaphmypebidic servxce class generating a record of the number of transmitted

data units in that class for this subscriber. Alternatively, the service data unit counts can be
determined from mapping information 217. Associated with the L service classes is 1 to O
Service Data Unit (SDU) cost components 215, 216 that indicate the fixed and dynamic system
costs associated with the transmission of data units. These cost components can be per data unit
or an aggregate value for some number of data units and can be determined from access link and

backhaul link cost components 246, 247, 275, 276 based on the mapping information 218. Cost
13
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20 incurred 228. Wien the amount of service 225 has
el apsed, then an accounting record is sent to the
accounting server 120 which includes both the anount of
[ i ncurred (which may be |ess than the _maxi num _
gﬁ%%ﬂé&%&@ to premature di sconnection by the PCT/US2005/025956
catlo s devi.c e ass e
cof RO S WS eBE s RNEE hun PR e e 0 Hel e e e S6R3LIT R T
padKag} and&ﬁ@é&@‘lm@ﬁn@ﬁbl\/ﬂe@cﬁlrdeb Wiet,-linRa4yét E8mEDdae WNebmeREfidrSand
210, that are incremented during provision of 25 the
reagseB\pht O \sFhesds arising, fram Hnkrifer seewsity, \Baalle eempiassion siin, variable
e entjf
tlm% ]%?CSOd T‘i% %j@lﬁ‘l g(;fé”ﬂ%igﬁ%ﬁ)%?@%ﬁsclﬂg derym IX%gveé?%g%%WI &?SSLgnment
coﬁsi‘ and ﬁé&aﬁdnﬁm as Dedsut @eAa@hﬁtlc PJBﬁbeIat R&BEFAR P FdbdBick.
exi st for each of the L service classes and are
increnented when a data unit is matched to each
sp | ' r th
n_gfgp' (%1}:1?‘ raglﬁgc%stcdgcﬂ'éﬁong gf(a ﬁltc{ugglcrﬁar% @c‘gft acé’é" gents ltoR

22I P2 swhiobh serdeleeninedftoar thatcbsvainypontrh§255321\6 t@%l\%aina:hbh@bible system
unts can be 30 deterpmined from nmappi ng infornmation

CO“"E SONE BHBPEad daigiunHs ?fﬁéffﬁr%‘émﬁis & dﬁ%ﬁ%@@&d‘lf@reﬂt BeaVige classes).

AR o LoD SRER PG e 30 5l o

compdaniantt th SDXU mwmnsgplmg]amfcoshaiompumm sapfihg §fo@sion. The determination
conponents can_ he r dat it or an_aggregate val ue

step Gy DL YA PE é?db Gl eantiafles BY infermasien BEF HeicB cRmia@aSDU

hdr @B1e36628Mpbi I

LIRSSl AR AR AT 08 RN

mfmnon:@mh thasm@mablezwm Ifbél'ﬁbtbm@ﬁﬁdlﬁ%ﬂwﬁﬁm the access link and

ns c al so _be associ at ed t he na in
oo B he TP B Dbt wifBhe sespiiPugThelAged © transmi
theala@e®gs.l i nk timeslot resources (i.e., link-layer
frames) due to segnentation and reassenbly over heads
arising fromlink-layer security, variable conpression
oot SO KR PSS B8 0% BL e BEF 571 2B and 1 0w

correct error C

SDUSHGBNEIH, 254, CABEBatioAd s CEtiANSEISHR | GASreds SHU EsiMt Fnaggmg, SDU
Aut omati ¢ Repeat Request (ARQ feedback. SDU Char geabl

chaggsfectemprpirgangd WP chaiggablscodisamgenl @dnmsg mcf@m@ne nsed to

d fr
o bR e e 21 28 B R e B i gy, o
additomalyniee SDITRargef 23(3&12:&1 dmdiot ﬂ]eQ:ﬁm@b fefcﬁfr@ﬂﬂl DyPafay bk géherated
di ng grh na% di Eifer ent service classes). 10 T
rGEY HPM 455358 JAK areprekkaut Gk ehargeldansy facmrerpfﬁﬁmtmﬁ eernts using
infoMMaGéh Mlﬁbl‘f‘t?onﬁ%é &Q@b@ﬁ&*ﬁ# @/Cﬁgﬁﬁé fac&)?ﬂpz&)c@ tlmir(rél{‘l§ g#khaul link

count napping and cost conponent “mappi ng
chamgseand ehasgafan@t imapping tréprmasion.al t er nat i vel y or
additionally controlled by information 224 which
contains SDU chargeabl e cost conmponent to access |ink

andrifae RBalibstraiel kow Qs SIS0 BHR B6AborERR PAatBunii dHuRt:
suchgtﬁhat SDU char geabl e costs lE):%m bgdadeltmelr muneSnPrMé%Qb]eCOSt

comAOPRRLY, Cargs fsiorend:hargsscanibn lgcraneled Bom dldctmiNaldnt rekource counts
malﬁﬂﬁ{eg?(ﬂ-%&t&:gﬁtlm?gq@ﬂ&fggcgsseﬁg?g aBacglaz{ g‘)t [}Ahrtr?\g 278 shows SDU

resources enpl oye ransm
Count I 213 being generated from Backhaul link slot count 1 273 using mapping information

217. Arrow 279 shows SDU cost component 1 215 being generated from Backhaul link cost
component 1 275 using mapping information 218. Arrow 249 shows SDU count L 214 being
generated from Access link slot count M 243 using mapping information 217. Arrow 254 shows

SDU cost component O 216 being generated from access link cost component P 247 using
14




10

15

20

25

30

SDU charge information 230 includes 1 to R SDU charge

factors 231, 232 and | to R SDU charges 233, 234.

Informati on 235 contains the SDU charge to SDU count

gﬁg ing SDU 20 charge factor mappi ng and SDU o
W&B#PL cost component mapping i nfor mat i on PGIAK2408/025956

gener.ate the SDU charge , 234 from ot her SDU
mapﬁfn@ﬁ#&wawne%lg#fékﬁ%rg@tw W é’gﬁaﬁ??‘% EypOngRLS caibR PSR gnd generated
in méger%RUl ?‘,ragfﬁg s%%?sg)lﬁ?g’&m?srg(%&&fe& Uﬁn%@ﬁmﬁfofrﬁﬁ i, 31 £3dmbination
232 may be genéerate directly fromaccess |ink and

of bagkh &aykr dridnksootvad ger ofamgeorf mey be ermpib padmattheogenetagoresits
using information 236 which contains the SDU

charge/charge factor to access |ink and backhaul 1ink
25 ohay,82530dd 8RS, thRGD cf bl@goét%ﬂ?%t Pn21 K5l f@hérRed from
2B illustrates how the SDU cost conponents, data unit

a copbimtag pn charcepe dibk ehiwpsble cosrrpopertns | 2ehardfmcklzed brlschangtable cost

cof iR T 2R PsaTHGATY YRR e AToR RS NG oo RAEuSDU
chhigBdbld @sOcompRAckRaRd ) is géNek A f?grﬁla%fi?ﬁﬁlatﬁﬂbf%@c@@lmﬁ cHargeable

2I3 being generated from Backhau k slot count 1 2
cogigiomgonemp bi2h b anddcoesrdink ourgeab? cogiicompoiEnoS 2hdwusinSmapping

. £ost. c opent .1 21 i, N nerated from Backhaul Li.nk .

23D R e o BT W T g T a single

regdlFc@Va yéAShasgrawe cSIdompotitht, br &kt ed BoMBDYHE L aiInBehehtsdwill be
Access link slot count M 243 using mapping information

deseriped myfigwie 264 shows SDU cost conponent 0 216 bei ng
generated from access |ink cost conponent P 247 using
14 WO 2006/ 020342 PCT/ US2005/ 025956 nmappi ng

I nf ovrroadsi 266 aBd 896 MowethmaBD Y ellayge bl LO3L 8 gemormed &binaccess link

can be pre-stored and generated in the service |ayer,
chayiee fgtosil o1 apibackhip! émg ehnsgeipetar 139 hsirsomeprinpinfeitriation 236.
AI‘PJWSaZ@QHH QQ?EHOW%]a%Dﬁ%EM%é:ﬁ .iJ fe)l]ﬁxrateﬂrmm{ SNk clhﬁ'r%@ E 264 and

I nformati on may be enployéd in”"the generation step.
bagyhaovisnk2harga Ad29485ing mawypink &tforsitdos B36. GEHDLIeargofattors and charges

cof REBELET e i B4R 1 EOL ci5H B HBReT SeBaghl Ipohare factorsund

il : [ t |
abgekfadhabiok shacergiofest . TSGRty A ki sou

ch8pes gepbrareddeut discabstge fonpane SDURNhAZRal s cope p@npanedtsfas el be

a _compi nat i of access |ink chargeable cost. conponent
deT“%%{%éﬁ‘éurﬁg&ess | i nk chargeabl e cost conponent S 252

usi ng mapping 10 information 224. A ternatively, SDU
char geabl e cost conponents can be generated froma
si n§lgare e gdbardes hayequnishenspeatrioserdoetd ahorge daaors aregrsed to

' [ t L1l b i bed,.
RIS
resoact and derdddlaysrs. gemere2ed ahd 200246686 tHat this SDIDcih@saBle cost

factor}é 261 and backhaul |link charge factor 1 291
comRPEYt hdphisHgnGrAFe FiRB N OPPYest compprsng 1 367 andwDYgpstgrmpenent O

ZIBSU%E%%QQ HrSnaRoh S2HNRIRLEE3 I PID0AEEBESSe thhitKe SBY BGrgeable
cost component R 222 is generated from the SDU cost component O 216 and the SDU Count L
214 using mapping information 223. Arrows 2010 and 2011 indicate that the access link
chargeable cost component 1 251 is generated from the transmission energy count M’ 245 and
the access link cost component P 247 using mapping information 253. Arrows 2012 and 2013
indicate that the access link chargeable cost component S 252 is generated from the access link
slot count 1 242 and access link cost component 1 246 using mapping information 253. Arrow

2020 indicates that backhaul link chargeable cost component 1 281 is generated from backhaul
15
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backhaul |ink charge T 294 using mapping information
236. SDU charge factors and charges can al so be
generated as a function of nultiple access |ink or
C | link charge factors and charges.
g@té?@ﬁ%el y, SDU charge factors can be pre- Bt HF&y0¥{25956
he service er. and SDU char enerated fr
ink PR ERATGRE | 29, ir A DS O BB b 0L 2O BolRt5HER gt backhau

lml@@na\“gelable R6st cHRPEANPEDSD A gehdratdd EodCbacktaAlfifk &fst component Q 276
| ustrates how counts, cost conmponents and charge

usm@mtamnsg mfemated28p It ig theesfere shotmethgtealyhrous@stbodiments chargeable

onents_and c backhaul |ink and/or
cof FURRIEN e Rt ha oS Rure Bl 008 SEAcopl DGy S Sbionatly o
ond¥rNE d2RQAit dPEEsaRE udinehur@t e that the SDU chargeabl e
cost conponent 1 221 is generated fromthe SDU cost
conponent 1 215 and SDU cost conmponent 0 216 using

et 2L s o B Buipot’ mpgieq B SBienarge

facGﬁmQBabﬁﬂSDUQiﬂmﬁ £1SE3d; Er8FoneRROTIARN theBRfbrinBSon3AS.
Count L 214 u5|gEg mappi ng i nformati ogqn%% gi‘\rrows 2010

Arrgiva 20051 200handoall08 ndigstesithie SREL@geelR P iseenshiziedbam| DU
t
cnRShSOTUanGOlt 81 18y BERR LGt P B LTSS
mapbiRdiffergianign 2BH R rrvgvsi 20f © amb20 16 ind2&8e théY dcosvs hak)lﬁarg@m@ is
2013 |nd|cate that the access |ink chargeabl e cos
BCTEBHSITHET ACO8s K Gharggalle ol emBongih e 2ad desss hmlﬁrﬁbarg@ﬁeﬁtor 1261

usify H pnég ﬁgr%?%ﬁ%g@ngs 2§\r¥row égggﬁ) gﬂ %c s‘hﬁwﬁisch!&%esm is

gertaaitddffalm a¢qesﬂ<lnﬂ<han@eatbdz eoscosiponetdd@iennd dccB&llinkscharge factor S 262

ST 0L TRBoB A i 2020 S0 bhpObind 2025 i g backhaul lnk
'i@plplﬁgs gé}fe%téﬁifrblﬁ rbaa&%m 1Tk R &%@co&%’n@h% étﬁ‘?t backhaul

backhaul = I'i nk chargeabl e cost conponent
chaggeakle ao% domparenbd CRAcutkhailnknketos town Mo2iiZeint] bezkdaal link charge

usi ng.i nfarmat.i o s therefore shown
factop 49} HS‘@%P‘.@R} “P&ﬁ%ﬁdfn@w&%ﬁ@wt g&mcva%l&r?gmoélmems
tha@dh@rgd SiTeFmadReA @Een@raftééﬂ?dnh @r‘ﬂa Sfmap @ha‘?éeamérc%st‘%gﬂ{ponents and a charge
components and optionally of 5 one or nore a unit

factor, apé spfinnely gerieratesbadditionally frgnsn@ Q0TS 2008 séunch cwahs.
that SDU charge 1 223 is generated from SDU charge
factor 1 231 and SDU chargeabl e cost conmponent R 222

usilnghoRxpemee further dpBhiemnha 3&ourcOERUE Q&p@gu&@(@%oﬁ@ﬁt left) can
2009 indicates that SDU charge R 234 is generated from

be EysKph A RArGEdBIte Sevite detsrpsbareesi(figores 2 SIUT gt husiyes any
ol 1 o2 SRRl S B8 PRI pyon

mamm&scdsseﬂ Keshidedjm figu262C. I ThesegenedeafarlinlitropaRga ¢ §:@ $ifenl seiditive to

| e cost conmponent S 252 and access |ink charge
the ? é%ﬁ[ %‘% fgf%lf COR SO OHEFASIRS AeSr MRS AP el rgyoprsgEsassociated

witi2hd 4raAdisl s ORLdf §aﬂﬂéeﬁ@é&ia¥aﬂﬁﬁts LBk llnh[ﬂan %}?@E&ges‘?’ngécﬂn %ﬁw

generated from access |ink chargeabl e co conponent
genogtomefdhaelinegegbleicak comaenyatst lcstirople Scc@@i20s, the service data unit is equal

to the timeslot resource on the access link, and the backhaul link is not considered. In other more
complicated embodiments, mapping functions include sophisticated algorithms that enable
resources and resource costs to be mapping up to the service layer so that a realistic charge, that
Is sensitive to costs incurred, can be generated from accounting information that includes

chargeable cost information.

16



10

15

20

25

30

15 using mapping information 265. Arrows 2022, 2023,
2024 and 2025 indicate that backhaul link charge 1 293
is generated from backhaul |ink chargeabl e cost

SEMOBE Maul 11 nkc sl ot count N'272 and back nARRUSHKUZSS
h 1 2
o IR e BRLOL R el I UERT 208240 g8l Rl D arap s stora n

thd:itaés@ @odaf 1o wimtst Qifforifati 6 DEY AdRA 260 RRYREEInQRe BN server 130.
C argeable cost conponents and a charge 20 factor, and
Infopnationad!ly2 lg?ewetr@@r@ateaéaqamnwmlgfomajmn@ﬁé 2 ommhergS[bLt costs is
r then be aren
the(?] scﬁtq?‘o%fh%?agcge%gg%d}ul lb}:\’ll ath %%guntm eré(e%gé ﬂ? t@ﬁllng SQIXer 130 so that

cob@eﬁsﬁtﬁ@kﬁﬂgm@d:aﬁ Bﬁwﬁglérﬁ%wmﬁtﬁmﬁ%\éb@ﬁerﬁ@d oSk 1 NA KRSt that
gures 2 top usi n conbi nati on of the

Othﬁe ﬂ%qowpﬁﬂawfﬁ@e lﬁf%@efs@waw@swp%@@n iagrosS t@g veriqug elemgnts,
res%gﬁlgﬁq glsﬁé%gﬁ{g?%@ng#?l@h@&s ?5]9% \g?rﬁgéttegfoe F\?](lh %sg ﬁge,ln}cgt; do enable
thd @llinghervén K@do aredtedtpsiasnstive @st subUTDONENE. ArRSRe xRSty
with consunption _of resources associated wth the
deqqmpSvPE & HA™BH1 S8 658H JFEBbGHRAT uni s due to the
mappi ng processes including the generation of the
char geabl e cost conponents. In sinple scenarios, the
ser Vigue Hsttoa sulnfifdrentsyeg ublesouras hivedifferansiypts ¢febey raﬁd?djaﬂtmjc cost
t he access |ink, and the packhaul link is not
CO@BW??H??%H’@$Hm8¥h@?eﬁﬁw OB@mﬁ%ﬁ%PF%ated enbodi nent s,
mappi ng functions include sophisticated al gorithns that
enabl e resources and resource costs to be mappi ng up
to TheawessdinkegedoaycennfoondtionBo hinckies wtéss liok idegéficdtioat302 and
S _.sensit.i incurred, can ated from
ral SRS G S04 PR B S e ey Poefba PGl 6 c s pre-
allbdafe@rsTRBODE: a dfhaifilalQQR6QAZAIM2 Bﬁpﬂeuﬁgﬁ%é QRS al'cnsu%‘mded
exenpl ary enbodi nent, information 210, 220, 241,
into p-Aleeatege sich agﬂ)m*dtd)catmn 1t 396 aad oéisspmadiecalmﬁs bl IPsd.‘-allocatlon 1

th
N T LRI -

a buist dfsl@nshd m]faQ’Jthﬂbﬂ Wits, it eadr?i p® BpFdnan PR Rl GRS IchtddSvariances ‘
then sent fromthe access node 110 via the accounting

eitheg side pI tpgst prs-allegation) Therige:f}lé@%l@@n sﬂstcm@gnqmsa&s @n cbosme of uplink
(fr&ﬁ @I?d xtldd%? ﬁ&ég%ftsogg)s é@ﬁ]]m% (T rggtaﬁge%gfl(?a% tﬂ g{:d nceA h ;s1delmk (from end

nodi:eto @mpmsdel) |TCbi&.°prc9ﬁlldch@on ﬂfﬁtoﬁmBOQ BarNByorR®f YRGSt (FHtRNo point),
s the various. el resulting in different

bf‘ﬁaﬁ?aé‘r(ﬁ%ﬁﬂ%'ﬂpdéﬁ)e FFé‘Ht%S%%%“??ngth SR& Rgdes adolse mer@herts hbise multicast
gro8p PIRINVIBTLA8: €RAPES mutltﬁfé i bl 8hr?%deﬁ\ Ly ﬁ%&n ]a?% §%ﬂ‘?€ r%{pvlssron of

cost sensitive per subscri ber
thed@r@g d@t@gmt nong mstltiphopwinti to pémgtmnemfssmﬁ dictaster hedla klagl@rmu]tlcast

oA FRD Sy aEer e hE Ll B At S5 srerr
slof \0is BSEBXEEmHyolhe oA D! AREALRIE(s PINIRED td dalt-some portion of data

unit(s), or DONATED by the associated subscriber for use by another subscribing as part of a

slot borrowing process. An example of a pre-allocation is the set of slots required to service the

latency and rate requirements of a VoIP phone call during its admission at the access node.

Dynamically allocated slots 330 are grouped into slot pools such as slot pool 1331 and
other slot pools 338. Slot pool 1 includes a dynamic allocation 1 332 and other allocations 337.

Allocation 1 332 includes an allocation type 333 that can be at least one of a slot number, rate,
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The access |link resource information 301 incl udes

access link identification 302 and 15 transm SSion

slots 304. Each slot has a transm ssion energy/ povver

% 3 ﬁ?d is either a pre- allocated slot 305 or

8%@ ©41*%y all ocated slot 330. Pre- aIIocatedPQWH§§m%@%9“

b argg1 subdl% i ded. dnto ‘Efre allo atl ons such as

ursk BeRey $Laesni A d3@RARY st 438 Pe preasuszd 1 s Gh &rames, frame payload,
a&é@'o@ 3 N |
PR R bA Ry R Hore M Ipelitaien B BB RD U1 pilineters for
thar dt@amldthealumbﬁsandofansm@b Basdn de dyriaan@rligyraolfeds Adbsationil 1332

incgui Cg%%lgtg(f ggp ct)# ?{HJL lgig[olng?oé u& é%ﬁ' or q&ﬁgm an| l%cr:]zﬁx%rsn 123%2 also
incRIdEs R81b0aaded 133 vaHlie is @hé BLEHi QL %ﬁlcﬁﬁ%rgﬁc% &r MPTeRY: Skt

(fromend node to access node), downlink (from access
conspaptierostangifon eaé)dyoam@al@ealllonktec( §lpoiRoanalso wadked beingnue of USED,

UNEL RO SR HOGRTRIES N baRRbGaredy BhrdGREn be

bordldd, GaBst a(ps@amocafed dlok c Ayt d@ﬁé’(@@ bvet BerRWERTRG foEr frbe
mul ti cast group) and MPTcast (short for rmnultipoint

allqgaiiembecausg élfe skt drahelr w@uesg bedrepreraliedatsddly defivitiond Heicoacagss link
res%t.ﬁg% @%”}g@ng@f IO%IH&S ?t:,t} ?)hgﬁltéé @I Jﬁgﬁp géu%sto? gggelrentt types that can

be taramaed Bstaamstiadtons $vides 60 BeHMphicQbnS tiak usy.f or each
pre-allocated slot 310 indicates whether the slot was

USED to carry sonme portion of data unit(s), UNUSED to

cargyckh E&l rddsQ t IPS%

associ ated Sgrnﬁ}ggfrmat&grﬁgé&éﬂ{g%éﬁﬁoo {10 su sec’.?)rg X aHgnﬁ(s(eg’
16 Ip alratt 1sca‘qua/alestl wnhdaﬂcaemMnkg{qsbm‘C@BﬁornﬂﬁoreX@lnﬁ@l ¢heGlcceds link (e.g.,

ation is he set_of slots required to _service

15Q %{9 'ﬁw@&%w%a W‘Q?‘é"“r%@d?cﬂ%ﬁﬁ“é‘h%}# ligk \dspfigation énformation
34 1C@kd t(ﬁHEﬂtﬂQ tHeﬁﬁk%’Weﬁ%d%thﬁheP @ur@&ﬁ)ﬁﬁﬁ]a{‘@r\dq‘ra smissjon slots 342

Dynami cal |l ocated slots are gr ouped nto 1
propigied @mel@hOm@l the atmcpxs@jfpei d%ti&dncmndlod@;tdné rlledadbn pbbzlcshaul slots as
wa d?>e S g zgool 1 incl udes %\%/(Pain c allocati on 1 332

1c3 btﬂ Qr Aecess link transmission STotsdo LAnsIRISsion e g Y/ pov e dds tracks the

am@ﬁmt at én@fﬁ poer hkaQo &%dlh&%h ERRAE s, ah@RAHarRRrQfimBortant

slot nu rate, 17 WD 2006/ 020342
'“f(PUIW'anfSZQmsﬁb%@B/Belem(skhaul latke mram l’mtaismuntaifexdnsmxt

¢ sured in of fr frame

enel Bl SR R BRI S FER S ey Histe il gieren
enegdyl 0@t leoéls tiepR differbavuabumdbf hiefesResidr b&epé’&ﬁ‘ﬂﬁﬁl@ﬁt?ons devices.

for that allocation (the nunber and vari ance)
OthgeBeprhatresaricy infpraraien 34repessents ghertyBs2f bickbiul dheak txansrrussmn

ng one of uplink, downlink or

res&#%%tl%&b%?%@gggf%ﬁ& 332 also 5 includes a slot node

335 which is one of unicast, nulticast, broadcast or

I\/P'Ecast | o consu tion status for each dynam cal |y

al 1T32H¢ &4 SQIS Qwsppsentia %qs's@nmoawe@swt%w&héweorse eBEpresources of
the SOWRARERCatlBENAIEDS 0 €08
] al | ocafaed sl ot can Obe or roméle}ég%gv\%aﬁke %]gt)/\;%a(m%F}‘(Ladl})é dmd may
be popigve errrepiéved 6n§tced1pbrm1tsrmay dbeor reeavbel fixet or dymirherdepdfrﬁimg on the

our se

nau@l LP(%?F%I@@ ggtgol'rllé?e% arhd Bwsmﬁé% géthgéxséegg cc|>s|tsntpg chgnges in that cost

corrrpesf{mlrf‘c E!ynaﬂﬁ@tdimtd)rﬂpbrﬁﬁ)ﬂmim Wﬁghtb@ﬁfﬁﬁm I LRpliil fixed
maj or resources of different types that can
components, can be simply dependent on measurements of dynamic real variables, or may be a

function of both fixed cost components and dynamic real world variables.

18



10

15

20

25

30

be consunmed by communi cati ons devi ces on comruni cati ons
i nk 150. Backhaul Resources Information 340 incl udes
informati on for the backhaul link (e.g., 161) that is

ﬁ@)ui“if@ﬁg% to the Access |link Resource Information 301
Ydécess link (e. g , 15 150). The backRal(l52005/025956

resgurce i nf ncl.ud backh i n .
| GoRTIER el AP bt ol 0 80 RRRIS isgita of gypamic cost
compdtkn@SE0abwthe desdtibéy. tfhEpdcﬁ‘ﬁ:Qiyh@xﬁlclvﬁﬁﬂﬂmtth@@ansmlssmn

Transm ssion slots 342 provides information on the
enaja PYRS 30§ frashe wnseettadsint: Giberedynamig var pdesslt9dnclede the time of day,

C.
o B s R PRI, BSERTS Wl b
corhmagiksidnk Gew@ermuﬂ‘tm oo tenevighed puriculdsetiedlat, theanmiht of interference

each backhaul slo and is particul arl% i nportant 20
in e £} e iveihin Ge C%Jb@ridcfaqm odgunepghben e eel s bk RasRCterisrsOf the radio

hnl‘("ﬂ&(v@erF t.tﬂgt g&'ﬁﬁ er Wt e%we&‘ B@J‘t%'paliﬂ 1%@%&%/ ME ldc%tlon of,
constral ne are tween a nunber of ' user
diswher et mdesrmuocxtgnémgyrlrmmrer hreMat sceiveat e di ffer ent
amounts of interference for other conmuni cations
devices. O her Backhaul resource information 344
I ePEGSENsBcHhimEnts YA 1rf~3fud@%‘@l@%h ﬂxkcpgozsgs cﬁ@%@@@fgﬂpmodes of
resources that nmay need to be tracked i gure al so
sloshoutsasgatient $lat Con$70,AdutpoasedibsCass 3Dk |Bad>zeklasm$tdn Qoke3 72s e
f the. . reso es. of the co nlcatl k 150.
M i EER U B iee SR0 P Pt e Bt iPotent i St
alld@ﬂons@@crpé%sa' RAYE 0P510R8I8 L NEMBERSSf sSRIPRNE RBIR SRYr AbS @fSO a
be either fixed or dynami c, depending on'the nature o

LA ﬁéICchaﬁﬁ@matccawntbﬁ@ deiaykillahad cpmmemiﬁ&h wild § VARIANEE Cost 382

sts to a s jn that c 3
oss B R OB SRS A Yy SRS A NTRRBER, BT and
LAQ’EN@’Y ARkchiadnd fthx @etual STEROREN IS suB%b&eF&'eHEbéfs can also be
dependent on neasurenents of dynam c real variables, or

asspgtedhwith diffoagene siobdirestiorsowuph 89 Jot CashPFhEPWNAANK slot Cost

T T Ty
borrm»fn@g foatioarbeBbéinisnsdcH B gnd dexest cﬁmgesﬁixtl'dé/USHDCcoﬁoﬂU an UNUSED
now be_described. A specific dynamc

ents Wl |

OIS S0 BBPEOVHESIPT Ans AT S SOV ARSI 603 756CH 6f whisk could be,
forkfﬁi@@ﬁ;rﬁlg?plgéég?phegﬁgg{g %’t%?ﬁbﬁr@é@&%%@o c%t»ﬁﬁxgthle rt]ycplcu(sjlrectlon and
moilneftthnUAEBAUNUE BRB ORR OSEKIDOA BED blod Confi@uAdiiR&s cosf 5

conmuni C}ﬁl ons d?}\/l ces W Shi n%{ to be assigned a

COMONEN T} CANAISO GXIFE Whigh arq dweighigd Hincen ?fﬁf“éflfﬂérdé%@emufweﬂ pest
con‘ﬁﬁ)'nén@ P BdWhktH 180 H&ﬁld@ ebd: a@@?at@%%% %ntn&)egrﬁgg ok E‘e%unty

ells, the characteristics o era [1n vveen
ovef. h@éd 66%@&1& suppora hidk{dyer seewsy Veaturehisach as isgigdty protection,

SR e o B TR oo AP S S o, cr
at 1 Eis e ocoattraagﬁmnﬁmtcsh@@weﬂeﬂsnﬁltnéctﬁ)ttem@dyﬁl W £4i %BR) allowable

costs of the different nodes of
transmit power (and hence coding gain) given the link characteristics, and is therefore a function

of the benefit that a higher coding gain brings in terms of capacity as well as the cost of the
increased interference at higher transmission powers. Slot coding cost employed 362 is the cost
associated with the actual transmit power and hence coding gain and interference employed for
the slot when it is consumed. The slot cost for capacity unemployed 363 tracks at least one of
the cost associated with the maximum coding gain not be used for system power/interference

reasons, and not be used due to insufficient data units available for transmission (e.g., in queue
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sl ots such as Unicast Slot Cost 370, Miulticast Sl ot
Cost 371, Broadcast Slot Cost 372, Miltipoint Slot
Cost 373. Fixed costs can al so be associated with

di fferent types of slot allocations such as a RATE of
S BLe/Rpg2 5 NUI\/BER of sI ots 379, a BURST of BEHUS20850R5956

ATENCY as t elay ti sl ot
W‘@éﬁ‘tﬁfﬁ‘-‘ﬁ‘f FigfiDag thag boa s&ﬂcﬁq@ewt gl@uraé% BotFmpdPying the
ma‘MrM’lnE&ﬁ B%%BH Pésul‘?éc in ﬂcﬂrﬁEﬁ ANEEInBEL WRBTs cﬂfotttkkeln%%rlable to
ST and LATENCY al | ocati on that actually

otmtekuba@rmds to a subscriber. Fixed costs can al so be
associated with different slot directions such as
UPLI NK sl ot Cost 383, DOWNLI NK sl ot Cost 384, and
SI DBkt x&d st &Qﬁ'ﬁongﬁg’coﬁ'& HRRIE AR L5 of ATRANBE F54CRRicAISAd be a
be associated wth borrow ng for slots between

compirete uqub(éﬁ@nmdntsﬁ@mppaeé of thegiog wpst BB WISED ugaBan 28y the cost of

an UN | ot c 376 Bor.r Sl ot st 374
v Beanieh b 2 S8 6 ing e 04t SRt B a g get e
cofARRh®ons AeWbé inkddh b8t imRRIch @ttah Be LRRNEPS tlo€ PRBONESrSe the cost of
associ ated with the type, direction and node of the

1hq}$EBﬁ&NUEEDPIBGRR@G\EW}MD\IAmE{ES§hQﬁSSlgmﬁlﬁélﬁﬁdl1Ifg a«@d)r@@ssmg costs.
o B P SRR BN R Ao B SRR Ta R oo ane
stamsdnsmah 86xtd 41€ hiptB weishle BES0K fat &dmimd the Wark degeantnt on the number
| evel s of slot security 25 overhead 360 used to support
of peramauniggfon dgwises Goupled &nthe Hak osqrcthe gealithefdle radip channel to each
ut hentication and/or encryption
COBB% g%%#gﬁewggtentlal sl ot coding Cost 361 is the
systen1cost for at |east one of the transn1tter and
other receivers, if t s ot enpl oys
ol | SAEBE UW%QHPW%E 3(5&ﬁﬂ“ Rewe dewal.bg@ I\@& 1??)5‘ #dupadeast
I ]
traf)tﬁ%i#eﬂﬂgfe: %%b?lfft@%{dﬁgi'oﬁg c%l§t é:o@?gne'gglo%g ?délgllg glcg}k?xtn i E&Iﬁhﬁ BFdata unit(s)
is traawmstedfto p@patbart gneascipieht usag atrhdticosor bmoSadt:kBehBDlayer slot In such
incrg%sed i nterference at higher transm S|on
SYSTY NESQIMAY BNt §rath $6D rCaPignherSeesidlly ind sbiefest sigem. may
exibit Biffeh@ AttaH@heduk @ﬁlﬁﬁ@ténsﬁ@é’ﬁEh #ada é@ﬁlﬁ@m%@%dﬂgbéyﬂh& in the
and interference enployed for the slot when It 1Is
trapsgr sNATERPWET HEd SEare thm@dlﬁg@almpgemmyemmmﬁkweﬁ)er devices. In

adél{l&cnlt(hu nt?a&s)raﬁ? ?Eanﬁ?”ng;&llybnzle cﬁ@?&y%?asc&g&ﬁ ; edt/bV\er:ti cast recelvel

cx;ﬂQVt@/fdckﬁﬁ\ﬂEcﬂg%rrem&on b6RABIOME|ticANBrdagiasPBotn8 ks 4@ uh®@ payload.
insufficient data units avail able for transm ssion

Thergfoge. a Fopvajd tier corgenmn oobhoomesats Fd@‘la/dmw&b&zﬂ%@ng an FEC
ient f or t.ha
cod¥ 15({3 tﬁéq]%thtf; &L tgg ?g%géé))r#a% of ik r%lgl?é"aﬁ%l? i se Alﬁen}iulvely a
mulm:mtmEK/o‘.\Ucttm @ggﬂid’g T80 Bpresend 1Ay @Rt d)ﬂprI)\h@mg feedback from some
i nst ant aneous ca acity of the link available to other

POIAR SEICFH¥FS 10 agk ‘ﬁlé?cequ%é%‘md@é!ta‘”&%’ﬁ%ﬂéHiesre?f‘é’UP‘?dOfaSet of
multRGSUHEIERE 51815 OR 1L ARRRRE), F8depRS ey cwé'o? oSO e p]%lt@ast/broadwst

conposite fixed conponent co e pagl ng cost
rec@@qrs S toer garamieed Z@lSCOtlﬁHn@dB’tUStmE eltbﬂg?ﬁﬁbord\lAGK%€Kb@nallng,
Lhegggbncestamq %f ﬁl cee}ea rf’ éq%ﬁ%? 19 Us%d to Cap%utre %hee rcte u%tqg’rlw 1tn rg\r)enue %hat should
Fequi 0Py
be associated with an uncertain delivery of data units. There is then the potential, when multiple

- IP multicast/broadcast groups map to the same link-layer multicast or broadcast group, for

content to be delivered to communications devices that are not actually members of the IP

broadcast/multicast group, as commonly occurs with IP multicast over Ethernet multicast frames

for example. This creates a cost of Received Unwanted Cost 358 which captures the system cost
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comuni cations device into a state in which it can be
assigned a slot, plus of course the cost of the slot
assi gnment process 365, which includes the assignnent
§%%ﬂ@“hﬁ%2and processing costs. 10 The slot access cost
¥ alternatively be a dynanic cost in SGHUBHE23956
of WithGfan§1aigéi gk, adpdcialsy) @hén dred0& febc@dver GOSN Ak el Fgh sYeeﬁ into an

vari abl e because for exanple they are deﬁendent on the '
ACHiNgribAe. OF BES te HRHLTIHKE SEniFRa dFrlquaces i 14BE hense ey difin, & receive
t [ fo ' 0 Y
e RE e E, (BRI g B ERERs couyolaimetine
asgooiated WItbdmutiitdst prowp bangesent, hetl.as Migmétd@stp neagement protocol

broadcast traffic may have specific additional cost |
(IQMhDh dhheast isiengrd)ipqquery AMLLDRAE maltsastt A S@naling along with any
e Ty ATl Ry % AR PR Huleag daa
unsy atdamslficdsh Bnlc et dtingns ddditlondlcompawrl @@ap Management System

reci pient, especially in a wirel ess system nay
Cosihdbi t different instantaneous characteristics such

that a conprom se nost be nade in the 20 transm ssion

power, and hence the codi ng gain and generated

i nt dekiephackxddaostotifeaelaga v besmord genemdivhiappiog pf Phgackets into link-

transmtter cannpt typical afford to have each o
i D5 QU T B IO o EisBRblE Reseficecteft TS Bl eerperession over
thd @& QAR 1iBaGler T Elesstan P aadeASImptt QlonaMinichs Hat Bw

unit payload. Therefore, a Forward error correction
expapsive §BFerveqsd dganny it inderand @i theseralce daistunytheadsd b vagheads (e.g. IP in

F ot oLt.h of to raise e Bit Error_Rate qf.
1P P iR A D 30 bl RSl n byl 1 S5 Bliion
ext@idr Keagér A¥sKE AR holvamadnt@ tHeQSitvic32atalRRE BRFRINS a EdtQrity

cost of providing feedback from sone portion of
PrQCESEIQREFSPeqtyc aIchein g dy B BEuHE gxerhead Goshdidn 5ar edgwle Arencrypted

' fo ULt . lots,
o SRSl oty gl S E B AT ABE A sty
firewdltand dstidelookiceantattadkemahy gis@m. ThOBctfRh of Yadhatiaglesk bogus
or confirnmed by usjing either FEC or NACK/ ACK

Pagelgiran piifgnativelydis trkadiyehe reivsd nwmieddpest 378 aostesbaf feedback
o - - [.on in revenue that should
flog%h%g&g?gg]gl&goﬁggéﬁ\ﬁ%?vé%eelgﬁ%géretg ain delivery of data

units. There is then the potential, when multiple 1P

mul *cast/.brqadgast roups map to the same |ink-|ayer

mul t PESLETYE IBPO S SSTPYFRS pre e gnples iany paramstgsdhat a service

proRlel @R didhQo GRERTH Y i€ BhpRAF: HENGRnihH M BLiGnBAlnce the charge for
actually menbers of the IP broadcast7nulticast group,

thegsrvicgmiondad soelc & the twinsport Bf s rber abdatovmts dvehibe cemmunications

o el BT e ML by B o
cost 0@hpatn ¥ heR Gt RRE42nB Ve 820D /0RRARS of Bk aSdefted

transm ssions, especially when one such receiver has
CORBRMCHFE Hnk peshsosiraisycatigiseyises.act i ve state, or has to

undertake significant |ocal processing, and hence

battery drain, to receive such an unwanted data unit.

Fi nEitd yse of hepegifouppenainagenendr cantinateesfyewardes,dbllowing a
_.signalin associated with nulticast group. managenent,
sch@itie gec'rigp 87K B0 B ip CNeTIEBRR AL * FgtiaRaic cost component, caled
the chargeable cost component, which is associated with that resource usage. This chargeable
cost component may therefore be a weighted and/or threshold (i.e., a cost incurred if above a
certain limit value) function of one or more fixed and dynamic cost components (of resources or

associated processes) and/or dynamic variables associated with the communications link 150.
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5 (1Gw), Milticast Listener Discovery (MLD and

mul ticast AAA signaling, along with any associ ated

I i nk-1ayer signaling associated with defining the

WW b4etvveen mul ticast data units and nmulticast
k- @)9%? slots, brings an additional conmpouR8T/E&S¥}025956

THibshagRaEB tosbysihpifenGag) b3mBintalfdd NeXta nuditeebf dch@fing @8disions
are related to the nore general mapping of |P packets
US{NgSEME ARICEALQY Synceipbtagd Wprice Rradycesd ¢hacgeable l§gstisomponent for some
. . [ Lf i o d 0 essi o
rRIEO Ry ESELY O A0 Wb bR

chingaghds cos oepmpemsnte Are(@ien/i 08 irgeifble cIIOWMpRKAR MgoMBationB90 and
serviced data unit is in terns of the service data unit

ing{adeg @ Mytigashehaasaple cast cpppengnt 19, aggregming qagEds the Ropts agspeiated
iRl t ] : i ng. an 1P
VU ey U RS b S5, ERLLR By

mig reasadrteurti eSisdlaviy Cénidat Eharpédble @aseChmponeat SETapgkdates the costs
rocessin ers ecftiv.e, So creating an | P securi
158 5 851150

; (1 P securit
Bieedth €pselive %F%éiﬁw@,forathUé?fétbyﬁ;Swhwé?ﬂ%rgmlqCost
CRPREL 53 E0TBHESOELL o BN DBl A R 80
spewfidad] y deesamt atctusle kkoonasstrgated/ sitke forwTdmgnes egtac s pddesluor the

att ack .oy bogys ackets can alternatively be tracked )
bagk)}\a?]ﬁglkr ’érfgﬂoch@?ﬁ%% £t Eﬁggoxlg§§9§§ggeg%§}p@ c%s!ts associated with
coh@REARAGH s videR Bhd REdes BRTANLGAESARSNHRYInS ﬁnﬁ,etﬁé’tgi‘régs not employ

.Cgr.ocesses. These various fixed cost conponents
sicsliaifpipte sndhenan fogsanelngst cost assraiatel wigr forneardingrvieiheie mccess node 110

(. h{g(ljlotc“bn\é\{ltnﬁz%hJé%Htélh@@k%t%Ld(gﬁ g%}tagélg%r ratc nt ] é(g[r,svﬁg@%%m%gg e Cost

coSigeMEnBIO T R b @O BRALEs MsodatBdl WRR theQfanSialsdi ok BF Elflinq%vsg vice data units
the communications 25 link. Note also that whilst these

Whigs3ag bpgrjdcab & igidese pndetbierdisoadbaraichysteme fe. g akDSlguahitly hbe a very
BT, 508 ERTIORED! RynPE0 A T3S5BRFT e B i n v
the denkeedn grimariyLehigad b e bAQY bR EnarTPBowHtkQfacket BB 1i €., no

t%(pe%f: resource, or conbination of resources,
SeVGE PO AR 2Pdsd 04 cHiZduh BengrieiSenvise Ghangeatile Cess @omponent385

 det.ermnat | . i called.
PR pBl  ENE BR RENSHp e a

unit blagsifiee 2OUr P hageabld Dos Chaogaalbe agg@@%ﬁes@ﬁlﬁ&ﬁﬂ%@&ciated with
i ghted and/or threshold (i.e., a

 therefare be a yei o thre: :
thedsdyery At Gp Bec!ls finclub v Tof ex it ssHon pigpalingand @ediamekdtomd
e g AT B e o AT YL Bk e Network
(VER) ClibgaabledasbCompatnindtdngetegateotimussiCatdadnsd WithkhekB@smission of

1 VO /020342 PCT/US2005/ 025956 Thi s chargeabl e _
oschgi{ SRRGHUT ThiSp L PEPRFMOAP Bipet oA Rahianl 9 an acess lnk

schedul i ng deci sions using sone aggregation function,
and_hence produce a chargeabl e cost conponent for sone
anolit chgreealde 995 eomponieneand dhe aseasintakansmmeofsember dedifvered, such as

thetn{lﬁmlgmfttttaﬁgniqgﬁ Qeryilgje Bﬁa ur'ﬁzi)t(sfa%l tﬁesn lg)efsent to the accounting server 120 so
that the accounting and/or billing server 130 can next determine either a chargeable cost
dependent subscriber bill, or provide adjustment to its charges per data unit to reflect the
communicated ongoing, and historically stored, chargeable costs. The service charge is a
function of the chargeable cost component and the associated charge factor, such that the
amount of resource employed is included in the chargeable cost component, and for example

could be;
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char geabl e cost conponents are given in Chargeabl e cost
conponent information 390 and 5 includes a Milticast
char geabl e cost conponent 391 aggregati ng each of the
qQci ated wth delivery of nulticast packets
g\gﬁ@w@ﬁ%@cri ber over some period of tinme or ESUH?ZOBT/M””
mul ticast data units. Simlarly, Unicast Chargeable
Cost onent 392 aggregates the costs associ ated
Chrgs ’%Qfd*g?tpv’é?*gﬂlgﬁragl@ﬁpwgmpma units for a
subscri ber; Sidelink Chargeable Cost Conponent 393
aggregates the costs associated with the delivery of
Si de’llleniatlddyahunhdrgqa&ﬁdoﬁt@pﬁlﬁmf ¢ I_Beyand&%%g Lost per data unit
trmclg%e &%sts associated with forwarding via'the a cess
ARTHLEeq 2b9giveredand Rener BAunctipn afiche nrhbes.of dith usitarogeninieated to the
acERSlin € HIRY t t he costs associated with
com“lrrlljér:ﬂ cat Fgﬂg'ﬁ@?%gﬁfﬁ%&ﬁl@d@s on the sane
conmuni cations |ink, that does not enploy sidelink
cn@%%LS and hence does include cost associated with
el 80P ¢hAEeRDIG €03 SAMpRIGRL X n® datgiunds., a downl i nk
pl us an uplink) but does not include backhaul costs,
Upl i nk Char geabl e Cost 15 conponent 397 aggregates the
costisthigd swsple. eduldibe twhetahd crangeabls sbg BomFodéﬂl tr&¥ks chargeable costs
bel%%“ﬁid% Ov%ata un]i.ta V\,high can be critical for wreleSs
and ot her PIGRANERrEs Shurgablecogt, sonfoseyamme;ch have a
very expensive (i.e., |lower capacity, |ower
performance) uplink conpared to the downlink and when
Chiige =<pngr éastarg nor phdatd Injts aH{arghargerbld ¢uat hasgichem]
primarily downlink packet delivery (i.e., no servers
at the end node 101, 102). A generic Service Chargeabl e
CosSudBah: i i.at ed
hparentheddst idbirRAfadates: LA GOSHhe 8@?‘%1&&1%@), the charge

¢ W th tQI'}e delivery of an arbitrary service
ACLOE AR Ak URIts b the ehasgesdeicaes 20PincivadPaOiharheatibh: Gecdeviates
t he

RNt ites the cost associated wth
aw g el i ver yt’@g‘\d?éﬁgg%"aaﬁiééf&?’% st ALY eselivpicalerlenaron the
devgitignabviay Groartle meghic shap@akRicsst B8 porenEldPeMhed using different types of
-li.nk, .downlink unicast and nulticast cost

funutg zhar g
& quogﬁlée‘ﬁhgl 8eQR!E £QRAFOTPRINGRIds ViNEB oo thel e cHahgeale @2bdt @omponent,
for GasipiConponent 396 aggregates the costs associated with

’

the transm ssion of 25 packets in a VPN tunnel,
potentially including encryption, over a backhaul and
C access. |ink. e chargeabl e cost conponent and the
haz% s ogk?aé%eefactg% ﬂﬂto-ggﬁtaé‘é'rti/’f Fencgan(chasgeadile oostatompenerthe
nunber of transmtted service data units, can then be
sent to the accounting server 120 so that the

ap@$6WPkﬁgde&ﬁdmdbhmg¢ﬁgm&anwamwmaﬁh&ﬁﬁmﬁ@&kn@ﬁhﬁkﬁ%@@ﬁmmr
inﬂﬁh&hﬁ@l?gﬁﬂ%&%ﬁ@QLe gﬁ§g 30 dependent,subscrlber b|_,
o A A RS pdes Service spacificdaraing algerithmunfotmatimon 326

or provi
whicteddfieed tht BRori @EMMA i Gakad HOPGQ! i starieal Ly .

tgtorq?, Fhargeable ég?fs, Th%g§§%§F%§ﬂgﬂg§8§&ﬁg%§Q@mﬂhmrﬂws
N BLUHETGCHAL dita PMis teapsmitiedipt iscaivstt asaeiacgearheratsh P&, then these are

O ot R SRR SB LA T S S e “Powed o
dynaseiegl bredlatatedaresburar infoxangune307 383, M1uRGasiZ, a2 ﬁ@qgéeggtgl?eﬁ%rom at
]eastRQW§%98%h%r2g5egfgc§or 320 and the Multicast Chargeable Cost Component 391].
Unicast Charge 314 is generated from at least the Unicast Charge Factor 321 and the Unicast
Chargeable Cost Component 392. Sidelink charge 315 is generated from at least the Sidelink
Charge factor 322 and the Sidelink Chargeable Cost Component 393, Uplink Charge 318 is

generated from at least the Uplink Charge factor 325 and the Uplink chargeable Cost
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Charge = charge factor x chargeabl e cost conponent.
Alternatively, the chargeabl e cost conponent coul d be
an averaged cost per data unit 5 transmtted or

and hence a function of the number of data
unlitogﬁ({:zggi‘rzmm cat ed to the accounting server T9HUSHATRRIS6

or e uId Char r r. x

oy G T oS0 Bl i 1R (5 AP P eyt 3 ana e
VobXéiplegble €6ddem emwweAtégﬁel eI @ePOh LD is GONPABERbM at least

tracks charéeab costs el ow and above a nornumli zed

thetSgrvirer Chisger fgetabb 2. Egeuld furgher be gm@mﬁqﬂ feom epthar gegereralteryee

S able, cost.
B by PopgRlar 2 IR e e BUBRRRARE BuB Chussols con
corhpungers seubsds Uplinke Chiufgeatthiegsgeoninsit 3R YU bRt Chagedle Cost
factor_x no. of data units but the charge decreases and

Compenpeshd@sanddMylfigase Fhrrgeabls Gosteppasenifes away from
the target cost. In another, nore general exanple, the
char ge dependency on the devi ation away fromthe

t ar Bigtrecshogealfidedb ek systan fipadgiotngcinedResticum@endnss 44@ hence both
di fferent types of function_ of the chargeabl e cost
dynagHHYMERRETEGRRIE 895t EAMEANSAR hi fnaliqed! REgrar g clptraic cgsitcomponent

val G&'EH@ @ﬁlﬂatr ’targaQi hhic %éﬁ %{nﬁoneﬁjﬁgﬁgg actf)lﬁ g@%l%%%cfsggénng n%nt \Sa]ues

data units x
SulEmalvqn ISeenwfpr@ﬂdadrgterrMMn dh@ g déaatger @Jaar)eofslaﬂm 1hfr0rmat10n 411 for

MRS, She e hevge Teetor o8 L pmiren ST
Quakiger sdrhie 'Irfffn‘?ﬁa{{f%h 4om m%@?ges weigahigef | ké’r‘ﬁée 83@«3@199{ etsUBE‘Enber

and i nputs to be used for generatl ng char ges.
oveg thgommmmiqaspisdink aod spdseficallyrimeludes Qarmit pofLFvirvise trackm g mformatxon

2% KA eafafher S50 S afTar bREeR oL LR et e he
oftehlchmipbii uzanfas@&maé Qo foPmb @ 1euBscRbLe éﬁéh l%rthe
dynam ca | ocat ed resource infornmation

conynRigatiags hr@hlafrOgEheaciaeqi@ng @mp@tpe@vmiasomeauh@ddcem t the Resource

e T R M———
mfcgﬁlnaroa’(rﬁdndfaltlcm @dvideqast100hieat Whia € Bseh abdi@ica @ sg@&ﬁ@ﬁmgﬁ& for

and the Uni cast Chargeabl e Cost Conponent
congnyieatigrs- dhafigesiaus theg eqwinyedfas gompwmications @ssotiatedevith the

s ey SR 85101 TR, 0 L LB it ool

ResbowerCatsunggish Prd’oessuﬁﬁi Suecifioaltyge yfcastti Mo naBsbeladf® with
Upl ink ch e Cost 23 BYO 2006/ 020342
con tB@é@G@F%‘%@' BRUOPOIFSAURES expioyedandduip upitpecagieg) jsgransferred

to Sﬂlfé‘i@:@ib&tﬁ:@wﬁé PR dtnid @ﬁg@ 430% by‘g!o%dcln%gggcﬁlréeatﬁgger/co%%%ﬁggd Data

the VO D chargeabl ost conponent
UnigEpagie¢62 (Tiarag@usll'v'am @cgmpmtatoédméxlomatedhleasy thetsbﬁeduler is sent to
her

f 324.
Sub?cgﬁb\éxr a%rw&e ﬁag]msggg %gd; anél aésé}r?éqr Q,qr&ee sa@ﬁ/é_‘pété 4B go that
reS(ﬁﬁﬁ:‘s adspB@RNEI th3DRet cORsulea; @on‘é@rh&hin@ﬁw?eﬁﬂ?' ARbE Bcib.

ot her Char geabl e cost
Information in Subscriber Service Data Unit Usage 450 on the resources provided and the data

units transmitted is sent to Subscriber Dynamic Quality of Service information 420 which is
processed and stored in Dynamic Quality of Service tracking information 422. The scheduling
process 432 has two main inputs into its scheduling decisions. The first is Quality of service
tracking information 422 which is based on some measure of the difference between the target
quality of service information 411 and the delivered quality of service for each subscriber, which

translates into a ranking of subscribers in terms of the benefit of them being scheduled in the
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5 conmponents such as Uplink Chargeabl e cost conmponent
397, Uni cast Chargeabl e Cost Conponent 392 and

Mul ti cast Chargeabl e Cost conponent 391. Figure 4 shows
a feedback system for adjusting fixed cost conponents

MY 2ot h - dynami ¢ and char geabl e cost c8RpERENIR956
as . a function af previ aus dynam c cgst conponent 10

nextdinfalot alig seqop @P”t@?@éfa&ﬁﬁﬁﬁﬁ&“@é@?Sé%ﬁﬁéﬁ%ﬂ?”GPﬁcoumw”t

wlﬁé?'nrngx%s tﬁ@ﬂ&&ﬁ?@sﬁof%‘aﬁ subSIIBeNE e ¥ dﬂl - gi vARRE fikQBdnd dynamic -
Service profile Information 410 7 nc es target qual .#

cogfcomponentel4i nhd hedixed anmayhamwcosttdmmpsnlm melgmesr:mdsmemodxts 442 that

conihdE < BEAYETHE AL CRErPIYL 5l DSEm Rt P Jf e Bieibscos

CoMRRAGRS4400 8ssBH Rkl WYth@S/stéﬁ ?ééb&@esC{ﬁit'\%%T@& fe@ddd®hen consuming a
subscri ber over the conmunications |ink and

timgplot iThe datdnyic SBE Gktegeallgdldst DetefmiSaioniddé i typickll yngpme weighted or
inf tion, 15 42 Resour ce nmanage t 430 incl udes

iRl o S5 e 8 0f5m Fakst cam PRI oS dt R Mg obose

incGQFR S §,R@ B VosOEorSIN¥A G R FAIBR 13S0, wvewstalf&l.c%on of real world
subscri’bers coupled to the communications i 50.

dyTineic s erebdas| 308G 69 that eeak thy wel-tthes propérticludf] thcgccdwemumpmrws tiok such as
o 8040 b B SRR A b Bl (DR Wi
for r8JoRfded an AP BBl Bdald @A Shedk@Winbigichtdns [HHkFrdrh 8losé Be @S, Example
been assigned a specific tineslot for 20
Chy&PRRIFroslROMPRBENISTHE ShuTeiaF lyted within eparaarplespeiompeonent information
396‘%{1&%&'&@{ ta‘%{‘aw@%’l@cé&t%&n defl 4g3€ assigned
communi cat 1 ons vi ce and € results of the resource
consunption collected in Resource Consunption Process

436, Specifically any cost information associated wth
con&ushsh PSESCPP%WG@% @%@hqdv%wwﬁ uglerpake @ Gpebgnetit analysis across

| e
thegs'ggéézg%@rg al! ntg‘gl Ce EJHbLEt)géxez%c 89]?2%%& (fs?)t%%t t}egeﬁt at least
CORESIO an emm;ﬂageh&odmmﬂib @sdieBahma2én fdatte stisaigir 4o2¢ach scheduled
rmunh]| [ate anﬂ z%?0|t of tinmeslots schedul ed by
S“tlsﬁ‘éb%dhgﬁ ded e the SREraeahle COHFORIPPRRIY UstAE $qrpelonEoh ag&,ragj@on

furftB6h, 80 BOCIS eraﬁl@ cbﬁ oB@rSs‘aHl'é‘E,@rvH% AGLORER iftedad %ngr the

resour ces assi gned, but either not consuned or consune
schieddeif i oomapwc; Oizﬁiﬁneba;i)msmag ked ynainivf Quatigy ofcdService targets 422, 411 for
e 450 on the res?g;ces

asgtzssv?eaéod%r § b Bara: ChprblaPatgnr ey (@ units or
sorsI B %'obﬁheW&amt caffMRl df tn%uﬂ’ﬁxm% 'Eﬁé' s‘}ﬁeﬁa'&%&rdmtel']%né%gt? units that

which is 30 processed and store Dynam ¢ Qual
maghraspecafi¢ scaike elgssi arfres mql@ﬂqdﬂQfEUbWhéeﬁﬁhl@dulwmg cost target over

- 59&§&§0ﬁ§§ %%(“ S?CP (ELg%uts into its scheduling

ecl si ons. P}y of service tracking
i nformati on 422 mhlch is based on sone neasure of the

di fference between the target quality of service
i nf BrvftthegmoxalPag g theraveasps. \Pf@r%éfeféildaﬁﬁlﬁtfyncéhfdeéérs\vb@élber/ Service

CIJSQSD@I"’IQJZ‘edS@@§ Qﬁ R fent WY \%\ch f}Jn‘ﬂErZh P%% )%Q#ncnélost

subscrlbers nterns o
Com@h@du%@gm/ﬁ htelleol@ DerdOn ROOGY 42084 B yﬁ’ﬁiﬁlcﬁkﬁﬁ@@ﬁét@lﬁﬂ&ﬁ)st Targets

464; ?é% 1 ]auia(ge f@ﬂpgﬁ@%ﬁ%ﬁﬁ%gﬁgﬂﬁoﬁgﬁém Se r%su ttflr?gscchralrg%glgle SDU cost
component 447 associated with each scheduling decision, for a specific subscriber or service
class, is passed from Subscriber Cost Components 440 to Subscriber/Service Class SDU Fixed
Cost adjustment 460. The incurred cost/costs is then compared to the Cost targets in Dynamic
SDU Chargeable Cost Determination 464 and used to adjust the Fixed & dynamic cost

component weights and thresholds 462 which are then passed back to Fixed and Dynamic Cost
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whi ch ranks the system cost of each subscriber being

schedul ed given the fixed and dynanic cost components

444 and the fixed and dynam c cost conponent weights
contribute to the dynan c

dﬂ@&g@ ol ds 442 that SDU_ _
argedbl'é Cost Determination 446 in the SubsBfT/H&05025956

Cost nt associ ated wth syste sour ces.
oo P Be edal Halhs ondrrad emeBl el FOR LSS oer o
serélitp aatsach SBk ChareRaly eche@ntd dabveriviakd ORtedfi&st, $he objective is to
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i ncl uded wi.t hi n chargeabl e cost conponent information
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undertake a cost/benefit analysis across Tthe

bets limo nivéregeratlio endieninidny (shtve linip tidwrimerfusdiee) tolbedei ienka@erage
schedul ed next (nost. benefit at |east cost). In an ,
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into the chargeabl e cost “conponent usinhg sone form o

lovegg Hrae guerpgercost fign saraoperiotl thenritabkaitheekiotaf geabkdit haswould enable it
over.sone service neasurenent .interval. However, the 20

o QYR lTATER TE° HiSPO B AL MGoUTe L PR SWP T DR P average radio
PoAREhQakdRdnks Yok aRelip GRehdbPh il Qhe i

ensubscr.iqger tno st ay clvvi t%ﬁsﬁ g spe’éi)?tief:h%gcﬁgf%%g%{?gg légg)lcshtargeable cost

compangeitin therschesernensifleanciof andiysia. Innimmany; by geckengide chatgaable cost

; OO bl i . ' »
colpIMEss MR8, 2SR Ful i Bl dieReetsble FHF coraopnicgs fora
substrtBor REV@Sdass, thtifikéd aHdlyRdmic UBR ebinP&ieRs 40 LRl B ﬁurﬁ?ed (via

cost target over sonme nunber of data units or so
weighisiapd thagsheldrialuep $42) o ercate p bineed dhorgeiblperst cafiparieat 448 for the

I ' . t fur r. includes,a Subscriber, /
N0 B T L S0 B AT P B B o e
schedul¢chmimpared| o descaaFihegdaife EysnadThsoneRsi7 ah® HRGNRMa] chargeable

Wei ght/ Threshol d Determ nation 462 and Dynam c Service
COSEERMIPODAAE OlCaEr SyRtcHReE/ sermign classprcampetiag Enchedyeraiinesletoghe actual

chaf RN LENLSmAGEne 817 1S IR Ml Sneh BRULES %}»’z e?@i e ﬁg\J
gégst 30 conmponent 447 associ Zq eg%v%nﬁﬁ%lﬂggé geg%e Ui% g true
revefeicilevierare maimtanesipleoiighi the prebivasly devcribed @R ddpemdenth@Bsnting
S S' s passed from Subscri ber Cost Conponents 440 to
Y*&lbscri ber/ Servi ce C ass SDU Fi xed Cost adj ust nment
460. The incurred cost/costs is then conpared to the
Cost targets in Dynam c SDU Chargeabl e Cost
Det WSt §Etinyiitian Aashean desedbaddn sading of the tvensmizech & a number of
YN 6 §0SEcouft t,wejghts and threshol ds 462
ser S & B0 BreonRBIRRRRR nailerd BofEh ARy R aires g he comes
of those reports in terms of the amount of service delivered, can use alternative information. The
period between accounting reports could be based on a fixed time period, a fixed amount of
incurred cost or be triggered by a system event such as the communications device 101, 102
leaving the communications link 150. The amount of service reported could be the time period

for which a communications device 101, 102 has been coupled to the access node 110, it could
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25 WD 2006/ 020342 PCT/ US2005/ 025956 Conponents Wi ghts
/ thresholds 442 in Subscriber Cost Conponents 440. For
a subscriber or service class that has been recently

aph%ggled at above average system cost, the objective
MO P570%0%¥uce the probability of a subscri ber PEF/US2005/025956
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st the ,invention has peen described in terns of the

i |
for e SPHQiCE NG o4t FiIrPE&Recty angibersreiey Thrrued arstotbRgowing process.
The3€ SRARNIbR AreSBEN e ddnRRd ke ggﬁbwﬁ%mg%nﬁﬁ&%ﬂéd f8se entities have

reports, and the contents of those reports in
traf§¢ to Seeviemmbeiris gwhtesdrw thew paebliozeticd The bmraygieg af tlets addnwelled by

o LR G 15, P00, BALVESI SEERULTE L SBOTLS i
assi@h a borrowing priority to each entity such as reallocation priority (572, 572", 572") and/or a
maximum rate of borrowing as defined by borrowing rate control (576, 576", 576") and/or a limit
from which entities slots may be borrowed or to whom slots may be donated such as permitted
borrowers (570, 570", 570") and permitted donators (571, 571", 571"). The borrowing rules (514,

524, 534) can further include a pre-emption priority (573, 573', 573") which enables a higher
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incurred cost or be triggered by a system event such as
t he comuni cati ons device 101, 102 |eaving the
comuni cations |ink 150. The anmount of service reported
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510 has a pre-allocation P1 512 which is subdivi ded

~allegatipn JepBndEROPICHMPLian PHNIB4)ctign 6564efrﬁ41 594'C @@me(wspaaﬁua' ly be

ar.r 4 ha ions P2 522 an -
BN GO0 BB RGR T o TR 0% 37 1 Betow pre-
det®@Opedathashdlnetiuees .mem@l th maml@crmme@élrmumc%hffmsw%o") The -
(518, 528,  538) used to obtain pre-allocations (P1
bomawing pestsaspien pgst SIPPOnCEiat'e thy PATSYTIPGRACE (- eph ekaser loghe borrower
raf fic
ancp(@rc@i IOQEﬁ %ﬁh Qaa? ;?tr(y & tgxsegcsfmgc# E{i‘% l_l\}l\?t#ﬁ )a thh
estE:rhllshdsmeSfprmd)cGwdeﬁ pmébenb\wﬂg:hadgt agddaidishafodtredit , where said
comm[i%rggtd?ons deV| ces 101, 102 on the_ conmuni cati ons

borrgwyg € Pafps Gredif gt %ﬂlffeteycwsmptmaﬂwey g dependmyt pr the
Y I Ie , " :
A £ OB BRI, e mmagppiecion o

theaxd 0P®d g602us pmd)pmwd b)OSdet typd/metimdisection rdldmﬂi ormmingtIokE (574, 574",
C. f the pre-allgcati P1 512, P2 522,
574{3& "gcyﬁr 6 'méaté'ﬁ‘ rui%}lrcpgd'ﬂreprﬁ lﬁ‘ﬂﬁ‘é’l“o'&)?&pr oportion of

slots m ght be Unused over sone interval due to
insufficient HTTP traffic for each entity that matches- |
t haklensaengh it (850, B, CT'JHQBIWslunnstedraﬁocaunmsbdoth/Dl 515,D2 |

5256‘@‘2;1 52?? résﬁgnrﬂ”@wﬁﬁy ynltljlé') %Wheglrsx(se%%racett)gwg\l\g seaprjlr“LlJ ilj ?heows the
allo%dtd)nt doan@all kyorewr nifre bih@e pther @hilios &bi @(@ﬁlpfélve@t:bZDlFQ%]%%garately
slots are spare for the pre-allocate

Shoévﬁt‘hf’t é‘Ob%}tO"c&ﬁ* Bl %é@alt%&/b)aﬁts%éﬁ 1810 ¢ritiyy Brx28ugh ths aglpettion slots
D1t3%5r91\&4d'}9/ e'?.hﬁﬂﬁé%% t0 eﬂﬁﬁgé 5§(§’a§l‘ﬁq iR 1y,ite§llcrgéﬁn § ﬁ‘?@,ﬁs{)gzeo, C530) has

donated to t bor r ow
a Bemowed dbcitionenf slots (B1 516, B2 526, B3536) respectively, which once again can be
optionully implemented as a vector which separately shows the allocatior horowed from one or
more of the sther eutities. For example, vector B2[1,3] separately shows the allccation slots

B2{1] borrowed by eatity B 520 from entity A 510 and the allocation slots B2[1§] borrowed by

entity B 52C from entity  530. The combination of the pre-allocation, Unused, Donated and
28
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traffic to service that is greater than their
pre-all ocation. The borrowing of slots is controlled by
borrowing rules & costs 1 514, 2 524, 3 534. The
gprromﬁn rules (514, 524, 534) for exanple 30 assign a
&%OBWHS%H ority to each entity such as reaPfBEaiNyRs956
priority (572, 57ﬁ', 57%%%}and/or a pmaxinmmrate of .
Boggy it greass aarMAE P! pyedsints Bomn iy PrarEodyng suh as$ised Allocation
A1518 A2 5By AhsHor a limt fromwhich entities slots
may be borrowed or to whom slots may be donated such as
‘permtted borrowers (570, 570', 570") and permtted
F dgn tors,g571€ 57%?, 571"). The borrow ng rules (514,
or55e threeLAItSYSCP R 18 1 ncl ude a pre-enption priority
- (573, 573", 573") -which enabl es a higher 27 WO ,
. 2006/ 020342 PCT/ US2005/ 025956 pre-enption priority
ALEP-81-I2htB It W2EB2 38 PovB2,esatie d8sD2+BIn a | ower

pr.e- tion priority second entity even when that
A1§é28§gpentity Is able to utilize its pre-allocation

SUM{.m.,DQ,DB@:mmBIng;j}On is not spare). The total
avai |l abl e resources for pre-allocation 502 can vary as
a function of the physical conditions on the link. The

85 [ f or. ecihfic entities (Pl,512 2 5 .
1 B PR A B AN R BRrLoHioRol b i <Ry B et nay 8
520HR-@b30and héthet By Be8J0@Lf 330@hh Betsow FrdS ERIZBA 5188)
i ncluding Pre-allocation |evel (560; 560", 560") which
further optionally includes a function for deriving
' =z Al [ i1 abl. S
3PS HLRSL PR St YR A RISy
thaomay bewdynadchidatly aboeategeraeHATP riffiic ntoren @ B162(BgndST 08@ Qudhithat B2[1)
Pﬁe-allqcation m ni mum | evel (561, 561', 561"), when
may Renensteap apb Bl By bf domsatevvirsBesiBalEtB3EMel . 10
Alternatively, or additionally, the pre-allocation
| evel (560, 560", 560") may be limted to sonme maxi mum
If RiaPue’3asersthotiedsionprppertiah hidiaity Ars 1 risxoverbrooked and i 5G3¢ possible for

oo TS S e 0 P9 o 9 T Blagpio of timeslots.

In 18 @hJe2lBk PesbBRO W26 8% meABprobddd] y '

! dgpeﬁdentSre-alfo%%??onmg$?g%??gﬁgSﬁﬁpfgﬁi é%g&ﬂ%%§H?SOfHTTP

traf§g 3rivalggygnig reentiyy B2arnda 536 pehden bnpemite npt ieach its theoretical

rigrity.functi (564, 564', 564"), and y ‘

mafl bR oMl BtrBes tonacplren GivsE gt pre-allocaton. I

thisTc@8e0 BT @R Sm PplE EErdItY) BERD &buldbeaRin® s ipkelallRhFGSP 2ROV /hAkt Entity C
falls bel ow pre- determ ned threshold val ues as

330 woile haved Brnamdellgeation 23{ drio ewine A J10fsuehcthitoh3<B36D3(1]. For
569! ") T i i
A1589 A3 %ﬁ?&ldg Aﬁ%ﬁéblg%p%%%&%@ggg% Jn cost

cornponents to 't ng pr .e., a charge to
the borrower and a credit to the donator) via an
opt'onFI g&fference function (575, 575, 575") which
estabifiYs WH8 IBFIEASMEAPBIRETS Ob B e ManAZEMBSren biiksr (Serige glasses and
; T QL ' [, de: 20 r :
e Al S ety RSP By flicr 0R0C ORUER: sompligrea bu
the pmycipies redejpetheleamie. Ghe tlheatiprdconily ympeyed bpatacwpaeht éntity in the

.slot is dopated rrowed and/or pre-enpted, the
v B EAREE & od et OTRES S s RRIOSFoLY el catnled
chilBien Stetpré- YR TOHRY B pR6 ety L&l B @R BFh@MHAA of REL San the pre-
(574, .574', 574"), and/or.{he total avail abl e
allopiops ptdb&s P gts ByhsDeant efildrqnelyits g balance provided by timeslots being left

unused, donated and/or borrowed. Spare slots may either be unused, or donated up the entity
hierarchy (for example via arrow 550) and then borrowed down the entity hierarchy (for

example via arrow 551) so that edge entities such as Entity C 530 can get more slots than their
29
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25 Hence each Entity (A 510, B 520, C 530) has a
Donated al l ocation of slots (D 515, D2 525, D3 535),
respectively, optionally inplenmented as a vector which

r(a}éﬁl/ shows the allocation donated to otie or
??&?gjo 3‘%éhe other entities. For exanple vect BFT/IﬂﬁO?’/@ﬂ”D“

ar at el the al | £ Iot 1 nat
pre- %F c%tlon W%’fd’%feg\é@ﬁ %ests)}lc%asolgr%y s ave sh%r é&s Npte éhag {he donation
/ b&idiv%}]g eRoRdnegn Bah aetféfn!atlyelﬁbééé?fdrme@&lgetw edgeq&}-example via arrow

Simlarly, each entity (A 510, B 520, C530) has 30 a
55Bo by BaRAECAP PEAEAOMEHINgFruleh gptéong i inghiged Bz)og@&mml@:mosts 534

thdt W@sctthleY)Ség\mn‘é’%l%b{:a?s%qgm%g%hyh&%gr a? [&P&ho Klté/ hierarchy. This

altéﬂnhlmaﬁdcﬁﬁmhﬁ aoyvaht hffwitiene vélborrowing r@soﬁrdeﬁﬁd Oédﬁ @fcking aspects of
entities. For exa vector B2[1, 3] separately shows
thqxﬁéengpp %&Wi]bﬁp"épg?‘%‘heg?ﬁq] bedorrowed by ~:.ntity B 520
fromentity. A 510 and the allocation sl ots B2[ 3]
borrowed by entity P 520 fromentity C 530. The
conﬁ?hmailsirrbntimf ofttasupree vial an @c@dy ihgmarcjnarsiatle ddariat/edrawidg of
28 WD 2006/ 020342 PCT/ US2005/ 025956 . Bor rE)vved slots
reSOpISEY 18 8CAOTMIFAYR ACCOTIalcTRI s Y 5108 FRBRAIMARIS BF e dVeBidaR j Ayfociating a
F
coR Ry B SR AL ORISR, NS BRSS! B
BoA@wE&FdleurD%ﬂBﬁgnfdkﬁreH’% &d20102nd82vithAlar AQsHABL UG DS oDB¢ DB ention. In
Eia B3 10 If Pl= P2+P3tt}enthe Etlt¥ AfS%OO
dd%if‘%“ APf B%\?F‘&%g e GosferompPRcHt that i 2T ynchipp o5 Y Igrshpsypfitppse cost
corﬁgér{ehbé lggerﬁy?fgle@ﬂfjacgbé%e \@f}‘)q/aﬁglhsté?x%’odgﬁédtst of e ﬁlggnt% %he cost
530 can borrow fromEntity A 510 Pl >P2+P3 t hen
compereatsragdahargeadte denttdomporenisiior de pnseurab meoageinent portidnon.g., the
| ots U1+D
s bl Bris pie befraprebar i Of bidfEen frer B sl hevgagsounting
an@ld1¢lh1ghh@hca31%ﬁ1§-]ls wilnoBbe &@crﬂféﬂﬂ@e&@l angte BBbd dki oA BY reBurce can
non-zero, where Dl = BZE&JBB . If P1[P2+P3 then the
gendrare bigher TPYEIO Pet st than tRnbdst §f WM@mwsal @trdoazﬁkxewslarsddue to the

vesteh el P RaRe 1 Fanies ST ei 0ty BBt e asses

(e.t| errisikOtiBat hhve Ed&h %l\@ﬁ%%—dllobﬁxdhﬁqﬂw 8 réFB0RE AR E\stem is pre-
process is relying on, for exanple, the statistics o

1<P¢F*FF5 anshese 19 440B 1F Pl ogech Hies e raw ireweng SPDisgebiesd because
%uﬁ#&ﬁh Bg}ﬂfcrilﬁnﬁlo%gltea hy\/a‘i%? Flﬁﬁfﬁo I tsszetrog ggsﬁ'\f@]éﬁg‘smbers never

max mm re a ocat I on

exmnwrarsanhthqn inegch thair prghdlloption & Aodaadilabl thdt Mighthitiferwise trigger a
ﬁ for exanpl e, Entlt}/ B 520 woul d be using its
febﬁ&ce- GV PEEAD .gswr@iz‘wa% fagtorsgit ot Rrevent hsgeingachiened/ Enraly, the

808,500 s gt IS0 TR U UEAI s i
dymami@alyRBypiBibiP3edeRdly, when the access link such as a wireless link has a tlme varying
amount of total available resource as a result of physical conditions, and the number of
subscribers per access link varies over time as the subscribers move between wireless cells, then
the amount of resource availgble for pre-allocation and for dynamic allocation is highly variable.
If an operator tries to overbook pre-allocations, to reduce the number of dynamically allocated
slots, then the operator risks triggering rebates when those pre-allocations are not available (i.e.,
when the statistics of link capacity, subscriber load and traffic arrival go against the operator).
For services and subscribers with unpredictable and/or very bursty arrival statistics, it might be

better from a revenue perspective to provide a ‘minimum’ pre-allocation to each edge entity, and

then provide preferential access to overbooked, dynamically allocated spare slots to ensure
30
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25 Clearly, with increasing nunbers of resource
managenent entities (service classes and subscribers)
innultiple Ievels of hierarchy, the sinple equations
oV me conplicated but the principles remain the
Oﬁvgﬁggallocatlon actual |y enployed by eacﬁcﬁ%¥aﬁfm2¢b6

entit hi erarc
oveEfig s oA e 66 ElbledtnskioRgF R ROEF it fredighense of
pn&ﬂy§QRBQ§@@swEbge@m@-aIIocatlon at the parent entity
can be equal, greater than or less than the pre-
aIIocatlons at the parents dependent children, with the
bal by ti Iot bei ng | eft e
donat ed Cgu ?Sgo %/%nv\%%ﬁ] 8par EO%SI%‘ggarﬁﬁmpgy{?#&tﬂ%éyswm to track
syswﬁuaﬁa,an@ "sydﬂ@ﬂ &iv@ﬁhelgén&rﬁ@orﬁﬁﬁtkb’cy Ub@éfaddfre)éllééa@éd slot should be
exanpl e via arrow 550) and then borrowed down th o
chaggediaf ¢ highewrrated an g dxmamicestetngldeicedss oagyinami 55Haty b@@dtohatpﬂom)’

SRR S DB AL 0 oD Lo BRAE 1% B

for pitearsal drowatus©rof whedllohtbé slo8 Nddpthd2at orSthe fut@sf tEBid dots. Bor example,
520, have spare slots. Note that the donation
figye B 1S Bow i arrse aRAGakH sksnhaye cast Gampensnts sheh asdk A BE ﬁi@élcéﬁéég and

r
NUSERGE: Coa o ol Pt LAV UFRR AR g o7
Dynanh1e:ﬂly&11kooaé$315t34whltlhaxt: boytpasdeitheefrbmrar gewtradspatd [ﬁﬁ)l or from
unl%also in 534) explicit|y associated with the enti

F%Préra@HSPthTﬁﬁ?% ol aldfHan L@ ks T AR é%Dﬁwerg Ipkest 375
r k -
i R L Tl s
lmmmnmnmdﬁmmtmutMmmcbﬁmrméhmmwe&nwoas&mdéﬁmmnyohoengmmhywlmwm,
at,i ogn/ borrow n resources perforned
or ﬁqw rawe@mracﬂwgu SR COmPTSAS cg C@hlﬂ&a Stoet er geh prenty level
i nvention. Associating a 10 cost conponent with at
| east one of the borrow ng nechanisns, the Used,
Un uE@cﬁhaIIBoﬁtét eaht eordpdBonty imblded ieBumosesg Releperd Costed 51492 524 3
accord enbod nts of the invention

3RS ARETTie Bty e SR Dl s b WBRBEEREIH4R the total

link GpdacifyUsetieRe BE cadt of ERAHroNRREd LRPSRamASTot 6 85@9%@ S
Is perfornmed in accordance wth various enbodi nents of

subggrdes. Aue Hok eondititme a@d@wev@mﬁﬁ@m fierscagnslibsdritreg gailbE eelt msbe same

~ S our.ce managenent functi . e.q.,

i RERSEAR S B, B B TR P o st Bty o et and

henps aeigsesn) f&f@CluSlﬂﬁcrﬂ%E ausembhey didvRgansQutd 6. TRRWigher
b||||n |an|cat|ons as W ll now be described in

codifigregin slotgap pamyauliidient ipay ot sortha) dhe wbsceiher retpesre fattiee pre-allocated
slotg1 TcQI?)ﬁ{er El?o‘é@xﬂ#é?s %fchssh?&ldts;gb%nlc%ﬂg)??egﬁfc‘i(%ef fort dynam c

[ ocatrion tinmeslo tter guarantee
of access to resources for speC|f|c subscri ber and

sugﬁ1 ber service cl asses entities) that have
65}1€f§ﬁ3 T @SLEIRORER SRY: mflfld%li in Bofrewingsiyilecandi Gosss 1 514, 2

524SJYST4€ﬂhy EndPdothetthe@bRGAN 8 suRBEbd N ASE e AhdAG AL BB Sed slots

enpl oyed, then maxi nrum revenue gain I's achieve
duegpaboxrBusegectapaiydeingarhiyvealin o peivirs §liot, even thesgh t§ o ghy still

i [ never .
conﬁJn‘Pet tReit §gr§§c{ o ft gf gepvelces ls"tgJ ?1Cars b l1318rrn%c=:r oef dgta units or a time of
connection,(that is associated with the some notional number of pre-allocated slots at a predicted

coding gain).
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experience a situation in which their pre-allocation is
not available that m ght otherwise trigger a rebate.
However, in general, a number of factors act to prevent

i i h d. Fi tly, th full |1 t
&ﬁ}ﬁmﬁgﬁggeagnéﬁgsed b;r:veyy sugscrHberp;ﬁdaﬁggggﬂbggkﬁﬁ
SR e R ogtsBntnenl Endfe VDS Bk koot Bin EB6S 1 g 25243

534 @ﬁay%nﬁ'sﬂfﬁet\’rﬁésydo@glncﬁﬁ@@%st alljultRlead (r@waﬂléxﬁhks%c1ﬁ%a%th3e number
as result of physical condi'tions, and the nunber of

of sr@biélc¢at¢;bps: fhergedslosgbatiarmMnusadi es over time as the
subscri bers nove between wireless cells, then the
anmount of resource avail able for pre- aIIocation and for

dyngAd ehuddeable @bit@BmbsndAt, kvl dtel af Baddwing Rufesaid CRSE 2t594, 2 5243
tries to overbook pre-allocations, to reduce the nunbe

53‘bfm€d~}d¢amceﬁlaﬂ}ystmemb@%ﬁuéworeGS@P@F@I WIthHé%nurh@er@ﬁéreaalk@pated pre-
chz{rhefal%?otg [hlaggr?rd naQe(f ?P@Ec\?% aHVh ng rﬁ%gri%l oﬁlor&aﬁﬂyoq%i%?qt defl'h L gorrowmg

pn@r&@@etﬁe)bonswbﬁcrl ber I oad and traffic arrival go
agai nst the operator). For services and subscribers

wi t h unpredictable and/or very bursty arrival
st atpf, Stif,¢ abl'etcoﬂ‘cg%%&%t &ﬂa‘e&ﬁn frsﬁ'slfimlﬂg RAVSAHE Costs 1 514,2 524 3
perspectl e da mninu al'l'oca

53<Eamhu®sigeoeﬁ raﬂjluttyqena(nmhcatsdsbel@soprfamdlwcieh the ebmbarif lshmlts laﬁm&a by an

t o overbooked, dynam cally all ocated spare slots to
ISR OS O BB 08 B b onersib e M%ger@m@h@voked by the

bo@@»@ét@[;&%@ﬂ%tﬁéiw ce (no rebates) but some get better
service through the use of priority based access to

spare slots. The accounting systemcan track how

var'ou.s ot. are |l oyed in the systemto track 5

oy s ST UR S R i Re Al et Rl chase T car 5 a iy pre-
allddaordk uSedPfiRn e QAR FisR{ PlevaliRuhshb® i sﬁgﬁﬁggr%ﬂﬁc & below the

hi gher rate than a dynamc slot, and access to dynam c
dgr§¢Cb¢r@0tma§Félareﬁne,ahmha@gqably coaccms@esymcmcd A Bairgwing®ules and

Cof{%%%l@cﬂt%ﬁ?m&mrgg& Sl{%ﬁ(‘é‘l L a%(agﬁzlgﬁj‘eceg %tsc?g?rrfg?gaecn unuseﬁ slot, a
smilfee siat ¢RCRE @dosdi€d Sot, AP RASIHuOPerts nfadftfin@f b NOBECost to the
slots. For exanple, figure 3 shows that pre-allocated

borggwyig spsiebee. e%lter@ctﬁwgldnlé Rresallpgeipd slgts RETH arged twhethet o3R8 they are

use@%g tﬁegallwymbgér‘%te ¢ th Sp%ga}(\érm c'o%[;iﬂ%eetggrﬁj ust, glrf:lg;ﬁe H)g spare slots

thraigh aceduvedosinahs chanddable c@it@oﬁ@érfe(ﬁv\ﬂfﬂe €iz¢ Bethe kd1AM @uld be dependent
on gener al spare pool or from unused pre-allocated slots,

hiejber s naipTeiBRAISIokge bera wesk (e iacked b e agmbeneftdedations), and
mi gfﬁlt AlrthEosd de?zﬁ_tlea?&{jthgg?rﬁa?\% fb(%‘ovgﬂgg C')gr?tgnjgl ples b%g%usg Yﬁ%q)orrowmg

sl ot cost specifica
subsaripeewent ¢bnas! vas beid:lia(gewmmmma‘efoé saddolBosd s(,IkWs Sh@ﬁen@@%ﬁld be
borrowi n | evel s, 15 or el se

confio st o RaEEe TebSet Sy Eﬁéﬁﬁ@eewpdh%wwwﬁror
con@RAEhtRFJuRS Al§d/bd @NiRL intd Q&oﬁrn%égs%?\meept 29}% J@ng%%codmg gain)

i ncl uded in Borrow ng | es and
compried o pagrticted nt gadessitinibe pwenmmddelmheneddmed and dynamic cost
Conjf {it%?u ions of the dynami c variations in the total
In aC|ty, and hence the cost of each pre-all ocated

and dynam c slot allocated to a
A further feature of the invention is next described. The access node 110 may, but
commonly does not, have the assignment signaling bandwidth to assign a slot to a specific
resource management entity at a communications device 101. In addition, even if the slot is

assigned to a specific entity, such as Entity B 520, then during the assignment process another
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20 subscriber. The link conditions are however
different for each subscriber in the cell at the sane
time (due to radio environnent), so this higher
s dependent on the |ink budget (and_ _hen
dﬁﬁg&%ﬁ?n) for each subscriber at the nDnenFCE@BH@WW@k”
aII her g n slo
enily, p B PriPe Filbros A B 887 Ao B aleBl 3B may scorue
padk€rs @RS Y ufrélbdtvieinRbe1ad heRE Atafble SIbOWHidhat thefeR&E needs to borrow. In
subscri bers, whi ch shoul d specifically be tracked. 25
eitlipp ease Hag g@abl nede 380, cemnep eavuritel v wask, slat e bﬂdéﬂldtmbemg employed by

524 3.534
cxel 0T BEn TS B S Buie live RO P g i borrowed
le@ faﬁ‘d fle|a0gaiaed cObOL Addi iy, Qs BROBEEN Qﬁéefoﬂg? d@%@dj ttb{ere are
bei ng achieved in a PreV|ous sl ot, even fhoug
occf gt Whsnithe accesmodentlQ isabtoralle eesamansalions pathéenrtvansm;ttcd data
uml%gﬁeg éc%ﬁ?%sdgéiﬁ%re&long%iagh&n% e%s (r)ur)tttﬁxvet' Hg}%élot*gisﬁ%\y Ia%ed slots

have bedresmslbydal That hcadoadc sk s/hai the apdetdhadead 0 icodingg
gai n). 31 WD 2006/ 020342 PCT/ US2005/ 025956 The

COTE’H&'?‘%@B%‘ BAB.GISONE B{HE HEPRMItIHE RueFEtYer, rbueérsnkb\npwglr@mve@ots have
S
oo Up AR T b iR, AU SRR FERARS gt
comrhenicrtivhede viaf 10p1 €-aaldcessatl Bdecepred-padiat gfadtusily)b&efnhalte to the
are Unused. 5 The chargeabl e cost conponent, included

rec M DBGPP B e FRSINEY N Tgreaceth fhe regtzas willimgie, pay for that
packélcédélﬂﬁ% éet&‘ﬁ%e Aflke zﬁﬁ;ﬂ@ Rbw Haﬁ? Hﬁﬁr{ ﬁltl@%? 9}50?{8 K%E]F]W della specific

he nunber of pre- a | ocat ed rge
mU@ﬂ®tthqudﬂK§apdm@oédlﬁwjustnent belng optionally
dependent on the borrowing priority of the borrower.
10 The chargeabl e cost conponent, included in Borrow ng

RulBerdowd, iCSdppardnahdta sBec?@naiel é%dldﬂﬂﬁ é)Pg\%st a@klﬁg?f

adjustnent (increase) associated wth nu
resaiirest S B epyrdswe dstisgmapnenssrin chygrgebiedost st to hdyausich@rfbrmation and

sl B AR, S BRER b B b S Yt 80 intormao
canSp@attet Cardl thiat inforhhifonuse el & Bk hQe8d e Sh10LS Habit has complete
charged when each slot in that pre- allocation is used,

ACCRUREIAS tHRBHER Ardransfesledheaceewdingecrstrodf al | i f
subscriber traffic is below the agreed anount. _
Therefore, the chargeabl e cost conmponent, included in

Bortigust Gghefifbeshanga sgeoBicexdmpidd, endbodriend oDdé am\fe@ﬁoﬁ Rakhich a
subscri ber can include a slot cost for each unused

Subsoiger, €8, C%'ﬁﬁllur"é?“@ls(éiﬁwefoéql ,ﬁmploalru&ﬁmtééokb@tpledmﬂ\modehel 640 is
e to the 2
BRI B b TRl AT ol 8l R0l o e

comgiupicatiarsgdinkha0gpad isvtvetfjosed afrat east ah h@cy:sﬂroeter F&@Ql(bé’ndid’ﬁ%sestanon
ive them

1nteﬂ‘acecnb§ﬁlnr?gg%§1€ %L%?frgggruéceg %)gg 10 ?srﬁgoocrougl%g to an accounting server
620 via network 699. Communications device 101', access node 110', communications link 150",
and accounting server 620 of Figure 6 may be similar to communications device 101, access
node 110, communications link 150, and accounting server 120, respectively, of Figure 1.
Network 699 of Figure 6 may be similar to the combination of links 161, 163 and node 162 of
Figure 1. An accounting system is implemented using an accounting function 618, 621 that is
located in, for example, at least one of the access node 110’ and the Accounting Server 620,
respectively. In the case of the accounting function 618 in the access node 110’, the function

can be an accounting proxy function. The communications device 101° includes an accounting
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through a reduction in the chargeabl e cost conponent.

The size of the rebate coul d be dependent on whet her

or not those spare slots are borrowed (as tracked by
and might further

of donations),
gnﬁgﬁggﬁf on the donation / borrow ng pr|0r|t§CT&ﬁ?¥”V?k“

borrow ng. 25 sub i ber ves be
PR B e AT R o e el b TR AL B e
acabOmt s ﬁﬁemqf@xnﬁhé ipDipbidd @f BgRAhNYidOvAo8s SRVENHE RS m&RAthow
Not e t in either case, the chargeabl e cost
dessgbgsonent woul d al so be taking into account the service
payl oad per slot (i.e. the coding gain) conpared to
the predicted payl oad, using the previously nentioned

fi XERe Bu3ebtationdrA 6€500esEs linkaagee BeRtntingAbtosmatdsh sbch B LY REsource
feature of the invention is next described. The access

Copyg65h 13 Rﬁﬁ?urCbepSt Contprpeilty0daed Ladtesoutes/Shargeable Cost Components
652%2'3%?5@9& CEhA08s 1 1Y JB&%@W rielﬂtstégfz%ﬁr?’ g&? c%séc'nb%td it Rebss link

resource mana

reqcmmmmcsalmlmﬁd; ntiﬁ)dle@ﬁcei@]lnk I’eibuaﬁdth%hﬂnxone}@@ Refifedif€rms of link-
assigned to a specific entity, such as Entity

layef %@2@0 ¢ fiames @Mi kg CP% éOIHR%ﬂe@fﬁ oAt the Setiers gelaisd cas componags
infeARR6PZAB4RN B Pﬁ%#ée%m%%é%éa%%%o &hrhé@d?&i (Ssggfﬁ‘hponents 653 can be

priority at ni cations VIC
as dmtnltey f@ AGBss limkyClacgenble Copratdoeicherthaso ﬁr&ﬁhtlﬁ&e L2 chargeable cost
servicin t he next avail ab] ? sl ot it
CO'P%%‘F%‘F ot “hé'é‘"ﬂ%eﬂpg BHPBRONATAIN M HRR 3?933'&“ 3sRdelink £dargeable
CoftReRpdrdt 3¢annot accurately track slot the bandw dth
bei ng enpl oyed by each entity, which therefore
under m nes the ability of the accounting systemto

tragk bor t he, asso ciated costs

ndal s BT P (0Bl T b Dy BB bl Rengpese Counts
611218 CopCC@EpEMALs WL And NECAZEEDR md@o%@nén% 418t L9 Re&mﬁ:e Counts

communi cations path for transmtted data units, i.e

61l 45d GoseCampereniglo1aicarclon asohscn@n@mrféhld Eodnie S 10end inalde access link

L T e TN IO Sy

L3 Rbﬁ)uﬁfarmhmlmat:p@ﬂ§re@@ﬁr&b coAsun®ae yFowshRat i ARSIE SDES sechca
recei ver but is still not sure how slots have 10 been

classifisr 478 as SPS classifiepP bl. The H%Geftsrla'#f@m@ltotc@d abacrmaems@st

cor@}éﬁ@rﬁ§§§\g 1th(¥se g@%%@%f@esgx?éﬁ ?Bfee? Oét g%rggcgln;é{:]gf q‘ngtlon 350 such as IP

encaptilagdi yveaiad 35201 ECliagdable CosECEhyinats 6Qmﬂlbecz@tde§ﬂ?ffoed in SDU
device 101 and hence that the receiver is willing t

cha&g@b l¢ 63st FopPONCRi KRB Nd BRYABES ?l@f%F‘éP]érCﬁﬁtr?@nWQﬁené@(%m@h €hargeable
cosEWPIREN i MBIhdM6n 9D Lk OR tVIg{' eha: lgh&blé ek c&%ﬁgne §9160 Asyhas already

specific nulticast payloa e access
beerrﬁ@pebqgt thesd ¢ounss, appanmmhertthatd chappaidd Edse cardy@lents in the access

noderlrJ? can nhfilg‘frﬂr%tggﬁ trhgr%g; g nr esoucr: Ce/f SrDLaJ Cour}t "

cos nﬁ% GEHD Yaée LBSPwcs wferpafien is indrpandently
track&tf iQtieBrhb@n #1BA0 and the Host 1 601. Hence modem 1 640 includes L2 Resource
Counts 641, L2 Resource Cost Components 642 and 1.2 Resource Chargeable Cost Components
643, and Host 1 601 includes L3 resource counts 602, L3 Cost components 603 and L3
chargeable cost components 604. As has been previously described resource counts, e.g., L3 602
and L2 641 resource counts in the end node, count resources associated with flows that are
defined by SDU and/or access link resource classifiers 211, 248. The relationship between L2
and L3 counts, cost components and chargeable cost components for such flows or flow groups

are defined for example by mapping information 217, 218, 224. L2 Information 641, 642, 643
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storage processing |located in the conmuni cati ons device
101 so that nore accurate informati on can be tracked,
and that information then returned to the access node

at it has conplete 20 accounting informtion .
%%?”@&%%2 er to the accounting server 120. Fi §td5g005025936

o BB P R AR B P SRS B e syt
sudhen iviierhd Bdsestat@HIV oY 00 gndHBEH mérde8 bviGand R alcdt Mstemidn 651, 652,
640 is further coupled to the comunications |ink
653 trprovigea CHpRlB T AblgEst MPOe accurag| reeord By eIkl repruress of the
- Lons i _ , iy ' _ i
I e R s R
commuaicakdglieg haosl agourthe; /acclsg pradel 46200 theSacabiling system such
coupl ed to an accounting server 620 via network

, rk 699.

35 CAMAATFEATIUHS 10 avd Ben Tpized wddbe squnsirat infgrmation 611, 612, 613 to
pronQi_ E'Mah‘fé)?été 6’1"1% léa%ﬂkoéégc'wrate ?éegrd%ff)‘(?%{ L'lsrzlge Sy %m%gicgtfions link

Fi gure may be simlar to comunicationS device ,
15@ccess node 110, comuni cations |ink 150, and

accounting server 120, respectively, of Figure 1. 30

Net work 699 of Figure 6 nay be simlar to the _

comphdAtdeeMnQle 11ba c&ﬁhun%%n@@gvi@f@' dftduRher ifd1GH Gnit

1. An accounting systemis 1 nplenented using an
recapisités i 7f oAve taspacti8dl8, wisgt definas whsh dhieaatteshchns sforand packets

exanpl e, at |east _one of the access naode 110  and the, .
ore SRR G hese 00 1836 Plonl e RERGRRy I 130{ e S duginits received
whidh@reafdt QedebiabR, rd AESppedint RS molerh NS48 6EBRSsNRM/FLE and at least one

the function can be an accounting proxy function. The

of e myawice aeundn sostreandedargeable ¢asis|cdde™ 2api 3262 9AZi 65 m@Hfied to

020342 PCPI US2005/. 02595 function, 674 so.tha
R L R e S S R
6462 he it tda€ptionGGIRLIBS7, 1897 SHS typall Pbe nt}PerdhidICAESisObf at least one flow
exchangi ng various accounting information now
clagpifice fhapean descriteell s bay gt dcegplabletop BOE R toprase/of flaws Ihay are not
i i. i . . Counts 651,
PSR 0 L MU0 B BB b TRRSHEE B SO ek
the Char geaditel yGeatsedonpereniush UnhSbeih2irR8 snddaothents@hikr at the
and c?%% co Qnegﬁi 652 can _be as described in Access
other; gl of thegerse Bl bafhtwhen s Usidesertpnusdes arcdudednormption that matches
he: leisBf e i ' | K Gnk-layer fi
eSS NSR QTR Bk 8887 Solod BBl | ppper v
funtthen iSylst modengbasegatiandsi asshopoivefigurd 6, drnfiamamtd pintadiled as part of
h ch aﬁ,slo%.s%curit oveyﬁea 360. L2 Chargeabl e Cost
the Qo RRFAREHEY b iTE Asreppiovis) ey PiRBWENCS §1vepéteedep, itk one or both of
the @@ﬁ@%k&k@@%ﬁrotm%? B6Bcut20ndnchid r’@rllif"ﬁgtgiagon rules between the

chargh | e cost conponents within arge e cost
accespeh bkt andhfhgcammiupreaBes, desioe h0 lds USitdedeptidn Giarcgeabl e

. €O t 393. .15 The ac s router 61 tores SDU |
corfRal SRR o LB P90 o R e S0 S Bt Bt

rulds Barostecéioen merdomididc sk dedicenal FeatiR 488k node 110°. This avoids
Conponents 613. L3 Resource Counts
Units being received that will be then dropped, and hence avoids wasting resources on the

communications link 150°.

Considering next the tracking of the borrowing of resources such as L3 SDU bandwidth
or L2 slots, for two entities B and C, where each entity is a subscriber specific service class (i.e.,

an allocation for VoIP and an allocation for HTTP traffic) and hence associated with a single

communications device 101’. The entity classifier may be implemented as a flow classifier that
35
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611 and Cost Conponents 612 can be as described in SDU
Counts 210 and include access link resource
informati on 301 defined in ternms of packets rather than

bkﬂﬁf}@$g{ frames, Each SDU L3 Resource count 611
pY %%ource consuned by flows that match PREUSH0S/025956

20 cl er such as SDU cl assi.fier 211. e
e Feal i PR el e o e 418 o e e it geiaad fieds in
thdst @it Lhies @hadSéigr'ig d@eﬁiatlenn t?}’ﬁltd%@hcre%ﬂtc%dc&@ﬁqe (QERREENocated to
i nformati on 350 such P encapsul ati on overhead 5
thal_smch arhgeabdsetiop sl bbm@bne msgnematsct@me meodas WS ¢ire meiist uplink
e PO RSP0, By SOt ST b B e AL Pt

up B EIREHH. 'Dh@if,eQ[rﬂEHb% MLBXbts &Gl t&8n ME’MQ@&(IQ%QL@»VI%S& the IP
conponent 396. As has already 25 been descri bed, these

layep e, flustiies o Hdvyeipal sorghdonsh Blvpsagst @%@sﬁtlomvﬂxbhl@rmgccumulate
mftblﬁré iC ﬁoﬁ?\‘c‘i\?f%ﬁosc 'ﬂ?sggr\e& %Q)ts a‘%gemggﬁe}dg?oc l{'l r)g%ﬁql% Row much allocated

ore equiva resource

bamdvdeqnem emd ahd unuatkg@dniity B, Rerdmid @UIED 46u@d4 bheé BHOSUSED
51 Hence nodem 1 640 i ncl udes L2 Resource Counts
CO‘HH@ 1P ReEESRTOSIET 858 tvorlske e oy, Garz xamllel povrRewehbarlwidth was

o Rt e BB e I BV ed o pomge 017 &

thedimdt- 16 Br Hﬁhseﬁmmgkmtﬂxﬁc@ﬁ)ﬁl eQOVGHEaD @mﬁﬁlc@%oulﬂsbegﬂgggﬁﬁﬂ f(()jr slot
L an

be t
RS R eRE g o, o &y TEChe Land
Fa36 %‘lLﬁk?@]OWAEQgKr%&% d rﬁﬂBC 6?) in g@at%d%gybuﬁs_%r{n@pﬂ(ow how these

access |ink resource cIaSS| i ers
asqrg@b@slptsmmqmaﬂiemmbmvd_n%e HluUlpILeEermoeﬂ’\zttSBhe @ashuGenipanédvic 101"

e cost conponent r ch flows or flow
anﬂa‘rhs d%g i 03:?@2988?’%8&3?% dswa%iﬂﬁééug DB Hgonae assiaaed olats
b %g Ak 3
#5006/ ozosﬂgﬁgnc%t}*%sﬂz%dé@/ B%gtgéslgthgg#“%@g 180 mithe 6a co Ry how a

Pa”dCLH(bV\}éffOUE@O‘G@ merraged int teraeskal g rphaot/&)mmi}’orGBSblmte rMhlecallon dnd or

e such as v i on. OF 650

preB Ul B 8 e AP e i B PG tofion gesess: Tis i
par6&231ly 165)Brtbm iPthesel drc@ah€ ed¥plagd BerRE tl@tsubﬁa%nt @Pﬁlgeable cost

accurate record of usage of L2 resources of
COTRARARIFNE 8B 8hasspqigird wEhthe fmrcﬁ|U®€rgalbb/yhto¢ommumcanons device 101°.

alternatively, L3 information 602, 603, 604 can be 5

conmuni cated using a novel accounting / tracking

pr odwealgai6 6zerefore beui et infdintagos kstdren QUWoth&Sen\'i'oi?tﬂerh%cess link

t 610 d.th d th the equival ent
15Q T R PUHE GEUNS GTapresnis: 66p. L EsviovinzCosnplidt bBorowing Rules
605I EABL AW @&fﬁ%&raﬁﬁ‘%n{)ﬁﬁ%r@ig@ gﬁﬁ&%@ g%gtg ﬁg@ gnéngBogHng Rules

communi cat’l ons
644 tiRoniowvand wies 6d€6D T spetifitallycact uding trifermatios bhde: aHocatlons (ie.,
whi ch fines

7, , 647, ly,
QuErErSsfe Bt oP Qs ing] BF BBk ittek 8l Garse el fpw and

whelt@rid0ingdis aROV @B BwERhdre GaRbA )D&h&\é%fwée%sé“érﬁﬁ?er? al Bk
150" such that data uni ts received are

comgpEGiam devicarl8l dlngydgisian, the bmmgmhsﬁosmcxmpnonan y include; i)
real RRRFSH oV SFri PR P 16308 1 tat 18350 QNGies that controls the order of access to

spare resources by those entities when they are exceeding its pre-allocation and 11) preemption
reallocation priority levels for at least two entities that controls whether one of those entities,
that has exceeded its pre-allocation, can preempt resources that are not spare from the other
entity. The borrowing rules 605, 644 may further include functions that enable the relative

reallocation and preemption priority levels involved in a borrowing act to be converted into an
36
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of the resource counts, costs and chargeabl e costs 641,
642, 643, 651, 652, 653 nodified to 15 reflect that
drop as conpared to an enbodi nent that does not have

tion rules 657, 647. The unit rece
Wlﬁfé)gﬁgzg?]g 647 will typically be inplenented % &@qus/{)za%c

f hat
sorfprgtite Y m GBS ained o 07 895 ot Fis ol AR R ca gagbe wacked
alot\;ﬁs@de tRE Borf®Wing A6@PE akUng ih 03, LEBERbWRR-Coats@nd Pabrities 606,645 so

st Unit reception rules 657, 647 act on received
thapthie Recoyntingheiytereadan ke aceduakefithe preoriiy @deltlafogmmwh@tgﬁneratmg a

chag%%tté)?tl@ﬁ%{glgr]pgc{uﬁgeésl{%%e@gth% (ﬁﬂhi@ganon é\{:ae,l iOelr aEQ:%s ftode 110'

theh @aERtrbsdOrceshBipnbd ol didas/dah omrmtemvmtalﬁatfoxfﬁamhﬁ&en{ W@ maintain a
receivers rule set. Unit reception rules 647, 657 could
V'€Wé>f|sﬁ‘?§P@r?§H?lé@W’|“ﬁ agliyitynlepmyttle. Whe pesall horropingcactivty. ipeluding

o DA BOYFPL LB 8 8R0St By oo

604,643ewnahdked mt thheomamerstisroutece 1015@sd js then @nirbitidibeéd in either or
bot%nvent ive s ei t her e or both of the accounting

0
ASOKNERE | %{n@&é@@“éwl 3@225%%?{ tae INENPBHPR ean g merged With
n I t he
D eyt £ Dpy P e e ot Reck e VA b e
inforortomelcmtetd 614,@101 616, éﬂnﬁﬁm 66 atG5e mdhichewre epecitidExamplet bftracked
access_nad or Unit reception can be :
GGG 8 P ERRERF B BRan il b 2esoE R nfgmaton
eleﬁ%&?%@seﬂ@&ﬁnl‘ res 2HAHS, avoids Units being received
that will be then dropped, and hence avoids vvasti ng
resources on the communications Iink 150'

SR IR TR —

areleWRer@BinfunfaeB fantdiheacisheiRle 280 o BBkbhhuhfaBork RSk | 'l @F land
specific service class (i.e., an allocation for Vol

accgpieqd @hthacp@aawcahorfs&ﬂwrsﬁrw ,tqoawunccyxteérfwmwémn@emmumcanons device

lOLT%ZRéé %&%E%ql W}:gg% q eo_rgd b%%%m sérar%tgéri] %g\r/l%gcﬁ %aa,]between the
accedsansd flOéfmcI dhaboraﬁlum@a@&l@@é@é’@ﬁ)‘ﬁdtﬁlﬁyatﬂ%m QARIRMively, at least
descri bes at | east one flow of data units in terns of

onerd dheharipadnpHiulasihdS Kahdy Unih epcertipn dadesi4d 1agd therfixe lgos gomponent
enc
RNt in RASREb AN N80 b BRSEMRPEL chll¥urea using
a mbeagesealt fironcaliol prdgeanmadd vig dassisgitnEB s theombden M@ Host 1 601.
for the unicast uplink slots on the access |ink 150",
for exanple, but could he for other types and nodes of

s| ot donticaBomtevitk 161 rc%%lke‘(?r‘fhthE%? gdc!xh&ﬁﬂga%ﬁﬁta r{‘@own

slots equate to an anount of andw d
accpuyiag reoppfis@ha ¥ nigty ufa'tlsﬁdwmdas pigs suchlas earsh tdderid()’, drlghen later
to acc | ate informati

rep%ﬁﬁ]ﬁ%\?&er 2 ét@r ggu Agf,la{:r V?%\?Téacéﬁﬁﬁlné’ o itshomeffomatn. T%ns is
par@oddig! L@eﬂDDWhéﬂJ@\*b @InhxHaesla blh]ﬂ%q' 266 nMest HS 86k 1BRE accountmg
unused by entity B, stored in USED count 614 and

SCMONESBIEF UV e » 83188 RIGEUAEEREYSY ) ousush cennsori viuwellt bk eDOteapenswe
to thRQPHrt b QunBXLIRbRs (DR IHG R BANW AL L s¥R5e such as 110 in that visited

domain. The Home accounting / billing system then recompenses those visited domains for

accounting records accumulated at the access nodes of that visited domain.

In the next inventive step, the Host 1 601 includes L3 Account records 670 which

further includes an L3 record for operator X 671, identified by an operator X identifier. The
37
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10 donated by entity B and borrowed by entity C, stored
as C Borrowed 616 and B Donated 617. At the link-Iayer
(basestation) interface 650, equival ent paraneters
%g)l#oge@%mal ntai ned for slot borrowi ng such as C
¥l ots 656 and B Donat ed SI ots 655.  PCT/US2005/025956
50 inclu

rec %6607'1 slorgs ac%?untugg recPfscg%;rtlaetratgc;] at, "ﬁ%‘%‘? AEGERS nod {iox&ﬂr for that operator

nirent I on

X [@anng)to JePaves pewviddias @ surssbegnsdg aie%ﬁmafnetaa@ﬁst@lvlcy ¥ed 601
ven the nultiple entities at the comuni cations
fw%@mné@dqsoap L3 mcapy receed foppnqthey opgratop é(t67@oﬁﬁmrﬁqddxy agreperator Y
c r n )
ide F?f\{%l{e g‘rlff g%?%@ s(t: & zﬁ:@@ﬁ?% 9% r%é%er%rzﬁ!&@ﬂ‘é%xf H ces% %odes from that
opAMOLES Lﬁo@teoaﬂr@ecomsgm arsee.ctmdas karountRaie Rr hpae bp&bloalr 673,
resource was borrowed in terns of the rel ative and/or

Ideqpcs it e et Resiai 4 st Which raswristadon tpine apnwperator of the

corhr%ﬁﬁ%kactlo% dE\h@e [AS Qi ﬁ%ﬁﬂk&lhﬁe@%ns‘tﬂ?&%n\ﬁ& %tcﬂn ha%co nt records from
real I ocation process cul ar grrp et

othef opehese safhfas & artd®, and<or, txaamfdnh@nmetili@uﬁwﬂcﬁx&qmmo the home
char geabl e cost 20 conpone and charge associ at ed th

PFHE e TSAGBYTHE BERTINPEALP RS, dBITheEoRppally meludes

e val,e
sec Qﬁ‘t%/ aﬁgggcieﬁse (Edﬁgxﬁgmgfrﬁ]ia%grﬂgﬂécg Qr‘icr#ﬁfeﬂ @%{Th@(ﬂ)n sgcﬁ‘t\sozf &fure key,
thaBt)Tfab]@V\Ahqg)p@@mutlSpla)tcdt the kool resor@0®, 1,473 aBO 67 Db mdpeCatimpered

.and, L3 ,Borraowi ng Rul es 5, L rrow nts and
wil et B Sk Bt ob et sl nisdler Biha TRB e s Baptipyred t
vieWUls@Scodat ﬁé&d Hifi& tyB@MthVHlt@Sng’ e %%tc@?%h%ﬂﬁn%ﬁ%ﬂs@& 6¢ Heyoperator
including information on the pre-allocati
for billagenesption.. Servi ce targets) of slots/data units for
each of entities B and C, as well as how and when
borrowing is all owed between them and any ot her
SerMItE@ndet asen@Rtstdpl @ I\@ddetrhle64OCiQHmiH§|LQ@&éc%U§t HEHHEB0 which
1'. In addition, the borrowi ng rules 605, 644
f ””Bﬁt‘ﬂ‘éJH@ﬁsl‘*y LiZrvgpaid or opyrator é(aﬁaloé\g@deﬁhl 6t} alenitongs pedoontirtgyrecords
gerllaxecllclf:%l a? Vi%géd Qctceés%%ﬁésgﬁmth%péderﬁtgrsxt gém r!l%:?r]ogléjglcéﬁrglf{)xl‘ %ramr Y

resourc

68 Z&/\Mhﬂ:hhhﬁ}tdw aoemeec&dnmgret&lﬁs REferakd @@\aixte@f&c@wnbde}s from operator

Free L? real l ocation priority levels for at |east
fiSISERL i-¢ PESuRtHstordoMitha | clydeaceint gafe ferfopetaewel 683 which is the
h hatm ocat.i an
oL e DR e B Re o) By BB Pl ib 3Gm EfBodimenss,
msteq@tlpms)/for ﬁtheng)mcnmmw@m’sdfoasotﬁ%peﬁi&#s 3123') afs W 4rfd€y, and for
) p olgfunctlonsth enaﬁlethe relative
rans HT IR A5 FPUAHRE it DB ROBE PRFHPTAICRNBING ShHeB| Aes@unitate for
hon dpRFEQVY OB REtherldPtiBSalG MY Elet &
T T06) 0a00a2 pesy Py 2l 025695%“hgp@?%g?cgg%aég€51“f°ma“°“ 684 that
enaple tledva %\?gow$¢coﬁi3768646d 63nig bcrprcs;eqmd foorh byini mdroper@d wish, although
ack the bor rowi ng resource
the g%gcnr?d e§%d9 %5 aﬁ?_ ‘@8#%%?%% Fﬁcg oD i orities
606 645 so that the accounting system can take account
he prl ority level information when generating a
ch n§e-3fe9e Lerecqust @Forﬁéé&ﬁ&%wuwg@awm $tered in persistent, and

[ 3 nod
R R B B p 0 SO BT RS £ Bih P anc
SO tixph dcdoantingomeords mah benetaivcdraiditakfarrad invd eetdonshis&dtisnddevices.
borrowi ng activity. Meanwhile, the actual borrow ng
activity, including
In contrast to resource schedulers and/or other devices which may track some of the

resources discussed herein, e.g., for resource scheduling purposes, the access node, end node

and/or other device of the present invention which tracks resource utilization information in
38
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borrowi ng counts and priorities 606,645 and their

i npact on the chargeabl e cost conponents 604,643 is

tracked at the conmunications device 101', and is then

aﬂpgﬁg$%g&ed in either or both accounting tracking _ coc

prot0¢8’E?661, 662 so that the information cahCHYSZ05/025956
accgﬁdéggegvé%\fill #h:g éé%ﬂ%}@{) r?%nﬁﬁél%%%&nczﬁrr}s’ at{\g ?r%calﬁeg gngfmirrgajfi%h fc?rlpzei'iogslo:’)f time far
lorigeif tRaMB dbMineheaRabba RisircddcathGeheddiér. Bir@xa@ple, the8dvice of the
~ which are specific exanples of tracked .information for
INVEREONTBRY BAGKNiFC pnBlassd gedmipin sedh informatinnra memagy fai seconds,

- 0 [ .gqu -
mifl ROy, WeBh e o B SR L0 S Aol 5 afouning
systauh &6 u€e IQ8h@ attdibof a6l of @r gther @ adhs. alQBY intsbie embadienents tracked

ei t her . communi cated fromthe access node 110" to the
resRYRTHZAURT BIIMAET Batofghandaprintaiged 0pL R4 Bpre sgeonds in memory or

in ERMyAbcaliQns device 101', conmunicated fromthe
1 connun?caféons device 101' to the access node 110" and

accepted by that access node 110', or negoti ated

bet ween the access. node 110' and the co ni cati ons .

deviVESEBIMRFIHE! drd s TRe ceat R Joyn sugp af g aaid disk,
medRrPoe s slobfe la%ggw ﬁ&allt%ﬁLo?lqu BRP1CAR ad DEniRishid machine readable

|
reception Rul'es 6 and I xed cost conponent
mednfrorinets wihistseidentssageRespbe gered s tdjaenipesarnitbis Gdde 60R1ge

gre pre-progra configured.usi ng, a nmanagement. ]
ey Qe S B R AL R OB r Tl B BF T B st dfored
e.g1 1ofdrony, Ho8bfrdrs Bor ol nE@BIY HhA&heRaB.shgIHYEBal ik hirfe @fhdable
alternatively or additionally, maintain its own 25
megdigaolsad [oigore deonebsagst Saftwateireadples fmayijatsotbe dtoawtieske phydies!
h ¢ ccess node 110', and then later report these
nwré@%?%%mﬁﬂgwpgyhone AAA server via an access node in
its home domain. This is particularly useful when two
domai ns have a billing relationship but do not have
ac c YRS fgftureertites presnharentiphtaye ifplagnenteddising nRAIDIagSS uch modules
- Ct Wit he.toq expensi to
el Do e TR RN b b iR SRR Y g e

Maag ofths abodelesuitbd asthddDor hathdd¥éps ¢as bd ©6p&Re BB ik mIdhene
ybnq accounting / billing systemthen reconpenses those
exeghtable N§UHgieRs $ECh Brsoltyaromaluleryinadpashing readeimmesiusesush as a

th8 RGLESSy : I S ORI he next
e o St REPtnt o Bk R, 4B B rose
compiermdth o POthehi aclditiohairhahdevard, ecimpdasenanl] b3pdreesy ¢f thedibove

operator X 671, identified by an operator X identifier.
destd mhogp Az?f@é’/‘@gbﬂ@“9@%/@%2@95&@2@%6@@@@1@ digeeted to a
madHi L R 8d aBRGRAN th eI I BEOM Hhi Renes Alved nd c}’ibr?}égftofgm@ﬁx%%%sfacgine,

nodes fromor for that operator X relati 0 service
€8 pprevdss@nd assaciglah s endivbess toysifagn biveoraoomawhihe atepo nbthe above-

/] t 601 further includes an L3 account ,
ces B R WBeer i A SR B e i BoRance win e
invenpier ateGtorad orl fh@sHihd fe@dableTheli i G Gn Grfenc?y ARSI in the device
accounting records generated at visited access nodes

EENFIRERNE, THBYMIBINGBH/AT t5Fei Ving | peseansgrir meswgesd SThe poesahtsovention is
direb 28 kd! dRBn A6HOUA S L for, Q{Oﬁng [l n3P& rn?etsgargesz ofHhS present invention.

Numerous additional variations on the methods and apparatus of the present invention
described above will be apparent to those skilled in the art in view of the above description of
the invention. Such variations are to be considered within the scope of the invention. The

methods and apparatus of the present invention may be used with CDMA, orthogonal frequency
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‘identified by a home operator Z identifier, which is

associated with the hone operator of the

comuni cations device 101' and further includes
Qg()&gtygns for storing account records from_oth

gb 26" such as X and Y, and for transferrlﬁﬁTﬂﬁgyé”b’“

dl\ial)sc}g{l)g{%tl A %Wé or v%n s h&\nFt eopsgr s Eﬁégo%%ch{\ﬁ]‘ges which may

beQéd @padide wnslhssct@mnmlcfae@mrunkybawéeme@s f0641LEH4s base stations,
information 674, e.g., encryption |nfornat|on such as a

acews (AuEeTk Y moilgatodes atficastinghe biRsieaATEIod{BensY brse stieniestablish
n g
R8RS 1Ry Ty CE 8 R EFTAOPLORIR 4 ATRSE Slagpens e
mebid/nadestasimpleriéhtgd axaivtddeolad dntpieds, thersondl ewraiatssstatc@IDMNs), or other
record,histo W thout altering the history which nmay
Pofablg dedcasynel ping epinggransmigier %rqurts a&qleglﬁtdngfﬁr rougines, Fpr
dem 1 640 includes L2
1n1E@gﬂﬁﬁi?é@%@ﬁﬁkéﬁ%@kﬁﬂctﬁﬂ?n&Qh i ncl udes an L2
record for operator X 681. Nbden11 640 al so stores
accounting records generated at visited access nodes
fromthat operator X, and an L2 account record for
operator Y 682, which is used to store accounting
records generated at visited access nodes from operator
20 Y. Persistent L2 account records further include
account state for operator Z 683 which is the hone
operator of the communi cations device 101' and hence
i ncludes, in sonme enbodi ments, instructions for
storing account records from ot her operators such as X
and Y, and for transferring those accounting records
to the hone operator accounting system Account state
for honme operator Z 683 further optionally includes
security and access control information 684 that 25
enabl e the L2 account records 681 and 682 to be
protected from being tanpered with, although the
subscri ber nmay be allowed to view its account record
hi story. The L3 and L2 account records 670, 680 will
typically be stored in persistent, and optionally
renmovabl e, nedia so that power failures will not result
in the loss of such records and 30 so that accounting
records may be renoved and transferred into other
conmuni cations devices. In contrast to resource
schedul ers and/ or other devices which may track sone of
the resources discussed herein, e.g., for resource
schedul i ng purposes, the access node, end node and/or
ot her device of the present invention which tracks
resource utilization information in 38 WO 2006/ 020342
PCT/ US2005/ 025956 accordance with the invention
normal |y maintains the tracked i nformation for periods
of time far |longer than is done in the case of a
resource allocation schedul er. For exanple, the device
of the invention may track, accunul ate and mai ntain
such information in nmenory for seconds,
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m nut es, hours, days, weeks or even nonths prior to
reporting such information to an accounting 5 system
for use in generation of a bill or for other reasons.
Thus, in sonme enbodi nents tracked resource utilization
information is stored and nmaintained for 10 or nore
seconds in nenory or in data storage device. Messages
tored in a physical machi ne readabl e nedi um

such as a hard disk, 10 nenory or other storage device
as a collection of bits located as a unit in said

chin
. be R ARG Ry Bse A AT TL RIS SO IS0 BRF AP users and
naiffierent setsSagatogaatireadiacesan first Qsﬁrllblem(gaisﬁgnédto use resources
qécord nce wth the invention are stored, e.

OB Gritiet eng ofispidisgtsiod pre- @lmw@d TRSOHEES, ﬁb@rmpghodﬁgmﬁ@nged
as a phy -
he el Rng TEN PR RSy TR B o iopg service
PoX¢EediRd thdDréTAloUaRS reQRAARE & FIRARS Yaid YRdtuodts features
of the present invention are 1nplenented usi ng nodul es.
Such nmdcﬂpease toalgtebminingthetrend St ussr nefjustes tesaurees exceeding the
hard r a comnbi natjon of sof twar e gnd har dwar e.
MR8 ?at? KeSABERASHERcd torsaid firat ussh Proyiding rendlgcated ppsowges to

bsid ARl e Rofifa &k?chﬂ& sdT2¢ {en?ﬁlo%&e&%@sgu}ge?' e

instructions, such as so d in a machine

r eadabdreditibg b Ye0oBd GberdfBr & led¥EAPOYio Y k48 reatloBated FR8dMrces; and
floppy disk, etc. to control a machine, e.g., genera

pur pos@argegeaid Srst wperonat ledst npertion afisaid caslicaied thapures.

to inplenent all or portions of the above described

nmet hods. Accordingly, anong other things, the present

| Ivent T method bf E6ie Y, WhRerin ARGE s‘&ﬁfcﬁﬁ%ﬁﬁﬁ%ﬁld@ﬁl@ﬂ Y¥éources are
i ncl udi ng machi ne executabl e instructions for causing a
niaerhiaresou® poof frompwhnick sad secmnd usersentiteddo hAocwan ef at o
perf rmone . or of the steps of the above-

c¥§§§? EFQCP%?%%%@}POWQ%E% whi ch are generat ed

and/or transmtted in accordance with the invention

are stored on nachi ne readable nedium e.g., in nmenory
(RAM  The héodefelain], eiredimbdid gecohd Ak éntitled téAMéc@kion of a pre-
recei ving the nessage or nessages. The present

i selestediporiansof sgidrseeanslet of pramlacatest tesouredsi ngs, nenory
storing the novel nessages of the present invention.

30 Numerous additional variations on the nethods and

appar atfeSm&hod BECIRMES e\pﬁerélﬂ‘é@ %b%ﬁme%?%&ﬁ'r@ﬁ%c?t@@i’@sourc s are
wi Il be apparent to those skil he art 1n viewo F
tfhem alsesperaggmol iopyhiol said sedohé userieaititled to Suedmic allocation of pool
vari ations are to be considered within the scope of the
iTRAHESon. The nethods and apparatus of the present

i nvention may be used with CDMA, orthogonal frequency

39 WD 2006/ 020342 PCT/ US2005/ 025956 di vi si on

riul ti pliexhetiod ORI 1, Mhersin sd!secohdd @serd KRG to dynamic

conmuni cati ons technlques whi ch may
allocation of resources from said second set of pre-allocated resources.
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6. The method of claim 1, wherein at least some of said reallocated resources were

pre-allocated to said second user.

7. The method of claim 6, wherein said second user is credited an amount for said

reallocated resources which is different from the amount charged to said first user for

said reallocated resource.




be used to provide wreless comuni cations |inks
bet ween access nodes such as base stations, access
routers and nobil e nodes. Accordingly, in sone
enbodi nents base stations establish conmunications
links with nobile nodes using OFDM or CDMA. | n various
enbodi nents the 5 nobile nodes are inplenented as
not ebook conputers, personal data assistants (PDAs), or

her ortabl.e.devi ces including receiver/transmtter
rcui T BR OﬂBEFéngﬁd/or routines, for inplenenting
the meyhGei said lefifocRfed $&dhrdes Yr{%ﬂfde%ﬂimé@ot%é\k#@ éljf;”ererﬁ:e in the
met hod for use in a comunications systemincluding a
pdmoumk charged touthe fisst aswt and icfellgedtot ths edcond lisqrriea alrctiombLat least
resoyrces, a first user being assigned to use resources
fongploa timeglpt YR agime slotmede andy tigge slog diregtne d
resources, the nmethod conprising: determ ning when said
first user requires resources for a comuni cations
SEI Vi CEhe 1B¥66€ f flgink DewRére adiritqrRtied]ek €159 Hise Siated SPitDed! first
to said first user; in response to determ ning that
sued sdiddgst puoeity lezglundicatingssprioroy devekasigied tp gandfirst user for

P BT S 083 AT S b G b
TePEt oﬁ%ﬁ%@ﬁﬁé’d %@&r@és, 1&ivalth Qgﬁlﬁgatf&mf %ivef:a[s%%héd {¥%t least

a se user or at east a portion

rea@loltlees akedhatdmo exaeeded itnste-atibedtel regowgadsd first user
for at least a portion of said reallocated resource. 2.
The nmethod of claim 1, wherein at |east sone of said

[ f. | f
(o B GLESBRUSGED, Wb bR Beb LU RBRETRl i aed o
RhesRbeE LG portion of said pool resources. 3. The

met hod of c a‘i ml, wherein said second user is entitled
to al |wheaeinsaidstcendprser is seddited enl amounti fonsand reaHochtakesmnntces

set. of -al located resources. 4, The nethod. of claim
high is.ifferent h?l@é@? e S (T L gt A
%ﬁ)urc{e[gﬁﬂa resource pool to which said second user is
entitléd to dynanic allocation of pool resources. 5.

The neileinalic diffaiente byheeeihe aafudt dpegiddo ysidfistiser and
entjitled to dynamic allocation of resources fromsaid

serdiigd te said secopd aiser|is defermpined aspiinetéen ofut lepive apeiohilews]

cl.ai reip at .l east so of said reallocated

raeséog uﬂgrt %de‘g%\/\gp% Opiﬂléﬁﬁﬁ? P%cs:%etcglgﬁe’tlsc?rss ai d second user. 7.

The nethod of claim6, wherein said second user is

credited an amount for said reallocated resources

vili ch The migthédofeieint t @whebhesaddifferench betyedn the chaigéd and credited
first user for . _y .

amounts 1s determined as a function of a priority level difference between the first
priority level associated with said first user and a reallocation priority level associated

with said second user.

12. The method of claim 9, wherein said second user is credited an amount for said
reallocated resources which is different from the amount charged to said first user for
said reallocated resource; and

wherein said difference is determined as a function of a reallocation priority
level of the first user, and a reallocation level of at least one other user that is competing

to use said second user's pre-allocated resource.
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said reall ocated resource. -41 8. The nethod of claim
6, wherein said reallocated resources include a
timeslot and said difference in the anount charged to
the first user and credited to the second user is a
function of at least one of. a tinmeslot type, a tine

sl ot node and a tine slot direction.. 9. The net hod of
cli3ai mthe mptbpd O’éclﬁma 42, \pshqr@sald yhff@we is deteraiped ag afanction of the

user a r.st
it B’ 1é iR L st blp by Yiraper competing
ftBhuse 644 SEBhA uEE'stph&allddatdld rshFceSsdid Bl¥lst ﬁlﬁ)oﬁ’ﬁn%tﬁé’ﬂ rd@tbcation
real | ocated resources fromthe sécond
prerdy levebbedug omsaliifesethan oe hsa¢quaktot the matleadtionqmtongnlevel of the
glorlty | evel assigned to at l[east one other user
HatUSkhs exceeded its pre-all ocated resources. 10. The

rret hod of claim9, where said reallocated resources
were pre-allocated to the second user; wherein said

sielc ONAThesAEthbS of Elaihh L eWh@BinaaRste- all6¢atsRicSoureaith P atARcated to
resources which is different fromthe amount char ged
tseidsfanstiuser wonld g haveobeepaised byesdid sccanédserr esour ce; and
wherein the difference between the anmount charged to
said first user and credited to said second user is
deft er ny etﬁéd Bf élﬂf?ﬁ:tl? qghé?é'n?ﬁldla?r?cﬁlht &f Bedip g iveY td ¥ %%‘[cond user
associ at e one of  sal Irst and second users .
Th &essrdtah ol znﬁomit@lf oredild thastwerudd leeviebeeh fiven enthe sbainmeer if said
the charged and credited amounts is determned as a
1SGeRId WA RS BOIpE foRsersyid tedlicagiresopesste bet ween the
first priority level associated with said first user
and a reallocation priority level associated wth said
sigsc ondThésiéthod 8f clding 7 'Whéreid safd pib-all5Ra%ed bGred tha@@lr@hnocated to
second user is credited an anount for said reallocated
rsesldiinstesst wiolilshhaive beérf dsed dytsaiisecondhsemnount charged to
said first user for said reallocated resource; and
wherein said difference is determ ned as a function of
g7 eal iy Crﬁéth@ﬁi‘ oPEILiN 26 X’vhe{r@ﬁ{ Shidiff &Jaﬁ% Heméenl{ﬁg %moﬁﬁ]tdcrédited to
real |l ocation I eve east one ot user

cherpeebnd gser tand ubargsdiodths fiesp nskrisalso & fpiceo bl @ €iadt et-emption
resource. -42 13. The nmethod of claim 12, where said
drorigy lewelaspignerbiogheirs yseignd aseraadipseremptiomprionitydevel assigned

I t allocation priority level assigned to at
ﬁgggg %Q@dégﬁér user conpeting

18.  The method of claim 1, wherein said at least some of said reallocated resources
are a first portion of resources pre-allocated to said second user, the method further
comprising:

charging said second user for a second portion of pre-allocated resources which

go unused in said system.

19.  The method of claim 1, wherein at least some of said reallocated resources are a
first portion of resources pre-allocated to said second user, the method further
comprising:

charging said second user for the amount of resources pre-allocated to the

second user in said system; and
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to use said second user's pre-allocated resource, said

nost i nportant other reallocation priority |evel being
one of; less than or as equal to the reallocation

priority level of the first user. 14. The nethod of
claim 2, wherein said pre-allocated resource that is
reallocated to said first user would not have been _
used Hro¥iding ssukssaendigssr withmt lemsten pastia] seeditf for htdeant same of said

wherein i.d _anmpu of ,credit giyen tq the second user
5l o] afer e sl E 50 fectind S ahengtieat Fticopigrsourees
! er was goi ng
e el b AP s S G R ™ hod o
claim?7, wherein said pre-allocated resource that is

reall ocated to sajd first user would have been used by
& d sBegrethad ef clamy 6, whereinghe pie-allocated respumes toras desshone of

' ' t. he amount,.credited to the. .. .
ST B etV BArl s AR e SEE Rt Gprapications ik,
fthe A dW1dBf ofRaildi dofdmuifi ExtRAP1ihle ParyRig 'l fhidctlo®\!physical conditions
assigned to the first user and a second pre-enption

ghéreby regultiogén varysiggpmemints of pseradostaidraddwadth to $a8d afTlbast one of
nettgrt?d of, claim1l, wherein said at | east sone of said

S8 HISLANIRGCOUkiGiSces are a first portion of resources
pre-all ocated to said second user, the nethod further
conpri sing: charging said second user for a second

[@r t i ctheahetho¢ ofitlhide 6f fRetheeMmpriza: whi ch go unused in
said system 19. The nethod of claim 1, wherein at

| east CPSFASINGRANGEeas pedd toslstarminertbe amper ol apre-allocated esources

1] of ,resaour ces - al,l ocat,ed to sai econd user, ..
R O eF ST B P RGP B §r LG BBl Botnt in
WhRé ad Plunthiéh eMPedtbmahed SHRIAFEhIRIR WhitREAt @;ﬁ'gto_%rt fiRe
second user in said systerr and -43 providing Said
sificotmp the@monnt of re-alleces¢d ms@uacdsi whicle niedivhildbde. at | east
some of said resources that were pre-allocated to said
second user when said at | east sone resources are:

it her . u r
2 R el 2, SRRy R AR B

phethat dsadd Akt hebdbadesctPisdixedeast one of said first
and second users is a portion of bandwi dth on a
Wi rel ess communi cations |link, the bandwi dth of said

| ' i,nk i n f [ f physi |
S O TheROR of R Y RerPR B R PG oD het one of
RER-fk{ frRAkEshdIRBA 8 pbrtfod oTBhilivitit &P Wirles Qmmunications link,

the bandwidth of said communications link varying as a function of physical conditions

thereby resulting in varying amounts of pre-allocated resources to said at least one of
said first and second users, the method further comprising;
increasing a reallocation priority level to at least one of said first and second

users when the amount of pre-allocated resource drops below a pre-determined level.

24, The method of claim 1, wherein the pre-allocated resources to said first user is a
portion of bandwidth on a wireless communications link, the bandwidth of said
communications link varying as a function of physical conditions, wherein said portion
is zero when the bandwidth of said communications link is below a pre-determined

level.
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said first and second users. 21. The nethod of claim 6,
further conprising: operating an access node to

deternmi ne the amount of pre-allocated resources
assigned to at |east one of said first and second users
avai l able at a particular point in tine as a function
of a determ ned physical condition which can vary over
t35e  Hiermethpd gf elain dnivuther eompsisengal | ocat ed resour ces
whi ch are .avail a

.2 Th t hod .of cl ai 1,.
wher oiTOTHIER e Fopth sl bier BFar Bteife SisPulgt fit is pre-allocated

&B@&iﬁﬂrsﬁ&seﬁf@bﬁ}aﬁ :itri§%va<'i"1‘d e?@ﬁ@ﬂé%dlb%@fn%tﬂefu;@r?(ed- 23.

The nmethod of claim erein the pre-allocated
resources to at | east one of said first and second
ortion of bandwi dth on a wire

sers j.S a | ess.
g)&mm anE‘dlefsﬂé of ¢laum 25 1 whereyn sapdifastiisex releapes said pre-allocated

SR SRR BLH R DT B AR i

ReAiRhliGE R Al fdeauiicafonk Qysi@ghd at | east one of said
first and second users, the nethod further conprising:

increasing a reallocation priority level to at |east
e of, said first and second .users when the anount of
- alA SemmuiricaloR el e HEFEH i raaligsithegources
| . . i i . _
AP TR Elt e SR £ Bt at st ot e
dlotitediresburoes) thid Wilenoeongprisvingel ess communi cati ons i nk,
the bandw dth_of said comunications |link varying as a
f unct iTBeAns fondpjermining sdsaseid dis usenfedwres rewuerep dond on

0 P R AT ERLREF

Glsgi:m 1, further conprising: providing a credit to said

first user for releasing a resource that is

pr e- althespatferdealiarating hsburnces tossidrfirstaset fram a secorsd set of pre-

gmai I a(gl e to be used by another user. 26. The nethod of
QFHPOESOWREY ei n said first user rel eases said

pre- al . LOr i [ '

Fesourtait S5 el BREN AR IR Tl At Rodea Fonftn dhtefleiflciied

rresluta@sgdnidon i n sai d conmuni cations system 27. A

communi cati ons system having different sets of

pr e- almeans ferPhaeging isaid Srst whas feri af least a pertion o€ saithedatlgeated

ggssoi Q:ed to use resources froma first one of said sets
B - allocated resources, the system conpri sing:

means for determ ning when said first user requires

resources for a conmmunications service exceeding the

BBe- al Thecatmmuniedions systenasfclgine?7, twhesein daitlimesns for crediting a

second user credits an amount for said reallocated resources which is different from the

amount charged to said first user for said reallocated resource.

29. A method for use in a communications system including a plurality of users and
different sets of pre-allocated resources, a first user being assigned to use resources
from a first one of said sets of pre-allocated resources, the method comprising:
determining when said first user requires resources for a communications service
exceeding the pre-allocated resources available to said first user;
in response to determining that said first user requires resources exceeding the
pre-allocated resources available to said first user, providing reallocated resources to

said first user from a second set of pre-allocated resources;
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user; means for reallocating resources to said first
user froma second set of pre- allocated resources;
nmeans for crediting a second user for at |east a
portion of said reallocated resources; and neans for
charging said first user for at |east a portion of said
real l ocated resource. 28. The conmmuni cations system of
cl ai m generaingadirst chaiggable aos comporang firtsspiddirat usseasonfinction of at
ser dits an. anpu for, said reallocated resources
oA T et AT e it dchar ged fo- sal g
first tor | <ai
for s B e o RO i sriSg e RS
pfunctédn dfiat dfastssecendpattion of §add ematlocatddsresdurgase- al | ocat ed
resources, a first user being assigned to use resources
froma first one of said sets of pre-allocated

850U £l P90 CRARL) lgisiaflet e i ning when sai d

;
f1rst uSer requires fésources conmuni cat i ons

Ser Vi CgeneRXifg 8 ¢hitge fSaRl BrsBhdeP&Pd RSP O£JafEArst chargeable cost
avail able to said first user; in response to

deomponenii ng that said first user requires resources
exceeding the pre-allocated resources available to
said first user, providing reallocated resources to

5.0 [ Thcheigfor HhATb9. ARAGUELIH Pre-al | ocat ed

resources; - gener ating st €har geabl e cost

conpongsntratiag ashade forrsaid desaid wer as 4 fonctioroef waid @cond chargeable
| east a first portion of said reallocated resources;

£98t GEMNERE ng a second chargeabl e cost conponent for

sai d second user as a function of at |east a second
portion of said reallocated resources. 30. The nethod

of2. cl arKe mMéthod f ElaRA 29 MRhéroRprisBgner ati ng a charge
for said first user as a function of said first

char gegenkrtingsfor omoofiseivedist arglisecatdansamstandhdrgefas @l fanetiod®f both

fyrther conpri sing: erating a charge for said second
Lfgré'f“%afrg s%pngffﬁgqqdcﬁ%agg%%glcgstgg%g%en% argeabl e cost
conponent. 32. The nethod of claim 29, further
conprising: generating, for one of said first and

s¥condlsaethod of tlaing €, whersinfalpretionsf said H6t thar@fabkaiost
first and second chargeabl e cost conponents. _
component attributable to said reallocated resources is different from a portion of said

second chargeable cost component attributable to said reallocated resources.

34. A communications system having different sets of pre-allocated resources
wherein a first user being assigned to use resources from a first one of said sets of pre-
allocated resources, the system comprising:

a determination module for determining when said first user requires resources
for a communications service exceeding the pre-allocated resources assigned to said
first user;

a resource allocation module for reallocating resources to said first user from a
second set of pre-allocated resources;

a crediting module for crediting a second user for at least a portion of said
reallocated resources; and

a charging module for charging said first user for at least a portion of said

reallocated resource.
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33. The nethod of claim1, wherein a portion of said
first chargeable cost conponent attributable to said
real |l ocated resources is different froma portion of
said second chargeabl e cost conmponent attributable to
said real l ocated resources. 34. A communi cations system
having different sets of pre-allocated resources

wherein a first user being assigned to use resources
fyoma.first one of said sets.of pre- allocated
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resource allocation nodule for reallocating resources

to said first user froma second set of pre-allocated
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radlooatranenf a-presebBtedTioaticroofmand pol rasngrcey st em of cl ai m

34, wherein said crediting nodule for <crediting said

second user credits an anount for said reall ocated

rgsour YAl | I.f ent : : - :
(B2 2ar AP EELE R bk o AP, HEIRSAE i
Tdfeisers and difeeatritaars of pet allocakd edsaurtesi4. firvthsechding@issighad to use

some of said _reallocated resources are froma resource
pewsurges drampa fiss oag ptisaid sesnafl Rrewtlopasediesourresyd theglevice comprising:

al l ocatian a_ presel ect ed.portion of. sai d poal
Fesourseesity pRERGAE TR LA B it Ringihod, the method
CRMpMRingat i ons systemincluding a plurality of users

and ‘di fferent sets of pre-allocated resources, a first
user bisterpimsg winer dait dirstsser re@emreseardes fonaxommuicaiivas service

of sai.d sets of pre-allocated resour &S t he device
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determ ni when sal user requires resources

pre-alioeandrRbnros asspnddae saidfrsader) grovidingfailatdtet akttces to
resources assigned to said first user; in response to
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resources,

38.  The device of claim 37, wherein at least some of said reallocated resources are
from a resource pool from which said second user is entitled to allocation of a

preselected portion of said pool resources.

39. The device of claim 37, wherein said second user is entitled to allocation of a

pre-selected portion of said second set of pre-allocated resources.
40. A computer readable medium embodying machine executable instructions for

controlling a device to implement a method for use in a communications system

including a plurality of users and different sets of pre-allocated resources, a first user
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crediting a second user for at |least a portion of said
reall ocated resources; and charging said first user
for at least a portion of said reallocated resource.
38. The device of claim37, wherein at | east sonme of
said reall ocated resources are froma resource pool
fromwhjch said second user is entitled to allocation
o‘?el%g assieas fwseaenoyies fiom firss anelojpsid sereefque-eecaigiresources,

?“’?ﬁééf:% of . Sc:I aim 37, wherein said second user is

T R Seati on of a pre-sel ected portion of

3 ai d S&Qé}ﬂﬂmﬁgtwlféﬁ sPdraY ds@ﬁ%gﬁgesrrgs%%ﬁe‘é $ora <.Aanmtﬁncatlons service
conmput er readabl e nmedi um embodyi ng nmachi ne execut ab
| exsteding therpse-hldocatedantaundes iassigredde vaid dirdtmserypl enent a
met hod, for use i conmuni cati.ons system includi ng
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resour a first use S se to
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exceeding the pre-allocated resources assigned to said
first user, providing reallocated resources to said

f4Ir st Tisesoniputenreadableanetlismtof ofairpn4@; whéremadt dshst some of said
resources; crediting a second user for at |east

prSi“lE(?CéW d gesogEged ateedE0m gaatontremoabiipmarhich paid smad gpgigs entitled to

Ploplon s preleck neion SR AR REbMER P codanl o e um

of claim40, wherein at | east sone of said reall ocated
resources are froma resource pool from which said

s‘b?c ondlheseompusergeadablegnediom ofkclairo 40 wherein saidweesrsl wset scentitled
f 42. . Th
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|s entitled to allocation of a pre-selected portion of
said second set of pre-allocated resources. 43. A

BmurA camimimcatiyisd gymehelvavirg difftfeat ot ofyge-allodated resources
pre-allocated resources wherein a first user bein
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reeanRuItieations sdrvise ax¢eeding dlsopre edlscated eadwtcés assgnmsmrsald first
from a second set of pre-

means for reallocating resources to said first user from a second set of pre-
allocated resources;

means for generating a first chargeable cost component for said first user as a
function of at least a first portion of said reallocated resources; and

means for generating a second chargeable cost component for said second user

as a function of at least a second portion of said reallocated resources.

44.  The communications system of claim 43, further comprising:

means for generating a charge for said first user as a function of said first

chargeable cost component.




al l ocated resources; neans for generating a first

char geabl e cost conponent for said first user as a
function of at least a first portion of said
real | ocated resources; and neans for generating a
second chargeabl e cost conponent for said second user
as a function of at |east a second portion of said
real | ocated resources. 44. The conmuni cati ons system of

clai m43, further.conprising: . ns for generating a
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communi cati ons system having different sets of
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first aigsuregsalipcptipiemodnleder rgallocating resofrcessto spisk finsbsenfrom a
sai ddre I%?%c%ﬁled r(gsources; and a second chargeabl e
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generating a charge for said second user as a function

off saidireallnsated desohmegeabl e cost conponent.

47.  The communications system of claim 46, further comprising:
a first charge generation module for generating a charge for said first user as a

function of said first chargeable cost component.

48.  The communications system of claim 46, further comprising:
a second charge generation module for generating a charge for said second user

as a function of said second chargeable cost component.

49. A device to be used by a user in a communications system including a plurality
of users and different sets of pre-allocated resources, a first user being assigned to use
resources from a first one of said sets of pre-allocated resources, the device comprising:
a processor configured to control said device to implement a method, the method

comprising:
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49. A device to be used by a user in a conmunications
systemincluding a plurality of users and different

sets of pre-allocated resources, a first user being

assigned to use resources froma first one of said

sets of pre-allocated resources, the device conprising:

a processor configured to control said device to

i npl edetermeningwhowlsaid fiest mseriveqhires aeponioss fy:a coxgnunications service
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real | ocated resources. .50. _ The device of claim 49,
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charge for said first user as a function of said first
chargeabl e cost conponent. 51. The device of claim 49,
wher eiThetdeeicoet blaiin #9) WhetinaheiktipdSurtge rtomprisély a

charge for said second user as a function of said
second@erialingaphasge s seiddupiivecasta fugctionofseidfinseehargeable cost
%ﬁ%sﬁ%%ﬁ medi um enbodyi ng machi ne execut abl e

I'ns ions for controlling a device to inplenent a

met hod for use in a comunications system including a
plurality of users and different sets of pre-allocated
bésourlhesieviae bf claim 48 ewherbiai thgymathed duelter tcompsises:

resources froma first gne of said sets, of ,
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dshiebiiBhafe. When said first user requires resources for

a co nications service exceeding the pre-allocated
resources available to said first user; in response to
determning that said first user requires resources
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for said first user as a function
being assigned to use resources from a first one of said sets of pre-allocated resources,

the method comprising:

determining when said first user requires resources for a communications service
exceeding the pre-allocated resources available to said first user;

in response to determining that said first user requires resources exceeding the
pre-allocated resources available to said first user, providing reallocated resources to
said first user from a second set of pre-allocated resources;

generating a first chargeable cost component for said first user as a function of at
least a first portion of said reallocated resources; and

generating a second chargeable cost component for said second user as a

function of at least a second portion of said reallocated resources.




| east a first portion of said reallocated resources;
and generating a second chargeabl e cost conponent for
sai d second user as a function of at |east a second
portion of said reallocated resources. -50 53. The
conmput er readabl e nedi um of claim52, wherein the

met hod further conprises: generating a charge for said
£8r st Thespmpytes réadable inzadiwn of glatm H2 r whereingheymetiod furhar
conBonent. 54. The conputer readabl e nmedi um of claim
SIMPUH%r ei n the method further conprises: generating a
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second chargeabl e” cost conponent. -51

component.

54.  The computer readable medium of claim 52, wherein the method further

comprises:

generating a charge for said second user as a function of said second chargeable

cost component.

-51-



