10

15

20

25

30

METHODS AND APPARATUS FOR TRACKI NG AND CHARG NG FOR
COVMUNI CATI ONS RESOURCE REALLOCATI ON FI ELD OF THE
W(b MﬂEAbﬂilsﬂ\l The present invention relates genePelt/Uszo’(m025956
conmuni cati on systens and nor
MEI% QQS AEEM PARAEUA SR IRA GRINGAND %EARGHS% FQR: he
COM VoA THANSIRESOUIR B REALLOCAF N de a service
and/ or costs associated with providing system
FIE MVI ce and, optionally, generating
' II|ng|nforrrat|onformthetracked
resource utilization and/or cost informtion.
BACKGROUND: Communi cation |inks used for transmtting
pakiicepresant Hyprtiamglass geasallnta thg @aldeafwammmcaaiogisms;ms and more
o i i
spemglﬁ%l%{socxﬁ%tgﬁdpse ndbaggg'\gfggtégﬂ)tﬁém t tglsztgﬁglg gf(rc'etsgl%r es Al and t? growde a
servick areliérensts avgpcthsed with prooidingyetear rebmirecseola satsice ﬁﬁd, optionally,
t hat are connect ed to . an access router said
gencaliREArioLat P o1 hilling tHEpdRdpEn &}&é@&ﬁ% regQ@e piilization and/or
cost BESPsRbgations link in Iink-1ayer franmes that may be
considered to be different types of tineslots over the
comuni cations |ink. The conmunications |ink, and
%ﬁm“ mesl ots over that comuni cations link, are
*known apriori and therefore the systemcosts
associated with the utilization of a nunber of

timeslots is known in advance. Prior art
c drefmuB Rt gEnks ysrd for ﬁr@nmétlnmbetwr@ﬁnmlm Ipive atfycpé gmount of a
t t I S st
s1ng19¥es5u¥§ ié % bép@%fdﬂ%ﬁg1ézgo?eg§8be¥§grtegr m[ongﬁ% 1%?21,0 ?tr%ows These

packatfloacantidiréangl fowands emnfrérhadnetor awts esd i}l‘s&ﬁnsttha dﬂ&l Bhifected to an
s utiljzed by an end system or sinp

of tines |y

accestS FRHERIDR sﬁ‘é‘i FRIBERICatiRgs dink sTlFePaertb ar@wé@rsov@émqgommumcatlons link in
| th
ik 5 18 g R 0B8] A R TR O
commmmwasxoenbhloyiéhg coynnamiendnsis, end hmettllmeuimesrlets loger thst
i s suffici or .accountin

comriuriEdioRs fni@iard BRIENE Kok A arL e et ot 35 S or e gssociated with
the ufilf2@OABE b ABmbEL ST R sRAis KMSWE M Bdvahcd Priof &% cSMaRi@tions links

mul tiplying the nunber of data units by a charge per
includeathgsa vith mudiiple types petl@eq:lm’s etth@&b@dcfbtylpb oh gn‘asidt is still of a fixed

size. ‘?"ﬁg Q&Qgsl Ir(lgteis Y)% acecxH? ggggrrﬁdsa gun?m rhc‘? P%?'g ttrgf;] f'tznrﬁre %ﬁte number

of tm&lsBms ﬂitl’lﬂek by e ehid a;g;aenﬁ)for dinﬁ[ﬂ? hﬁﬂtsl tﬂd: n@9bat MHE/0¢ lsx8 BE Packets being
over the conmuni cations |ink bandwi dth where said

delivered {0, ead Eqcaiyed rogy gacheAndisystERd Wi aknoeilinad; qogt of timeslots, the
numbt §0ddtd Bifts é?ffkﬁ ah dndl s§§5 | GRehitAPRESd Q%atlnrﬂgsqgts tiﬁlpackets is

service profiles for ea end’ system as
sufficaehtrifersicoruntiop pogposes. Bdhng tamsthéotrarishete theractolintiag ifosmation into an

L T G

Othert M6reRbphiktidhted 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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systemtransl ates that usage into a bill abl e anmount
via a specific service class charge. Novel
w@oommizeat i ons | i nks are being devel oped i n wdT1S2005/025956

. t%ire are Q¥|ti5ée fundanental_|ink resources that o
PO AL WSO M wBaHnt Qh Erspyce wiitizad 18 RechcsBticeslagshend the billing
téth klahs1atBOth@RGAeE ARONbARDRAMAR: ViS" L Grce Wak
P li nl?s have dyn%mi C capacities %hlata%P%§€u§@§?ge§¥/agf£]fd?§%
and space, with the nunber, |ocation and novenment of

en S I 1) 4 1, apd in neighbouring cells, that

ar NoR¥ oGyt Baf B0 g Bk e ag S Tofie aSinuluble
fundainemtal Mk eb@ssesl thitised v teRed, lafdl RérSwiAbh tHeRBSIBIIBd Hizing each

| evel s due to battery capacity, interference
resoyran eane Y dnermisgliiicss Bnl@sdwg ¢ fynamig capagitied dhat flontuate over time

SR : e, Shared across ..

w0113 A0SO 30 AERRAL 805 IR AR
neiglshoyniap icelds, drat areradti vl g heemprirglee tcotmhamsdagy 4t thdddnfeiBBtWireless links

transm ssion levels in different tineslots create
have opglEAiR on fransistipn keé(ﬁlég’fl? fQRattepy GapReiy, infgrfgraneergeneration and

regulabtR @ Solktral@C e hdi®dn, AR REBn Shet 'ébﬁ i
g_dif?erent | oad oﬁ.fhe c%nnun?cat o%@gpén ?5R%§%¥%ﬂacmmsn“ﬂUpk
carrigry @3¢ betsgan eethewnishtienstlimkdeelingadl ém sykteinrpacket transport. Different

ication, ;.are today tracked.and fed into the )
transgrg%%dl? " Yér%sgmadﬁggrgln{ PR ﬁge?érfgfferﬁﬁbtf%ﬁ%‘?té:ﬁp%C)‘/'éqseﬁ?%l&t different

types offpatkas ofoRe ksmé Vipé 62l inyurdRpedidleR dad bR ERAAEAR Mons link. None
whi ch whilst sufficient for long term _

| ane, L St ! S
of thgﬁen%}ﬁ’s‘?t'eﬁieﬁ@cféﬂewbaé in fieiy gpplesaion raseighay theketiaod faf into the
r.Qi - | r, ' r i Ssi.on,. i S.not .
ccobRIBIRY Sy IS e BOTGFR e s
managegentydance milichywlismsdticided fov bingdergedivicasioniBMVARD4city and even

Utilizati.on of reSj)Sl;ltrc S used to provide a service _
rough, selocsion of chareing deyefstor dataiipih ransnistipmds BStsuiigient for tracking and/or

deteri@HAL IHREARIc @sBEreh8 SyRdif of H%Wé?&q bRi@&, System where

t he avai l'abl e resource varies epenglng on a variety

of conditions including resource utilization by other
SUMMERY The nethods of the present invention are well
———sufké% for systens such as nobile comruni cations

systens, where the anmount of resources and/or costs to

a systemof providing a service are dynam ¢ and can

c Helhlizatiom obresuregsiusedl {p prapide aserviceso og codteasseciated avithgroviding

I i ... The jnvention .

Sy o i 4308y 4R Rl pesource vares
deperslinigsanr a barietpabcanditiona ilcdwdihg @bouted @ilizahey BP8tHeR@ders. The methods

tracked in. syst ens wher e bandwi dt h and/or other
Of theRrESea DV PRHSRATE el AHKECORBYSHINS,SUED R EObBR T BENiShBagSyStems,

wher€@B aRRUACS LSRR 2RF 0P dstN6 taisgﬁer‘ﬂfof 'b?cy;\gdi{:n %ggeér&?c\rc}z#gg}gnanﬁc and

Wi th the anount of resources being us
can clignge ¢n arrdlanivelp fapiditime werle, heuar nded go bestracked dating serofce usage. The
: iropment al. conditions. Service charges  are
mven Y LT BEE @ af Rt BT i s SR Senipat leyal of detal
beyor@ thatrtragked Rrpystems whefe hnawidih Bo/blGh&&yMemS rdBuitel hicHenerall y

] user, e.g., in ternms of interference
fixed. Service charges can be determined as a function of resources consumed, with the amount

of resources being used to deliver a fixed amount of data units varying as a 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, e.g., in terms of interference

caused and/or the effect on the system's ability to supply data to other users.
2
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caused and/or the effect on the systems ability to
supply data to other users.Users can be credited for
w@e@ecabdzarat ed, e.g., prepurchased, resources MI/UR2085/625956
provi ded to other users when the user to whomthe
resource was preallocated does not use the resource.
ROGQN & Haldrd dide@ bt LR sdd! | O i
occur ?ﬁ a 6a#?etjq§?qu%§$?%'§P .g&g“&hkﬁégﬁ%%&ﬁ% eéamDVKbd
to othghusdrs when theeisergoiwlioenthe oésoamamwnsipeel locaiad 8&ds\hio€ 8, the Fesource.
access nodes which comunicate wth nobile nodes via
wireless links, and/or at other locations in the
C BFBINCE atili 24tdn 31 E6MiraliaRE irdGiehAiSH %Hg%éuﬁb‘ih' aafigly &focations,
information is maintained on a per subscriber basi’s
e.g., igmaoylsmederwhichweatha reciient b cemuaivations soevricespinsiceésh @odes which
. service.level. Cost and.resource utilization
comrfftiesBEdth H5obyE HBuesan® Bl REY 1GT R ST [ Ran e oo
comnuRiciGioANs YREH0 UObIt AGd EROURIEY @Rz @GSinbraia86@ ks HbiakhiRY on a per
e. 9., Radius or Dianeter, to an Accounting Server or
SubscEigFTagis SBE SPBEEMesTENEN Ak IS MQTE STaTHEY Relt SubsCTibsT peyesgrviiesrlevel. Cost
d riollce SENEH R PRRME FOSES phr uBLIReASRRYL EBRES nicT8 usi
and re3obice SRR R AATES porduBRTTRIRA) iR icf @ psing an
accoupting comgmiuaicatorsgrutoca. subll as) e 1ge Radihistop Dasmeéted ity kil Adtounting Server
uiﬁr, t%g & gorted HgfornBtLon c?n be used. to adj ust
or cotg Biecsl fiideg TG FeRRBEd RlomRAbanit Usef ISicill EnSEBiRD RUBDOSES in some
embodRh&IIN TR r’@@(‘ﬁ’té@-iﬁﬂ)rﬁﬂ@oﬁ"ﬂ@? g@ué‘ééﬁQB dWeHlinQ?la?Jplléﬁigggortaoservice.

_transmt and/or receive data, e.g., via a W
With regard tosahedividualgsae ithtreportealrinfeemadprusinds waed & adjest scheduling

s_resources, to keep. the system cqosts assocjat
pacanf R R AR08 058 ok P EGHRSRE N B8 HALES Showed to
transthie Wed/oife€iRe ARk €8 PoiadSwitdess ik 2 SBkEHul A G/et%gsr cal@2 adjusted as a
agreed to pay for a communication service. i ng the
user COBYBRASFBSOYEGER t kaepdhe sstiemieasts ageaciaied yith afpertieutar oper's use of
ran ian
resoulsSERAEh £15v8 \RECh EHRSBSARS pe AR o 0GR RRE ipayor o
commamicatoessvicede to make sure that different users get
different |levels of service and that revenue which can
be generated by the varying anounts of data which can
beysag! thy &ls86kct Otifzatfoh 8h&dsa QEli\Q:trJ{] ﬁﬁoﬂa‘ﬁ%mt{acked on a per subscriber
communi cati ons system where throughput wll vary
basis, drapsrnigsing schedalingpriagities afid/oomidistcan be adjastethén araadcaiszede to make

nd/or at | east .inhcreased pver. systens whi ch do not
sure 8P ivor S aE Lo BN AL Bl SR B o Sty iy be generated
by thePkiii fiQ§ @fouhts oRERR WhadhCnWedBIivdied BT 8 $8Rlesk BY SRE! Gfhamic
services can be provided where different users are
commpyn|cpidensy ey whfre {hroughput witkydry depegdingengavasiesnefinondigibns can be
ek ' I ' ns.. of .
manirfi Eandiial fesS QR ENRA MRl I Ao fretgrg o
considerdtionrfgr bitlirpquepdsed)i gher | atency periods. In addition
- users in bad signal conditions requiring nore
resources than users in better conditions to deliver a
f i . 0 Cc [ .
R R Yo G B Byl where diftent users
are bildeghdiffeicoly fararangrhiteng thelsembaghbent of yatae Wsesskeeking lower latency in

terms 3F fcfgrg:sﬁ%s?cgn cyglgylg 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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delivering data to the user in the bad signal
condition. Users seeking particular |levels of service
woreyep2034% or a guar ant eed anount of system r esPUF/TER05/025956
such as bandwi dth. In sone enbodi nments of the present
the users\e fiid ttessighal gondigonsctamefidct the highgs eybtane sosiassesiated with
. Which the user Q uaranteed, be assigned to
deh"%’l“ﬁégtal}gébesuseﬁ'ﬁletﬁﬁgﬁciSlg%a cﬂf?rhe resource i s assigned
will normally be billed at a different rate for the
resource obtained fromthe other user than for
géhersab«tlginap@rnclam levelpgbierdesmaypay {nsarguaritegt ampuant of system
real | nt.ee i I
TESOUFCES %Lg: taS%) or}cpv{l eh rlg%% F%ﬁ%{’al eggssog’%l?éjér%&?kr;h\éeﬁﬂéﬁ%fcﬁ %qlser can
allowa@ G3ddirédouddes whigh &tuseigpaid tochdve gahasteed)fbe takdgietiso wrhee users. The
can profit fromthe reallocation while the us

user te whemMhE FPORKE és Fseignedwill pargiaily e billedah e ééfff’rrgmfratﬁm%r th resource
obtalr%arf}dn?meyotﬁeqnpéqﬁﬁ{ £ Iggr%rralg/ \%ﬁ?&ié e oWES T who allowed
rw se go unused n accordance wth the invention,
reallodatmtm aiicid guasarnmaeyd rheunede rdimbweedhindhaif fer Elrmtre{ajlp@sed)tfesource. The
data. units, transm t ackets, for bot . :
systerBIapwrﬂbtraéwobyaqlch% At pﬁegelg'%néggeetgsou/&c Igr 1t0tb Q}P@E rﬁg}}pcatlon while
the us%leQ/ﬁ() Bn%ﬁﬁ%/ E&ld'f& the sQb¥icB Guatan®e tserdiiglof partiflly SomPen@ated for a
data units at are being dropped by the units
resoufcie et Woulttishesyise @mumaseduse this information to drop
t he unwant ed packets of the type being rejected by the
wireless termnal prior to transm ssion over the
WIf etcdsdanté Wkthhl%’iﬁlvé}glcﬁwdl@mﬁ(ﬁloﬂi friag ibe Miads detwadken idiféerent types of
wireless link. I n sone enbodinents, a user is not
data l@ﬁ&r%d@%ﬁ“%@c@@ék@s AT ath erbng pifl %P‘é‘&‘“&é’uﬂ&sﬁb A.mobile device

may rggeﬁ@{%%g1t%%89m¥hﬁv¢éﬁ%ﬁ§lﬂ@ dnls) & r@zﬁ*é‘ﬁ%@s tfat a%’B%lgg Ak tpped by

arge ransmtting wantsd packets.
the ulig\fatwalbf Tllm éystmgmagylsmlsusﬁnimﬁmmn wakop theanigadted pokietsof the

conpar nacknow edge ackets and/or data units,. .
type GRMERICRER @Y R HGRIEEY B PG (o SoRraserLPYg Heelipisgink leading
to mo&‘@&'ﬁ%lemsetlﬁ e \Rraed lfrﬁtr Th %rﬁ@@ﬁﬂb&ﬁ&gtsdﬁhﬁzr Wﬁdt%h&tge@for

fferent rate than packets whi are transmtted only

packetmwach Artdindicatad s bmag gewarted arrcté@reth@ agprs bidlis Mdysedasgcompared to a

chargf FHEF RS AGP PR A P10 Hae & e g 7 b for

acknd¥E6@3¢d Datiees &s&fohﬂfaﬁd@ atlgidwiedged lpﬁktl@tsfzﬁhﬂﬂ)r\dhtahmith &hich were
scheduling of the transm ssion to other users. G ven

transmitied Srpraituesessipiyoreseivedn tracked on a per
subscri ber/ per service level in the systemof the
present invention, numerous billing variations are
passsistthey lod thavgeddonresysdnaed date phitsratzaadiffrenarateuthan pickets which

revenue that can he er at d even [n cases where this
e g RSB OR o A BTLL Bt G PhAE B GSTRSRien R g the system
cost AAchatd RN LGRS hither ﬁc?v@éﬂ'f&el‘étrﬁr%nhft@d‘m hiniePdrl/ Vet fusé BHe

sone custonmers than others. G ven that sone customers
retrangmyssioa willlihterfgretwittptg sehedubng ofvhe trebimissiom tacetheraisars.

| evel of successful delivered data units in a time

period even though it nay have

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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a negative inpact on other users, systemrevenue may
be increased in accordance with the invention as
weoeompaeed2t o systens where billing is not tiedpdi/ueDinsg25956
to the actual dynam c cost of delivering data and/or
obtaiPh Btk RYclBrGREIBIH] MRl dafa Uh&E Wi £8melparis@B%en though it may have
enbodi nents users can pay to be guaranteed a certain,
a negatinsU MPagfon Rt USeTs atYSIE My IEXHE Ry Q5ringrgased ap pgrerdance with the
- r
invenfioE AEL AT AL ek YhoRln BinB TP hordied MY S3Re acxiRygpmic cost of
delivgrtmgalataomdl e ¢roading mcegaianchoshingfl sgrvagee gr ant ed
resources, when they are avail abl e and needed, froma
particul ar pool of resources. \Wen a user, e.g.,
S§h Vbihe eﬁﬁgﬁﬁfehg%rsers el Eh}f @Deatidiantced @'ceﬁﬁﬁ QHHouBEof preallocated
beyond those to subscri is entitled as a result "of
resoupuee af 1ocrcemvmmpodetcnmnadrpunpn of a pealmiireseurcas.aPomp peers do not pay to
part.i cul ar,

be gug@a{n F$ gﬁ%nalp gglé)B? grea&lo&:ﬂed Tesu orﬁ?scaé@ S V{N)VY? areﬂgragt%g li%soﬁrces when

they 42¢ @9dilaBRain@ GeédedafioinhepartiG@dr.podh6f re@RrdeaC AVIRG a user, e.g., service
resour ces be resources which were not goin to be
subscgiberd rqsryxrpm@%trqrei regaweesdieyony thepenigrspbseriper Aﬁﬁneﬁe%%ﬁefesult of
preall%gagfon o?lfﬁ@arﬁgm of fe@ﬁ&&eav%fﬁb% & zﬁ{H@u] o%l,stﬁ‘é def & allowed to
subscri ber ng wiling to pay a p em num for the
acqulfeeﬁidurcﬁresresduncaoﬂg sasotnrcentwhidh mend prealidvatedaakhhatbatusen The

r esour ces | tracked. user receivi real | gcat.ed
reallodi FpWST B R g BUF PoPMCh e o g e SSDE¥ e Ul useror,
alterntiVéy SwiBih fAVe tee tAkBR Awh{) B0 HE oftRE Bse? UGSt £ERVICE Gbscriber being

are tharged at if pre-purchased or used by a user who
w1llmme pent ptdnemurrofqnsl@ nelsrwr«msérmmee such egthedireenss dhaneallacation of

resoufS Pk cBibenaro e sk aoeiced P eel b ebifosaec
resoubt®€ ht 4 RESWNIcAGs hiBBertBEDME €26 such rBdduk®Rd arechdtdeier e—purchased or
bet ween the anpbunt of credit and the ampunt bille
used bha ugas erhoreaseiniitlag ta e thergseusecatlagome sapogisrents, the user from whom
the resglﬂr?e Sv%}[t-: §ea?1092{t<gr§ Is'ei &\tfe(ﬁ ai&gdl?’%?ttﬁemem&%ﬁke 'r@sg)ul'égg while the user
ocati on an servi e anmount
receivih@tgaesonnuds & bitled dAtcEfcﬂereram Heeveznfthnarhown obtredit and the amount
riority level used in determnin -
bitlecgiae prebeseeidingghe reallegauscisaidtss rePtesn G BrofCtodbe pysgem providing
the rdafiddakiBh 3k Qccroﬁﬁ'(g'}g &Bice. OTHE amduht LR &P R fordiitell B Be a function
users seeking reallocation of resources The anount of
of a priodityeldi¢l used sodeterodseg adepen debssribettsen ga sy oserrbenght to receive

el AR5 5 R 5 B BELRE e oD A0l B RERb 97 P B, The
amou'htsbﬂ NS EsbrRadakos cewﬁd%q)nt\hensy@bwnbar fefihabikhes| anré-@ﬂ@cated
time to find another user who can use the resource (y |
early

resoum for mallecationby enctheamser. Foeexafre. g rowosirgedhattip yelinguishe
glvmé thet sargtet | n%latalve é E(‘;’ fIB S tﬁe?%%r%o <I:ar111 lﬁg quc; rlse?(gehéc may be

cre Ioca resources
credlféBYn(ﬁh fagea usomrool gﬂb@ﬁildtﬂe@tl&de tiesaol raatleca¢ the resource. In addition

different rate than used reaIIocate resources l
to giving erei e Feallphuesa RS s SX%%fPé%ayaC BreEnHER R located resources

at a diPérlm rX\[g Cn A ds@&vprf%ﬁgo&@drr‘éscdﬁ%eg.eﬁi th A8hreP, HESYsRerRBEH Harge a

gi ve a di scount _
premlmum 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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unused preal |l ocated resources which go unused where

there i s an abundance of resources and the system
wa@dencneestz at or woul d |i ke to encourage purchaspomue005/025956

preal | ocated resources to ensure a predictable m ni num

i ncome stream |l n sone enbodinents nobi | e nodes are

u ed to t k resqgﬂf a ser%{ 2 %llizatiq@ ) tilizati
P oPHA FMBAY AATRA s drE Ated sk tsomiicg plgservice utilization
mfonhﬁ‘tﬁcﬁ{ ARLch@tolrBporethe accunh\Batdd GFUMARE th R d., AE ARBounting part of an
Aut hent i cati on Authorizati on Accountin AAA
Authenicetéon( Aythorftation fegowsingr( AdtAservesd). cThinmay waeus. at periodic
interv%aploﬁp gﬁg {r}%h%era%@ogg}% %Jr%orgg T giﬁo ?es%%g/h tsér%? %E ¥r%mss§rs}éﬁ'rfs%§1d system

operafitk Bhtsile ¥E QeuMdrofde Bfen Wiath May @ocipive echiectitiyy toCthé hﬁ)blle s AAA
mobi | e' s AAA server and/ or bllllng system and t

server gnshprbilling syttem; yddhereieppid dhe uftlizgd peyises Halater eatt: Fthe mobile’s
Accomﬁﬁjg a%fifbr’%ﬁﬁf? stdh@ BRdsRE lmek la&d&rﬁﬁ/%ésﬁi@s an@hfows service

Ies ac untlng |ss s and service
provmdsmwhdmmnmhmnmce:dnobnc emtkatte dntbnm@bllargmﬂ@trosts cservicing

e R s A P 35H StaoE RE Tomncotons

betwé%ﬁt@%bhlﬁ fg%r%% YOdiKeeRNQLGEE PRVIREAL IBR MY RAUYAE ch¥reliable track
Servers of different service providers. The nobile

manyrigpks of alatar élh s&a‘ml: ©4astey, alaﬂ(mn’gﬁwnqdy:psgge@pac@glt fhow infospgtion and then

packet f |

colle i EaPat SRS L RRERPRRGFhe bf b 2B BRI Fhe mobit

node catf RGEEt FRBures far h banticokar paokeEfléw dwt thass ise thd ksonmebl, legs., traffic
node can request resources for a (g articul ar packet.

chanrel srgnsts, {a5erflitierent flqw.r dag mobig node sjores infornyation indicatige when

resoufEd @Qw f foné‘ﬂg{vfafr@ﬁ&etfof LWher FioG. PRk ﬂn?orﬂﬁqsn ?st RE8Sin various
i ndi cat when resources requested

emboﬂhﬁerftsi (D(V\/a(ﬂtlﬂ ouserdrcﬂ tbrlhﬂg] adshantetl moth. thd hlod;nle nbdx. retei ronblle node can

i n various enpodi nents adj ust, or_contr
rack e 4 g LB AE A s P GEP P e Sl TG frsthe access
node Wh&g?i %pi;(])é’étélr( éf%;‘ﬁe ngt‘hE ﬁﬁf)ﬁﬁétlotn)ffh%ﬁed)ffor Bﬂﬁ@g‘%ﬁﬁﬁoses can be the

i nfor in sone enbodi nents in he access
numheodEpdckets br frhmnxgthpmrp o@:@yed hordheympbide nodedhatdhg wabile node does not

tracked.for bil ses can b
want g s e dinae e S PETRe ol o oo So W amdlor pahirs, may be
billed f1aldifférentraki thsh Isumas/eﬂ@ﬁﬁ:s mtchvmtecalrvdd dhGesddAlteenagively, the
using a firewall . % di scarded franes
mobilgrmede eapbr-isaited 2 mﬁlyg @éedm fpr sigh £fames and/pepasketsr at e t han
packets/frames which are received and used.
Al ternatively, the nobile node can be issued a billing
Crwiilé reésovircs uehrdckmgmad atoddgerargdeskgbel as\mmg@etrﬁn;mad gevarious
use trackin % and_ storage are descrj.bed a

nodegy ggspBichwl liFtiop ARfopNaliqNga e PGB SEY4) 1954 P with different st
of mi’gﬂ??t“ﬁ%eﬁr@bo@l@&e@ &t tﬁ@ ﬁiffe%rﬁ fodaRoRE¥ Q! e driRGRIdE ARy tWick Resource

erent sets of information being collected at ‘the
utilizatidrf iefermiatibrooettavaitable &. tge acce$senodad Th@dféommsy unha@len information

cole RGeS DBl PR Rl e . 0
servef @hd 8t eslbit ccdlbfafign.ent points in the network can be
connunlcateégto a billing device, e.g., a AAA

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

in the detailed description which follows.
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server and used in bill generation. Numerous
additional features and benefits of the present
WO posnrizen are di scussed below in the detail edPCT/US2005/025956
description which foll ows. BRI EF DESCRI PTI ON OF THE
BRIEH DEBERIPTFION OF THE FIGURESSt rati on of an exenpl ary
system inplenented in accordance with the present
i nvention and using nethods of the present invention.
FIFgsir€ 1 2% filubtsdtiontor an eRémSIhr F9@mO{mSIeMente8 in accordance with the
utiTization information, transmtted data unit counts,
presentdsyentionpodasing mefhodsaf the presaet inveptionet y of ot her
i nformati on which nay be tracked, stored, reported and
used in billing operations in accordance with various
erfaié DRt ast@lestiestbraygeof sepvice iilgration irf&madnidn 2Cansmitted data unit
illustrate the rel ati onshi p between various el ene

nt

countoplegMN G AOTEHIRR AEHYATRY Ol e R SFMAlkmCHhish Eay B gracked,
stored, ?ﬁ:&‘f‘t@& LAd GseQlif B11ike @é@mcﬁls ??Qé@ﬁrdaﬂcé: Wih vafoustenydmehts of the

I''T'ustrates various types of resource, cost and charge
inventiofi.or mati on whi ch may be tracked and used in

accordance with the invention. Figure 4 illustrates an

exenpl ary nmethod of generating and using various

I e3QHECEB Hhd DC TiRlshiait thE Rt oRHTP BBRVen Ao Rt herty 6% in

of values relating to tracking and utilization of
accordance withsthg imveniéorsyich aregfsediqgeneratqothercderdernis shay i Fig. 2A.

the invention. Figure 5 illustrates an exenpl ary

met hod of allocating, reallocating and charging for

I FBQIHE GeBusiaies Raiauws thgesiirdsoatte, @sgand dhargedineembyorowhich may be

user, and hence donated from another user who either
trackedoungl used inpseerdans WigkbigiRenEPNi s not willing to pay as

much for a particular resource as the user to whomthe

resource is finally allocated. Figure 6 illustrates an

exregpt drijustnatés ao deeraplanpuntthod opgoessisg iand asivg vaamsagesource

.. Wth the present jnvention. TAI LED DESCRI. PTI .

utilizgQPEREST ey pcp\_qegmr@ NI HARES Of ¥R EHATRE O gﬁﬁ?%ﬁ‘%ﬁ%aum of
service® iPthe 34 H8m ¥R F?: G88 acddedificd Wthdhd @eédaoncoupl ed to

conmuni cati on devices 101 and 102 via an access

conmuni cations |ink 150. Access |link 150 is subdivi ded

i nt [ I f diff ; for,. )
588 SRR bl BRI o Sy B e o

resou¥c®k Wa{ch)can Bk sPifiRd O, g."Bsreowdd drenger, afd heiceibyatéd from another user
timedi vision of a single frequency carrier, Each
9

who githgedgestoppgedike wroucapmigmat williagito Rax g6 MUCA for gpartigygr resource
I - [ or even may be
as th)fiel {a’b“?%&{‘2%3?%“?%”??‘&%‘?%{%%2%@- link 150 specifically
i ncludes control signals 151 in broadcast tineslots

that are sent to bot . . :
Figure 6 illustrates an exemglary 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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Communi cati ons devices 101, 102 and are used to nmanage
the communi cations link, and to specifically assign
wo 2ovesbes of different types for the carri agepoOf/USBID&025956
- units over the communications |ink 150. Access |ink
divisid® 0f & singledreqoemyyrdagiss. Each ¢iassts]ot pray dd o stsingheifixad lengthen time, may

traffic tinmeslot types that are used.t.o carry data
be of gifferent ey v RS ey B p AUGRTR B 7 (ol i 150
speciGAMYLAN1 6 OREIAEINIREIS 1 GR BRJaBEhst @mbL16ts BN Wea ol KOS
link 150. Each tineslot type then has a specific
Commgiipieatiang devigesr 1 Ol HO2 epamaierisediq maRge itk caammemicaans hiak, and to
one of .upli . . ke Und i p S
osc 0 PRl 0L e R Llua B AR TRRL B
comniuhgcadionelssk MO0 Acdds® linkh 50 Sirthdpearhprides Lihites) bsd@steand multicast
fromthe access node 110 to a _commg]ipcati ons device

traffi immps alyprs I dteire BSed IEPRTEY HHk URISHRST GHoR opce 2l oF gadset of all
. . . f o i .
comnRIEA B0 M 50 LRSS RSO ARt e ten s
specifiodieectib ovdinbe asmingnivenensdinktwigstemapbeone of p@ink, downlink or
., .Sidelink tineslots, as well.as all .the other .traffi
sidelif S iishest S 1 e ArefisgicPRe disecieRhat s R f he access
node i [® WiiRAGGRTInkAGAEsIAY aifmathe ab&cks nblld LR adwithimikations device
signal s 5}15.6, 158) are transmtted from access node )
such gsidpvics 10dnPidelintatimesioty arei hebkecn rommungearion dewigesciuch as {rom device
i n_uni t . i nk .t I ' t i nk: si ‘
0  Qet SRt BRS04 e R 0Pl Mgt Ol s oo
to pedr1§delinkQheslste v eedli a¢allyhe dtheracatis simesldes, klihdemaken by the access
uni cast uplink time slots, Unicast sidelink signals
node 1 K@ vigrthe broadaasi oatrebsigndnd A - first communi cati ons
device to a second communi cations device, e.g., from
device 101 to device 102, wi thout traversing access
nddtecds@ownlimkusignabstl 56, 158) anekransmigtst ditosn adessarhcladio to

commyapa PGS ik ‘LR AGPE, MLiCtt SRR DR Safs picast uplink
si gna{%i (95‘5%' 1|§75|-§1é)traﬁﬁﬂméﬂ Fef &mmAYAEtatdArRareastol doom) iré%gectively, to

ime slots, broadcast uplink tinme slots, and broadcast.
access nodd 1 Ifkintunieastaipbnk )i,mersécg@ ébuq:ag@mgqlngj spgqagsrlsy, are communicated
I ticast downlink.signals include. | t downl i pk .
from §ipt P @S A0 Y1 E R S R AR’ oM Bbice 10110
devicBUb i wigtidut Ghetebihg Kb Oitaled 10,54 ahicagnsidenink aitregloty e Broadcast
(rmul ticast downlink time slots, nulticast uplink

tine
signals|ipglyde (hrepdeet dpwakek sigrpdy | 39 b{qaﬁ@asgp@{@) signals 153, and broadcast
idelink si i i . | down@isk iRV d link ti
s EFREG 118 o S Pt R ey i e
slots, tand bsoadt 4se sl delirekr tirhe slathy, asdpectoety. | Siknilatp) mnkicastdownlink signals

et S ASS S EREShFLY b M P2 mticast sidetnk
signafs! 1'Eﬁ§1 QS EhENES oV e ML Sst HBRA BN AMRRIGRE ntiiddsE@fiink time slots,
tinmeslots or dropping the received unwanted nulticast
and ngilgerat sdelink tassdoishrespeaatye mlteThaivabs eudtigastowrnimk; wplink and/or
., .coupl ed a aul link 16 Q _a, hade The ..
sceRaRnda (et S5 Ty by QR nRE Gt fupiR uptnk and
sidelihR Sigiés1oBSreSpectivals, WithBiohdast rodeivhir§ that &Btnot yeaderswiiitiehmulticast

rovi de . .
timeslots either ignoring those unwanted multicast timeslots or dropping the received unwanted

multicast signals and associated content.
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for the carriage of data units to and fromthe access

node 110. The access node 110 has, in one exenplary
wened2asent , a basestation interface part 112 RGSEUS1005/025956

manage resources on a wreless conmunications |ink

15(he aacesaacdsbl0rioudepledby 4 badckhauididt 16d tcembd®ll62. The backhaul link

| nt ernet protoconggacket for

rdin
161 STl GBI HNR ASSEE T EOTOAG & R guRes, Which provide
for thle Qﬁﬁfatfgéﬁﬁdd@[lﬁlts]{%?anﬁ%%% {he aPBRAAEI BDOTRE e MRl WL B8, in one
or wreless conmunications |ink 161. Packet operations
exemalaey trylpwcbmlehty apesehi@tion mt@ﬁaq‘: pert 442 @sssl toguAN@Ee frapyrcasian a wireless

conesEbn A SBETE G 1318 G ot el pckes

forw4r@itRiaR@ tbirbl sipARls WREEht akesd ek 15U, s baskimuheabéopart 113 used
processi ng and signaling required between the packet
to managgresquieasianed Witk o iseless qommmra%&onahak L6 hEapkg} @peragions are

oL ErREE DR Rl ARRPR ) Y 0o oo

the bﬁema@&ﬁpﬁOMﬂﬂﬁhm entity, or hditheme:mﬁbmayloe,rdaodlmdamke the various
comSonBhR 0,28, e el Loty 020,300 01 1P S poce
(IP)) %Pﬁﬁl?rﬂ(gla?ﬁqo $ha1abhdk@tsfto be IR po RBIHNr¢Rd EdtBuhicitkons link 150.

P HoSt processes and provi des
Similsilgrthé cmrgmumpmrts d'emces HlelQPetre,in 6t exwnplpayckebadiment comprised of

o S AR ek 5 oL AR e

prochMﬁé hed s1?@élﬁx|g55r the caﬂlrrﬁﬁaﬁ,@twﬁsl Ik Borwilst IPH®&! piodksses and
and to other access nodes via link 164. The

prowéemgmﬂlmg gurnertier Infemet protogelnaekets @lihpugh ths inventign is@lernatively
ich is then coupled to a
mmx%ﬁt?oﬂ@P@@{@%ﬁﬁ%@%&@éﬁﬁg l'ink 167. The accounti ng
server 120 is used to collect and store accounting
records fron1thg%access node 110 that |ndicat

he .
nctteCuprk e, |G ST BRI I LG OUMINERE aE L0 e nk 63 and to
other]aggesgﬂgdeg%d Ral &4 The %c&%ﬁﬁlf_?égrvér'lﬁb 1S]-1Q¥thelsﬁiu§le‘aa\11@lmk 165toa

eing sent to and fro of the conmuni cati on
netwakdnriode 464 O/hlczhnsj tht@ Zoupithe tcec it ingt sermgr 1 8Q Biadslins k7. The accounting

b R R A B PRt A ag e i

the n@fber Faata U @b maRHaRkHveMdht AcRBELMK 1 5W4Rl SiRioRLIEY the backhaul

' used for each comruni cations device 101, 102. The

link Hde saichditagnitebeingleena feandfsere gaehofbe corpapnisatiengqvices d01 and 102.
ccount i n

mhe 50 OHIROEe BETHT e b0 340 P B Huricaons

devic®€N19ENol %Otmrf@fcm demtdpeagel ealomintter teuntérhewith bhd ergmore counters

server 130 so that the bllllng‘server 130 can create a
used fipr qachgoamppiftionsierial gk 10hathe accoupiingrerids ge ypigally sent

peri oﬂ[&%ﬂ'? %(3 @t g&)tuﬂtl éetr§erqag bhh@an%t@ﬂﬁtl Ghgihg ?etf:l%tﬂ?fthé hec®unting

S|np exanpl e woul d be a Cost per
servet 120.ghefaactumting kertver E20rmrbvidesd usege tegordh éombnbéhngﬁerver 130 so that

INCHE SR e N—-
data Bhits anlifthudabé SlarBOMelor Bl Burifh & safpleeRamipidavolildbe a cost per byte

creates accountln%)records that include a
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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char geabl e cost conponent that is associated with the
system cost of delivering an anmount of service, such
Ww@s00bloeozassoci at ed nunber of transmtted or dePCTEs®US/025956
data units, for the comuni cations device 101, 102. An
arafirstobveletap, te aceass abdel Ifatreated acchentivgiresveds thyt iaclude a

ti eriod of Vi ce n or a Xi anpunt
charghgbIE ¢ by Bat i afee Bled iDL e s S et SR iR amount of
serviceOSURH Nk Gt dsQutSatteibrhter e trah $niaBd 8EEBEdd M@ BRE] fr e

transmtted to the accounting server 120. In each of
communécatigrede virsvid\l di02. An amebet-of servirgtcan ghemativgly pe gefined by a time
penoég@%ﬁ@c%tpl%g{sdo% (Sr er{ligrsng}n% nchu i HF clpar eiabﬁ' C%E'It tﬂ]étoctr?g %ﬁ érhcturred by the
comniiiycabienE dBadedRf@ an a&mﬁﬁﬁ:ﬁg/ref:d)@luﬁ &afﬁmlttah&) the acmnating server 120.

data unit counts. Alternatively, a chargeable
In eachprfbmenses riyevse adruaibeeal 4 kol T hed e s e during the
provigﬁ'ﬁ 3t BRIahdun S8 e AR, A6RI1E IR SLabf X TROAE Bone A A6 H@@ted as a

anount of one or nore resources that are consuned
sumnany fiperedoc@ssorinmork dit @inardings. Alltmmna/cl@h auhaﬂgczmle <1c6$1 component

iy GG Sa BT 55180 o Sl R el o borent an
mclu@éjt‘ﬁh Lin@0A dF¥onk BE Inéfereb ArodsRdtiafdlcMBuh B o tHel 4L &8 ¢ivik Q50 and/or the
he use of said resources as well as information on

backltahbhmlht@ctﬂum the warsmisséonsofspidsmingber andbiyipe €€ dijajuptys- The chargeable
f .
cost c&ﬁfpoHé‘ﬁ o %%c? ti rpa?l():lltm Irlrg% 19{HH%I?L8§8+1 Bllgsef ﬁ%{ﬁcgfgoof il?elus%%% said

resoufREROWEN as TdSrnidtioh lp@thd iltdauiten d)théxﬂrsmatdf Qaidtrésauirdee suhg smployed
fromany uncertainty in the successful receptjon
by a sparific eanmutienseviosd Of 46 dyeng a aprgiticEBes vic e Wargeable cost
k YOS £ Rer®Bhty in th ful
come 6 ME IR AR G IS Aty s
reception bhetidfan eniaditehd wctivare kncbmehlfnchllday imobide uffotmﬂlcmrmlmata units that

of dat nits t smtted.as well as tra n
are Qe P Y PoEaet e LSRRI Co EOBRAepb oy PG fhle to rack both the
cost Jf rtl?@%ﬁrﬁ o dgﬁhﬁltyﬂéﬁs%méa‘z@ Wil Ad tRGL 2RY Vifiderthfly ﬁé‘s@éﬁh@a with the
as a function of the anpbunt of Sservice such
dellV«trIye)fafud‘tu@nSmteéd@thunW)e of data units sent, and the
charge factor for that type of data units, as well as
a function of the chargeabl e cost conponent associ ated

WITH bRINiAg @érveI3® @éatsad sl11tay péuimdiiofl f thelumdumt offdeevice such as the
access node 110 includes fixed system cost component

numbgaphench yps of Wataingd sentring thesehirecofaeler B ithat dyrerd defadayfs, as well
asa le?Jtlon%ff tl{ehc%a é%l@ %?ﬁl Em@&?‘ér?tl Xe QR tHShebr o lof szﬁﬁ type of data

resour costs to transmt
unnssald data units, and to provide a fixed cost
correction when delivery of data units is either not
achieved or is uncertain. The access node 110 i ncl udes

al BRI EAERoUS £ hOluHE! BLdA sHRe MK Vot poRSit pariRAEIe Bh® algorithms
that contribute to the dynam c part of the chargeable
used todsteronmptba fined parT biethd ghargtablecenst component as a result of using resources
with known fixed costs to transmit said data units, and to 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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conponents are determ ned as a function of the dynamc
state at the access node 110 associatedwith the access
wo 2ovk/01B3@2 and/ or t he backhaul [ink 161, and theBCT/US2005/025956
associ ated fixed cost conmponents. O her sources of
with tHy neses<lidoki0sandfnr thedeackha] &k il61,endyheodssodiaedréiped egpt components.

bet ween_t he packet. | ayer and.the lLink-|ayer, tinmeslots,
Othergggber PiMoTR BT Loel iy oh U Buar g hivERLgepicret loer
and tHel IHk-A5 tinhéd] i) S ofmeaRE ARY ﬁ?@ﬁc QbstoMipbRdr@Ssf the Blcekslink 150, in

it
outlined in figure 3, is discussed later. Note

the exeimpdary dyssafiaovieadess liak rlqz)@lngm%m digare Jpyhdel) isydisgussed htefe Note these
d | d.b i t [ .
oS SRR TR R s

schedul®e $6 th®sdsoci MY UARITH: scheduledfrgyiedily \akd thesesisgebmponents to
timeslots and ot her resources for data unit :
preferep#bnassign GmeslobmandAthST seseurces F St usi transpissionydten gultiple
t o : o] j f benefi
vans et PSPk 85 LTAROROTh by ORRARA b s of e
for eask trandmeitter bditdseldveedpesth thobdst bestbénefit metnid beibgassigned the timeslot.

assigned the tinmeslot. These dynanic cqst nponent s
These i CqsbRRURMCR R GSLHRN NP WEY I ey rigked 2L hEREcerppide 110 for a
speciftd CorhifiliniRatbdiR Gefice 16D MLV S 3bine Aeasl@¥eR idleival hdr ®t@arded into
some neasurenent interval, nor forwarded into the
the aczoemsingtsiystgmsapd tsubaeguahtly sed uashiist pllm@asgcbogg]ewtual system cost of
bill i.ng based on the actual system cost of service
SeIVISSIOY'SPBn. The billing server 130 uses one or nore
hi st ori cal exanpl es of chargeabl e cost conponent

information to determ ne the future charge factor for
a Thebilliag serserol 3Rtuses onerqiiagre histarcabeamphistof chyrerabingqst

f r ' i
commbli 0Bl HLbrit R ELARED e bR St B o
transtaiiteld iatarunit; Qich skt duthresdils wihbeteh eapgesai the coms bf transmitting that type
conponent information. The access.node 11 accountin
and ngEPGER! OGN KRG S0 P LA Rl GCaTBne
infon%iﬁﬁ‘cﬁﬁ cost conponents and/or algorithm c weights for
t

e access node 110 based on one or nore historical
measures of dynam c cost conponents and sone target

LTS GREE BORaOn SR e AR e SR T BT aR0 pipBhey ppdated

fixed $641RSHpBherNAA @I ddnehrEMSI & BhtS esitthO©iccBRmode & 10 based Dn@he or more
to be managed by ensuring either that over sone

historisth mensmiesml qyBRIMiSEOSEORAONFRE PRY SERMBAT EachagsatiesoLe
comphlrls B s8R Fchiurk BEtlnsAREs &lia LARS THORLAERR!FoRXEH BT the
CcOoS or a 0 t ts

specific anount transmite a uni
schedut® ehdtaés théeysdrh bosniof berbiet pevisiorakbeaninaged byensuringeitker that

particul ar comunj cations device w.l|l Dbe able to send
over g mEieU eeat BRITCH: § RPRIGO TR M BcH s CEict 8l b SuE 4D tour more

or lesg%fgarﬁéﬁee{}fsteh{‘c&hﬁar%Xﬁ&f?m Qﬁlgu&%il%ﬁélnﬁﬁ% _Ell_%_a w6fied8tRd the bill will

ence “control the size of the bill). This is
bettetirakussbicdst)r otrepariionldr agmmeunicativhg devaceowili be able to send more or less

data lfrgq%h%g%égﬁ?fbgw @%Fe\ﬂgsg%lsjtré Gre p2reBse%p 1dn t%g Sys?er}r?% ctortn]t%ol 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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access and backhaul [ink resources, with access and
backhaul cost conponents, with access and backhaul
W@ bawcgemsht e cost conponents and with access anBCT/US2005/025956
backhaul charge factors and charges. The figures 2A B, C
The fiuse 24hBYC dlemshavesew m@wearamdbamghparpamme redated to the
asocl b TR SR R LRIATEL 3 BBl AR TY i s s

2A, afsliBiéFiBeraé\thediBinb 2hfityRsocided Wigh Biel skingf tROtdrhshunication devices 101,
associated with the user of the communication devices
102 fqoahich ez vice daighiniih asdreingquovidedviadhe accgsseogel hgy Per subscriber
P r -
o RS AR AT A BEAEHBEE] A s v e
across ph)lsﬁgl ﬁlainoﬁsem’.thg/ caithuniehticly dewvige b@1,sptdss nads D) accounting server

120 s BALEE et |I0OACRET BRI RBICE Grals 2R3 GVUHGE bl M dpynts 242,243 of
dlffertérgrtxh?éé s of 3ces€ GRS R bRKNIRRSRE B Ehé i MirfbeZ thlthb ﬁ%hﬁﬂi@sém of service

ounts 242,243 of different types of access |ink
data uniity®sérahe agepd lmkehﬁ(by\ccdse ligkibesowich epurith24 Ihiurther include 1 to M

tr ssi on of . servi c dat a its 0 e acc
coun PR 8RB ke Rt Bt M B 4 PSS on the access
link 1506 4HE trandn@sdvbit SRt ac2dfla ddils. Ah dcEap Sk 350 @iglenael@de other scarce
(or power) consuned by the transmtters on the access
and vahunlpde 1@0uices Whige qonsiBpriongicads tobederkqdior aggoanting ¢ killing purposes.
The flngi aﬁ%ﬁ arrlncg stélié Qo glht'ile cgr‘l:slu %ﬁog %FE{CSES%%L&ECS%RQ storedin 1 to P
resolrces ose consunpti on
A_linklcastk@ehpoaent824¢@R4T. iANGink rdsolilck oisyificpondsformbtorf 248xdassifies the
and dynam ¢ system costs of the c nsE nption of these

TeSOUFCES @@p@é{gd freach data gif ansnyigsign 50 | e eggpplazgﬁwﬁ%rﬁ{: gounts can
J |

e T

compuanérits 25Ig2nthgistrask ashatghatile tone aappmtg:prwlat the cosunptien of various

accesg gﬁ]g%e%gﬁr?gs %@&22%&%3924{56 gcfré egt%%rﬁi}l%éog}g?fégg% umk%)er ofc serv1ce data

units. CIHERARRBASe 85t cémporidhdinal baak a@erﬁ%‘@dcﬂ@é’&hlﬁ)r@ﬁﬁﬁer resource unit or a
associ ated with the consunption of various access |ink

total ¢ast fouseme ngmper 4gs0uREANILY. @ﬁcbmaeaiée EPHRSMIPYRING i Bfunction of the
amougg?rgegﬁlg Eéosgr Blé?o éb gl\?/de &gtcgst%Bhnﬁ)ﬁt&%n-g%gsr?gﬁ?erdgglﬂp he uS@5f each piece

of reso@®e Lﬁgcgﬁegiafbldtovef soind inter 0084ta hinits. S‘(hﬁmappnigdfet\méen each chargeable
resource units, The chargeabl e cost conyonent IS
d

cost qUROPFHNthe ASTORBICATEIMNECES AN ERSh CIBRUGASES BREIITY a6eeshlink resource
charg%%[g% g&g oﬁ@%‘ﬁ?%cc@s%?ﬂﬁ'r@stoﬁ e Wbl rﬁ%ﬁe 156 dUosCRfkh onent mapping

resource, aggregated over s nunber of
1nfonumﬁldrs253Thtecmﬂipk nggobet vhapesc2dhindhde §eablaecesplink charge factors 261,

ent ssocj at esour ces.and co )
262§ ot N R RE ot LSS bk Beists 263264 are a function of
the asP@A28 3k eSs EASENaE éé' TROBEN6 11262268 8RS gbdvMcdsE8@Hp&iRnts 251,252, One
count mappi ng an ost conponent mappi ng i nformation

exampB3yould be iascal¢ulite rf@snharg@@s dl%ﬂogb@a%muﬂtﬂdled@é the ghgragable cost
k ch 6
comePE e 305 95 O BB 0l R BS5GRG ven e

charg@ Tb@ccﬁnésl-tﬁé? £6s9 Rackdr rhll@pleaisochal €@ chagesisle bd)snl kombpatene and the
factors_261, 262 and chargeabl e cost conponents

resoupascopnty Inforpatiop 268 ISOTEIF B1apRINg BeeeR 6P félafa?é@r%éﬂga@d the
assocfited &%rg%%&tofs@@i,%@%ﬁa}ée%l'e @HstRYnipBRerft188 UEAPIR £ Qkce counts

242,243,244,245.
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conmponent. If the chargeabl e cost conponent is an

chargeabl e cost per unit resource then the charge
whewenems4t he cost factor multiplied by both theCcT/US2005/025956

chargeabl e cost conponent and the resource count.

| PepS kR ber FA56urst dcesunting/Bithing i[nifgnb&ttmﬁk@ﬁ) faethér intiadagyebackhaul

261, 262 and.t he associ gted charge factors26
link resqiog eABTBatQRLaldS B HATALLO g@% Bk epucelbubTeisg fpfgrmation
This 1%61%dgs4§ac%%l ﬁﬂé red GﬁrC§H&§tﬁ§ 2mhleﬁW& $hcludes 1 to N backhaul link

Accounting/Billing I'nformati on 240 further includes
umeskmmhmmmu 21 1 te o trassenissibenengy m ppivat) counte gid \2&4 drip Q

| / /
sk e S H Bl RBRl R 285 LG b gprsion
277. ’fﬂérﬁam%l’iau'l RHEbMEHRDN hlsoQndudR Bdidialil linkdhatdeaBRIcobt oaipohéent

1 to N transmission energy (or power) counts

mfonzmsmzzﬁ@ which Birtyepimekdaul ta T shargepble ¢ashpprenests 2,282 gnd
kG PSR el SPE BB S LIRS BRappng nd

cost clfohﬁobrﬁ@hl &i@pfﬂggﬁfoﬁﬁsﬁorﬁm;) ®hebicki afibmfiatriadon 28ditiodulkyHincludes
urther includes 1 to T eapl e cost conponents .

backighlinlgmsesiee HHERHANANSK L BGh Catih gDl 4o duekhaul link

chargg %B?&Q 991 262 1Q6@[kt%!dbadl 'hmé ch ng&%%elﬂ%atbamm Tk IQMJI'CC charge

cost conponent mappl ng i nforn&tion 283. The back haul
to badkhfudrlimktresouraecdiatge daddd, ghargaabledost dyamricnant andiredource count mapping
forSSoUfce charge information 290 which further includes
inforgatigh #packhaul 1ink charge factors 291,292, 1 to T
backhaul |ink charges 293,294 and backhaul 1ink
resource charge to backhaul |ink resource char
f Rer subsciehpasguiss|accanpting ewhidingrint oawatle@%%wéeg%amed in logical

mem(ggcggﬂ\tgkluﬁg Y aal){g)%t H? acg(?sg ph sgcgarlmﬁ‘ké?go(f{/ Eﬁgk urnt? th]’lS device 101,

accesS hedeeri 0, ﬂcdoﬁ@ﬂl@derm ITQO )deBlllmg\Meh&h IB@lyTHaeAmpimttof service 225
acr oss phyS|caI menpry in the comruni catjons device
definagihe M TR 2FUBUTE BTerslcubish .cwgb%gxew.redl%oat Jg4at one of a count of

data ’-H]tls hh8n$ 8 5dGlce liﬁgltlor-{ lﬁﬁqe’lﬁq URY a‘T1nn§ i éﬁ'afg%a@lg 2ol tHan ﬁﬁy be

maxi num account i ng I nt er val whi ch can be neasured
incureed 228. Waers theameounf ofasec\dcm2dfas dhipaed,l thensin22&ouatidlg secord is sent to

service dur imt to.char
the aEguR T e SBish s b Ds Ampiih o s BT Fich may be
less tRARY tHE Gfx e RADUR! BRI PrentdiaBd dABoee@oMbY tHe doBfiirikatidns device)
sent to the accounting server 120 which 1 ncludes both

and theasseoiasedhat ledst grg mac&eabh@mtrc@mpemtéhat Ay besa in@xeedidyang that

o5 E LSRR o LT, B SROBBGEE O vion o

the a3BEnt G @érg'@@hheluﬂésslt todoS@eve Matd Uait chasfibe@n 1202 tat &iéntify service
during that amount of service limt. Service data Unpit
data ndlisae Saehone Qnear mere spacHicewErtedasout AgL ,§?ra<ﬁe§?aéﬁﬁso$emce Data

Unit {ﬁ.\l‘ﬁ e@@%l@éms? €61 agﬁ of ﬂhg(f, # (ﬂastses %ndsﬁ'f: YdcFEmdMEPwhen a data

assifiers 2 entify service data
unit islmatched & ¢uah specilge mn‘ece:)classogaexmiagiafrc@ré of thegqmndenghtransmitted
data Snliltts in thalt_ clgsesrf\él Chls sCulbgcsn er. AltSe%a\{llveiey, t%% 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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Unit counters 213, 214 exist for each of the L service
classes and are increnented when a data unit is
wordocheas4t 0 each specific service class, genertT/NG2085/025956
record of the nunber of transmtted data units in that
compohasscanailsot bei Bseidiet with e mapping ot bsmleyr) sdriiee datawinge (i.e., IP

packeiShen Hkers eSS R S T VTR LGS totgmsuiatign and
reassélﬁbl} ovErhEAdR8K¥in ?Qrola@hﬁk iyt S&W vifible COMPEREIH gaird Variable

6°that i1ndicate the fixed and dynam c system costs
tlmeslm sodinggeid, forwardievor comgrsion 9ad emoidoding evetheiads tinpskos assignment

costsvﬁgﬁd%tr@(g ?Sg%ﬁé%%g zr’lrgu %g?.ug)értla q{elﬂgﬁtR %ges%gAﬁ%rfS%B&

det er m ned fron1access i nk and backhaul Iink cost
conponents 246, 247, 275, 276 based on the nmap
i LYY fraeiesablo Cast %@?Qﬂ@mﬁ@a@ arcdudeghargeabje sestéegg@en%m%a toR

221,2?%% éhh%& [ﬁgd @55‘{\'@81“ ?f% e 58, fi@tt@ Wé' dnSchar Cgeable system

ets access k timesl O resour
cost fbr sa@ne ndrhlm:k of dye Iunft$ afhdiﬁ)aredUQ'peSJ(lse g’rmﬂnmg diffieremnskrvice classes).

The o ROTon LUl BB, O Ll LBt S50 e con

comp8Aid? to SPURYuft ﬁﬁ%ﬁﬁg o &%Fédrﬁ’[%brﬁﬂﬂnﬁlﬁﬁ R4 inf&eHatBn. The determination
over heads, tinesl ot assignne costs

step is.cltcrmat ils of additiemlly coutselled byfinfaomatien 2% Whigh gontains SDU

chargh 3¢ P ¢ BEOtonb AT ik ST e BEIER S plponBBRAgRL

mfonmhmuan ¢hatl SDRJ tHanRedblecosts tAEbE s émt neapdireetly $rodd the 2t€ess link and
gi ve an chargeabl e system cost for some nunber of

backh:@at Janlucﬁharg,eablre captiqoaenents yisagiated with thergasewopgemployed to transmit
ent service classes). The determ nation step is
the d%lfl)m"r%{)l | ed by information 223 whi ch contai ns SDU
char geabl e cost corrponent to SDU count nappi ng and

t t Th i
S BB SHALOT ap SR At B SaLiehy ee SRt 7o PP b gypnd 1 to R
SDU 'cﬂzg EdR3l O8Y. agﬂrﬂmm%ﬁﬁﬁﬁﬁh§@§lﬁaﬁfﬁqak§[ﬁ} €8&#t mapping, SDU

onent to access |ink and backhaul 17 nk cost
chargc daqb@rraanplmga:pm $19Uichangeahde test C@upcbnmhmaplswmfhan@@amsed to

eGSR LoA IR S CSh L B ERER ety o

additRASIPE i saﬁUWh cd I3, N8S and/6Ehe CARLO YR Ebré 931 2309yt bet deerated
data units. char e information 230|ncludes 1toR

direcpljontaseese lm&@n@ bgckiagql linkphargagharge facterapigrpperyelsments using
mfong% C%ﬁ]ﬁ%'hlﬁg pgﬁtgﬂg t%&]l';é Kha gQ/E?Aag? gatrr:tb?ntios%éﬁgﬂa r%zﬁlg[l)%ckhaul link

chargehad gkabt eacawstappmgninfoemttionappi ng i nf ormati on used to
generate the SDU charges 233, 234 from other SDU
information elenents. Alternatively, or additionally,

;ﬁgégggqnﬁ‘{t&b?é Hoasthe SPT &R é&ﬁwr{%ﬁtscﬁ‘eﬁﬁ afit E&aHQchargeable cost

; e generated direc fromaccess |ink
companehtha:hkdgalﬁictdws akd divageyehn baggmrita@ from the g@uiraentgasource counts

mainGHEAGR) BTG AT T o<Rbe 0k § EnhrARRTb oA A" s spU
Count 1 213 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
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charge and charge factor mapping information. Figure
2B illustrates how the SDU cost conponents, data unit
W@ onaso34zhar geabl e cost conponents, charge fae¢DUs20af025956
charges can be generated fromthe equival ent resource
mappingtinfesmatom? H. Adeirfadvely \$D Hoosts soinporentsanbeprastoessisand generated

. link (e.g., backh : row 278 sho Count 1 213 .. .
in the e et I2TER%T SHM SS4BRIS TSR RRMERU EDQRatphadpat combination
of sertyRk m@/epﬁﬂp%e@&lrb@fagémwrﬁﬁti&ﬂl%ay bé Eﬂ‘p’l%@@ilﬁdﬂ@\g‘én@@';bn step.

cost ‘conponent 1 215 being generated from Backhau

I'ink cost conponent 1 275 using mapping information

218. Ar sho ' e

i A RV S MR S eI herea o

a comba@ioARE aeRslink chAfdeable 26¢ cohpurenBD25¢ aal backipoliatk chargeable cost
216 bei ng generated fromaccess |ink cost conponent

compppent 8k GRS PNIRGINEPIHRALILH 42 DETOWR 6rRd 2PY hg thehBDU
charg;éﬁjgé g%s? g{ﬂgg&feg{ R 2@92‘? gﬁﬁneparttﬁf dﬁ$r9 L&A NhiSR Be Eézte?éjln‘al@chargcable

yer, g side SDU counts generate
cost cogipogerB2 51 nihd aoess bk clergeableaokt aoatpooentd 2 Peusingmapping

) | ayer_and. resqurce yer information may be,enpl oye .
oy 2y SHER BT U 0L PR AP DRI BO 64" LF G FHaY from a singl
resourtiedh el BhAS I EcEOSImEARRO BEMrivbd 20k SDUNRREEGH Rhehts @8will be

a conbi nati on of access |link chargeabl e cost conponent
describe@ i figurd 26ackhaul |ink chargeabl e cost conponent 1

281 using mapping information 224. Arrows 256 and 257

show t hat SDU char geabl e cost conponent R 222 is

gexyesvad 286 dndmvcanhew it ST chargd faae @231 lis generduat yermlakeess link
cost coirﬁponent 1 251 and access |ink chargeabl e_ cost

charge ssselettl @dmokhpul Hek ehases fagfor AR28H Haing §iPpig information 236.
Arrow} 36F 5}1%1‘23"7%% RSO Fﬁ& li?géﬁ% eFRIMALERS fink l@ﬁ‘ar % §t264 and

generated froma single Tesource | ayer chargeabl e
backtmahigknenirge D294 esing edpping infSdhhtmast36cSRPamergedacterswent icharges

A R W R e
charg%:i. 'Mt&ﬁ‘ﬁfvgg/léﬁg Hargk fgﬁgrr?%ﬁﬁi b? prkdiarel at ihelseSh@N8%er and SDU

actor 1 2 usi ng mappi ng i nformation 236. Arrows 267
chargam gere@itedsfrony thisghargpbaceirand DR ¢hargpahlercasicepniponamts as will be
d rg@ﬁ?ss.lin charge S 264 and backhaul 1ink charge T
esc U<i81° Appi ng i nfor mati on 236. SDU charge factors
and charges can .al so be generated as a function of
mul ti pl e access |ink or backhaul |ink charge factors
arfigwn 2 Hystragsthomeauniserast caspponentsagd chazge fckors ars ysed to
e V > .
eenedlle B R0 £ b R LB o B A (I RATE anpoges tnk at he
resoutcedndcervixerieyers Aasows 2001 ed @682 imdivatt thatrthé SBUF ehaPgeable cost

Figure 2C illustrates h ounts, cost s _and
componditde221 4 peieiies BoRIRuoPY GErriRoEotH:S Do) U gef! Component O
216 &ﬁgﬁﬂﬂﬁfﬁgsinﬁﬂﬁ!laﬁ&@ﬁﬂﬁ Arfds 20Bank RBMY indidate tBAGhOB DV chargeable

acCess |link at the
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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resource and service layers. Arrows 2001 and 2002
i ndicate that the SDU chargeabl e cost conponent 1 221
wo 200gepsaat ed fromthe SDU cost conponent 1 21BCEDS2088025956
cost conmponent O 216 using mapping information 223.
link cAstrcowpored3 245 disd@0dappid) iaformati bra283. erc®DROZhiadigetb ket backhaul

N R TR R e ——
usin g'tn:iqqé)‘ﬁg{éétho?ﬁag&?’%ﬂtr i9'¥Wered e Qhawe tHd Il varishs eAbB dinftdis chargeable

cess link char%eable cost conponent 1 251 is
cost cgmpenfattsa@fefgemraleﬁ es e funesia ofprrranerE gosteomponants gahoptionally of

o 855 Sl 9() onponent P 247 using mappi ng
neoFH’PBer ?P’B‘ PAKN %’r?‘BV\%uﬁ 12 and 2013 i ndicate that

t he access |ink chargeabl e cost component S 252 is
generated fromthe access |ink slot count 1 242

and

adeas 2Q0iend 2008 inshigasmiatSAU shergedi2{g ihegsraiey from SDU charge
facton [ Y RO chitdeadlé EWeGHEhnlR 223 St RBpirIAGIKRRHon 235.
Arrommdjaﬂﬂ)OG and 2009 indicngsahar8DU cRatge BA3Ags gamnatergfrom SDU

i nformati on 283, r 2021 i.ndi
chargeatlg cosh sompentsnk L 24 8A£¢S%%wf6 ﬁﬁ%ﬁ%fﬁc Of%z%gzs?@t@éﬁéf’aw FY5iRg
mapph%fclﬁﬁfi‘ﬁ‘lhtlé)ﬂ @_455 %QFJWSCMTQ%% nH16IndicBtelBA NI c¥B MRk RBarge 1 263 is

ormation 283. It is therefore shown that in various

genereted foimearess luﬂrmhg@blble ccxﬁsompom@ﬁ@ﬁﬂgn@ﬂ@cegfeh@k ehagge factor 1 261

usmggﬁmpg{g;fq t on orb%@o grr ga&# {ﬂ%@%ﬂﬁr}gécr dlbnk (iharge S 264 is

gener@fel fon ae‘é&sqm Hafkease doéi Q@&pbmlt ¢cabe ahdd aéceﬁliﬂcmrg};efactor S 262
1 223 is generated from SDU char e factor 1 23

usmgs{g]‘:ppmgapggmgp@ 2OS A r&yyﬁ)?&%gnft,‘ angl; 2,93 Mﬁtﬁglat backhaul link
P AEE R M) 105 G308 PO AR BT

chargestié cos0 opaperent T QBZJ.bacHDldl thiaslgecdumc Nd27 ZRnﬂfbacldmdl I8kt tharge

count 1 213 using nappi 235. Arrows 20
facto o bestes THBR & TEOTRAION 203 eh s PRI et Dediipus Sbodiments
tiohq &8 trbinMhe HP AoICARI &8RO Bs al a ch
thmcgégggﬁgﬁg%cesgk?&ﬁg cﬁar eefactor 1 %%1 usﬁﬁgﬁﬁggplng chaTee
factot, afidboptainiabn g@&ﬁated\adtbma.ﬂ@ Tbnapek @OnGreiSA oatesoyrkh@counts.
access link charge S 264 is generated from access |ink
chargeabl e cost conponent 1 251 and access |ink charge

f 3e4HRN1dInEPBe ﬂﬁih@ﬂap}ﬁ&ﬁﬂt @it teRbRESTBIsMpAED (fi NiésBBottom left) can
2022, 2023, 2024 and 2025 indicate that backhaul Iink

be trackest aye conpgdigtoghaneiratea unit eharaesd KBRS 2|tpmRght) using any

I
com 8P BESsERal SRTREBRRLeh ARty R i 28t A o
mappaiptbrocsskdiaieberibet kn tipae Q€. TaedeaerviceaRia wii chgrgeappd thgn sensitive to
information 295. It is therefore shown that %g vari ous .

the fixesdi AYBATL QONBECTRIRIFEIE 2PS0F Blerta LT PISUMBURNL PLEEERITFes GRociated
with @@ SafimiTAbR of 13d 9&@1]*8%; BatG Wfts GRBIRERL 1ﬁ§ gr&e%@ﬂrﬁﬁudmg the

actor, and optionally generated add| from one
generanonmfrtbe Shtygenbla mstmmmmncmuanmssimple ssemaubti tlnm@mwb@data unit is equal
to the&aflfsgqehrr? 2 aroglg e gchcggs link, > nd (he backhao! Tk tkI 1(s)r1]10‘ ngll'cllreree%i. ?n 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.
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be tracked and converted into Service data unit
charges (figures 2 top right) using any conbi nation of
W0 b@ecweostsz cal mappi ng processes described in fPOQDUS2088025956
and the horizontal mapping processes described in
f ilganex@aplaifheskodment méordwmtian Ah0,1226h241g880,8476 ant@RO0 is stored in

sensi ti to.the fixed dynam.c_ cost,.c opent s
the a0k I W B i 2Rt 0T PRl a BB MG sdryer 130
InforMdatibh 211E 21 2 3R SfAhSkited deth usAd shdiRfoHinagorat B 22DichThakgeable costs is
to the mappi ng processes including the generation of
then genbiremdhe)acosssenads 10 visniho AweuRting serdr &88 & diediltipg seyver 130 so that
. | (@) . .
cost 84T EAAFe £ O Sldnd e £8P Kehpnt TR e n he art tha
otherrietommusiche bé the ihformbtier mapbeundenpkércaied tismaibuseleirents,
mappi ng functions include sophisticated algorith
resulipoh RGO BB UPT SSmEMi bF @B JaPBliies Breed dsse ﬁggﬂﬁnﬁgo enable
the bﬁ‘]fﬂqa% Rt 836 8§ ULHE cbAYEHsitPR deb lbseritie? BilsS Wh6thePSedlar
th I's sensitive to costs incurred, can be generate
decorhpamntiaicis sbiown mofiguré 6randidessnibechlateri ncl udes char geabl e
cost information.ln an exenplary enbodi nment,
i nformati on 210, 220, 241, 250, 270 and 280 is stored
| MR8 3a66RS iR tylpkd ofbksbirtes! Ant QF fi@thtQPped@S? fixedafd dynamic cost
290 is stored in the billing server 130. ?nfornation
comppnants for an gxemplapsarcessand@abackbatldioikand i nf or mati on
221, 222 on chargeable costs is then sent fromthe
access node 110 via the accounting server 120 to the
biTHel do¢ess dink e¢soldO iforrhdtivh 300 siiclsdes acddsy Bnle ienficugioa 302 and
be inplenented. It will be apparentg}o t hose skil| ed
transmissiof slogy $04- Faeh Yohhas aduByRisHen enggY Pavet S and is either a pre-
allocdt®d Qb5 QA% JRYmRG1Y AELHRKGAR 336! B3 SbBRed AblsBAS are subdivided
el enments, resulting in different 1nformation el enents
into redalgratipensich tas pot- decaienl 30foas @hameernBodagornibl. €ra-aléocation 1
billin erver 130, {0 create, cost sensitive r
306 s A pCation e JTCHER Beflea cae g AQubRSERlTitgand g stotratc and

a bur§typ\Wotd dhdfd 181eh8y 6 AR, wieb&dch st dpaibRilly int B adsceifBvariances
di fferent types of resources and different types of

eitherf Jigeeef tangat pryredleraionohe prorabloprsions!dt direetipne30Sragn e pne of uplink
b 140 k. '
rorfEB9 A s s ghRE AP Bl USRS ] RS G UG rom e

node &déhdaivde). b pré-alsdcation 510t modOF09 daadle onk of uhiasst point to point),
transm ssion energy/ power 303 and is ei r

h
broadspass 431 endrasigs)s reiticagsezpe af all sndodss pho sarqerae%%ra of thgmulticast
grou r%ggl gﬁf’f’ﬁaﬁj (kl‘l)&?fo? %Lﬁh&ﬁﬁ‘t witeh fglrcﬁfiﬁéﬁ)gérg hOg hiltiCast trﬁrésrmission of

ocati1ons such as pre-allocation 1 306 and ot
the sgmeedaad bidceadingmsiltgild poiRt ©-peidt d@aimissiod sIdGGathec thao @ singte multicast
al l ocation, type 307 which s | eqst one . hunber
rans s 3100 S CRRfoR SaEs SHEFAG Bl Q1ocaER slog oLl RS whether the
slot WaRTHHELY Pdars) Rhe powrrbf&ﬁ@amrﬁa(ggseummﬁsmai da¥ryl Sagdelsbirtidsh of data

~ associ ated variances either side of target o
unit(Pr@-RONSIED bnthepasocmias subsasibar fop Hsshpanaiharsubicohinges part of a
can be one of, uplin m.end_node. .t o 0 .
slox BT ROTT o Bl O P FRCuRA TRl PR il o service the
latendyf &n@dfa@ 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 1 331 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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node to end node). The pre-allocation slot node 309
can be one of unicast (point to point), broadcast (all
wepahonodes), nulticast (sonme of all end nodes PDUSZ085/025956
menbers of the multicast group) and MPTcast (short for
burst nutehd ypwitin hssabiaet vasanbes amechniterreeaasret] fug temmb bF frasies, frame payload,

transnj ssion of th nme, dat t, [ [ tipl
ek Atk St kP S s BT THE B pagrpters for
that anyéainbﬁ @k nhﬁq@elsmd&&haﬁbet) h&d tb-bedyRAmaNS HABIOR 1166 A0S 332
for each pre-allocated slot 310°i ndi cates whet her the

mclu@satslwalgeum@%d)emmy of @nhnlp dowinbnk of sideink. AHpegtion 1 332 also

mclu%%féﬁg W%ﬁﬁ \%éssl(% é)lng ?)F ﬁl%& SCL}IH ? b?&{dtcgs?l)r Bﬁ;Tcast Slot

cons@mioh%fat@sw@searchbﬂyﬁgn@anp ﬁlﬂdca&ﬂ sithBOis Dy traied gemg one of USED,
grocess pre-allocation is the se

| e of
UNUSEB PQ%EED@@ B@*&@WF& Netp dhat 3 dyparpicalhyaljospied sfot can be
I

borro B Y REE Bl e Ricaa VRSP BORT R AU LB aRbs: -
allocaios b@canls«pemt siatthas of aturgedebs psuﬂhvcatsd by defipicoh. Her@8 &iccess link
resou?p;]e;g z?t;qqs Y glgafl:s‘ciiné)%%a %{jgr%)tthﬁg%]%qlrp%fglgﬁs (9E§ f%e;nt types that can
be cofbunfaly &%rﬁurﬁ&%oh@ﬁéﬂ@’e%%n%nﬁﬁdr@c%bh@ﬁnﬁ yste 333 that

can be"at |east one of a slot nunber, rate, burst,

| atency with associ at ed varl ances and can be neasured

e ST 8 o BBy MR e e

161) fhﬁﬁs%ﬁ@@h[@h‘@to Riad AbRkelifk R@ioutd&dhfoaﬂnh@@a&(bloﬁ@r (ltehﬁcess link (e.g.,
and variance) has_to be dynam calllig trac
13

150). Z“I"hle é’é%ithaélrfeio%@mfmaa%é“%“@]”6‘?5 brckbauli l@gﬂlﬁﬁ%q%nfomatlon
w1 O S 4 S B s 3
provides ihfoe@mation & tlnad/aﬁsms tgpeshVBifesioh, m&liastand alseatiph iob backhaul slots as

was qsé%cg{glééégr&rgp%gi aga?mmli é%lfm_)ls ?q{q %‘E\'atnwed Sl(?%%n%gglplower !‘SZ& tracks the
amouRibt Q@E? ooV %séd’l@ttraﬁsrﬁﬂ @Qdﬂ &@kllla)ﬁl @15 ‘aﬁ@heﬂiﬁélﬂirlycﬁ‘ibonant
be borr | st a pre-allocated sl ot can
informatiert fed otmutal mod “bmﬂqsshmkhamitlmka mbmh:ethe pﬂt@ aimcxuca@ﬁ tpmsmit
use t of .course be 0. are-

e“ergéfg’P AT 15 °8H5trq—lé‘i%caélga?§%r8g betwegp d nUIREr of USers, %rrvflmfirg glfp%?ﬁ

energly/foes Rvelis Rfqatd@ifeRAt SholniCofMBietfersn€s futiofts cOmmunications devices.
different types that can be consupmed by communi cations

Otherfearikhesd resouismiaRmatian HhiseprerARISIaSer tpsich ks Khukltl Gasmission
es information for the backhaul
resou}&:fsﬂ{a Zq’geﬁ’qi“ﬁ%l‘?‘gu s equivalent to the Access |ink
Resource Informati on 301 for the access link (e.qg.,

150). The backhaul %source i nformation 34% anl u @
bddtHa 12130 ARWS aetnti4licesPBIROPGTEL IR RiGH Wath £hq use Piitfe resources of

the cdrﬂl?nﬂﬁlcgt}’onts hﬁlkll'SU kcag e0mbaieRfs ooh b abddfutt S8RHVE Br normalized, and may
ormation. Tiransm ssion slots 342 provides

be positifve ona¢gatine. drpst mmn@ mmyta}we@ eitier Bxad ardynamite depending on the

nauEl BE 25 RCHE L & SRy T5 BB BB f s i htcos

comp@R&{t IX /dRAMRIc 3¢ okipaaka nﬁd}eoeamei hte@ffu@ﬁeﬁ gybmempnonal fixed
used to transmt each backhaul and is

compoagrts.can b biynpl igenendgit on mcasurements of dynamic real variables, or may be a

function of both fixed cost components and dynamic real world variables.
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information for optical, and w rel ess backhaul Iinks
where the total anmount of transmt energy/power is
weoeosie@isned and shared between a nunber of USPCHUSBI5/025956
where different energy/power |levels create different
afystetrsrebated qmsmoﬂlmoan@tenifo@matmmﬁo ioolndingifxad iandé or dynamic cost
devi ce a rce.infor Lion 344
comppERLSRRPEY B HET T Do SBr Bat it e b R disign
energ&%%? 865 fokr it tramihithRiagbtt OtheEdyiaddik Géhab‘}_&sglwen(au&é &0 time of day,
hows potential cost conponents associated with the
an abml@teameawré of gheg HtAANEONS 193¢ OB GPRPUIFEE BHChGY $hq RUHRDErDf
0 rf
comm%‘?éatlﬁg ?&Qkﬁshggé)tobo% a@gg&lt | Vgam&ﬁ!ri]ri;téﬂé%ls?%te{he &r)nsotunt of interference
in theGRITFNe Mithinthy call sal ﬁwm@tl’idn acighborag aetls dyanalmrmqteristics of the radio
dependi ng on .t he ure of the conmunications k and
link befEe8 SIS 2B Oty Gad S et Gkthe Iocefch o,
dlstarﬁg_%E gp:?n QRfocith oW RRFG i S and PREG W, TRY be a
MEIg unctioh of other optional fixed conponents,
can be sinply dependent on neasurenents of dynam c

L?*edél%rﬁ%%%ﬁgméﬁaﬁgiwg@&hé Elg(?&/ql\ﬁﬁoggos tf rt‘heg (iliﬁ%dent modes of
slots M@h'a@ ingasSINGE €63t 3¢D VIR Slot CHRPITIE Broddohse SIIE&t(IdQﬂ372
i ncl udi ng fixed and or dynam ¢ cost conponent

Multmmnr Sha@@osie% eEized pesis can alyodre seciafgrhuith élfﬁf’é@?té}fﬂﬁ‘é of glot

roy/ f
atoc i MATRTIESHED: A06T2Y ERIAmARRILRA, Hiea HARTL s w0
LATENQY a%ﬁboﬁ?dlsd)lvuh eheadauileslof cankempticat 381t amea ¥ARIANCB Cost 382

associa I eGP B GLP SRS ROEPE Py PEbe Ao NN G BORST and
LATE‘NFW]IO@& dnn}nﬁrtﬁﬂ ERG Ry Béh\le% t6 %lshbgchgég letea'chtE B%h also be

and rom ot nel ghboring cel
assoccdal wieh diffesdrit skot dfrecttimes sta:hlae UHMNM@N@@ 3831€DOWNLINK slot Cost

ssa, PRI AR En P, FRFEPT LR B AR el Sl

borroQ)fmg fohSlots &@@é@ntsﬁlﬁﬁcr?beﬁ afnh @erﬁlﬁﬁ%ldé%s wiffi XBYEDOSdst 377, an UNUSED
components coul d include the known fixed costs of t he

slot cgstf376r eBorrewed§lop Cost 3t sind KPNATEDrlet£est 335 peacty@f tvhich could be,

ot APy o g AR S, B Thcton

mode&ﬁ&ﬁ@USEBﬂJWU'SﬂEmBDReN@WED/DOMTED S]oQthﬁthmdtﬁde gost
such as a RATE of slots 378, a NUVBER of ots(% a
compguRETeaFalss) st dueh arg apyetghiesyiugsiolapalip li demeqdsat fixed cost

compggé‘ﬁé/ Hitdd coSts gisomﬂéaa%f Ao38dd wﬁn%ﬁeryﬁ%m FaSkcurity

assocl at e t he amount of tol erance between
ovcrh&mcj/ 360 utedeo Rippart INUNBER sed@idRBiatumes dudll ENOYe gty prdgdtion,
and t hat ctuaII del i vere

suthegeion g P PEGBIOnGERBAR Lot U pae SRt 291gh B system cost or

at leagt' RO kNSans stier afd bRkt MKeisé@Lif RSN ot38mploys@aRifmsh @flowable
Cost 384, and SIDELINK sl ot cost 385. Fixed cost

transmipowretind heae cading gﬁm)&\@@dhfah@lﬂdwftcﬁﬁft?é?% 6 isgthergfore a function
of th{}%%tﬁﬁggn { V‘@ﬁ[;er Cgﬁscr | het S 20 te%%g Xf ga%ag’lk}agss\ﬁgll X\é tthg cBst 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 ot cost 376, a Borrowed Slot Cost 374 and DONATED
sl ot cost 375, each of which could be, for exanple, a
wondosiopisker applied to the cost conponents assPCT/aSBUS/025956
with the type, direction and node of the
with dUSREAINHSRDIBCRROUEHBGNATELY stilote. th@eopiogredint axddoteogtloying the
ents, can al.so exist. which are a wei d .. .
maxisp RGO S91n T B p A PN ot BT &b sl ailable to
o&mr@ﬂ%@ﬁb&@Sts al so include cost associated with
different levels of slot security overhead 360 used to
support |ink-layer security features such as integrity
protectiqgn, authenticati d/or encr
prcgb%rcft )ﬁegﬁbstlggfné)ﬁ{lffrg? c%qlcg{ncg |t}P1€gSI(aoaCfélsg 888%64’[ Y%hlch could be a
comp®¥ifel BB aiponér? compoded@@s theqningfcobthds 7l wvhlthinsutringarizenthe cost of
ot her receivers, it the slot enploys the maxi pnum

paging|a|selgghiber hatipFhe tlegrosiate. qnshibe ﬁé‘ﬁd@“&léaﬂ RSt AP FaYresen get the
te f
comrlicaibRIERIRO FE I fich3Yan 5 ab RN, fud UE:Qthe costof
the slbmsﬂignménmmms BG5S, mw}ﬂlnbludss thb essigysitenosi gtl:ﬂ'mgi amdrpmme&ing costs.
i nterferen er.t sSIm, SSi on omers
The s|qbardegs CBEIOL AN YL EBEDE 1 S Ea s ELn SRR g paging and
state &QQnﬁﬁtdé@tls atd lﬂg‘lzl@]\xanﬁ’lﬂ%éca%ﬁ@folﬁ BRAGRDIE AttlyNBe BéefdéIGn the number
Interference enplfoyed for the slot when'it is
of comonsigation ddheesspbupled tsthe fipk ot am thei quplityred il wgliodchaasel to each
tracks a% . east one of the cost associated with the
g gain not be used for system
pomerllnterference reasons, and not be used due to
insufficient data units avallable for transm ssio

( S agions Mlgersi/QusrhpRcscasts St Ravebs B9sCribRd. Mydticast and broadcast
I |
trafflcz ﬁl%? gé\(egsgﬁe% ?;1(8 aﬁﬁ'lltlo}fal %to%to 8612)05&? %&e?tg Stﬁ'?{ag?ﬂlhﬁt aa ﬁtﬂ‘?gg Blf crl]ata unit(s)
is traﬁdﬁﬁttédlﬁ)trﬁmbahb&mr& recpiant Ltsyngxf muhneasttlom brcadessk hh)lk-mybnslot. In such
ot her subscrlbers O her fixed cost co nents . c

| d
systemp, g eRMMyBIcaRs link fo &ach gagh regmient,ASRERTalY it & WB@ S System, may
exhlb%téﬂgﬁ%mktltlgﬂgﬁt&%ug PRRANE N icE ATRIRASD BprdiRisP adisnse El@&é in the

summari zes the cost of paging a subscrib
transmissipnipsween and béreephes¢aling gaimand gﬁelesatt%t ipterfiezansé fqrcmher devwes In
.. COS 6 quired t.o get..t onmun, e
sdainPfy e Syt € hpn i b P arci B BOTEU, R NGy bR fFecever
expli@fly a&tHoSBedeB edepfidn Of cach enudtibu/BrdadcgisRiitan@it® de@smAGayload.
whi ch i ncludes the assignnent sig nallngﬂand processi ng

Theraf@rs;t g Forpted etrer comeebaiscasbdld mpresenstithg additiopslcoptefiagddipg an FEC
code {nto M’l % otq{o ‘f:a(?s%tt é BirBmr cﬁr(ﬁpﬁ? 6ﬂh¥\’mu‘ft& gﬂgb%aﬁ@%%:ﬁme?natwely,

ransi ti on COS S are y varil a ecause
multi€sa MUK NATCK sighslirdalesn Gﬁﬂtepmsertth dwrumntttﬂrpr@iﬂing feedback from some

conmuni cati on_devi ces cou %Q % [ ﬂder on tE
portiQq of rEeejVest toracknewlader eHes %Ye Y& dgb HHIRF PR Gha set of
mult1g§\{/gfo%dca gsrlbl@ uﬁlt?ﬂ‘lbﬁ VePASH refYROH B9 InE8E Bﬁr@éﬂth%dlu&@%roadeast

escr ticast and broadcast traffic nmay have
recei eppeGirkitherguidianicod abr cwsirmed hp usieg eished FEC o Nh@Kﬂé@K s1gnalmg,

t ort dat
hen 1 hc<afFOF obREreBlie® Bt a8 s o alebE R Tl kieTBAE har showtd
be as$dcifed @8 hn Sh@rtain dEliSBSTOf data units. There is then the potential, when multiple

Cco

- 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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systens, the communications link to reach each
recipient, especially in a wirel ess system may
wexdch2rs4di f f erent i nstant aneous charact eri st i BGI/ESINS/025956
of sug b B S SR DR TG DR S JERL PR £ roft eep into an
activé QHhR! RN BndePlakO8iBRFicRIdHE ProckdRindold hedide bhtfRy drain, to receive
transmtter cannot typically afford to have each
such pmy unwwasd dase onigdiinallys Bectirouar management ang ageges santEr] gignaling
assocbai 9, u“r(i;caaﬁ gr%gp H{‘éhg ?)%Zl SQ&P glg?e\?\xgert g’:lrgtﬁpr lgﬂqaéetn'fent protocol
(IGMIY} FM@ﬁIclaslrLl@t@I&Ir mﬁbve@nmmﬁl Itnliiecml AIAA ecigahlirpy stongfwith any

addi ng an FEC code into the slot to raise the Bit
assoogtechfinirlayer Yenaling angriaiedauth o5 i the FripPEetween multicast data

units2hd SRSV ay & sm& géﬁn M&ﬁ%rﬁ% aldagp Meshgctrént System
represents the’cost o rovi di ng feedback from sone
Costp69.ti on of receivers to acknow edge or negatively
acknow edge the reception of a set of
mul ti cast/broadcast slots. Alternatively, if reception
byN&iSothér (USRS atchelatedltd kl{é&ﬁl)xlebg'beﬁ@dpﬂﬁﬁplﬁg 6RIPVSickets $nto link-
nei t her guaranteed nor confirmed using either FEC
layergtot\atmich A@{f@tw hqyg amengble the seuNice ,d@@, qwtyls §F data compression over
ece 7 n
O s L e TG S s AT
expefi@Vd thekyrvizkd dataaniind ingermdeitbe sesvichidata uhie hpatee ovéraeads (e.g. IP in

when nmultiple EP nulticast/broadcast grou nq
1P, L3 BRePREGk I 5y Brin Aol [Py HSET B A1 S ot creh B 1P gpeapsutation
extcn%%th%g{lertébsﬁﬁfﬁd' oW/ ﬁﬁler{ag eocﬂ i€ ahih QRRs SRR sty

re not act menber s o EP broadcast/ mul ti cast
procegsiag pﬁrspectwemmmnd:aymg @c UP seqmt}homwdl(l%t&ﬁ Fovexample, an encrypted

Et.hernet. nul ti cast franes f S cre
data BHEEargt RUEAREAC LRt Rt RN, A A T BE mdyecd by &
firewall Sah@ R fcRTheld b%%fbt&a@&&me%w@fﬁSTh@&@@ﬁioaldfyucmﬁmcra Bebo gus
such receiver has been noved fromsleep into an ac

packess atreqltepnativaly tegragkerbby tikacasi vediUnveantad Cost 4P8 as a result of feedback
ocessin rain, to receive such
ﬁon’% ﬂ%ﬂ%Hng“ﬁﬁt5wunf?W%€%%§F¥y, the group managenent
and access control signaling associated with nulticast
group managenent, such as Internet & up Nhna

or Bhese SRriqUSEPY. CoMIPIPEBRNS e GXiTReS 0 T ARG ya service
prov%g [g‘l‘llt t}&h&lat%ttra%ﬁ‘ i$is9 ?Bx‘t:ﬂg fordd @H?Qm’ﬁ‘n%hle%i’t ﬁﬁ%ﬁb@tﬁl@@harge for

ayer signa |ng a 300|ate wth defining t
the smmplpm@llhmt snekas thalttahsppstt of datuanben pf datanoiithever ﬁmmnmumcatlons

ik bRt By i B RS 3RS S Bl TR S8 b cymamic
cost @Jﬁpcfn%h@%ﬁfénﬁl?at%e%@e @@&?ﬂ@'chﬂiﬁ@t@hﬁi}:s@f tHeFhspasded s
Into linklayer slots which is affected by how anenabl e

commbmicaeny liok addtemunicatiensidgviges a conpr essi on over the
conmuni cations link-layer , so creating an |P header
conpression Gai n/ Cost 351, how expensive the serviced

datige waidf als{éedlinc type BB re@burté) @r seimBinatonlof @saurcds, fedladeng a
overheads (e.g. IPin IP, L2TP, IPSEC . IPin IPin IP,
schediping qe@lmomrvglln@salaen thedetgrminggiop of A{qtRllyAAMI st componet, called

the cﬁ&%@zﬁﬁé’%&‘ b(ﬂ‘ﬂpénent, 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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ext ensi on header Cost 352 and how anenabl e the service
data units are froma security processing perspective,
WG o0060BBEEt Ng an | P securi ty over head Cost 353.PEDUS2005/025956

This {ezl)gafarg%bf af (ﬁ'xgzﬁc{ trfelg)ég% majpta lf'qg%%gv%g:g ﬁ%mggr Q ﬁnﬁ?c{suimg Qecisions
usmgadlﬁkya@%%gbﬁorﬁﬁfnbﬁmhﬂ héitd pAeiee a Chatlgeabiecedn cathpamit fit some

the system The reception of such attack or bogus
amoyyh ek sareice deliverade purktasvamy ngebey oftrasgmiiedidata lrré'é eFxagpples of
chargg L bolShents e e if EfMigball cof BB LRhrlalin 390 and
inclufitsxelultaatt chargeaie nds camporena APl egerefatiap yaghasfahetoests associated
. that a rvi ce prov ht wish to track _if it is
with HESFY SEPUMGRS BB HOR AL S8 SO PIRDRE iypiedr cotnt of
multﬁ?ﬁrdgl% unf§. §1H]§Iaﬁ?rlyﬁ1€§st Eheb a8 CoMTbrAsoneRE3 92 ARRRAIES the costs

a nunber of data units oOver the connunications
assodiated withicheededivery Qﬂiénca&hdatg unithios e selssribert idelinle hargeable Cost
d as

Comg&gfég%ﬁ?gsgr%?&ﬁﬁ%%qs {ogéa gﬁﬂbe c%%g?gﬁyd rsll%gl.ircl:k cciz?tgtumts and

speciibANPEde8 hbsintide 0bstd ABoAHEE wltatfsﬁlva@aa i hathé@BSnddenO or the
and conmmuni cati ons devices. The use of a specific ty

backipgul figk dotraeell shatssale Aast comperrent d%begareaatesithy Fepk %gocgated with

I I I
com@{iﬂgﬁtéo g?t\&%gl(rf] %‘?ﬁk fg&iéag'g the s%ﬁ}énctgrﬁ%nmurﬁ%? oggfnt?%ghﬂzﬁ%@ﬂbt employ
sideltRatgeal| leenco ddbesoﬂcrtpdmmt assmhatedil vm& faseoding tvéxdtheir tabcess node 110

t hat resource u . This cha cost Cc
(i.e.. gl Wplik Blug AR usﬁﬁai\%fi@q%tn@amaﬁgfg PleRORS) Wﬁnﬂﬂmg&ame Cost
compﬁ)?@xtxt 49 gﬁ{rggteé Ehe%@?c‘é 8s cﬁf%'atv@tmthle kiThdmi¥abi 61 u lIHI(CsIeI\Q& data units
of one o I xed and dynam c cost conponents
which esrobe aﬁs:abfora’esmss anedthpr broecﬁ@eé)syms ©rg. APSIn) w:hlch have a very
S associated w t nicatio

expel s Gy U AP BebEr OB GRPPN] BECRA bt S alink and when

the S@VRE iPpitHAScheiged 6R St dsRBf gﬂﬁiaﬁl}odlﬁerﬁlﬂ(Qﬂcl&Q @elivery (i.e., no
aggregation function, and hence Eroduce a chargeabl e

servespaittheendndertOl f K12) s gencaiedienticoharepahile Sost &ianyranegpt, 395
t .
aggreél(égelg tI% 0%%21‘3 C(%%%\gbﬁthecdggp é)trf_r%rg grebgt?%r? gé'rg/IcteS&\?gHed Ir)1y a service data

unit amrf@eam &V 10 Thacgraple Gt Comt)MemmB%ﬁggfs@mnde ccm hasdeiated with
a Multicast char gleabl e cost corrponent 391 ag ati Eg
the dgliveny gf VeHecallssingludwg iy dpawlesessionygignalme,ang fnedia packets and

mcluH}hl tdpclﬂfkt d@\@ﬁl‘ftﬂ% ﬁn@zﬁf ardl RHRR &Y B8 o E@ﬁen%so RErtA PridieMetwork
or ¢ount tircast data unit Simlarly,
(VPN)rﬂ:IwagetabIéI@asg €abipendciy $P6 Qegrpgatesthe @8 wgopiggd et thhransmission of
osts oci gted with.the. deliver
packgiaii & VST Oind el s H g B Pk e e APty i accesslink.
Conponent 393 aggregates the costs associated with the
delivery of sidelink data units and specifically does
noThq dhatgedele cosstcomponetiand B¢ apsackatgdoameund phgprvice deliered, such as
the nB § O tgal?lg bt%eéger&%c% Jéﬁae q}at% k%g%enl IBenJén tloru;n% ﬁtc%ﬁh n%gsserver 120 so
that t8& §mum:6§jaﬂw¢rfb1l¢1©gmexcm A &eh&temmﬁheedidleﬂm dIGﬂg@ible cost

depelgcgle?lt gubrsrgnlg:e(r)m rc])lr ?)I?E)tvlld%nasdjllsltnr‘lleknt tcE R? gha(rjgeispep Sata 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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sidelink slots and hence does include cost associ ated
with forwarding via their access node 110 (i.e., a

waleomah2ask2 pl us an uplink) but does not incl uderdEUkivaz1025956
costs. Uplink Chargeabl e Cost conponent 397 aggregates
the costs associated with the transm ssion of uplink

Charger ¢hage Gttt \UdhatdeaMBic6§ coMPoR&Cr i tical for wireless
and ot her broadband systens (e.g. ADSL) which have a

very expensive (i.e., lower capacity, |ower
pe ' red to th ownl i nk and when ,
R e e BT 26 Rt o6 PR &P pEeost Do tata uni

transyuttantenridelivetedvatd idacpadlirtionl of ink@idhbet ofedata MAtsS®MBErcated to the
101, 102). eneric Service

at. the eng2 nog;_e A g
accouling SeYRT 2 loydichdghesmit caddbaggr egat es the costs
associated with the delivery of an arbitrary service
defined by a service data unit classifier 212. Vol P
Chargetra elpsad fastoCashageaio nest toBPdneng g ne gddteenitshe cost
associated with the delivery of VolP calls, including
for exanpl e session signaling and nedi a packets and
i 17 thidi examiphe, bbnll be ARBRY 1 ' '
conponent g;lp Vi rtual P‘réfgvtg? Eh# taﬁoﬁosﬁé\%n@ﬁ%ﬂgfﬁgéﬁagg&ble costs
belo“wgioab@éi% daemlizgd Gregj ghageatds cashesodostxempéss oci at ed
wWith the transm ssion of packets in a VPN tunnel,
potentially including encryption, over a backhaul and
Chargen eleegstacior Rio. ditatLiasge@bl chatRablecBsRAARBheANd t he
associ ated anmount of service delivered, such as’ the
nunber of transmtted service data units, can then be

s&hth tHar When %%Bé{q{ﬁ"ﬁ%fiz‘gg the rtaré%t(%fgtg t}iegﬁt}l% t%}%?ge is simply the charge

accounti ng and/ or serv

factorgena ofiilate usits berthechainger dpesdabes andsicrelgpemdtethargeable cost deviates
i ber rovide adjustnent to its charges

b bill,
away PRI GE KRG ePtt bianplie atore epa bl e atssgopaigenanen th

deviatibrSavedy feéh e GFSRE SithroaBRIQ GEM! i
charag‘is af?uﬁ%tioﬁgof the ch P@gggﬁgbggg?aggéﬁgﬁgﬁ?“tQTCSOf

functigmgf theehargedde ease eoroprnegeddviatioo frons theharghathat deablarostitomponent,
f.esource enployed is included in the chargeable

for ex%g ;
coO =

t’ conponent, and for exanple could be; Charge =
charge factor x chargeabl e cost conponent.
Ch Alternatively, the chargeabl e cost conEonent coul d be
argg 7 chgtgeedar £ tof daia uais & Funetion(¢hargeabletcest component)
delivered and hence a function of the nunber of data
units comuni cated to the accounting server 120, which
f Brareplaspf ehacgeuind charge Elveorg areshowalig®dnaaiPEhatge anddcharge factor

) h bl .. d its. hi
T S M A A
whichidefifdeth€ RiRbA SRR £dGARESR! QW ﬁﬂ%gﬁn%?tgr?g %ﬁl%égﬁiﬂezaqgorithm relies

target chargeable cost, so for e
on the agYDbgEOf daga wiritstranemittstl od stcai vad, dss: chafge keneratiar g@abkien these are

o by SOTRASD Aok A 1 BEaS BB HE BB S o
dynamically allocated resource information 307, 333. Multicast Charge 313 is generated from at
least the Multicast Charge factor 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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factor x no. of data units but the charge decreases
and i ncreases as the chargeabl e cost devi ates away
wé ecanaiordsa2 t ar get cost. I n another, nore gener aPCT/US2005/025956
. exanpl e, the charge dependency on the deviation away
Comganerin 30eVoHr detgectrig gaisracdiom a baaptghe Nolk alarpefacton 823 and the

T IEAEE TSI S ORI

the S&QﬁE Cﬁlgx?écfﬁkﬁ&t 324f ﬁrcoﬁl’éﬁ'ﬁﬁh& be%ﬁérﬁ@d‘fro@ﬁ"&ﬂﬁﬁ? afoBR&rAI Sefvice
ata units x Function(chargeabl e cost

Chafgﬂah}p&mh@mm%% oofromwg@h@ﬂ@ommag@n phether Ghaggeable cost

come30SHeR L BT REHSDR50 DAoLy 15 CRLGEER o

Compngftr 3o ivdl ge ¥R Chageab26Cadticompdrdnt B85, t he al gorit hrrB
and inputs to be used for generating charges. If the

aI gorlthm relies on the nunber of data units

?htskg\gs 9 feeﬁ?zﬁ:@ g&gm B afutirTeed 9@& %Bﬁﬁ Qé?lté zmall'ﬂence both
the h

ese are stored In counterS such
dynardib4endisharigeatde esss omnpdredtsvas Iaifumdu@nmf (preafiduns «:lanamlcmost component
Il ocated resource infor

dy 1 ti 30 333.
valuck HRd R i QYT £ GRNEY Bf BOET FDTFERDY GaibporTgiont values
Subs&%le]; 569RE pFARE BffofrRG{oRT41044k 160 thrbe (Mdh%q dfasivice mfo_rmat10n 411 for
Char geabl e Cost Conponent 391. Uni cast arge 314

'S
the subecrireat sdviés Orheatrovidedsever h@ommlomlg@(}:%@ Subsggpiper Dynamic

Quahgf gfeffeir\hl&e gﬁ?lza&mdlgb eﬂ%g%e%er aﬁ&a&&?@%r\ggé ?gig/%{ed tR the subscriber
over tht @8mhikicehaisaekl adtspécifidalyand uddselickedt Sutvich &’a@&ﬂ@irﬁormatlon
Cost Conponent 393. Uplink Charge 318 is &enera

422. Resonicatmanagement 40 Uk?lqu‘?k a sehedyling proeess 432 Enaj algerppfs to meet the
ot BB SIRIAFFOLS, E0% ST RS SIEOS S,

comnaunicatiors Mok BO: The getrbbléngmetess pryyades stheddléng deogﬂmsrtalthe Resource
Servi ce Ch }:1’»17 i s.generated. from at | east

asmgxgg?rg,pgge% that sighalingoan e peciogn Wﬁrttl?.lﬁ-e?onbrgumcatmns link 150 to
1nfor1g%rb%ﬁﬁ’ﬁlﬁgcaft159%@dléé"ﬁfl @03@1‘3@1”( fhs lﬁ%ﬁ‘ébﬁ@w@@%@ﬁﬁ@tlﬁwslot for

Component 395, or froma wei ghted conbination of
comm.trin@ltloﬂl dihg tiaisslot isaben ooplpperkbior sommenicagongpissagiated with the

bl. ' .
BN O S T e

Resow@d CofrdudifitRndrodtey 536 Sﬁ)@(ﬁﬂ&ﬂ%n&)ﬁ&ﬁt&ﬂﬂoﬁ@ﬁtuﬂdﬁsﬁﬁl ated with
fixed cost conmponents and hence both dynam c and

COHSWmé&b‘lLéiﬂlﬁjsttllzé@%@ﬁféﬁﬂ%ceé§nﬁﬂq}@ﬁ and ga Snithearipd)js transferred
to Sugiéﬁgﬁ SerVice Pa&%?@?{\#e %é SR i ﬁ'ﬁe@@&rﬁ eraggkosts 454 and Data

C COS one arget chargea
Unit Usdgeaisent ha/ahcmes ratSuhd capdaﬁy ofSemeslos spiaiuledeby the scheduler is sent to

I nformati qn 410|ncludsta alit f rvi
Subsqriies SFra{e TR UE e 00 HG a5ABET] Bafsoues PRege/ pripisd so that

k k) b k
BRI AT e b B R T e

Infonmam(agm§ttbb@111w Stiviog Ldxrta Pprt\lisage 4% orvéheaesourses peovided and the data
e..COo

units SEBTHPS e P roeptraee” BB € g0 6O P Yisd Pamptiog 420 which i

procésé'bfd%ﬁﬁfdr&fhn 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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422. Resource managenent 430 includes a scheduling
process 432 that attenpts to neet the often conpeting
wox@ioros4nf Service targets for multipl e subscrehes®05/025956
coupled to the comunications |ink 150. The schedul i ng
next tpﬁéxtasﬁhqoseomcﬁmamsnpmdmh sutgclees ispeadfis s ts@nt Hmdﬁas oostcemponent
assj gnment roce 34 so, th t. Si

[in
whiclp@r kOBt B PSR éa bEn T BAETERHRS SiGh Ao Fxpdithdynamic
cost &H‘?&H&i@@“ flushe ﬁXé&@ndl(Q%aka@osE béhpdrent® tgﬁ@%ﬂd thresholds 442 that

ned a specific timeslot for comuni calions

contrltbutcHe Itheet dynsrrmm%IaUefﬁmrggaw Gast Desrminatiom 4 @insthe Subscnber Cost

associ ons
Comptgts udh ety Wik s B350 PRE et BH B i3 e BRF4e Y ich o iing o
timesfR STHY BRaRRSDUE Haeft aPe @RS BetAfinaGResdd iseppitallyasdyne weighted or

cost information associated with consunption
threstildh Eungdemef fipad and slypyRicEPsOEReRes 4nshely esPngria ngpge af those

| r.

o S 5 PO ARG PRS0 RS ot ol vor
dynariiRageables 868, A thanthcRahareklatime pPsapgeried o2 theﬂmmmmmcmtons link such as

rate and capacity of tinesl ot hedul ed b
the plisalianorer FOSBRLL 6 NMBERY! BTGB FPEE B op jopsyigesgppeting

for re8Hc 28 i GE&E 103d BR IR R 8RN CARK FroftPdhoSOddvitaS. Example
resources assigned, but either not consuned or
chargeaiﬂs mdomp@feﬂltscﬁr@ sitdwn incladedbwithinabkegdable adsh cormpprent information
390, scri A ge qge t% Ungt gg e 450 on the
%Bﬂfl’é‘écﬁ)tr FEGRYC S CPMBOWAL A" inits transnitted is
sent to Subscriber Dynamic Quality of Service
i nformati on 420 which is processed and stored in

Dy auﬁhca dusetihadysystemsthe\sclacsluter a@véidwldeﬁﬁlm #eQs/Bencd analysis across
the su-E %nbsec 3 %ntl?g tl‘%e %ﬁgﬁlgrhsél%gclﬂgf‘ ﬁ 0 s el %g@ﬁ(@lo%ﬁeﬂeﬁt at least
cost). SBfaﬂ @(entplailjz kinbgdiniehg theadospdetekgznatdon dor the sttgedeldr,dor each scheduled

neasure of the difference between the

t arget .
SUbSC&‘Q%ﬂ istli)ClB@eC%‘éFC\/ﬁhE shargeablecast eRMPPREnsNg Wé“edtgFrg\Pé Aggregation
functﬂ)Ha'Jo tfa%k He FRFHLEIE cbRovERGMSHRIE hPRlrentdht fllerval. However, the
ransl ates into a rankl ng of subscribers in terns of
scheduhae iden efpableodf dithenadpasiting tlsdhmhmhe QuiahtytdfSieewite targets 422, 411 for
tinesl ot. The secon in i S a.subscri
s SubREBET oYY LR R EBRE O ERRAeT SHRIECH AR Rt anis o
somesp\éﬁb@ BT 698 tnR s R esfabRUISEAihRRIndIBE Bstéih 06 WF aeli @@ ata units that
fi xed and dynam c cost conponents 444 and the
matclf f xmlfmr\dmmscaqg@@ta rg@lfrp)@lg @ﬁﬁum@m@qﬂ JVigig some cost target over
sho to the dynam c SDU
Some&}lm %éocfa?a &{n %%Hé{g 1|b[§hg446 in the Subscri ber
Cost Cbnponents 440, associated with system resources

t hat woul d be needed when consun1ﬂ% atine Iot g
dyRaftehesnovemar g i 8Vension. e s futhes ind spgSubscriber / Service
Class m dCRPRR Jsu‘éﬁﬁ&li‘ﬁgéjwﬂfchtfm&?hml@%efslériif{écp& W)tnafﬂlé(@gst
ynam ¢ cost conponents 444, as one or° nore
Commfnethsght/mhtesldcéd Determyrmtlenr%k hugct BglnaDtmstSecxocmBmteﬂfmt Cost Targets
rmation 350, as funct eal worl
6. T g SBnp e hemmene s A, of Piinly Preder e oifggable sDU cost

compBﬁéH? QY Lb@&Sciafedivith SRATHIIGRE @RSsidi, Ad Sdpebifid Subdeiber or service
physical radi o environnent, the number of subscribers

c]ass,og passed fram Sovpseieber Cost Q{gnmntﬁ é40 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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for resources and the offered |oad on the
communi cations link fromthose devices. Exanple
webawgemsbt e cost conmponents are shown i ncl udedp@i/Ul2005/025956
chargeabl e cost conponent information 390, such as
Compankhts daiphts I ehrephalils @42 as Sulsonipoiznst Cadpondnts 440k Foma subscriber or

i BSEH BRE B g LT RANBEY! Pt Bisted BOEPLELE R obecive s o
reduck Mrbf)%llﬁtp%f QARbbITH B REE/deldss beinB @ckﬁe@hﬁdlﬂyftﬂ)pﬁﬁ%ﬂlstmally
nost benefit at |least cost). In an exenp

ralsmg rﬂm;ﬂmde&tdynvn@ COBS CompPRANIS Hidtdopbug PN tm@e §gw§q%hl@¢ost
comp8wg"1 ggéh 2 ggg la%gaﬁ%% ?@aﬁgéaggﬁ cr%)a{ iosﬁ@%%@?ﬁl?o\*m&%s tfl‘& employed by

the sche@ulediatits QBstf/ bensdfit@nalytie. THigbiksddwsicib diepedrgtee relasie to other
over sone servjce neasurenent interval. However, the

subscgibprs dof e sarae pdysicehpameceditang Bdl hepge g subscrilivg/service class is less
11kelﬁg%@%l¥eggéﬁl dewf?écn sché cﬁfll&fe tHe2cBA} ?cysee%?cﬁ 3444’;%[];119153 the welghtmg

bscriber to stay wthin'a speci ar geabl e cost
changeay igatordcior Suyme coupassonsfin Heed Sudyrtamio CostdhempaenoW egghts /

i nor .is it capable.of maintaining the tem
Threshplts DefkmitaRigh e E00 s st s wihoctbeh BEp RV BEE Rt be in o
bettelCth@P SverAR 1280 efvitdtrhdrit (hSrtdnkSIeRSintdrRenge) t6irbddive H0Verage

cost target over sone nunber of data units or some

allocqwmocﬁdrr@fslots and.henee i la sﬂmduhé at @ vt spem cost thaneaverage so reducmg

s bR S A b SR S dpeaing
lowe1f tlvlﬁﬁ haJradetobiUde Sorde E&ri@ﬂdh& 1D3zsbams@ Kiesof dosnpedie tiiat would enable it
Wi ght/ Threshol d Deterninati on 462 and Dynanj c Service

to mampia apRyveragy RIOPYHIog S scheduled m@slrof%@éfen a\ﬂlan & helpyvavergge radio

e SRERTET S oy SLTBLI (B ORABP) Bk cos

compadeeit $i the,scliealuleas spebérfefic aslipsc n Hienmary, be tmckleg diea;hal;geable cost

i s passed Subscri ber, Cost Co ents 440 t
compaTEsRe Y] 0 PP ETOP G (B HEE GHGESSRY HoY hgponent 464 for a

subscﬁ@gr orggﬂlém&krsrtﬁg fiXOS b ﬁné §osE !':’&Hﬁ)&féﬁﬁaﬂﬂ@aﬁ 8 hilj@sted (via
targets in Dynam c eabl e Cos

Welgf[De’ﬁHZd thiresholidonlues 44 2rtd crsibech bl@sed grgeahle gosticgmpomgent 448 for the

sche%rr]g?rgsgpcgn%?iﬁ] g]haci% é(%)goet atoaasqp erbef:?%(ngb ! hr made 1&8/ Gc’r lcs@%kely to be
scheduRsilt doaipasaan tise Abhiag bﬁzﬁrgéablefb’o@&fwdlﬂﬁneﬂt@ﬂamdﬁm @ttubleghargeable
Cost Conponents 440. For a subscriber or service class

cost qommoneRs ohelBer SUBESIRETS(seEitrRiseTromPesns far (e Bp gineslot. The actual
charg%Xlﬁ% gggt F&?@one%nla 347)1@&&{ ﬂr %eél ftd the a@g&fﬁﬁn% Qgssterg 120 so that true

a subscrl er or service c el ng
revensi€ eedls| secimaintapgabthtaugh siid pravibysly dessribed tdse dépandeht&ccountin g
dynam c costs conponents 444 contribution to the
syste@har geabl e cost conponent 446, so creating a biased
chargeabl e cost conponent 448 which is then enpl oyed
by the scheduler in its cost / benefit analysis. This
biWbHst thwimventnthae hedn @a@nbenden saring of thy tenpi@tssion of a number of

o RS gk L ) SRRSO B e comes
of thds® r&RrE heewk 8flthe ARtbunhEMeSadeatblivedd, dah@s@ﬁl&étﬂétl\&yﬁioelﬁhtlon The

cost 447 (mnus the ME|ght|n
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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changes) is stored for future conparisons in Fixed &
dynam ¢ Cost Conponent Weights / Threshol ds
wdedosnmi3aat i on462. For a radi o system the subBCT/UBBI5/025956
woul d then need to be in a better than average radio
be a rﬁnmljer ofuppiitat{chevdl uhitsisuchlagvhei mingref of ¥nbralls @r nembéend electronic

ver I tio of, timeslots and hence .S i
messGh G S MNP B CORRUR AP SBr el T gmount of service
could@ﬁﬁﬂ? ibBGinh 1§ thePhsinfsidn & SrifohatAliNdiefingkAY VB sbihe form of

if a”subscriber or service class has been operating at
pre-paidwe creditdimibstercd g thes eesp apdesipmthepssaciried ersnmppications device.

obtains a kind of cost credit that would enable it to

mai ntai n an average proportion of scheduled tineslots

e\ il eTMudtiatel ah exerapleryagecifiatype of Mous ﬂﬁa’thgérﬁﬂd function

hence above average system cost) by tenporari
wherqbe/dmsﬂfgs,usww@rdawgw% |08 SB% 9them%%oqswnmememc is subdivided

t

s S HEAHA S ERT AR SHRLHRLE A BTERENl Dy
resouftRdnAmp@acitegtititseimfigoress thar ge stockibingeahdry 50dsEach entity, in the

.conponent 464 for a ubscriﬁer or service class 1 f
specifc 598 OLRBEHPhT e So L TOFPORGHPE oF A2 B T arE Bfsots out o
the tofaf lafai¥BledBicur@R ol f1E&RBOI N %0b U@ﬁlcﬂﬁ?ath&%o%lﬁﬁéselts%lf (as the parent

bi ased char geabl e cost conponent 448 for the
entity3 ohdehatesrdownde ta/depensient (oaﬁlalcg) $hitygo tharatityhigtaseleyr Fpegxample,

e ARTLHS TRES B AT AphOu8, BARLH B8 copon s an

entityAD 930 (a8 erraw t54ad), wiiah Weahdve pReallocatioROPE iR B atf P3J§$1Bfespect1vely
subscri bers/servi ce cl asses conpeting for the ne

Each entifg Act10, B0 580) al@qwlaﬁlgé@wré-akle%atﬂoeeﬁfﬁaﬁ@mn/f&wlq"é (518, 528,
538) @J@ﬁ% bhAMH ﬁﬁ‘g ?lgéa%o}lpg’rlaﬁ%o?@gﬂ]@ \é’%g _ﬁl@ dolif represent a

ue reve e nﬁlntalne rou
pre-aldcavibo tusi yerdies clasdsmdh aoHT TRaEfic elmdt n&atdmsl tiei engiitys i asmifier 511,
Wil st the invention has.been descri.bed i

(0]
with Epfinies Byandh§ eepresqnione aflaqptigns dorgonuppmirationg HFYlgest 1 E%Z on the
comnfriQiiBhd Rk §ﬁf ‘I?z{fﬁc tf(k}een'tlf}lﬁ@lglan@@ﬁti/ﬁ eNs3cis %Fhl&&l by its entity

reports and the contents of those rep orts I n erns
classifiee5 268 hEntfiess® 520 end GéBO var befice camsuug:eP?aﬁ?eamiaﬁa 5/392 propomons

or s B S D SoRE N BT WSRO S8 B0 5320

each éﬁtlt%{l %errrﬁl%tﬁp&t préporéien bf Sl@geﬁlgﬁt tyUnusel st@somednterval due to
such as the communi cati ons device 101, 102 |eaving the

insufieipmh AT B raGiedfor ¢ash ety tharieatehes tit epfities clasifigr. These slots are
s SRPEN PR S Rork Bt B Epegion ) 7. 252

and WECE3TS &dﬁﬂdﬂallylﬂut of theqreHatibeatian BB &2, R2f 522pPB |5321,t5|om& slots are spare
| evel units such as the a%nber of VolP calls or

for thg presplincated entityriis sayResused byanpthergpgty &bmgh&ﬁa?tdg?g&“ﬁ% process.
Thesefa?p%geﬁﬂﬁg At bRPote HENAIEF 0 HOBorPERHP en@y BB, WReh @ilsE entities have

y be sinp y the transm ssi ofi of i nformation
traffi¢ wds'ecsatd that it lgecatex phanythaif peeatiocitomniTbé bprewingiod slets is controlled by

vl B, 5 0h 53 38 BESERRBREI L By 3ot
assi gl?gr?giflﬁigﬁ{gq{r%rﬁﬁﬁﬁdaﬁh entity @@clﬂfs rE & BRU GEpAEHAQETB; V2, 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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whereby tineslots, service data units or sone other
resource consumng netric i s subdivided across a
wooveeeodaf service cl asses and/ or subscri ber s, pahUs1v05/025956
are generically identified as resource managenent
pre- emptltmt prgrity firftieglitygo orrpwirespueces fr@rrea.ilqwr @@n@nytlmnnonty second
ntit

entltv eggr& l\j\/?lglé §ha¥ ﬁeggn%erﬂ%& aqﬁe Io Lﬁlhczéa%g 1p(r)ef allo rgﬁgn 8 & the preallocation is

ocation O

not sk PPId ol a@iﬂaﬁle&bﬁ)u@d& fe préhﬁoda@bﬁBOﬁV@i Vabl |a§a functlon of the
resources for pre-allocation 502, which it eit

physiea seuditiens ansigr fink gkhetnie-aHegagans o spacifjc @mt@@ﬁgi éé2 JAne2, P3
533) 18 d@&é%ﬁf‘?&ﬂ%&?né% mgﬁ'iurkaienﬁ{é%dy%%atlﬂdhﬁgg%g‘&d/ﬁ%cuons (518, 528, 538)

mclucﬁthﬁi :hltlmalﬁcb'olleval(Sﬁ)l,Z60hﬁﬁﬂ‘f) jvehigtufudiher Giﬁd)nhkby awctudey a Binction for

520 (via arrow and entjty C 530 (via ow. 5
derivifgisgid ptr%élaocﬁa%?remetharqt@@aﬂl%%%rwrs%zfoaw& 4igp 502 The pre-

alloca{ti%ﬁ HeRtYor lﬁﬁﬁéﬁ ®"bideYehdtaPrhfhimBmodie 4z sk meli’réfbllocauon

I ncludes pre-allocation |nforrrat|on/funct|ons§
minirb@8 le\535)61u§feld 560" owheri the potal rabdusesatis belew (aRpedtied lewgl.

U N S T e —

._maxntn(lﬁ‘if\fa'hféa astshéd MBIre ARScatibe neRtrhid vAlue (863 562'e66 B9, he borrowing

with Entities B and C representing allocations for

: and/og prepmptiomprioutiesdenancasity ey vapvightheRetabyitable 2801 RS as

mdwdte({] gbi;'s l%fl'é)t‘ffgrf (JE %CIEC% t n:hi Lth(?ﬁ ;S‘I?ogl@gglfﬁ&gg E€?353§%3'")Sand pre-

assl t1es

;alloczBmEZﬁpc&midn@r%ﬁlpﬁam pheﬁﬁ'efummuﬁﬂ BB4 52624"33,mdd Bhyspecifically be

_ gooruons of sIotsfortnelr own HTTP traffic. N? '
adjusislihsn theaness OR4o6aes BF Ipsateckipin cputygaises #hpve gpially below pre- ¢
detert@%ﬁ g éﬁ:y vel SR ifHERET b })PrepJIR)@ﬁ{Hd 18019 Furtih S56@ 9@@ 560"). The |

e Unused over some Interval due to insufficient
borrotwng ddis s &ogn east horeperients o izt bareve hg prachst(i.ent Llnargsto the borrower

These sl ots r e UNUS "
and s S3h arls dopateraRs PR SRDIE BNl 5. S o) B
estathe?lzlffelf@xc% BéivRfl sia badéwe b dd Maahidydodbior efedith there said
pre-allocations Pl 512, P2 522, P3 532, sone slots are
borrog«pact@rgm donater qsedit il the diffesence maytoptipnallyoany bredepsaderpn the

pnong)b%y 2l 4l weﬁ \,tshI ts\fott1FH %m%\%d? r?ﬁ%-@ﬁlgpe{gloﬁl%%%)u/rﬁgﬁé’ﬁlrectmn of

are ore dona

the b(ﬂf‘d\bddygl@rhts indi€sed NWSlbt tﬁpeﬁr&)denﬁﬂetm(ﬁﬁrehmcﬂadﬁo&ﬁﬁg CO§I$)(574 574",

' "serw ce that ‘is greater than their pre-allocation. The

574" ownd il e L fevailadlesresauressntor gra-glipcpiion % owi ng rules &
costs 1 514, 2 524, 3 534. The borrow ng rul es (514,
524, 534) for exanple assign-a borrowing priority to- -
edtdncenidhtintayCh 546, B ew DD ihona Pronated ta},loc(dﬁm of gg@' (D1 515, D2

and/ or @ nmaxi te of _borrow n

525, B4 53S0 G 4e 0. BRIy maeEenisd gt ETRr i g Snd¥s e

allocdtioidon @B Yy AR GF tHe®%het leAtli GesTBYT XAMPRS Ve ® 192,31 Separately
whom sl ots may be donated such as aerm tted borrowers

show§ Bie@llost®n °l(5§7D152] glndatgé myientigdA dév ta oty (35‘321) angrhe ailocation slots

o1 VSRS ARt S e B8 DB o v

a Boﬁﬁ@éﬂ ARcatidh FRenPEt EIH)BIZCB’MDBB 686)1; yEsf)d:dt&ElyEWhlch)mt@agam can be
borrow resources froma | ower pre-enption priorit

optiosomplesmTie ase\ ERtORMEHCHY renarasly shiel e P9 AT JBTE v from one or
more ¢ el Afer chﬁtl&r ﬁuraé)m%?)ﬂit I\/Q(QOI(BZ[EI ;3] sE;ﬁh‘?athry%ﬂl)\L/Q%téll%‘ndo% slots
B2[1] borrowed by entity B 520 from entity A 510 and the allocation slots B2[.>] borrowed by

entity R 52C from eatity  530. The combination of the pre-allocation, Unuscd, Donated and
28
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not spare). The total avail able resources for
pre-all ocation 502 can vary as a function of the
w@bgosioeesl2 condi ti ons on the |ink. The pre-all orel/UST®5/025956
for specific entities ( Pl 512, P2 522, P3 533) are
BorroSedislogckrbatedm hinhbermdus@aislsts droadthe prePalpcatiboaahiasIsed Allocation
i nformation/f %ctlons (518, 528, 538) including
A151ﬁré2aﬁ2ﬁ@8§ﬁo$$ tevel (560, 560', 560") ,which further
. optionally includes a function for deriving said
pre-allocation fromthe total avail able resources for
For thertkreakhtityay$tom BdigurcThe preal | ocati on may be zero or
limted to some general .mninumvalue as stored in
Pre-allocation mnimmlevel (561, 561', 561"), when
Al=Phe1mtall, Aespaep2i B2 hel-py B2 omeE i ed | evel .
Alternatively, or additionally, the pre-allocation
Al=A%¥g (560, 560', 560") may be limted to sone maxi num

suiS BB 7O 8 SreL il v (502

prlorltles for an entlty may vary with the total

| abl e resaources ndi cat ed Pre- IIoc
IF P12 0Bt BRI & 040 Pena|serinn g4 et STy BREsAl 5@ o Bntity B
520 an@ 8 I30246 Rier Eﬁth? BREI NG @%&%%ow ﬁoﬁrﬁﬁdtm 510.
priority function (564, 564", 564"), and
specifically be adjusted when the amount of resources

P SRS S B LS EPRE Mg ) im0
that nE’a{y%e&iyn%ﬁ,tau? 1AV fof HTUPGERHE t6 BfiRy BoSH andE(6 830, sudlehat B2{1]
OMAng costs aSS|gn cost conponents to the

may ltmrmwmgnqo%[déwy(ne nen-zew, haiedel £BA hleB3btr ower and

a credit to the donator) via an optional difference
function (575, 575, 575") which establishes a
If Pl@i#PGrtﬁéiﬁtﬂe biedeside propaitibno Entwex 5 wlﬂr@ertﬁ)nlded;aicﬂlt is not possible for

donator credit where sai d borromer
both EteyiBt S andrfe 53 tor tle e urrRY YoFPRIGH &wfyfa ﬁgve BflScAR0R of timestots.
In th1§l gzpsg nge %sggﬁe tnlih%agégfrll(g‘l? gfdéegsely Rl ﬁ% oﬁmﬂoi; Qxﬁnﬂ: Qhe betistics of HTTP

at ed orrowe re- e
traffu_t arp@hlrm/det/s i erﬁtty iBo¥20cend.C 530esdob rchabm@emitmcala@ach its theoretical

_|nd|cat Sl ot p de/ rectlo .
ity e e e s gocs nggsanparly iR 38y gresghocation. In
this cﬁééafclr %Q!irﬁpl%eﬁﬁmg@ﬂ(f \%ulB 'b@ u'slllnk e @I’d Slbcafien PrEAT aviaRe Bntity C

520 30) has Donat ed al | ocati on

530 va:ful@haytegl I@@lated qlllpsathng[;lQ;to mt};g@lo spefsthat APFRBP3[1]. For
t |l h tel
A=ARE b R LA S e e R R RS P 2P L e

other entities. For exanple vector D [2,3] separately
shows the allocation slots D [2] donated %lentl X
5 early, avithi ingregsimpuumbs phigsaireeRan3egmery Gitlieyseniice classes and

subsc%%g drP 19?&”1%/%%{8& g&%&gothﬁ@glé( ﬁ(iﬁagggs a@v@‘b@@(yﬂﬂ complicated but

eac Bor r oned
the péhdipleatenmin thic ssineI"Ehe(ﬁlocﬁikﬁ‘l acBRI1§ 2tplB8d 53@pch parent entity in the

respectively, whi a|n an be optional.l
hierafchy MalERVA e RoUBE Rt e Aol By iref g coupled
chlldl%lnl ?ﬁ@ﬁr‘e%ﬂo@ﬁfoﬁ%"ﬁﬁ [fafé?l%ﬂﬂ? cX bé@j’tﬁl Qhedtdi@hH HEEss than the pre-
entities. For exanple, vector B2[l,31 separately shows
allocattoms al the patentsriep¢rgiest children, with the 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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B2[I] borrowed b entity B 520 fromentity A 510 and
the allocation slots B2[3] borrowed byentity R 520
wo eanoeossz ty C 530. Tho conbi nation of the PCT/US2005/025956
pre-allocation, Unused, Donated andBorrowed sl ots
pre- aldxroaaolewhan mhlnb@rrtltms, suelees Emtctyﬁ §20p haverrparsrséotsl efe ghat e donation

oy yenamamear yESu & bt peijtned e Rl (5] el VR arov
553), 'ﬁgm %dé@m@%%@gorré\amghwgoﬁ?drﬁﬂ y AchARdAB borrowing rules & costs 534

SUM BI, B2, B3} If P1=P2+P3 then the
that bmss the bmmongaﬂdma(lalse eraﬁﬁdﬁ:xahmfly AESOFigted Wigh thgienijty hierarchy. This

ahernte o018 R Gl it e Ropebolile fdibre @il QR Rling aspects of
the inMPdmf3Atha willeowt teefuetheradeseritedat Entity A 510 a
pre-all ocation portion of tineslots (U +D) that may
be dynam cally allocated for HTTP traffic, to entity B
e%@n&t%@f rSdGRet bdtan %g{liy]hlé'iﬁ%hg And e d%%ﬁﬁ’orgﬁ&rowmg of
BS ['] be non-zero, where +BSL¢
resouREs: Baae%rmhém ztcherdtancweslltlm/armue pmbpdmmnm of 1rtvynmon5 1Associating a

i s overba dit..is not OSSI
cost cgROUETH "o e st SRR PR AR erapt By s Dbl DBnated and
BorrdWed r8dduReatd itfodined in®sblasce With t'ii'ﬁcﬁjs(’éﬁﬁ)@dlrﬁd?ﬁs of the invention. In
resource nmmnagement process is rel

addition amasking a ¢hargeebleicesticempepentithppis & é‘ﬂﬁﬁl‘?ﬁ %fr%]%l ong\f fipase cost
comp%}lenef nltslpte%ogﬂesdzlg %Q&d%c@%thsﬁ%%ug b @&%ng%'tﬁ%’\ﬂ?%&on. The cost

eore maXl mum pre-all ocati on
compbh@t@ﬁdaﬁdhaﬁgwblemoﬁt componkntefor Itbe maeced msnefgﬁhient function, e.g., the
pre-allocation. In this case, for

exa ity B .
slot pE 3l ageipTansEOQTEBE PRAiSR Brefer SR YT biv g%?%e Uhgyiagg accounting

I
L e R L e e

generyiiedtigher ﬁélwsﬁ&el-ﬁﬁ-sm it the bast effpit 8 naaBe RBocabion af Hiyneshats; Hue to the
[ ncrea5| g ers of resour.ce man ne Ibt eSvice cl
betex GRS AP B DOBF Do o HETARcT BT EPEgayge classe
(e.g., ‘éfltlt’ﬂés?ﬂﬁf RAVE, beEﬁ]gm%h BR-81RAMMs! HRH (RORYSuBEHOA®ystem is pre-
I'i cat ed but rinciples remain the sane. The

alloczaed @n@hthogfn alienatiany are emplqyy@dh@ym@a@wnwfvme g4 istaghieped because
the alggqerﬁgif ﬁ%@a&%%%alg)c%tgg l(llaé 6 Qteef% ts fst}? ﬁ-'lg hﬁ)&ﬁbers never

I't's’ direct yco

experidiCe RiRuAldnaf athichthéit pichalopad@nis nendvatlyble ﬂmt hﬁglﬁqiulaﬂrwlse trigger a
greater than or |less than the preallocations at
rebate FFQAVT, die peiieadng MRper @ Sigtomastio prach ‘érﬁ’@@%&%\ﬁv% grirstly, the
L il]
full pg%aﬁdcg&%{ W E‘é‘??@s ?ncﬁt @e{%&y rég %QP&%e unus&@gé ord %lﬁg "ed stll be
dynamjratlpevahablet Sedmndkyawhblytl'(efaocesehahplllcél asiagwvigelesink30} a time varying

and_t owed down th rch
amoug a8 A ALl T RUr S TERT vt GOREPET dud iRingmper of
subscFiBListpér fcceRlifkahrig@bvering: &!thd SublsB@krs move between wireless cells, then
theirpre-allocati on when other entities, such as

the amEnwnttof raBoBIZO aviitable fop preeallocaion, aniidpredyriagtic alfecatiomisthighly 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
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/| borrowi ng nechani smcan alternatively be perforned
edge to edge (for exanple via arrow 553), using edge
W0 coosages+bor rowi ng rul es optionally included iPCT/US2005/025956
borrowi ng rules & costs 534 that bypass the borrow ng
everyond gss {dzljsaie servis84no ehptes)diut kgmagstdeitat sedvied throughahe use of
. .entity hierarchy. This alternative nechani sm does not
pnonﬁg¥ﬁ%¥m?ﬁ%tﬂéwg 5186t r owi ng resource and cost tracking
aspects of the invention that will now be further
descri bed. The distribution of resources via an entity
hiTée aceshiptingsystenecanorrekihen Hsiondslptsgroempleyed incthg sysiem to track
erformed jn accord AM L var [
systef AP ROl Bn AV SRLGERGE M MEclBld U F TR IRAGH o shovid be
chargb®@st higig r@k thdher BOamMVE] oY andadeagsits dpnarhicglduseabed on a priority
Unused, Donated and Borrowed resources is perfonnedidw ,
accespENsiT Ahewtahler st istnent dpdhAigaale 6pst CARPPRRRLE sk determined

for thé []sea(%gj h&’l-ﬁ&g of g%gmo@?tea sfbt&?ﬁ%?eﬂ?érﬁ oh R FaBOORAGE Motk 1R example,
IS a tunction at east one of those cost conponent s
figurd Bshoevsftbatpeetall ovasedctotdhneeosi compeaents s hew iR relot €0stf378 and

[ tiogn. T t ! t h I
NUMBSR e 370 et dRaE Ao RSO POACTT e B 377
Dynainft&i11§ lafbcdddsiéts | gk hkmbodd B @Ith&@Wrdie A @erehll Phre pool or from

procésses, are used because they have accounting and

unusedipiré-aeratadplate provideadditional foshadiugsmedisseeh asddonaied Slot Cost 375

s o 5 RSB RSB AT i Sptotime. v

impleflehR@ak a@iblOfvithidiest Rt Borrdiu Slot costsiter bi¢fetedt botawaRt@rity levels,
of access to resources for specific subscriber and

or else iydténle hnshivideg! @p%éompa@‘@é%cw& Be stored R gagh pripHtt leyelyv e
been given pre-allocations. If all the resource in a
systemis preallocated, and those allocations are
ek eledeatidesst oaponemn, ivheteden Barmowirsgg Rualhs endeQosts 1 514, 2 524 3

%4, s ncsortst o P ic e tHeget il s et e chr BBl s in the ttal

i i ' iF @8cH pre Wb&ied £l dynRing: bt DeBkb @R

ink SRR A0 BFLUTLE ORI AL NBCRL IR B b s,

subscribéxaThe lihbomdétiqnsiam lgyvfe'pgdi,ffeepnn &_mgeqth sifbs¢raer an thegell at the same

time %1?18 Pora%\él(es)ge%&v%rgr:)]r%wbtﬂsg ﬁlg? %Iggr\e/%\g)iag)@eié %%Ilg/%’él{c/ltgr%% tLg llilnk budget (and

henceStdafiz daRpfoPddh REREAb&NRR IR Hbaém ofibking Stlbddtedd®slot. This higher
dynam cally avail able. Secondly, when the access |ink

coding gein shet can airesuiEigieny paylasd so shat thessubseripeiigleapgs fiturg pre-allocated
ot gl L. . . Q@HI physi ca
Sk“ségﬁ Ff?%%é+&£%Swﬁﬁgﬁﬁgﬁgggag?m{u sé%#%%rs per access
link varies over tine as the subscribers nove between
w reless cells, then the anpynt aof resourc vai | abl e
f drheshareghlpeay FOMPRIFY! FSh 1 feegite Boriogiag RS fad 056 1 514,2
524 3&38?%:}4?/ YRS L tfnes! doe @R wARE 5 ibdrd h8BrelcdsiRErB @RKallocated slots

ocations, to reduce the nunber of dynamically .
due t@hbaye averdgestapasity bdimpadhied prea ateyious sk ven thpyeh ithey might still

rebat es when thos re-allgcation ar ot.availabl%
consiymie Beir Aggiaq ApRUMEY 3P R 4 @ PHTROTSf g & oF a 1 §
connezHBR thiti§ hssbSia@danth the 8bhé Gotddral H@hbG®f pERhiNGthateldtots at a predicted

operator).
coding gain).
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For services and subscribers w th unpredictabl e and/or
very bursty arrival statistics, it mght be better
wo caxo203sEvenue perspective to provide a ' m ni POTUS2005/025956
pre-allocation to each edge entity, and then provide
pIMat ehargedhdd caatcasponeot, inedrded ok Bdrrowyngatwlesiand/Costs 1 514, 2 524 3

534, ay GEnengies dpea bOy e od B GRA Ll AREe A EL o EE Wb e number
ofpretzhro@akga #r@-%hz&{@é‘d QbtsRkdtard Uuseased access to spare

slots. The accounting system can track how various
slots are enployed in the systemto track system costs

a systemr e ab i . '

oo AR M ARG BB SR ed By Chaf e 2 520
534, 1h&1aﬂes8a dxnajjmstmeﬂltc(teduamﬁl)amems:dtthmmMesbbpm -dlas®el, pre-

a priority access system A suitable cost :
charga«éjﬂe@tth%@fe qonatedesaiches é%aBw@ee&@n&mﬁﬁhfsiepqnéerttr?@ﬁhe borrowing
or the use (or non-use) of pre-allocated

pnongﬂ%?ggb é%g%dent on the fate of those slots. For

exanple, figure 3 shows that pre al l ocated sl ots have

t h RAT
SO SOOI B 0B B BB PSR, 2 1
534, 1H§1%Qesscl st §B8dtMert (Fhcrehéd) as$denadd wah khe minitee 8f S8tsHYolosved by an

are borrowed either froma general spare pool or
entityf mdrcfuﬂh adjsstmenkbeing optianally depsndent ondke BRITQWIE PFigFEY invoked by the
borro cost ad ustnent s such as Donated Sl ot Cost 375 and
° gBF?%Rﬁ W4t 374. The borrowed slot cost could
specifically, in sonme enbodi nents, be inplenented as a

table with different Borrow slot costs for different
b SPEG ALy, BRI q e Geiedsiots<BarER tihaD gaeh g died pre-

allocalcf%rcitl? 195%%{‘3@91? E‘Ate% ﬁtﬂrqmi@a ?é\@ﬁ@éjshfoﬁfalﬁi@gﬁbseﬁb&rtféfﬂc is below the

evel . The ¢ arg e cost conponent, included

agreeBarmoind. WgerﬁdreshaMr@aBIC$0§I C‘@m4>on@1t5m4luﬁec5314$om@ymg|ﬁjlles and
clude the cost ns o

[ th
Costscy NP S a4t OBt FAPSEHET €61 et e o AP aPs G/ e sot,
smallgﬁi&%ogth{%r gastar&d sl@tamhgl;leere@éﬂdécpl%} S16t MAmhtANGEEY £ 5161 &st to the

ocated to a subscrib conditions are
borrofvanvgesndscribief.fAd tesmati vekys lf@a@hllwwcsﬂthe charged avhether oot they are

used é’ﬁhgﬁ é'aﬂocéaé?)cg%li s q% t@e&p % ggerfat ‘%lﬁg{ﬂ%ﬂh%m aﬁlmel?ate g)r spare slots

throuie B eiue@6H ﬁhghélalhzﬁ%eaf)lérco@t&ﬁﬂm;ﬁmbﬁtcTh@ﬁze af the h@amm be dependent
of being allocated a slot. This hlgher codi n

on whyithsr o et thayerspamg ity HESRFrOPEY (a54Erces by the nupber PGt donations), and

mighSHSRBE SO RDeAERERE R doHhatnd BEBAle BRGHFTLI § g e the borrowing

subsctibackeuld thneseblabgelabpel fooste e nbsmdadbnat@lsslots |amt herdbedvould be
in Borro Rul es and ts 1 514, 2 524 3

contrighng bR 1D FYSBRE PRV R T DLIEE CRRaie FBR SE Lost

comp OHEH Would %s@ﬁé kA %Gfﬁlto%k@(;lfnt fHéQetviceaROMRAI PELEIBOE.c. the coding gain)
capaC|ty ei ng achieved in a previou$ slot, even

compvatedug thetfredictoil ghylosd, ubing trerpravieus! i afentiarpddfne dzand diynarpic cost

rvi.ce, such as a nunber of data units or a tine of

COHWQBWH@EFﬁ%n (that is associated with the some notiona

nunber of pre-allocated slots at a predicted

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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codi ng gai n). The chargeabl e cost conponent, i ncl uded
in Borrowing Rules and Costs 1 514, 2 524 3 534, may
wanae®oosat i nes does include a cost adjustnent PCT/US2005/025956
(reduction) associated with the nunber of
entity[f @ighkt piaitgds that eominanigatibns Idetise l(hhtsud’r &‘s dﬂltitbséc530Tﬂney accrue

ek g 53T bR SRER A L B i

elther%%é" ergzé@éss G\B@éj YED, 'cﬁ’rmot ﬁ&%@&él?ttﬁgk Yot metbaﬁdﬁlldfms‘ém§émployed by
“allocated, précharged slofs that are donated,

each mﬁ Vdd@h,ltshtm ubé@mgnﬁlmm @mlallyIOf tt@beqygn@rémg syptemte track borrowed

riorit

stots §gieh MsASlaRE B% (A toralls: 8 Hab Brelyml O BEARER e are
occasion® When £hedxfesd nodd 110 RGoIE theRof@SIni @S HATR fdr transmitted data

i ncrease) associated with the nunmber of slots
units,p6r ﬁO@W@oﬁlfiﬁmhﬁhréﬁtqw gnd kexice degsnot hajedsihity oblpwgssigned slots
have %e%h' ‘?(b,e}ﬁ ’Fﬁe@g Q%edn{) &@as’i »@r&%rt &Qgﬂ{ddQ 'IE)Y ﬁl)d’%gked

orrower orrow t hat peci |ca
comrrtdﬁ&atislﬁs s¥th, 28 @nabf the ataeshistendisa nesw&dnablgesi stivh eot saaaecﬂmw slots have
slot in_that preallocation is used, then ihe oper

been pBlRycch FPB HHIRS Sh FEASHITed PACkESE WERS A foGop o0y & specific

comnﬁﬁllic%\%ﬂmvﬁ%rlm dif %@Hé’c‘@:&sfulTﬁﬁE&fvéH ackb(18 aClIaN PERL t%ble to the
cost conponent, i ncluded Borrow ng Rul es and

rece1v1n§d9¢nmﬁn152mor13 d6gi¢e 10 band llrmmce ﬁubshcrrecb‘@rer a:sawlhmtqm far that

packef, &nd/g(r: 8%%1%{’%&“% g?:xg n%ﬁ%yﬁgé’r{.@@qg é?asgﬁl i it (00K Eo get a specific
multif@Bi PiyPdaaQd thyacBessIndlle €Ot to the borrow ng subscri ber.
Alternatively, if pre-allocated slots are charged
whet her or not they are used by the allocated
S e 0 I
" SSBRAIRSS L, AL AR B o DT Ry AR

resoufdATHE ablriEs, cositcoapopanemid ch'ﬂ‘gfealslb zestofs tbhave alochtigformation and
coul d he de endent on whet her not those spare sl ot
storaaﬁrmowmg)wéateéa% therCQHK@H“WOP% Vifnigdrsodhat & AF<yRag information

can b%[}gclé&igemd thitihfdehatieh @eR ﬁx E(i e bR s IR0 o/that it has complete
Orrowm ng priority. 'S IS because the borrow ng
accousitibg onforneationdor tdartsfee s the viespubtng beaveydd@0f or t he use of
sai d donated slots and hence would be contri buting
again to the revenue per slot. Note that in either

ﬁlre b higersfoad %@)@'a%%)&ﬁﬁé ek MY Mbod o tHeAnttion in which a

ta ing into account the service payl oad per sl ot

subsctiher, e gdicogmyamiaajionsodayincd@1 @npheﬂqgﬂ@eﬁt ¢ 084 ngp%ﬁgﬁodem 16401is
furtheg Sﬂjb[%ﬁ(iﬂot thS eV| %lr’lnsc’g\é{?ﬂl}ﬁﬁtlfl 1308 q‘h{; aé(c%gs @&{éhl%”i@'lls‘& cggﬂgd to the

|np er fea

comniufhida€ishs BESTI0" bedlis CEHQOMQﬁaslelﬂdﬁ a&de@s roayer partt610 and a basestation
commonly does not, have the a33|§nnent si gnal i ng

interfpgerfedfli 1B INg bausingnThe aqopts noge 41 suelsg pou kigcageounting server
620 vf%ﬁ:@?&ﬂﬁ% éBIn'nh%‘, Lt%%e X OEEE}{?'I(}%de%c@q\ﬂ)ﬂ:@oé%mch{‘ons link 150",

even |
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
33
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assigned to a specific entity, such as Entity B 520,
then during the assignnment process anotherentity of
whe@keezospzi ority at that communi cati ons devi cepdDU$2005/025956

such as entity C 530, may accrue packets that require
functi®f 1674 6o gt hycah bemmaxicaweil thblaecamhtng funkticts 6118, 621 in the

therefore _needs to bo I.Ln either case Hg access
accouaBSYSIAT FRIARBITPAteS GF B1ORYEiFE SUIOUS FEtOPRRS B RETR BT ROV
descrideiNg enpl oyed by each entity, which therefore

underm nes the ability of the accounting systemto

track borrowed slots and the associ ated costs.

o b QALY U FAS O NS OREN DU QUEKY i A5G A en LS Resource

cOunf:scamum RatdRESCHATdnipdherts 65 d LEHesbat@ Ctmirg@bld Cést Components
for the sidelink direction, and hence does not have

653. 1,2 Bpgsiurger Gounts GrovandseptRoBtponsris 65 heapebernseles fé&?ﬁ%'yéacess link

resou;r Ig%r ﬁnt@@gl Q’J]CF 91091‘(‘19 §1§ée9§1ﬁnl#%§ Surbd &ﬁ?a‘ﬁ%ﬁ 369g§fll:nle]cIQn 't&ms of link-
conmuni cat1 ons path, as one e transmtter

layer @lbts8(1 € efczemse and h2todt sompodldntsfmd)mslw téysltmnvreihtedi sodtaumponent

been Io ed. For exa ansm tt acket
informionsTRUE PPy ep s Bt 60 B cuRieablecritt ittt iepn 53 can be
as deé?:ﬁ%é(‘? %r%ess'lfnk%l?a‘r‘é‘é’éﬁfés(fdé CYmp6iscs/ BT MAGK&ALdE B2 chargeable cost
actually acceptable to the receiving comuni cati ons

compdaertewithidiClangkahkemost omponertidénfogpasionst9t, suchids|Sidedink & hargeable
C Qﬁ@for at packet, and/or to determ ne for exanple
ost plink multicast slots it took to get a
specific multicast payload to the access node 110.
Therefore, it is apparent that a specific novel

e IS dceash rouser GlRStares:RIRY RECQNting yipieatiogsuch gyl Resource Counts
611, E? ?g)?t(r;e;c{m]g&%ﬂ&? 13964 £ %fhg.fg%%l@ (fbgtsé?mh on egi &%VE?] Re6rce Counts

n and storage ocessl ng
611 aﬁéb Oosteaporens de\cas Be wdessm)betdhaiSDhb Ceunts QU0 aheéinclude access link
i nformati on_can be tracked d that |nfornﬁ;|o

resouFigt DIOHBA o3 e LS TOP AT BT D 1 g Trorhes: Bach SDU
L3 R&JIRE bnt®1§ QU ?&ohl‘aé 05 -a 'Byfff%vsttﬁﬁ'?ﬁzft@r{ tHe BB Wervice

accounting server 120. Figure 6 therefore shows a
classlﬁpemchuas SB[édrp*S&fney Zéihb'ﬂm avegss raftert (1 danwabsetindwndg I3 Cost

whi ch_ a sy bsc ons dey 0
compERIOY PRI PREIe T 68 17 SR SRR COBLIeHT RO TG el pap such as P
encaps@MAbEBvdrReddBS 2C DI MARIgeA1E 0Bt Cdriigonth'613 ThE baacessribed in SDU

node 110' is also coupled to the conmunications |ink

chargeg@igle cent gomgorasiiptedanclude Ibeharseahlegoslexpmmongrts withy ¢hargeable
{
cost c.rc])md)ongnq &?E‘gg aogcjcgsds 91%8 gﬁ\?ﬂ)éﬁ%g?%@e CBst%oﬁ‘ipggértﬁg9g.n As has already

SO cou
been dELABEY, ititge SOUNS moﬁlam‘pbﬂeﬂfseindwhkrgﬁﬂﬂe cta rmmpbmaité inrtke access
device 101', access node 110 connun|0%t|ons I

node {&@) Ca"é’ﬁd“&é%@tﬁﬁ"?ﬁb“%@%@““@%‘t BISORCE {1 BrRAtipgy s B@ependenﬂy
trackesd iy th@ﬁ‘loﬁ&nqom%'d(iﬁé Hgﬁsl 68 ViEfce Rdden? t 686 SncRds L2 Ksource

omuni cations |1 nk 0, and accounting server 120,
Coun[se@ﬂehﬂ iResdurce Gbstmogmpoaems 64 avbl X Regairesf Clrirgeabée @oaﬁﬂomponents

043 BT S SRR o A B9 DB P80 ha
charg!eﬁmla B5R RbRPorkED42 A s RaS e tprd\Godsnadst Obe B Souré2douniat.g., L3 602
and 1128641 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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| ocated in, for exanple, at |east one of the access
node 110" and the Accounting Server 620, respectively.
wo nodsleosaase of the accounting function 618 i nP¢h®S2005/025956
access node 110', the function can be an accounting
can bpcammuhicaed using a Tlorvelcocommting Atrackisg piotdcob6AI0m' the accounting system

I ncl ydes an .ac in nction 674 so that, it. can ..
such gsc R OESRBRN UR (oRe LB RETERg e o e  ginfEDitign 1. 652
653 t& PRVRR GRS 0B IERNMORY ack BittdHeERADE Gsazk 0B XQNBHaIdRE of the
various accounting information now described. Th

e
comniyagay onst lidnl 50 AdgBEnelly pealtarnaiivelyald infagadinm §09g 603, 604 can be

i nfornation su »
com T L TN BBy TR By AT R auning e sch
as viaGh@h@eahbeteCo$0 afdip® Arfded vifiBthe kquiRasminfoem@dom6 51, 632, 613 to
‘and cost conponents 652 can be as described jin Access . )
proviq hROTEISiS I Gblcas (TS ascuia FREOTCHal RAgket sagecd the Ggmmunications link
150" Fesource information 301 defined in terms of |inklayer
"slots (i.e. frames) and L2 cost conponents fromthe
Systemrel ated cost conponent information 350 such as

Lot ity overhead 360. L2 bl ‘. .
c b diereaoub s n Bt dralte BT AR OB oty Uni
recepGORRAREBSE 649 SilesfeefiPADORhich dStheBNehid\@dtal@@itslsdich as slots and packets

chargeabl e cost conponents w thin Char geapl e cost ) ,
are ansiéarpeneottaccaptablavior renepBEDOves theraceess dnlid FY'eucliciar datayniss received

. ,Co 393. :
o CE8 o RIS Rhep L, B8 SR 1 ARy o

of thelr8sdudsd couRRPEUR&Ntng chdrgeabielcdst 6I1a64E #B 6510652, 653 modified to
Components 613. L3 Resource Counts 611 and Caqst

reflecotispdiverss somRared ihanembadimentdhitisons 1ot haps Ueh hrceptiongules 657,
647. ’Q{Ldurhﬂg!:éb%%n FGELEST, et ifi éﬁ'il?%e'il'ﬁ%fémge!d%@ a3t of at least one flow
ef1 ne of p rat her I

I'n terns acket han |ink-layer
classifieatiaiscan Hasdn bSPldwis3hResoancemalsle fiort reéeplion endivsflows that e not

consunmed by flows that. ch the SDU servi .
sccenDUCT focEPat P SH Y TEGFFPaPD SHs 657 07 et gggeceived packets
they CaRAis8clBHY be dBePdoSRe Ve bt Uil beRBltraOMRRAGN tHe' ttifsmitter at the

those desCribed in Systemrel at ed Cost Conponent

otheriend of tratenss BHO1¥ckheasts| Unierecepionl rales di¢lusigdnivematigpthat matches

L3 Char.geabl.e. Cost . Conponent 1 ) cli: :
R e s L R
functiol 34 8RARGENTBSEEstERSHIPR e wh ih figardd) af gkerhhitvetpittegrated as part of

conmponent information 390, such as VPN Chargeabl e Cost

the [Rcppeseiispvalb oethe Accenmrputary Bigsly Ith BRthge yr/PRthEhteR, Fither one or both of
, . e . .
the ac%ﬁH{an% tra%%%g g?(%gpcfgggq%,%6§@9n %Eﬁﬁlgﬁ% Iﬁn?ﬁé&eﬁgm&e&k@een the

acce can I naccurate a
accest hedeef 10¥ ane thgicoainanticatiesodaviee §0df.oUnmt¢ceptiorsrules can be

i ndependent |y tracked. in the dem,1 640 an e t .
commUSHAEd EgIdis GABRIBIA IS0 IPYIER [led 115 aREiSs Ol (5 ghLat reception

rules E4htbe &@g&@&&t%&&&%ﬁm%ﬁ@%ﬁeé $0 642 dedesRABALIN AR, This avoids
argeabl e Cost Conponents 643, and Host 1 601

Unitsibeolgudessvdd3hatesidhedhercdroppesl, e0bhencg atids wasingaasatress on the
603 and ll_%( ,
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
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chargeabl e cost conponents 604. As has been previously
descri bed resource counts, e.g., L3 602 and L2 641
WO e@e/0r0382 counts in the end node, count resourBe€BUS2005/025956
associated with flows that are defined by SDU and/ or
describes aslgadt ionk floed uameindh Hsisi‘lﬁi ef the 2dlbes Gf4Be hdduer and payload fields in
rel ation bet en L2 L3 counts, cost co one '

thoseigRh i GBI EB LI SBI oEHERES B SisA T FERS B Blakated t

that esaE@H e BiRsEEdd RAALS Makif) A8 AndiYs FRACHdEerNf @F FRtunRAst uplink
217, 218, 224. L2 Information 641, 642, 643can be

slots ontheiascesatioll 10€ fog examplodiut gewd lbmfﬁ)rnghfir typesiad mepdes of slots in the

upling zrgio fogllt Fg%%\}t'g ’ he (E’Z;? dS?(#Et%(:l'lu%g%r ézt %uﬁﬁ&?@%? bchRNIBﬁ]leat the TP

layere\ﬂhhlcld #uethtek Wﬁtthfpﬂi@hbzﬂ Rofdifion® TRe acess fotep 6OO mdRldlike to accumulate
onpl ete or at |east nore accurate record of usage o

f
informatiorsabh & dseAssiEed sRAIMFERIDEHSOIPTixample how much allocated
|4l 4t [
ouna 1 VAR he G Bl ke LS Bk 8 325, pvuseD
count 615t dbk hcn:gssm)oteo alsb mﬁm lilke tb heowciooaxamplg, ops newh barsiwidth was

as. via.t cess r uter. 610 and t nmer Wi t he
donalGg Y GR35 FOF AL BTG §230 a5 P B HERA G Doared 617. At
the iR IRk LI atidh) infafke BB "eq@@ﬁl@ﬁ@ﬂa@arﬁ&@@ reduRiibeRAgikRined for slot
usage of the communications |ink . The Access node

borrowig sughds EoBemewehb$losrd6dad uBcléorlaqu Sl@ésrﬁSﬁuSpmfncally, the basestation
I/F 6%*%&!‘%8%# Légsrlgac{rel r{%l(gsg,t Aj%c%eth(n mfb a‘%lo’n 658 Baf Canl b VF f(ﬁldw how these

o S ors“an

assigALHE SreddcRuadRA6E giaérethe dlulasle emtaégl a® t}fleonfrﬁlQﬁ@ettioﬁm device 101"
over the access |link 150" such that data unit

and theoghilityed thith cemmumicafions deyicesehaduler t%b@rwfsgrwé@ agsigned glots

t / ]
beow RSB T3 SRR TRl € Ehel e AR TRETA0 A @ftoRhow how 2
partididia? resodze vods borf6b2d irbedmsrofithe lreiah\tecnndﬁirlabm'lulb Inea'llodatnm and or

as._conpared to enbodi nent. that, dpes not have Uni
preerRREARICBIY 4P 8eT Bis7esauiey cngies Kiupive] Babp rreUAca anagocess. This i

pamcﬁlﬂ Iy 9«;{)&%& if thteYEPéf?&'t the B, hﬂﬂl&@@ﬂk%@b@ﬁu&t'ch%eﬂﬁe @(5st

l'ow classifier that can describe flows
compmnentznd epargd hssotioted vathethe respursp dage bb/ltbcv\sortlmmcatmsmwce 101°.
acceptable for reception. Note that whilst Unit
reception rules 657, 647 act on received packets they

C aDn! ax@inch&afory, e§givarRAdinformatiey RRtorsdigth&JoihtSertbofitBe access link
transmtted fromthe transmtter at the other end of

150" ase3 Bewewing Govatsiang: prioyikienoqe, &3 Biarrowiag epsts gd g Bosrowing Rules

605, LE? F%nllégéglg@%%ﬁagﬁl&rﬂ E6@%}?@%@@@%§r®§§i6\ﬁgrﬁdi@ﬁorrowing Rules

644, theBerevihgchlesbdd, 605r$bed1ﬁ§/a%]ly 1ﬁ¢1nm/ghrifofmmam| anmrthé pretdlbpcations (i.e.,
nmodent basestation |/ F a

Qualily pESeraice EBSIS) qftsgg%/g%téama%f%ﬁawl q§fen3 & B ﬁlfb§cﬁ~we” as how and

when{ bdrf\@h %15' Mol bBGRES thePYh&hny othBiSdervitdlciassidnfitiBE4t the
|nvent| e step, either one or both of the accounting

commurackiong dpvict HHbIIs addition,6B2barsawisg mahs 601, Hé4 opfienally include; i)

ion rules B/t ep t €ss..No 110" .and tge
real g L B P BREOEIB LG M52 O CPLBBaEH SR O G of acces to
sparel8s MBI BR itk @Qmﬁés@mdnhﬁewﬁaam@@g i@ Pe-Ai@d0atién AMLii) préemption
t he access node 110" or Unit reception
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
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rul es can be received at the conmuni cati ons device
101' fromthe access node 110'. This avoids Units
wbednag23erei ved that will be then dropped, andpdlEDS®05/025956
avoi ds wasting resources on the comrunications |ink
appropf&le valGe ivs beleswing cog607 joHe, dndalik iprigrigfinfdmmation czm/dlm:]be tracked
of resources such as L3 S wi dt h L2
alongfl%tl'grhoppwg%g TSSO EE @un\t,%g.?g gg%ﬁn@ﬁ{igg cr)llngs gns 19 ontles ({06 645 so
that tRURESIHHAE sy SORChA tke A8IGhESE (e BRSrity!leR] infEfinonQeRh! RRerating a
a %% onggﬁd an al Igcaf1on forB %& %rafflc and eﬁ%e 8
chargafs o miaddesnitch usagsibyghecoomunicaicensidrise deVi dbe a°Ess node 110
ent|t¥ cl.ass

e 05GPt S BFEL e D BB SR o i

view flubSetd B B&fdmngacttm VRhmeSile) thet 42€uah Baeewing adt viay lisheing
fields in those data units, that belong to that

borrowing aoynts and prerdes Q06045 @ar theyniamaet qetbe gharaeablg ¢astegrappnents
t l.
604, 6&91& tpa%?(r%cg %} th% XOIPTEG%CQ%EE%%%é %0 }\q\ﬂéld L}% P%Ss%?md‘%ﬁ‘f nake:d in either or
both e&b@lrﬁmg nratkiag pesiecss 6617662 sdthat the infexnarjrinesan betmerged @ith
e . for other types s of . slots in the uplink.
inforraRtiaBCSt baD. PRA T § Lk O g Tepipaly Brod Gyt i in
mfon?'{[%rétlerﬁénts( &), 61?9'531‘@' @H" 636, 4588634 whidM &fe spakikie Rxamples of tracked
uctuates w th physical conditions. The access router
informBdt®nvfouithe bbnbwutgpracﬁss: dedcabed mrﬁg»mrﬁ,t witin assacipigd infleogation

SS d,sslots are | oyed, so for exanple how nuch
ekn“ﬁﬁﬁk%ﬁﬁ?& gﬁﬂﬁ?gfﬂ8§gs used and unused by entity B,
stored in B USED count 614 and B UNUSED count 615 The

access router also would |like to know, for exa
hdma ferdter Bavedinaviep. whsbatedns Brles & &rsfstqpS 86%@ g |t algorithms)
rrowed 5
are el%o m ugx?%teg %Ioh{ %e %Fce§{<9§cﬁdl 185t gg«fgcgnttugp‘lﬁtg% I@ r??gl? %1 and
accepﬁﬂ(by tﬁé] u¢maiuﬁr¢humrcan‘ee a08$, mmindmbﬁedirﬁbnt the nemiinfumcatlons device
| ot borrow ng such as C Borrowed %%Pts 656 and.

101 t@é‘i%ﬁcéﬁﬁs gpgde %ﬂb g1d acgspiefl Py that pocess pdeldQa 8 g@go&ﬁtep/bﬁtween the

accesSRO4 §$ e N é’rgletﬁ% g&ﬂt{nuﬁ%ﬁl&ﬁrﬂ%o{g bt Qiunn Lt &4 en® Nl ternatively, at least
ormati on t cannot know OW hese assi gned

one oﬁ thatb&anawm @m;rlelseﬂOlS ypadstbe Ugitweaeptite Rules 61 hed éntflxted gestgpmponent

ations device 1 t he ab|

infor Y ANTIEAT BROUREFPEEOTEREEt] 61 0D BEPFomPaupE. coniBured using
a maR$Sh M §RoetAlo? pRENBMB SRIdtiveLsdHvass of tHel Ihb@ﬁ’n B6a0dr Bost 1 601.

Further, the access node 110" might need to know how a

partlcular resource was borrowed in terns of the

ative and/.or | Wt e -

prellél r?ﬁ?“%“ﬁ“%%‘?%sr c?et ?c%l ?\} ﬁaﬁ%ﬂ%}n?ﬁ%l# gg%ﬁf@%&gmm mtam its own

accounfi@teceflisiaba vhigetly @ﬁl\/isﬂ@dﬁdc@s& nodecask as ddvess nale 110’ and then later

particularly inportant if these affect the cost
reporhibaseerceards QifshamieA AcKeaYe SBFNACERS NS ke dgragan. This s

panlcﬁﬂm(éef%F FRE R’B(@&loﬂ%lhph%\g% BiBRB YEIGBorRRAut BY nb'Rave accounting

nications device 1 e agal n therefore,

serveecphineai vityt(e ign fusinglRABIUS ERW)edr such toreeoti iy wewld beftoo expensive
the access |ink as L3 Bor n

o oG BB BB 5 CURED SR TORCRBET B Iy im tht visited

domalf MBS HPR> ackdurBR rgr/ BINiRG s feti then dEdniPeh s ithdse Vishd doinams for
Borrow ng Costs 646 and 12 Borrow ng Rul es
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
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644, the Borrow ng rul es 644, 605 specifically
i ncluding information on the pre-allocations (i.e
wox@ioros4nf Service targets) of slots/data uni PET/82005/025956
each of entities B and C, as well as how and when
record @ Ir sjwiesu gcdosnélhg wwaeds gencratedatt Vigitad agerss apgdesdraneser for that operator

| ass entities at, the ¢ nic e
X relaf@g to sqrﬁlcgﬁeﬁov c%ﬂ to % ﬁ% S %l%err \?\/Inﬁgh - es%b@&%&%ﬁ%cg Host 1 601
furtheP il @28 h ¥ 3is8sdusdl Ricofd fof eltha@pbiast Y672, eddntiGied by an iopyrator Y
| evels for at least two entities that controls the
identifieri eFhegrcerd 43 stores aspRINENE EcgiftsEe8eipdah YisBedpcpssinodes from that

operaygi]%rn f?ﬁ%ccﬂfh? rﬁecfﬁﬁﬁ 89bARolidctu EQC&JuInpﬁﬁt% 'f?ﬂl e'rator Z 673,
preenption reallTocation priority leve eas
identifia®be mehlee@etahﬁtz wonifien] whivh ei zh;eascmak with tlnfhhrsae operator of the

entities, that has eeded ocat.i on,

e_
comppsBHBE A I 08d FEPePE idgst ny i iany B A{PHRE bgcfar records from
other % ér'atto}’s subh8s ROIHIoW g féﬂ%kﬁl%fe%%th@%c@&htfn'gr&&ﬁﬂs to the home
clude functions that enable e relative
operaroe abdovoting systamdiqooertrsité fom hpmeoperajor| 268 furthereritipgally includes

or r ow 0 b onverted I Nt I t
securl Qp LARRgopP AR b Bar S1o 9 S st St i AMEBRGRA 4 Boure ey
that ehaV1& tiBbp&atoe &pralesOthBacdouacieeskdabpn gyl e Gihf‘from bem g tampered
borrow ng resource counts in L3, L2 Borrow n

with, alpughites subseibes G Bss of grodertl Q49eangias lnst | ﬁg kl})@t %fhﬁﬂlowed to
v I
view Wé: Qcctoﬁllgtﬁrgc?ogg %ﬁ%rg wlwton?alf}?lhg i H{stl)fél §+‘CIP 212 g/uﬂr@gt‘sétg g}é the operator
forblb)geﬂetren@mnnum cations deV| ce 101 The access node
110" then tracks resources assi gned and sl ots/data
units received and for sone of themcan maintain a

v 'IﬁYl’leq{exﬂhQ@ﬁi\% stdp, BRINVIONHN Y 6@G§r{c‘i'dcfe¥ 1.2MeRBUk rk&rdd 68D which

actual borrow ng activity, including borrow ng counts
furthea(mmblm @nilRirecord 6@, C®¢Eat(zrr?él 68 heModempa®10 alse stores accountmg records

genere@ﬁ.ﬁ.g lg%{f qc%gsistng R ?lbati.%pgrgd'a %Bné ﬁré%,ﬁ gk ed (Qunt e a}{dr}gr operator Y

632, WhicRid \xed t@§toﬁ%50tﬂ@1ﬁ§ Wétokdigdriepdtéd zﬁ%sﬁfe@b@@e@é fod8 From operator
662 so that the infornmati on can be nerged with

Y. Pérpistsnia? peseussecordsiurthgrigclugg accogntstatg feg opgeptor Z 683 which is the

rome SR G rRSEEE10 W L5 T S,

instrusfess foi Stoftn@agoast refortly rokethdr vperatont suwh af Of artd¥, and for
borrowi ng process described in figure 5,

ansIR G IS RRe R LR REOT o SIAHER PG BV Aot state for

home gra%or 7 B8 Pru-Hks %ﬁfonhl‘i‘yﬁl@h‘dg@se%ﬁﬁ@ ,antRBcRPE MW Neformation 684 that
l'es & Costs , (e.g., cost algorithns) are

enable iteHled aazoumnmmrdﬂ @ dnddrdlitdbe protentssl fmond demgaampered wath, although
ni ca vice 101' and_acc ted by the
the SL@&% &ﬂgwafz\ﬁ WEW{§ piecoup Wﬁﬁrrﬁ’letﬁ 4P From t he
conmuni catl ons device |Or to the access node 110' and

accepted by that access node 110", or negoti ated
béfihedérandiie? m@wgem@eﬁwl@fio wHbLypiselly beritorrdaa petsisent, and

o 5ot gL TR 15PN S ors

so thdRat@mnBAg reeofilstni Hel remdvabaid temsfeane irito otifeo coratnueivations devices.
stored in Resource cost conponents 642,603 are
pre-programred, configured using

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
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a managenent protocol or programmed via driver
software on the nodem 1 640 or Host 1 601. The
W@ oonaomizeat i ons device 101" can al ternativel y BPET/US2005/025956
additionally, maintain its own accounting records at a
accorgance stith thé investianawrmeldy swimadethestackedisfametes farggrods of time far

110', and.then | ater report.these re ds; tQ it .
ongepan ki s o e RO Ml R v SR oh Bt e WRRgvic of the
inventidn BAY a6k lad&dnyulbke @hd imaiigia shywinflerimtios ihmemosy foirlsédonds,

rel ati onship but do not have accounting server .
minuted hevrst fdayst yeqks o evenapiths magy togerammesuch dgpfogmatipn to an accounting
systencl (%QPL%%% %énte}(atm %Ifq bl?ﬂ3 01t 2 oﬁ%p flasong® "Ithgs,tiﬁ %}59 @fbodiments tracked

accounti Ag records generated at each visited access
resouft@aeilisatin iafrhatddn is Brordtbdndunasintagetd domnk) or. mdteseddonds in memory or
. accounting / billing systemthen reconpenses those
in daty storqesle¥iSfai ns for accounting records accunul ated at

t he access nodes of that visited domain. In the next

i nventive step, the Host 1 601 includes L3 Account

r ddossapes 679 batstartd inuer physical me¢hinkersadabld ®edignoiugh fipa hard disk,

operator X 671 .identifjed by.an operatar L .
memdthgr o1 et Abyiee ey 0 8RRl ip saigpine readable
medi @R NEleRlsOM A sl s Qieafa§ s stopsties alljaeBntQEtsloPbitt bthe storage
operator X relating to services provided to a

mediwnbdlessages sansraryl andecornynicAtedinasedencevath theyryentorgre stored,

fur i : f.Qr .
e Rl WOSLIAE S 0 SEERU S RERAIL G5 9REHSRachineresct
mediurg @pdd thiseyre thEheess @e01Sdft6/aR: mbdulesmay also bt stogedriache plsysical
generated at visited access nodes fromthat operator
machipe reaglable RIATYr ecor ds 670 al so i ncl udes account state
for hone operator Z 673, identified by a hone operator
Z identifier, which is associated with the hone
oparauefeanfres dfehe prepant irvahiiemare dopleoened Lisingmaodulgst Hiegh modules

i ncludes instructions, for storing,account. records fro
may RyriFplrpaie Sy O aH hardhy ol of ACORAR, o sp i afe e gty are.
Many! $TBEatRf/e AtribBA nie@foas 85 meoll RRpHedEoeliRfyléh@ited using machine
accounting system Account state for hone operator Z

execudtde fnairediions,cpeh anwiftwarg, irdludeddn § araghing yeagable spechyg such as a

contr.ol inf ' L4, .e.d, r i.an, i.nf tl
R e T
compRfe® (vehlor i oacaklitiinal ILeowas, © iiplninanid obp@tibnoof the abaye
npered wi th, although the subscri ber Si.e.,user,of
I

ta | _
descripsd anethodgabccardingy. 3Bere athgghingindle eseat Inygaion 1§ direekd to a
mach|reS e@&%&\%ﬂédiﬁ:%%&g ik %aeg%g\é&ééﬁ%ie bt R%ibAGrdr R8using a machine,
I'story Ich may be~use y the operator for bil
e.g., ocmsatand associatedthasiweestto iperfenmt dneeorgheng of theestdpsdd thelabove-

640 includes, L2 Account records, 680 which.further :
deseriPig sl MeBS1EEt ST BY ECRERS BYoF Rasmiter b Arcerdange with the
invenBbR reStQREE8n HaERHO tdaQ8bIE BN, %ﬁﬁ madresty IR AMI SinttBddevice

access nodes fromthat operator X, and an L2 account

genemignD trdnmoittingpandir seceivingthe mgssage or seagsaggs.t Bhesprgseat invention is
B L s e
i nclude account state for operator Z 683 which is the
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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home operator of the comrunications device 101" and
hence includes, in sone enbodi nents, instructions for
WG @simg4account records from ot her operators BUDOSASS/R5956
and Y, and for transferring those accounting records
divisibo nvieplbxing (QFPMt or vagious bt typessyistommunigations tecBrigues which may

Z 683
v Bl TS SRR HHE by P PRl e s

accesS P18 ahd BhobAe AEERUAccH @RIy $n &hle énBodiBénts ®akestations establish
protected from being tanpered with, although the

comngurteationpbnksririgh mebie neses wsing QR ar COMAC o[E] rYaripgggnpipdiments the
moblpa' nSc’)td %’rF u%EEnl’e Be?gg nb%b%@fc&?@ut&? %%Fs(agal(sd A as@ﬁﬁn\@ (bbAs) or other
ponablemvlaad mcluﬂ’ﬂ@r&ceﬁ&rﬂtﬂaﬁimmemrcuitalahdlmgﬁ: a!ndVdr rmwmes for
result in the loss of such records and so that
implempeayna thefgethadside FgsEnba1VeR Sved and transferred into
ot her comuni 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 inaccordance with the
invention normally maintains the tracked i nformation
for periods of tine far |longer than is done in the
case of a resource allocation schedul er. For exanpl e,
the device of the invention may track, accunul ate and
mai ntain such information in nmenory for seconds,
m nut es, hours, days, weeks or even nonths prior to
reporting such information to an accounting system for
use in generation of a bill or for other reasons.
Thus, in some enbodi ments tracked resource utilization
information is stored and maintained for 10 or nore
seconds in nmenory or in data storage device. Messages
may be stored in a physical machi ne readabl e nmedi um
such as a hard disk, nmenory or other storage device as
a collection of bits located as a unit in said machine
readabl e nedium Fields within said nessages may be
stored as adjacent sets of bits in the storage nedi um
Messages generated and comruni cated in accordance with
the invention are stored, e.g., tenporarily, in
buffers and/ or other nenory inplenmented as a physica
machi ne readabl e nmedi um used to store the nessage.
Sof tware nodul es may al so be stored in the physica
machi ne readabl e nmenory. Various features of the
present invention are inplenented using nodul es. Such
nodul es may be inpl enented using software, hardware or
a conbi nati on of software and hardware. Many of the
above descri bed nethods or nethod steps can be
i mpl ement ed usi ng machi ne execut abl e i nstructions,
such as software, included in a machine readabl e
medi um such as a
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menory device, e.g., RAM floppy disk, etc. to contro
a machine, e.g., general purpose conputer with or
wowdokoB4addi t i onal har dware, to inplenment allPOr/us2005025956
rfiQn the above described methods. Accordingly,
WH ngs, the present invention is directed
to a machi ne-readabl e medi umincl udi ng machi ne
execut abl e instructions for causing a machine,
1. préoostodionud ing SomMNEAtipgy %’ﬁﬁﬂ’e‘“elﬂlélnﬁé‘rﬁl%ﬁah’f)’&féls@is and different
s Bl Ui ShE5 o6 Y BP0 L cbted iy e of

sauh@&&ﬂ@&amﬁﬁawum&ohhesnmwemﬁmdmoamﬁmsgored on machi ne
readabl e nmedi um

3 in nennrgiéggﬁa in the. device
gelstarminingWhen %ﬁ*x‘éﬁf P?f-‘r*ige%’ﬂﬁﬁ?&ﬁs ¥ %Pﬁ@mPH‘é"%EQ%Sa%fé“"e
girected to,
excend hE BROARou kA FesBE R EC R Bl RiXal il Boch el “esoages
ofin tdspoymees elelt:rrmmugrth atoaid mwﬁomgum@dcsqmlexceedmg the pre-
ariations on t nd us .of _the pr Nt..
a“oc@tﬁi/re‘ﬁ?lfrsw Aj9eesd Bada Hawewprfr“@ﬁ gatcq repolirpes 163 first user
fromalgéédn@qeﬂprtrélﬁu@eratedlresowt&w of the above description of
he i nvention. Such variations are to be consi dered
wuqr¢dmng eecondpeer 691 atHeast pperion®f Saquﬁ@alm%tﬁ%eféowﬁ%ﬁ and
appar at us
fefis G oh Qe Rirdt b YL bR RN Rt
(OFDM, or varlous other types of connunlcatlons
technlques whi ch may be used to provide wr
orheune

ess
2. bed pﬁﬁ%@m 1 ierejB ghleas sare 05 S GRalee ECLWS%CM% from
resouz e?do?%ml WHER SAd SQhE L n%ergpgntmg't% SIIRRHES of a preselected portion of
dingly, 1n sone enbodi nents base stations

said gl adsbusés. comrmuni cations |inks with nobile nodes using
OFDM or CDMA. I n various enbodi nents the nobil e nodes
are inmpl enented as not ebook conputers, personal data

3. aSPicShaRb® of FRASY, whefeiPid@SechRd L i Lertigell €LSlIdcagdnIa Mfre-selected
receiver/transmtter circuits and | ogi c and/ or

portiorooft saitksecorfdoset phpreetepatedhrgseurecsnet hods of the present
invention. WHAT IS CLAIMED IS: 1. A nethod for use in a
conmuni cations systemincluding a plurality of users

4. anthedhéthed 8Nélaisel Switdreipfatleadtisomatof daid eeammwas resaurkes &t from a
user being assigned to use resources ﬁn1a first one

resougte gl & WBich S sproad Aerds a@tglfdrt%%feﬁ%lé@ ogatign oL PAglfesources.
conprising: determ ning when said first user requires
resources for a conmmuni cations service exceeding the

5. prereahtiioabedainels oters sad sicgné dsarissalided fordynaméesllocation of
in response to, det that said first user

resoyresg ffone s2id acon 6L 85&&9?%":‘?8 T8 Gt-eal | ocat ed
resources assigned to said first user, providing
real | ocated resources to said first.user froma second

6. seTheohethpe ofitlhior &t whtreioaolersieomesf sail reallgeaed exspprges were pre-

1 Q§§r fqi a% %e&§t a portion of said reallocated

allocpled 10§ ECOUGE L har gi ng said first user for at |east a

portion of said reall ocated resource.
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.

8. The method of claim 6,
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2. The nethod of claim1l, wherein at |east sone of
said real l ocated resources are froma resource pool
wo canmondskzh sai d second user is entitled to al PODEB2008025956
of a preselected portion of said pool resources. 3.
Thiehenain haid r@iloeat resourgereinelude & timgslobanshugid digfiergnse in the amount
led to i - ' e ot

chargg%& e § ecséﬁl o1 %gegi‘iteéfgotg lsgcggg%a&ﬁée g‘fﬁn%ﬂo%f gﬂ 18%t1§£e of: a timeslot
type, mﬁﬁvmiot(lﬁodblaﬁhdmtikne ylbtedlﬁﬁcﬁoxat | east sone of said

real | ocated resources are froma resource pool to

whi ch said second user is entitled to dynamc

9, alfh%?ﬁéth&ﬁ‘oigflalﬁpplw S PHLst priori le\;@i‘ dﬂ?&h&é’d RfithGhidi fifse user, said

wherein sald second users s entitle dynam ¢
first mdolrioy keivelondioditimgesspniora g $evel nigaed th ssigbfmsdusyeforafetennmmg the first

al | ocat ed re rc od of c
user'yied By b Brpvided ST oeel poies o e secidiise S Baged resources,
relauV@lroea RAGR:L 8¢ V\Eﬁ@ﬁiytl&/eﬁ st?kné@ € deddb 8o other ubBEthAEARR@Sceeded its
of claim 6, erein said second user is credited an
Pre-ammﬁltremurCGSal d real |l ocated resources which is
different fromthe anmount charged to said first user
for said reall ocated resource. 8. The nethod of claim
10. 6, ™Ref@hsd Sfadlant % alHepe i @ fkall @atad) re Sisird a3 Gl el predallocated to the second
timeslot and said difference in the anount charged to
user;t he first user and credited to the second user is a
f %fe'iéiggala %’tnd uEast cﬁpﬁecp% arflodlt 'ﬁ&sslaﬂltreﬁll/d?ﬁted%#'u%s which is
ot e and a tine s Irection .
differehtefrom ihe ash@me claarged tstsa;olrﬁrsnruseyfolr saidlredllocaed ospacechnd

with s ser |rs |or|t vel . .
" eein g tregpoeiatvgen B amoutihafie % e g b ang credited o said

secortdSREr ik QbteflRingd B NERGbM6S it a'#ﬁl@ht}sle(/élﬁhgﬁocla‘i’e&)ﬁlth one of said
provi ded reall ocated resources fromthe second set of

first gndesecdndasersed resources, relative to a reallocation
priority level assigned to at |east one other user
that has exceeded its pre-allocated resources. 10. The

11. metHRQeAndhunedafibs Stertde €iairs a0 Oviietabdio difeeehce Q)&Weﬂ&ﬁe charged and
were pre-allocated to the second user; wherein sai

creditg g AT SeAe AL A BBOUE gL relshiTerepenpeibEsh B8 firs
pnontﬁ)gl%g%}iiragﬁila\f\éﬁ &lth 551d Bl fuS& S gh afréﬁwg%:tgt?l e@{%giev%hé’srsgﬁgted with said

rst user for said rea our ce;
secondhserei n the difference between the anmount charged to
said first user and credited to said second user is
determ ned as a function of at least a priority |evel

12. aSHRGLANAHiMbA s X OF cRfh 9, Whédin salitheSGHONEr 4PEdted an amount
for said reallocated resources which is different from the amount charged to said first user for
said reallocated resource;

where 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.

13.  The communication system of claim 12, where said difference is determined as a
function of the most important reallocation priority level assigned to at least one other user

competing to use said second user's pre-allocated resource, said most important other

42



HOWON = SN e

~ N AW

11. The communi cation system of claim 10, where said
di fference between the charged and credited anmounts is
waledosnmizaed as a function of a priority |evel PCT/US2005/025956
di fference between the first priority |evel associated
reallovdtion psiiidy feiveldteingsmne ofinldsstharear dsegaslito themealdodatign preridy level of
associated with said second user. 12. The
the fis¥8{ini cati on system of claim 9, wherein said second
user is credited an anmount for said reallocated
resources which is different fromthe anpunt charged
14.  t @he apmmuinicationisystenn of claian & wheaein seigtnseraleapéngrregource that is

1R BTG PSP ol o0 ©

real | ocation | evel of at | east one ot her user that IS
conpeting to use said second user's pre-allocate

15. dbegpmaunication pystean ahelaine &4 VEI5 ] stid Aopnte aqr?ﬁl ggiven to the
secon%%r% R Ghaflile ﬁﬁ%@ 6f 1;r§d1?i BlphBLIREAVEBe 1%’}9{0' RO sbnd user if
nost 1 nportant reallocation priority Tevel
said smdglsadvascjgoang toame said nenllot dted resgwresconpet i ng to use
said second user's pre-allocated resource, said nost
i mportant otherreallocation priority |evel being one
16. OfThe 62 enuhtaloR Eystsin 8F8IAIM ¥ OwhidiSin s8Rl PreaRb Y REduREd thit is
| evel of the flrst user. 14. The communi cation system
realloofted toedard first wive mould haak Beqry esed by seidtseepndaserur ce t hat
is reallocated to said first user would not have been
used by said second user. 15. The communi cation system
17. OfThelcammuhibativhedysiemh faildmale Whnbreﬁlf said @idfererge betwekn the amount
the second user is |less than the ampunt of credit th
creditggf} e Keppad werrngichged 1 the 81 #enalse @ funcfion a? g first pre-emption
prioriB QT AsiAa ¥R Bl B bt L AL RERA SRR IE R level agigned to said
secondtue¢rei N sai d pre-allocated resource that is
real l ocated to said first user would have been used by
sai d second user. 17. The communi cations system of
18. CliikeMietkod SNELiRH 1N wiRktdn SHill hEleRRGEmP BF VB FeallBEat&TRYGUrces are a first
credited to the second user and charged to the first
porthmsmfrresogrcas oIE- aalIOR:altnd ta gand efcord pserghe pxeéwérfptth@wompnsmg'
ned tothe.fir
PehSiainase R ERR P Raseharstiond e G Sty Aith eo
unu“ﬂgﬁgmdﬁﬁnmﬁhe nmet hod of claim 1, wherein said at | east
sone of said reallocated resources are a first portion
resources pre-allocated to said second user, the
19. ”‘%‘h‘%%jet}fl&ﬁ & ?glrncf Wehﬁffl Heasdt Q?ff’lg bPéhid ?éaﬁo@a%é}f)ﬂagod\lf(i& alg]e a first
or ‘a second por pre-allocated resources I C
pomcgmfuéumsmés pre-shicated ys taddrsecond user, the method further comprising:

charging said second user for the amount of resources pre-allocated to the second user in
said system; and

providing said second user with at least a partial credit for at least some of said resources
that were pre-allocated to said second user when said at least some resources are: either

reallocated to another user or go unused by any user.

20. The method of claim 6, wherein the pre-allocated resources to at least one of said first

and second users is a portion of bandwidth on a wireless communications link, the bandwidth of
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19. The nmethod of claim1l, wherein at |east sone of
said real located resources are a first portion of
WO e@ooee3es pre-allocated to said second user, POEUS2005/025956
nmet hod further conprising: charging said second user
said doarmurieat@nlink vafyinges calfmmmnpmf phﬁdidatb cardatgortsgh¢rhley resulting in

.second user in sai |d ng saj.d. se
vary G EROWKE A e egaes hgRidhap 61 abietet ok OEynq i SRERand users
of said resources that were pre-allocated to said
second user when said at |east sone resources are:
2L ei'lfhfreneth@fhoﬂ Qi@ia"t @durtherga@prgnguser or go unused by any
é)eréfaflpg 8% fl(éCé:S Sc%& ggtg 8@%{{9 aﬁn \ﬁ?gf %&J‘ al &%ted d resources assigned to

at lea&rtdleﬁﬂ sl dirst<d Sedodd asg@o hidilablect a pamiduiatl ‘pdSanﬁn téme as a function of a
W rel ess communi cations |ink, the bandMAdth of sai d

determineehphyigalicondiupR Mhichcay VAR oyst Bme @HEsinghe AMGHTLQT Pag-allocated
]E“m&%gq, tﬂﬂéa&%ﬁgﬁby resulting in varying anmounts of

pre-a ocat andwi dth to said at |east one of said

first and second users. 2 1. The nethod of claim6,

further. c ri.s oper cce ode to .
2 RSP TR NS A B B PSR eERaboc o anater o sid
first Akt i@fixdgeast one of said first and second

users available at a particular point in tine as a
function of a detern1ned phyS|caI condi ti on which can

YZ@%&}?‘%E@d %‘iﬂ% %% ecet €1n ng n%g ncf :Fgcturgersqﬂ g dfe?%i %‘h? gf sald first

and sédond\WeEE & N1pdrtien aﬂwﬂmmﬁ of raaviedlbs catmelini csions Ik, e bandw1dth of
anot her of said first and secaond users js fixed. 23.
said cpremyRiEatons Bk ¥aring as a thpioBioh Phycab pendifionsdgreby resulting in

varynfng g@gﬁrﬁgﬁf bR dbchERR % '%g% ik szélﬁad't falt dnS lof Qﬁg 28GR Yecond users, the

portion o on a wireless
1nmh@®ﬁmmmtoﬁhpmmngll nk, the bandw dth of said

caonmuni catiops l.ink .var a function of physica

C ORGF TR PFEGUT YGRS Rl CohPOH Hop oG EE o users when
the alﬂf)l?nt%'fg%cﬁicﬁgteﬁ?&%lifce%%ﬂs%eﬁﬁd Qﬁﬁtdét&ﬁﬁﬁedqe%lpf sai d

first and second users, the nethod further conpri sing:

increasing a reallocation priority level to at |east

_egfl?tg@%gfe%m @ w egfag Ceglgrg ES St resc?ur}cetsgg i aQJ is a portion

owa pre- ermne

of bah@®Vidth or24 wirklees sahmoskc&ions liak thd banddwadei of shild&ommunications link
pre-allocated resources to said first user is a

varyipg ag 3 Brchen phpitywicak ¢pngiiions.whearia s4d POFHARP gereivdiea the bandwidth of
said Jon{}hum&nl%np ﬂﬂgw lﬁi:gcnv QE)reS@%ﬂm{S}f?m%% jcations |ink

as a function I cal conditions, wherein
sald portlon is zero when the bandwidth of said

conmuni ¢ k js below a pre-determ ned | evel .
25. zéﬂw?H@hW%?ﬁganb¥qEF rﬁPﬁmnﬁﬂgther conpri si ng:

providing a credit to said first user for releasing a resource that is pre-allocated to said

first user, so that it is available to be used by another user.
26. The method of claim 25, wherein said first user releases said pre-allocated resource prior

to a time at which said resource would have been scheduled for dynamic reallocation in said

communications system.

44



O 00 2 &N R WN e

O 00 ~1 N AW =

[ = S
N = O

providing a credit to said first user for releasing a
resource that is pre-allocated to said first user, so
WO b@b/02d342 s avail able to be used by anot her useCT/URBI5/025956
The- j Wk j ' ' . :
27, o o8B AREaRipsSy e 0 e Eh de Tl fres b3 oupces whereina fir
user tling\ksighed @i e respotces fromaafiidt dreeve shidesatsof Ipegtalll @dtetiaesources, the
dynam c reallocation in said communi cations system 2i.
SysteI OB Ecat i ons system having different sets of
Prife-ak kRCRlemidifS RHES §Fd RS L& Redhireh Fibuld8Efor ARbABhunications
assigned to use tesources froma first one of said
servieatxsealingthe ped- hltnrated desosmeosiassigmed thsnid {iest aser;

conpri sing:, means for deter.m.nin en_said fir §
s B PR e R db S e TR 2 sy L et Bbeated

resoutegeedi ng the pre-allocated resources assigned to said -
first user; means for reallocating resources to said
f imeans fererediting second usei ferept legst ppaction|of s2id aepllocated resources; and
resour ces; - [ 1] ' t
| SR SR plBRR g Rl s e P RERONGE Rl B B resource
nmeans for charging said first user for at |east a
portion of said reallocated_resource. 28. The .

28. ¢ &hﬁ?ﬁ%ﬁ‘%“&%f@ﬁfgﬁala & whszein d meeps Eﬁéicaedﬁ%smnd user

credifsQh affoBH fot B4d ReaHBERALErdSEECH RER Is3difiBreARoRhd hoSficHarged to
reall ocated resources which is different fromthe

said fasouset for haid gedlocated edsdurce.r st user for said reall ocated
resource. 29. A nethod for use in a communications
systemincluding a plurality of users and different

29. SeA sneffodTbLaddlih AGahRELri @SORY §8%m Ackidingla pl&@TityI6f Wdgrs and different
assigned to use resources froma first one of said

sets of presalisicaigdl gesguices .t firgt wsesbring assigned ko wstrpgyrees from a first one of

. conri sing: 1.0l i d.first user requires

said %;gsg%%l??ec%ls&fagcg%és lci:]é)mr%gfutﬁ?gna ?)gﬁé&?gFl& ce exceeding the

préeteanimcgivéieh 524 ikt Qe requddel adsberceofos aicdminumsdatiuseservice

in response to determ ning that .5 idfirst user
exceqdin fhe gre-aliosaled sesouicky avalinblg 1@ prd g‘Fsé & ocat ed

8 9%&%81%% G Vieteh AR R het SR i‘i’r_stglils%ﬁegﬂ§€sr resdUr@¢iedb&Aing the pre-

real [ 0cated resources to sai t user froma seco'nd'
allocated resburpeseavalldbde & edid fiess vser.qeeyidgpgneslbcatg resofiicesto said first user

char geabl e cost conponent for said first user as a
fromiaéﬁ‘if’?'ﬁéﬁt (%e;fpr%ff’ﬁ?c@éegtre%?uf‘feﬁst portion of said

r 62hE@EAS 8 frdt GRABEMRS cosBESIMBARAT &drishRl farsE@ePAa function of at least a
char geabl e cost conponent for said second user as a

first fartien plovaicorealiecatedagiougceseandnd portion of said
][ fﬁ%lp{%r%? 1?%% g%c{ol?ié I%ﬁ%rggzﬁ)'le g’o%t co%ongﬁlt F&%aﬁfse%rﬁf JEE&?S a function of at

least a second portion of said reallocated resources.

30.  The method of claim 29, further comprising;:
generating a charge for said first user as a function of said first chargeable cost

component.

31. The method of claim 29, further comprising:
generating a charge for said second user as a function of said second chargeable cost
component.
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generating a charge for said first user as a function
of said first chargeabl e cost conponent. 31. The
woreddaoeosaf cl aim 29, further conprising: generptT/Hg2085/025956
~ charge.for said. ond user .as a function of said
2. oMot 2 EEbe E3RBERERC 35 ke et hod of
c |g€hé¥ht_2r9g, f6ildle 2 5216 PR ah 8 két@nd USRSk @hdrBg as & AincABR oPboth of said
said first and second users a charge as a function of
first apdsecopfl charggatile eest cemponsaSond char geabl e cost
conmponents. 33. The nmethod of claim1l, wherein a
portion of said first chargeabl e cost conponent
33. atTheinhdth@bbfcliith Bavlidrdie alpboatof daiddisiohagabls cost component
~different froma portion qf said second chargeabl e
auribytghle te saif srrdiacated tespuasdb AEferant diomya perkion S aid gecond chargeable

cost cofipBHédt Gftributable to said reallocated resources.
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