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METHODS AND APPARATUS FOR RESOURCE UTI LI ZATI ON
TRACKI NG ACCOUNTI NG ANDY OR BI LLI NG FI ELD OF THE
WO DMERIU3EN: The present invention rel ates genePeEl/U§2008025753
the field of conmunication systens and nore
METHORE ANGRA Py A10A TESTUR S0 BREE BHEIZATIONTRATKING,
ACC TRt A R BEERHGEES and to provide a service
and/ or costs assoc:| ated with providing system
resources for a service and, optionally, generating
FIELBQPB IHE IN VENTIONPi | | 1 ng infornation formthe tracked
resource utilization and/or cost information.
BACKGROUND; Cormmuni cation |inks used for transmtting

f'gfsfééﬁﬁe%ntt Erﬂg:hﬁ&g b, %elﬂggéﬁgv alqe)f ?%Q{T%Hﬁgkfg Sfcgd ?ogééyg‘t%hﬁ and more

spec1f1aa11by1gﬂhethod$)md maﬂarskfe]t trddkingsthe Thbsaiopad k@bufclemmd @rpgovide a

cted towar one or nore
servicg i CERats COMRIAE bl D BT vhe DL s By AsERate A, optionally,
gener&ATIEYuRBhE Qﬁ@’of billkng 1?1_%9@&1‘% tBE §a8@Ate QYR difli@ation and/or
communi cations link 1n link-layer franes that nmay be
cost infgmatider ed to be different types of tineslots over the
comuni cations |ink. The conmunications |ink, and
hence the tinmeslots over that communications |ink, are
BACKGROW@NDY known apriori and therefore the system costs
associated with the utilization of a nunber of
tinmeslots is knovvn i n advance. Prior art

CPIBHLEALHESH 31 DELAFpL BRSPLEAARY b P

single @dsotirck i(x g dbsidaadthTiailalsle esbe siauddimadngsi cmhpefing@atla fBws. These
an accounting functi on that tracks either the nunber
packetgfows #e&ieeted (Rares QuitBlR. aRe Faow o sisters that fgs cpnnected to an

access Jéﬁfé}(ﬁ}{ Eeg& c%ﬂﬂﬁf 808 . g’hg E%c‘%fetspﬁ@ E@% t Sv8&he Qommumcathons link in

drecei ve eac nd system
link-lagekinomes tlhabmaaiy b@ sdnsoferdd tobs Idtffemntttypnsmﬁ ttioes] ot O\d:atha:

commiipgirg Rkof hecrterciis TR PEINEALs P8 B kBUAE Rt

commﬁﬁi&ﬁﬁﬁl% %nthrE |t§/ﬂi&1@%‘10%eaﬁnbﬁ N8 biRk&otchBe SFtaN 66dt£‘953001ated with
information into an end system bi || by, for exanple,

the utikizdtionpifyinvgnbeh ef tmndlets ivlnotat ia a\dmanog Blyoraartmlgemp@rons links

. dat ALt ) [ [

ncuc i NP g B B B SRR B BBl kg e

size. THB @éc&js@ﬂau@&rtz dﬁly(;ﬁarﬁ)nnﬁaﬁ/ bedo@nindiuablisath@) tradkd eRBét the number
al so track the usage of differential service classes

of timepleip utihzedynapandsastieener Simpky ks Medrumnben epdosgzqiof packets being
dehvelseﬁrtg | a%? rgée‘%‘e oﬁre%cﬂ@lilc[@ﬁ{e% qNRM aq{ng&lg ?giléh 'CQQ é)(fj t1g1§,slots, the

him ~and actces SEervi classes man

numbes @f data@nfis eiplogsd bpan ead sysemdl vﬂ)&:ﬂt@ maal&@ueltimaa)ts or packets, is
adn ssi on contr ol Id%orl thns for the comruni cati gons

sufficipptiRr aqoRBRHERIIROChAIGIESRN Siendranskaipdhe aecopptipkinieianation into an
end sy?tﬁgﬁgplb?}c fn({:]c SR AP CnblftiplyifSthe ninfbRE B &S Whitoy 4 BRfee F%ata unit.

Other more sophisticated billing and accounting systems can take into the account different

charging periods (e.g. dayrate v nightrate) and can also track the usage of differential service
classes over the communications link bandwidth where said service classes are maintained by a
scheduling algorithm, and access to service classes managed by service profiles for each end

system as well as admission control algorithms for the communications link. Once again though,
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systemtransl ates that usage into a bill abl e anmount
via a specific service class charge. Novel
w@oowanzideat i ons | i nks are being devel oped i n wWETS2005/025753
there are nultiple fundanental |ink resources that
prior BE@ghtérts REcK tha aidtnt FHesoufle Williz&dintd36h §Q%1ce@iask NRd the billing
utilizing each resource can be very dynamc. Wreless
SyStotFRE At tyaga o adulbeils Ehew vied SEP St wave: dusrchire
and space, with the nunber, |ocation and novenment of
end systens in a cell, and in neighbouring cells, that
aMovaLtonvabyicaidne ks A bethgCRVEMpETiat which tHeear 3ahMEtiple
i me rel ess |inks have constrajints_on transm ssion

ti W ( n .
fundamepia EI\% Irsowrsen ket rsed te hp Haskey, andfeehishdhe eost of the utilizing each
i . [ t i . i1 .
reonBERGE085  9h ST RIS BBy 89 e v i
and spagk+ wigh theamimtieglscatiod ahé mosemetarfenad sgadmonsa télnlknd in
Di fferent

. .signali nd end. system packet transport, ) i
neighBodhi fellS; B arcoivel A ERoP P e FusRMPRREER of thogrms e, Wircloss links
have Enk{r@hRYn thnBRSsRin 16RDEG I tb Batter T UhpRY, in@:'lfefré{cr@ neration and

types of packets of the sane size can’incur ve
regulatpriyfcensiraints.dadddition higansomssion epatgycls needkto Bdmharedfacross multiple

. the and ot her .effect.s describedq in their :
carriel e AU oBhllni oS ik SERDIReARA -p in pasiies ransport. ifferen
transrAISS1ON IveRGn aiTtkrétit e TbtSot64tE BHferdM GinRURY: B5hasiik SRS ldifferent
information is typically generated in the managenent
types pf Backots @htherpaimeisizgtcas indur veryhiff¢rent lpathen therapmmunications link. None
' honi ' . . sel ectio f.
o S TROSH ST A oA P EYER, RO SRR bl e
accoustifid arai tHingfsgsteins ad kdragatedsl/seim clBt Bifsinnitidg i§ ROicNPaBhdated in the
cost per end system of .delivered service. SUMVARY:
managgmang E]éf‘?’dﬁhl@? W?lééfoi?ffé%%nt ddang tsrydimperndoning ef ganaeity and even
rough@BRLRn SURLSiASRIEE %z‘etﬁtav\ﬁxﬁﬂrﬂ{sﬂi\gésginr)% o Shflent for tracking and/or
resour ces I a service are tracked Th a system where
determinimgdbadyreintie cos poremksysani afdetiegeddémipeon a vari ety
of conditions including resource utilization by other
users. The nethods of the present invention are well
SUMBMIARed for systenms such as nobil e communicati ons
systens, where the anmount of resources and/or costs to
a systemof providing a service are dynam c and can

c .on.a relativ rapid tine scale, hence.need.to . .
o COPRioR b el e ¥ oS e TP Fmsi reppisted with Broviding

systenh Fo4OUr¢@stok b 364¢idatiré 8BEMEH 1€ Wykdrh HdeteOfe APaiBibREesource varies
subscri ber basis at a |level of detail beyond that

depengling opady aigtysyfsoadisionhinchidingrasoueeritdizaion byother users. The methods

! |y B xed.,.Service charges
o e LT EES) ABATBIRI B bl Koo AR Lo,
wherewthd dmdiie of ra3uRiceOind/ @SOS CE S s Of PRRiliih® a d&lvicéeie @ynamic and
fi xed ampunt _of data units varyi as a _function of

. . n - .

can ChgRgq AT FREILVATY TRBIAHTDS Bl hesievieed o sdisd dpng service usage. The
inventRATRAIVES AR AR ﬁﬁti?atifog B G p%E slfscrible b'aEf? AE4 16981 of detail

ot her system users of providing the service to a first
beyond ¢ett fracked.in systerhewhsredfandwiddr fre¥ @rutleer systems resources are generally
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
wpe@emtdsexat ed, e.g., prepurchased, resources MI/Uk2085/e25753

provi ded to other users when the user to whomthe

resource was preall ocated does not use the resource.

Resource utilization and cost tracking information nmay

oddsers ¢an be opedited fgr pre-allocaied, ergs, prepugchased; resobidee wiidhersse provided

' he recipient. of conmuni catj ons,services, .in
to ot &dls R I Tk B PR st iR e eisR e BRERASE 554 tpe esource.
wreless |inks, and/or at other locations in the

communi catjons system Cost and resources utilization

i ftesPivge nBlization sad qodtieking infarmprsiongntisedcipiy a parkity of locations,

: j . . r aul. . subscri ber .
o ATEDTRTERLL R4 AL 0 So Bl R B AARSlces v
commurficaterwith aobila nad¢zevia swifesss libley, afd@lst & otiser CuaiuAd Biahed

usLn% an accounting_ conmuni cati gns, protocol such as
comnyingca 10BS s teEn. oﬁgoqﬁa ﬁiréefséllr,ce% wilizatiop E’é@ﬁﬁ‘?ﬁt‘lﬁ’ﬁ 1%3’:3%?1“@4 on a per
subscBBECHRATRE sOREEmes ERnaE BRI h&D é're{Hu?z{r fél@gcﬁﬁerlﬁjirﬁ%rfd% level. Cost

bi Il generation purposes in sdme enbodl nments. e
and rgseprsetugiiztivhgnfoanaioon omy pbresubseibet basthet eomimmidakegtusing an

uﬁgi cing for servgc%% V%rtﬁh regard to_an individual .
accoufiiae COPHUMCAN G AL B Rt i SR8 Ljermgter-do 48/ rspunting Server
or co2 WSS JdBY TRB keh¥Rke iiffoHS/fbni 1§ i i

__ determ ne how nuch and when auﬁgé?Pﬁﬁl n%gqg?kgﬂggmfgsonm
emboglimegidsi Theanpyrénd intarmiation thay e usedfo deteraine flut pelcimgsor a service.

o ' weights can be adjusted as user .
with 8 o R R R L B R u B R F e Ta B Bf gt
paranWitdrf ueddaah iaCdds@fiodéOIdefertfiR Holv hBSPAETWBeM hidr Wil be allowed to

| evel which corresponds to the anount the user has
transrgih AR/ AT FeECINe gatp o 8-a VidchIpIPSdinke P cheduling aveighis paan beradjusted as a

oY ) . infor Don.

vor SNSRI LR, AN 0M, HSDANED Yyl A hers s o
resouseheithin aigverwidch toresspaudd/tother amh@mt drrusbehadigtsidad phyifor a

an. access node to make sure that different users get
ComMmyNiGAHPR BITVICEy el s of service and that revenue which can

be generated by the varying anounts of data which can

be delivered in a wireless or other dynamc

c disingthe eisbws uslisttiomant drte delivary gifprrhatinnl thackad wn a per subscriber

. dependi.n n.a.variety of conditions can he nmaxi m zed
basis, SRR « B bt Bna G Blesr3 08 g on aB g0t mode to make
sure tha Erfér@usé @ GeOdiffetont RvEIQ DS s&G9ic8 ah@that RfveRid Yhidl can be generated
purposes. In accordance with the present invention,
by theswarying @giobais ob datp vduehuess hettlstiverdd fif erveirtlessseotheadgnamic
T T
maxirhized it/ eSdt tastiat@yse driv¥r BRteedtariel doRbEakdARMUB/DS into
W lling to accept higher 1latency periods. In addition,
considesatiog fpRbiYiW WIREsEs- conditions requiring nore
resources than users in better conditions to deliver a
fi xed anmount of data may be charged nore for
di&l aocerdang: whie tigbqiresehhmveitiony s@viged ¢hntbeerbeitie@ whetediffbrent users
.condi.tions to reflect the higher system cost
are bﬂicgg

preply {4 trapsmutting the same amount of data. Users seeking lower latency in
terms of transmission delays may be charged more than users willing to accept higher latency
periods. In addition, users in bad signal conditions requiring more resources than users in better

conditions to deliver a fixed amount of data may be charged more for delivering the data than
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delivering data to the user in the bad signa
condition. Users seeking particular |levels of service
woreapepz0323 or a guar ant eed anount of system r esSPUF/USR05/025753
such as bandwi dth. In sone enbodi nents of the present
the udefianthd Bdites %ﬁal%oﬁ&i@iﬁn&%@eﬁéét% WBHSS stﬁ:@sc%%‘lr £58Goiated with
whi ch the useéer paid have guar art ee e assigned t
delivesingedata wghe useT math@é)ed Sltgoalvdmdmtlbhe resource is aSSI gned
will normally be billed at a different rate for the
resource obtained fromthe other user than for

ganersalebMng paiticalal RvEIS SO rORE malfiRy¥ses giighiadd SvGiht of system
real | ocati on of the guaranteed resource is rei nbursed

resoufeqs paghrastbgpdwigeh. (Ja_saie sethodimensssofithe eresmﬁenw@pe much a user can

L 1 S IIe t he. resource
L0 A2 B 5 008 S5 sy LT 5E e. o
user tomihgphnihk rgsopadeds ﬁssrgnédh will ﬁsmmmegjiﬁécﬁﬁtaﬁﬂffhﬁnf takd f6r €He resource

obtaidiR it G B o EMER A TRABIE THOLRFosN BT Y ocHlowed
reallogétﬁﬁl' JFGhd gﬁlﬁ’aﬂ@éﬂ @&u‘f@cqg r8fl @H HE% ﬁﬂ?ﬂ% bﬂo{&gﬁeg fesource. The

data units, e.g., transmtte pac
systerh |aﬂﬁmmgrfam:b§aammg [$ k ngyelperrqd olsemsoukcerod prefitduinake falllocation while
rt whe I Vi dat a unlts e.

the uspERR0 GrEPEly pie G b BB GrUpiea o1y o6 Pl compensaed for o

resouiick EMEH Woullifhebdik @BuABdUse this information to drop
the unwant ed packets of the type being rejected by the

wirel ess term nal prlor to transm ssion over the

T P -
data uﬁha fege hrdre mitpRicieekéts, \ibt 6dth BilBng BEH %b@ﬂu%spd?ﬁfbsﬁg A moblle device

unwant ed and/or the users bill is reduc as conpar ed
may reRErEWheIhit g%reﬁ%;wngruawg.meﬂtdamm@m %dd?fiaékléﬂt rénat e bmgeimpped by

the un|1t§ \fﬁé\ﬁalg I'_[e‘ lgé AL}JSECEEH‘QW ?usgrci pac {;ns f%g(#aﬁ tagtef)(jlac kgéts of the

type bﬁjngahjemmd éytt]lieﬁWﬂ"aheisI teﬂmlﬁallt priv@tio GHEHESS bl b‘/f)t thewatMeedlink leading
§£ Zcha ed for retransmtted data units at a
to mogg; I%IF% the Wikgess ki dp omp PRIROGMENES; & HaGHilY Bet¢hageg for

packeRRMifich ﬁ@qh&bﬁtgﬁhs GiRd 98Rardt] ad FHIAL ﬁ&é§ B]ﬂqg Péd%ﬁécpgkscompared toa

may reflect the system cost associate
chargéhfog transmpistiveg whied patketaniffeteatiledelt af billiigman Hé Oﬂed for

sckno g BHT PRk SoMENER AAerhrou]sed AU A0S SR e ieh were

transnki¥6d BitQioR bucRbssklllyaes@don tracked on a per
subscri ber/ per séervice level in the systemof the

present |nvent|on nunerous billing variations are
tim.ze.the anpu
P25 0 Rk Sl Py T R R el H e el e Bpts whicn
are trafEnfitfe@ dubeoriche Aldaltnalsohat RRféhe dnsmisstbns n?a%lqaﬂe?& the system

nore resources are requl red to ransnit data uni'ts
cost asggeiated (e thopirgshigherposien fargetragsmatied dasa ummd&xbﬁm¢ gue

retran%m%mpﬁ \x)fﬁl SA&%@%g g\g h%‘é’ 5 e@ﬁelr‘?rlgj&fgh% %Q SL a§sr1]or} tr?cogﬁ?trﬂsrgrs.
period even though |t may 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
w@ovpaemses t o systens where billing is not tiedpdi/UsD$/§25753
to the actual dynam c cost of delivering data and/or
obta1rp£ Qéﬁa% R e PofCRib LAl &éTRHf%h cﬁtabtﬁl?trs\fﬁ §% eleggeal%a@ n though it may have
nbodi nents users can
a negan@umpactforxmhai dsexsasystd:rrr nesmuemasy lmer 1nbma£eﬁl(:1ﬁla\zﬁ)rﬂance with the

. redetermn ortio .a. paol of sour ces
invenf S RES PR toutetns SHhetechiliiBint Bettied GReilia sei dxgmic cost of
dehvd?fn@&ia’taoﬁfa?cﬁ%réﬁafﬂ%ra%ﬁmﬁ%oﬁhm ¥r@k€ granted
resources, when ey are avall abl e and needed, from a
particul ar pool of resources When a user, e.g.,
r equi add resour

o} € eRBSE R e PR B Boe Wil P st AT of peatiocated

resoueSal toQeEdiveos @Het%ﬁﬁm@d@éiﬁbn of a pesIVFTERurdY a8bARSers do not pay to
froma partlcular pool , the user is allowed to acquire

be guargpfeed # Rentaip éaf@uwefa»reaélogated FesQaescnd siplyrareueragted resources, when
they ad %Ilaﬂl%aa'hﬁ%eé%daﬂ%‘lrhfﬁany&?MOE{:gf ﬂé?c%r!:e% %gen a user; 6.8 service
resources ma re not 'goi
subscnhﬁdrehmréd‘lz&idilidml resstesdeyord thesdwtsubiriber iMTﬁnﬁhe@@sVaeresult of
been taken away fromthe other user due to a_service
proalGGRIOR OF 16 BT 8! THPHTEFGEARIR OB JopBHF Wi acbrthe Heer is allowed to
acquureeaﬁﬁiﬂlroﬁﬁlsmsdlﬂce%o 8 cEOREH TR Srealiitdatla Pﬁt‘ﬁ@f U8 The
resources I s tFrac A user recelving reallocated
reallowmabm:s@ases may barageukcésavhlt:ln evereemdt|goiret te dbe issdbiy thetladr user or,
.rate which i.s hi herth e rate such resources
aterngljysty ﬁ”&}vl@b@“&tbe?? eeayar R AirsBEoBet Gl U P HIGLIEP Sfpsgriber being
w1111n@@($p§ﬁ£ biehffhubPfod R fe&firde8S MSdife sdch eHYTRIREHRS %éﬁ%ﬂﬁ&)atmn of
the user fromwhomthe resources were reallocated is
resourgps/is firagkest: eddjuserfregeitihg rqaamat@btas@mases oargebfonthd realidvated
reSOUIJg *\{/\tea erg&?vlﬁ V1'c gﬁ}ergl?a% ef sugﬁ JC%OHE %g ﬁ@fﬁpglrgfg;i% gg)%?e-aurchased or
used Hyheusds @ho vegeiniiléditot e tHeGr@édu@dbatIﬁ dome $aibo8RSents, the user from whom
represents a profit to the system providing t he
the resoppes geat regHoeaterl is bt ncrartt fop thyiredllocTied resewtnes while the user
recelv 59 ?ﬁ%o gé R b1ﬁéae hﬁfje Q bgt%ve%n ftﬁéné“ht’l&ﬁjnq o? rear[ and the amount
ority eveI serv
billed $cuﬁﬁmlseﬁxecéwmgehegreall&yi&ﬁ&&oumﬁ r@resrehgfatprbﬁt foabe Bys&m providing
al | ocated resources, e.qg., in the case of nmultip

the req}@é?@%@m%@um@& PGt {15 abroupehpizecaad/op echiag am g fanction
e
O B B T e e e AR sy o receive
reallogatedanesturess, e.gein theeaseeofangitiple vaers ssekingralib@tion of resources. The
rel.i nquj.shed earl iving the system a | at.ively | ong
amouttiofa St RGmE GoieH SPSCE P Jin &XRP Ok Englidhes e Allgrated
resourl@@f&rr@ﬂldc@@olm‘éra%ofh@@ﬁ‘se@ BSEx adpRe, g'ré’s%ﬁrcre%ﬁtlé é:ﬁlnkfulshed early
little time to reall ocate the resource. tron
givingghe pysters raé@latlv;;elf' lnngrtem todtralt amgdthee wean Wdl@st;antdsetlmyrsﬁoame may be

e Y T PSR, acion

to givibpicfedie Ml&éalldcﬁtéd%’@hﬁ)@% ,GBs YRRt SRy 3hieE 'ﬁhﬁdéﬁ‘pfré&llocated resources
users who aIIom15ysten1resources to go to waste and/o
at a diffpiggt LRtejihge ysask predlocated resources. In this manner, the system can charge a

premimum for users who allow system resources to go to waste and/or give a discount for
unused preallocated resources which go unused where there is an abundance of resources and
the system administrator would like to encourage purchasing of preallocated resources to ensure

a predictable minimum income stream,



10

15

20

25

30

unused preal |l ocated resources which go unused where

there i s an abundance of resources and the system
wa@elhvsneeses at or woul d |i ke to encourage purchaspeiyusfoos/025753

preal | ocated resources to ensure a predictable m ni num

i ncone stream I n sone enbodi nents nobil e nodes are

used to track resource and service utilization

i Ah @(Dmat:mbndiawdtstmeiﬁletrmdeem nsed todragk cenout@tand service utilization

on to countin

art
inforspfhoRATa bl sTpoRE i vt TRERRA -6 aiReyACeounting part of an
Authéiﬁ&it‘tﬁfn(ﬁﬂthoﬁiﬂtﬁm mo@&ﬁigrd(AaiA)%%He?@) Ormeh%{ YWoRkSr at!pRriodic
this manner, a nobi | e node may roam recel ve services
intervilso A hjsmERRET anthobife nedn WRETCENL resehitseiviesiftam smms and system

opesE Ny 68 AL 0 1 T G R RoRERRFER N kB A
servef ﬁﬁlﬂfrtbﬂhhg sytitérh] #RICh&Ese }zﬁbﬁ @ @llizad b@vRes 8t Bicr daie6 the mobile's
nobi l e’ s Accounting and/or billing system This

Accowtipg|apgiop BULRE B n Bhis sinpliicy Aepountbgussssronsl aBows service
provnﬁ%%? gpg ﬁ%etsnoo\ﬁ’gf?linferc%dqg Bg& g&glgégtt(g gntiéxom%]ﬁﬂlﬂ%%engﬁ%%%ssserv1cm g
agreements swithotitthe nssemmnmﬂymisbmaﬁﬂmm atablishing hetwork connections

establ i Shl net connecti ons, petween Account| ng
betweSE ApRouige Seres GHtte BT (s Fogifeter e TR afRgiIan relisble rack
many M8 of @Rtal © écﬁ‘xl?é Sastd, A IR nddé Qﬁﬁecpf)?c;li@tt Fow :pﬂ“oﬁﬁﬂfon and then
cases, the nobile ndode stored packet ow | nf or mat
collectsrndistases resdurezuilizatidn stfomesioneaauiiae ou gioup £Botwi basis. The mobile

i AT AR e BT B BEE L L. i
channl R¥mbhis, fob @ AifdGentt ARy EROMOEESnodR: stbres fnf&hldiion FHAAASE) § when

segnents, for a different flow. The nobile node store
resoucas [ANERddAT Predilevw ernesedfierredso flowe él‘hnsaqumstaednﬁmsed in various

I anot her
o BN SRR ATt T L B e o
track ih'b |diffdi@nta§1$e@®f adsedrowiitforhien ke @inofe erfhRlifBRk krfthe access

de can track the different types of resource
node {05 bilingpyrpeses r denag thaindermationiveeiadedor Billing puyposes carbe the

numb&ﬂd}?ﬁél%% %h'%l P%;h& %ger%g%’g%s can % Fetliwe numbe b I%Pﬂe node does not
want mmlak@hﬂism gt using s firéaill. aDsopped; @l g adlsdaydddfeamatindéor packets, may be

e nobile node%/goes not want and_ di scards,

billed b5 ﬁﬁ% EFTH AR S PAC S BeS WBICh are Hp e aRsHioF Adirnatively, the
mob11é‘ﬁ9dieo<fan%(ii‘sﬁ5§a bﬁﬁﬂ%%dﬂ’ g s%gh ﬁta an Cft/{)}gf}eag%ts.r ate than

packet s/ franes are received
Al ternatively, the nobile node can be issued a billing

c t for such frames,and/ or p ts. jler sou ce

o S8 A Hoes arhee asdas Gemsdiepipred in various
nodes PREFREREi Zafior BIFb@MRioR REEBe moBROEH §i€sdiletdl 1F@tibR with d1f erent sets

informati on can be nonitored in several |ocations wt

of infofipfien being seliestast atithef different lonatinrisngg.c tielendinede ataytitaek resource

o 1 rent. |l gcati on t he
witzaflgh LbHkign REFYITIRY N erst Pofe B SoRT LBZAGen infgrmation
collecRd@e8iffersd foinldia theaaWoaecaatbel coAininddhtd Vo BIBINgMRyvice, e.g., a AAA
collected at different points in the network can be

server @pfipad Bdilbgenesatipngi | | i ng 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 poveszd3eh are di scussed bel ow i n the detai | edPCT/US2005/025753
description which foll ows. BRI EF DESCRI PTI ON QF THE
BRIEYH DESERIPATON OFITHE PiGURENsSt ration of an exenpl ary
— system 1nplenented I m accordance with the present
i nvention and using nethods of the present invention.

Figure 2A il]Justrates the storage of service . .
RS 180 o PRt e R PR A ferd BB i spssuge with he
presefdfvertionaad esihg mtydeRf itRHraRd: Av¥didnet y of ot her
i nformati on which nmay be tracked, stored, reported and
used in billing operations in accordance with various
e j ' Lon.. Fl.gures . d 2 . .
RS} 2R efos APAbEE B b bRASH 10 RR ) Bapspigod duta uni
counts,tcostabniponert ¢afotamie adtdwdrdesy dfrvteditihfPRmMidrCWhithendiSRttracked,
401%Fn§ra e oth%r,elenents shown in Fig. 2A. Figure 3
stored, FqRyLiEE ghauseddn pPling epasatonsin pecopdanee Witk yationyembortimgats of the
inventi®f.Or mati on whi ch may be tracked and used in
accordance with the invention. Figure 4 illustrates an
exenpl ary nethod of generating and using various

resource, utjlization, cost.c nent and other types .
o e A Sty Rlisier gD 2R ese PATQ RSl gReR Slored in
accor@RicY we@shé vEMBISYRICE Rellsed tdgentrdido@ECQEABMSE ShdWh th Fig. 2A.

the invention. Figure 5 illustrates an exenplary
met hod of allocating, reallocating and charging for

: . i ch b ifted. e.g. d b .
BB SR DR o it BB TS ich may be
trackedG@d ub&d inteestdadte wies@Eis®n@bn.i S not willing to pay as

much for a particular resource as the user to whomthe
resource is finally allocated. Figure 6 illustrates an

e S i rdance
R, AL P A LD PLOBERS s AT AP o
utilizatiEISEt €dxhpdniegitane othes ltgws ofinalexerpkiag Yo StieahddGtilization of
. conprising an_access node 110 directly coupled to
ser Vlc%%ﬁ‘h?l SYSEET 8hTige i aecondsneeyh thpinyerdionn access
comuni cations |ink 150. Access link 150 is subdivided
into tineslots of different types where, for exanple,
aFtgunes lbistratanatbexatgflanyenethyd ofhwlooating renllGENA gemdeharging for

oot BT TR O SRR e
who efthéfRRe®hotTR¥d BR Bfoudcedr1ghs: vfziillﬁ?gjtolpgg gt fhkch f%ljei"ﬁarti&ﬁé{r resource

be of different lengths of tine or en may
as the wggritamhen e geshwica is fimally sllocatsd 1i nk 150 specifically
i ncludes control signals 151 in broadcast tineslots
that are sent to both
Figure 6 illustrates an exemplary end node accounting process in accordance with the

present invention.

DETAILED DESCRIPTION OF INVENTION:

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

defined by one or more CDMA code value(s), or one or more OFDM tones, or simply a time
7
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Communi cati ons devices 101, 102 and are used to nmanage
the communi cations link, and to specifically assign
wao 2evestees of different types for the carri agePOf/USBIDE025753

units over the comunications |ink 150. Access |ink
d1v1313)15Qf E%l [RETeduORiy daifs. B @?‘%C ! S

traffi ctgtu redfuhd types tr?gﬁaﬁés}loet% S“?ﬁﬁgf&y& elngél th time, may
be of differentilengtixs dfrtiom @reyen alay bervasialslabsgth mftlrﬁd: IAccess hnk 150

tions device GO ed to the conmunication

speciti iy i diRo el B‘é’*d%"é Hn}‘?élé’tsafgétp?é% sqt o bot

Comrliiegidn® de @Y &y 1(11*1@)2%@5&%5\!13@@% ﬁﬁﬁa%s' th& c chgﬁdnstﬁ%lk and to
one of uplink, downl i nk or sidelin ink timeslots$

specifigall yrapsign Hmeslatmofidifarensiiypisviorie Qan:iagaef drsy ngigs A&t theo
comn} B o6 [RE Rerdunb T30 Myt mblifes atiron SoaadheCand mutticast

trafficstiraeslaype\tharerclGbd tSeaey dak uhitt®drdtcin 8hs alh WaEBset of all
comuni cation devices such as fromdevice 101 to

Comal@%ﬁaE@nSl@zweﬁm%ﬁﬁ tofthe §Qm@@nwgt1@@dtnkt 150t Fechatémoesdet type then has a

e Q8 oy 18 SSRGSl DSEE D B8 o RL BT ppypi o

sidelink. Ain&ttanesicts am dem akmnnﬂyuohﬁen deviessichasldevidd 101 @ the access
Uni cast downl i nk

r.oadcast cont i gnal s 151. K )
node @ﬂ)g Wg’ﬂ f? mkf’é%f)s o %fetfi%%%apwa npdehd Gocepsnmprigations device
such asHevice 109 nSIHélirﬁ(a&ﬂl&ibtg Eﬁé'lﬁﬁeegl]cg}mn&gga}mn Escstdc}{ &k ?rom device
in unicast downlink tinme slots. Unicast up signal's
101 tq deyice 1:037?&’“&0@ ftrstdmsm setiet the acvessomaeriil 0 af heoassigawmieness these ‘peer

o vt ATl SRR St e EEER BuPSR, Hcbpang e s

node Il15)9v1@ﬂ% &emalc@a&@lctlgdamsal first conmunications
device to a second communi cations device, e.g., from

device 101 to device 102, wi thout traversing access

S AT S8 bR B0
commlanmatﬂ@adévmeﬁl(l(rlk 162y reapectilely, intifcdst aaoEaki tirié Ql@ts' Nhnicast uplink

l%é S 154 conmunj cat ed over (broadcast downlink
Slgnalf (Ive> £ 0rase rm@%@@m@ﬁm@m%tm devises(10antD 2y sapeciively, to

accesssddélgll'lﬁ Kn Efg@?st ﬁ*)]‘?:&kst)lme Sford ?ﬁl‘ida}(te%é'el?l fEtnaﬁrl 5? are commupicated

mul ticast downl nal's 1 nc i cas
from zsﬁnghedmmﬁﬁrzmomldletmce asa saa:phd nd&mﬁiugfcatlsns]&%ﬁ:,e @pdfrom device 101 to

. ticast sidelink si comTu i cat ed over
dovieq 2 BB TGS fokoss e S1h0 ohisanterogHak dinsbpiRk . Brqadeast
signal$lmehirle (%@déﬂéﬂ ddveddk s?é,‘rnq}%l I'SkaItobH@nas é@ﬁg)m nlals 1&53 and broadcast

respectively. Aternatively, nultica
mdehnkpﬂlgnalks Hd comnginiteted wives (bgoralcast d6®alidloBene kMg brarylcdse uplink time

s, ISP SRR DS BS0e ) B e R o g

include e@&altieastFolBhk SicRald P524TATEE 8t Wlinkh 1t5'3§ 3ild multlcast sidelink
ti meslots either i gnoring those unwan ed mul t1 cast

signaly {sg p@mglumca@d@apﬁ (mapltigpst d@{z‘@lmketdn@l shatsnmatticast| upliok sime slots,

and mﬁlltlgg'ﬁ 131 gﬁ&&%%ﬁ»ksh a}e?gelcﬁﬁ g;ite %ge S{glgagﬁlfgsg%e xf/ﬁégk iusblink and/or
s1del1nﬂta;ﬁ:gﬂa&u llSId ,1882164a Siafibe &fahymited O@Wﬁﬁ&ﬁtdO%hnk uplink and

resources such as tineslots of different types, which
s1delm&§rtggqsggs respectively, with broadcast receivers that are not members of the multicast

timeslots either ignoring those unwanted multicast timeslots or dropping the received unwanted

multicast signals and associated content.
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for the carriage of data units to and fromthe access
node 110. The access node 110 has, in one exenplary

weredvosi2esent , a basestation interface part 112 PEPUS1005/025753
manage resources on a wreless conmunications |ink

156he RBEesAB68S 510 RUbESIPBY & b&é}&agﬁlﬁ% %‘ﬁ dt‘a%r}{ofdg'l 2. The backhaul link

Internet protocol packet” forwar contro
161 sinigmbyl kas commurieatian cesosreks sich b5 Gimealots af diffedehtatybes, which provide

interfac art. 113 ed L0 nanage,resoyrces on a red .
for th At Al it and 3R E oFvath 1gdsn TP be Gecegpnede s, in one
exemplagy éntbodimlehty a BRI ALOE chtdi¥ack Partae S RS tro‘}Hﬁrﬁ%e Babhircdddn a wireless
whil st link-layer operations are perforned Dby the

comnyicatipns jigk 134k an agepss ropfer fpaft 1dhubad to contrplonkernétprotocol packet

GOSN Y0 AR 13
to mafiggegresduntaaronet wiRedoowieéledsl dBmmubiaydionaidk L& NkPacRot@petabions are

. abl ackets to be transported over the _
typmi&rﬁ?‘dﬁ%ﬁgs; }5}5 He acresR rauser pagy 11| vahulsy link-eyer eperationsaee priformed by

o bBAATEIO S 0 0y YT R BB v
comnpakdation pencessiPpand Bignaling emquitedibstwaeet thel faoket!(@y hternet Protocol
@) B iRdtafitd Frtachfs «dhe kubranen presyhcsgmmunicatons lnk 150,
Simil&d g Al dREmEMBRRIE dEPited TW1EI0D8e, RA 9h €€Sh laﬁpéf%o?iémterg comprised of

although the invention is alternatively di'recte
a modgphpart %Ib- L@2manskant [PIyest pars 1017h é 02ve (The mkodeoddealstRith dink-layer

poce 5 UL GBS . BRuBFEONEL R 3P Rl BT il b and
providiS elpmalin NGipperterF Inlotfktipfotbstl ph&iet; AHRORM tMé Avbhiidh id GRernatively
. to a network node 166 which is then coupled to a
directgqd {0 othey noariParacked@ysiems.a | i nk 167. The accounti ng
server 120 is used to collect and store accounting
records fromthe access node 110 that indicate the
nlitb eetwaick dadeal 6 fsrties ovapitCrt MchcovaitingRervae CaB GiallinkK 63 and to
150 and optionally the backhaul |ink 161, said data
other 3EceEsnagies Hig Lukno4t Thexargovnting serweh 189 istiehersonnled via lign165 to a
twoENb &L LM cR Ak : ' in! i
e WOgener ated atC ;&ﬂt eérgg%u l%etﬁ%g%mﬁgéﬁgrr {3(?;@% qg}nﬁtlﬁg - The accounting
servercl@fmsinsedao icoliect ded stosact@inting @&cords firtve thosotesfnddetl@Qeat indicate
and real nunber counters, wth one or re counters
the nufiber of hta B ComymRIFHELPT AR Rreetedinkuts and gptiongly the backhaul
link 161 G@dHatd ehifsHeRieden@b @ndl YOhLchbor S Eonﬁﬁﬁﬁi&gioﬁadek/%eg P01 and 102.
the accounting server 120 but can alternatively be
The agcepniingirepyrds hee geoewtadtat thy sseess apdd 210 foTleechaafitbel ndinmynications

. efnrL2 ovi de a recor for the .hillin
device DY Slozigh Rl 13 S M D8 Bici e it e cquners
used fbf ddch @BmanuiAEbLAY Jeviddaa 10Nl hd &ecBurftidGbéRis AE tfi&lly sent
anmpunt of data units and the usage charge factor™ (i. g

periodicaily ft the aeceuntins semgahdfl ut wew pitcrpativelostetqhed bipyheeaccounting

r t i i plied b h u r of
server B0 A B8 120 LR AR e BB Sves 130t
the billiR@ Setv &ME3Y cah Ricate/abillt@ agRfREAY Chirde tih & ORink®n MBe amount of
bill.In a first ngvel step, the access node 110

data upifsaftddae 48226 hReh AHE(be-darifbh At simpéy graeple would be a cost per byte

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

some measurement interval to generate the charge for the bill.
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char geabl e cost conponent that is associated with the
system cost of delivering an anmount of service, such
W@sgooblz32ssoci at ed nunber of transmtted or dePCWES®AS/025753
data units, for the comuni cations device 101, 102. An
anp umﬁstqlfovaes&efﬁ R &80l AL EMES yccasmﬂ%ffee&ﬁs Bt fhelude a
time period service provision or a maxi num anou
chargggble P\Qfﬁ g@ram@nt: et istassciatehwitle thersystemendsbyf deligering an amount of

0 at | dev bef or e an ., ac unt i recor
servicty SRH s RS REp Hori RE PE BBl e S e
comniuhécati8seEdevitRVIEN S102. An REHBART of‘%@rv‘i’@kt can lﬁﬁbﬁﬁtl%l%’ bhe RBfined by a time
transmtted/ delivered during the provision of the

periog HOIFRTICHPIOEISIAp Gl mmmuﬁgm@ow af geraptablecesst th@bfrq@d:meincumed by the
comngﬂ%’caaﬁﬁrrl]slccge%éﬂ:tgﬁ)% s aﬁl ?&ei):ﬁﬁg{lg rec}n%% ?raltlﬁmrt_tgg gcbf?-e ag%%lptmg server 120.
In eaahmfphlﬂmﬁdbs lmwevbﬁ aatuedtior of ds uﬁ&ﬁ\hﬂl wﬁ@:iiﬁdntrﬂém@fﬂfve@ﬁ during the
data_units. e chargw%ble cost conponent can include
provigipp o Gﬁ’PuBtfo SREVIE: Pnidhale Fhasipbleost spapponeat may be megted as a
I

sl B8 568 51 K SRS ARELIREH' 38l e L5k componen

may hstwtr@atqdﬁot sach‘l’itwked]amgbab:if camomits.Clirphaetble @0st component can
i nclude infornmati on on the efficiency

. f
includt{he oG ot bae B mdeier lschs i SOTRumP PR AHREE G I 150 andlor he

backhbﬁﬂehrﬂdm(iiungg td RRIsrHSEEr0fQhi dSRinthek ﬁﬁ'@t}@e ©F dﬁ’tﬁ'uﬂﬁs The chargeable
enpl oyed by a specific conmunications Vi ce 1,102

cost cagpPRAGt aans@ﬁébﬁlqnaﬂyumqi@@ ipform7then @lhﬁle@éfa(bbm:yaﬁsthe use of said
rther, i.ncl ude i.nformati.on .t hat
resouf ORNDETRs FRBma{bh B U Mk Berdler o Pl aphets Bk Smployed
by a spévific &ﬁﬁ@uﬂ@hﬁ&saievicb q01 20BUeig a SPQiffRaBédIbtCThé Yhargeable cost
include information on data units that are not
compeneateapdiitheninglage infermnatipn dhag ﬁ%ﬂﬁ@&@mearwmemmanéhq successful

receptﬁ@ (gfl?f'deéa?d' Bl ‘?hetrgce% &%dbs%élpﬁﬁg 1 Elegltma%on on cpat(a units that

a um transm
are notl messmll}/tmceisab dihabba‘fgwbﬁdﬁcdsha)rd@nenﬂrs y,hfﬁéfoﬁélafﬂe to track both the
ansmtted datgq units, The billing server 130 creates

cost Oﬁthsuamouagofafi%%f% (ERStiadife WeNGSiaCk AN BRGAraETY atsRCigted with the
dellve}*jl@f é&i&@ﬁﬁﬁﬂ‘m@@&%ﬁﬁ&e of data units sent, and the
arge factor for that type of data units, as well as
a function of the chargeable cost conponent associ ated

ne or of sa| units,

 ohe o008 et et o § Burcligt o e BBkt ohagiriesiuch as the
numbd RSt AAEH G oﬁdikﬁa ah80dent, N8 mesdrdeFadot ©F MR8y #’Wﬁ d&fa&@ﬂs as well

part of "the chargeabl e cost component as a
as a fupsiienyofr the ohargeablewashcompanent isseciated tith ane of mame of $aid type of data
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 i ncl udes

ggrlthrrs used to determ ne dynam ¢ cost conponents
aceg¥htadp dd @ inchuden dixgq pvstane Cord compenanh pargmgtegealisl @gorithms

used t& ﬁétgnﬁﬁgﬁfémtd% c&ec‘héjé/lﬁ?égaﬁle Go8t component as a result of using resources

with known fixed costs to transmit said data units, and to provide a fixed cost correction when

units.

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 200k/02BQ5 and/ or the backhaul |ink 161, and theCT/US2005/025753

associ ated fixed cost conmponents. O her sources of

with tﬂé’ B CirfkOBI0Sankd/Ye kOa ks & E}f('l@i ‘El%h@?iss&élgtemgh @Qst gomponents,
bet ween t he packet |ayer an | nk-layer timesl ot
Otherspwges ¢f>@mwmssna¢iude thesffidemyaf ¢iet mapifing hetwaen dﬁ:spacket layer
150 case of a wire s.kink is._. )

and it ol Sp e SR 53 2oe folinh iy 8 hegess Tnk 150, in
the exehpiey 658 ik ®v1ﬁ=ﬁ>é%§ 18R IPORBAYSInFHe@rd ¥,Ritaah 1syd1si%%%%te@ (Note these

and enpl oyed by prior art systems in the schedul er

dynangig gogLeBmpPRATEHAIP (tyiNcallprietesaiteadiandempyqried iyl pyiog @etssystems in the
schedﬁl'éf"ﬁ)g ltlge?a;sgoac(f%% ﬁﬁlg nlth?: estgg%d?l(ﬁ:egsﬁfaﬁy %:4 %e&sfosgcomponents to

prefertintiaiiyrssign dmeslosrandwitidr péseutcea s MatatuditSraak i SHPeidnNEultiple
for the sane tineslots. The cost is conpared to a
transIpHEIs ¢ eCQpmPabiag é¢1 the sype Bmeplotsy Ahaseast IS&ompargdgo a measure of benefit
for eaﬁ?ir;@r%}rﬁger B eIelafedb%ﬁh %ﬁ%gﬂeﬁt HEM& 6619 hﬁﬁ?ed the timeslot.
assi gned the tinmeslot. ese nam c cost ts
Thesealypamist cohmmleqms asaelmtlhy)wbvaqkadnmy tradkedat:tlmsmcerse dede 110 for a
or .a.s ni cati ons devi ce 101, ?ver
specifie SREu G RBRBRYic HIST LY Ae PP BT agt P RTiaTios forwarded into
the ac@6R@HP kM a1 Elﬂﬁbﬁ&%ﬂ? lﬂl@&?&b%ﬁk{ Yilleshst o HeURtual system cost of
billing based on t aCtual system cost of service
SmWNppﬂV@%@bn The billing server 130 uses one or nore
hi st ori cal exanpl es of chargeabl e cost conponent
information to determine the future charge factor for

aThy pilidd$éraia 80 uséforlelod Aot hisedicalltdxanmpistof chagBatidadst
future bills wll better represent the cost of

compeneghidRrmafiag tq drierming bednyraehases fagipr fudypmindsamott of
transnhﬁeé(@ﬁxvﬂliuft sﬁ?i}) ?ﬁ[ ﬁlt&ye%tﬂ% ﬁ%ett%p%%%ggtﬁltﬁié&? be transn%l‘lctlﬁl& that type

onen e access acco
and mﬂ'ﬂhsat@f dd2@nanthabislkinowy e ved hiséicgbelelgdbR dépt@ngsbnent
fi xed cost conmponents and/or algorithmc weights for
informaigiaccess node 110 based on one or nore historical
measures of dynam c cost conponents and sone target
for chargeabl e costs conponents for sone neasure of
t Theraaresstrode d 40 ,aacomiritmrg sditver 120eattldd Ringrsehac €80 partepatéshepdated

et G e B30 e R e o8 S TP S e o mor
h1st0n€ﬁ§ﬁéhrs§1'€§ Bt dRRIiO dost %oﬁh@f)ﬁérﬁ%{r@rsoﬁﬁ%@i o thR8SaHileVds&e
be able to incur nore or |ess chargeabl e"system

compqmms feinome measuief fdransmitted dafa unitarBh feedivhckl praaduged ingo the
act ual, ,cost

so that .the frac or..a
schea B ol et ERE wavieton e FRpEEs R ehiagRgfer ta
over sOME ehe@furkB6® pRAba, diptirtisulRMHREEdtions WSS KPS AL $o incur more
are present in the system (to control being schedul ed

or lesszhgragalle sysign cowifon hepesificeangunt pletrasispiitfed data wnifss(so that the bill will

) .
better ﬁhﬂ% ?g%{%y Vc\)}‘ Fﬁﬁx@cgluafg nﬂ:atcll&%%é(z%ﬁ All be able to send more or less
data utied \&hdrmpsdflﬁb shetmeedsts are present in the system (to control being scheduled and

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

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

backhaul chargeable cost components and with access and backhaul charge factors and charges.
11
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access and backhaul |ink resources, with access and
backhaul cost conponents, with access and backhaul
w@ehb@snzskd e cost conponents and with access anPiCT/US2005/025753
backhaul charge factors and charges. The figures 2A B, C
The fBus& OB BRWshHP BEWARGESScAY anpe&lkﬁap' AR AR Bl Fo the
related fo the associat ed paraneters S ransm t 16
associpsed/paramelatsafonmpnsmititd sdneics dateiuais htalieservise dayet. ifgarting hvith figure

fi 2A, subscr.i b i he bjlli [ .. .
20, RS2 RSB Do b B lpngiis 1o

102 f3OWhich @rvicerdavhing afeBeih € FrodRied vitltht Sc@EEnfRI NY. Per subscriber
provi ded via the access node 110. Per subscri ber

resouFcEAsCRUNEINgbElb DS trfpgndsion| 24Ads stafedrindngicuh nRa®ry 0% twirield may be split
' [ [.ch split acr \
wrosk AR FRPPIRY ¢S Bhuntllch N6 Dn o ikl B8 338, sccouning srver

120 and bilkisg sada 1B00Ac@sShtloReA@rGaCHaits dP0inalnde Ditd M B8unts 242,243 of
server 130. Access |link Resource Counts 241 include 1

differepf typslrpees hpk timssigts camloyaddiythe gyhseribar imedzansmission of service
data driR9EAhS a&TR ?M@PSJJ )@c&gkg li?ﬁ%l?g‘s%{l%c%%ﬁuﬁtg ZIIE Purther include 1 to M
transm ssion of service data units over the access
countk 2,245 0f trésossson énekgyr @8 powerd comsunied by 4ie frimsinkieters on the access
245 of transni ssion energ

.. dpclude 1 toM.coupnts 244, ] ene,
tink 160} o i RS BBHGR AR e (He UPHarSTACE ek OrMantiseigs other scarce
and vhiuBKle 3&8ufc8f whb® dondnaffic é%lﬂs b c‘ké&?orqe&ﬂmﬁﬂgyﬁﬂling purposes.

An access |ink 150 mght include other scarce an
The fixgtl gadHpnans syatene sosih oS e consunypion o theee tsotwedare stored in 1 to P

. tracked for .a i,ng. billin rposes, The fix .
A tink RS ChpoRin EIRCAPE. o ok roucra oG RRRimaion pAE Slassities the
resoufce$ Oplo§sd Bir@adt @itLtnik RradsnkiSsibh fb thahe %ﬁﬁrbpﬁ%ﬁ%%fgescounts can
246, 247. A link resource classification infornmation

be incpargentedh Avicpisdinkiohargeallo gps ssmpanpinty 21 inolude & ¢t Schargeable cost

i i i hat, t i.at ]
T -
acceschniprRenttss 220243 Q44 0r151 fdrahSradyadi gesbd e ofrSiumber of service data

) cg@rrpgnents 251,252 that track a chargeabl e cost _
units. J0g Ghargeatle Gist FOMRRICELMY RPEN GHCTAgE §AsE FUDRONEBERIJES0URGe UNit or 2

total doSEOHESESn %?r of 4@@011&%4.1511@.4#}1(3]‘(;%1%55@% tod '38&3812%}? 25 ég gugltction of the

some nunber service data unit e charge
amountorfpacieresouray etnploged avkthagestcosiponanpssoefatedprith the use of each piece

resource uni.t or a total copst for sone nunber of
of respYiSe, e S PLST sp e L e Vet e AipBMERetyasngach chargeable
cost c{)lﬁgéﬁén‘%’ﬁh@ﬁsst)&lﬂeé ?&BG&eQEn@&ﬁpcéﬁ&{éﬁfs% &B@dﬁﬂ gtg%eﬁglﬂnk resource

cost component associ ated w e use o
charggsibbrepsbéompanent toeicceg tink gabede overt nsappignmndivest afnpebatat mapping

oo TR 8o 550 SR8 B 5Re chare ctor 261,

262 aiDIMROP 8EYeSs Ttk SHaPERB6B NEACTIRSRcbds Mk ICRRGHY 563,264 are a function of
char geabl e cost conponent to access |ink resource

the asyasiated dpapsiling chauge deators @667 end cheaggablecashdamprentsr251,252. One

e ' rce. ghar 260 jnelude 1 to S
exarnifé ¥ouleiiRalch I HEPRUEE Bs GOEHAT5u5Pmylybed BY e qriespable cos
compdrienk I€hath@geiBcatbomphiRnt GaThalgbie 6642 heEHi PR30%E4then the

are a function of the associated access |ink charge

chargg brepwies theepstisotonmyltimligd Gy dwitethe ehargeabigpensépengponent and the
. h
resourgg g?@%%nng?l%?&%( 96@ Ltgrewpxﬂﬁlg)gn%féet%éfg cﬂtcﬁaxl 39'6 %6? I&%& %gd the

e CcoS actor nu chargeabl e €oSt
associated charge factors263, 264, chargeable cost components 251,252 and resource 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
wheweies2i he cost factor nultiplied by both theCT/US2005/025753
char geabl e cost conponent and the resource count.
255t SBHRE Rtdd kI RTRAR R PE SRRD R ackhaul
link resharcg éafbireattomsthatde eqpovaertso Bfelacl&R liak desoeselrostéchargerinformation.

. .242 243,244, 245, Per Sub ' )
This 505 REBR TSGR PO O SR QR PR o eekhanl lnk
timeslpEdRUL71 27K 1&{?@:2 BagEnik§5PENREY fm pobiRh) dotm@aBYakento Q

to the access | resource/ cost/ charge information.
backhaili 1énki qost eotarmonionts RA5.AT6 hirdhkackbaid dinkaesoorstalasgifgatigr iformation

277. 5 Pt §plRns nch R A b e By S BB
inforrdakdn2B04vhidh fiher PRRKBAU o Tichig643¢ 60 BRRPEIEnS F¥1D827Hmd

and backhaul |ink resource classification information
backhagldinkmeeousee’ivsgsablesperopmponent 4p backbael linkagsayueaeant mapping and

Link l. : i i O .. \Whiqeh:
cost Sy B G P g AR B PP B SR e
backh2@llink&2sdunck diaesdiatdrmhiink 29Cewhich Certiedrandiedds| leodbackhaul link
conponent to backhaul |ink resource count i and
chargg gastore g dWerlt torkabrsihapl fink sharags e paekiglal Kl segpurce charge
RLATHRGS Lido @b, ¥nd W ald ~
o back IR P Yo AL R M id Bfourge coune mapping
inforrdatiom ZPSbackhaul 1ink charge factors 291,292, 1 to T
backhaul |ink charges 293,294 and backhaul 1ink
resource charge to backhaul 1ink resource charge
f 86 Qlbscfa k89 RRIBcRRGhg Qﬂﬁ*ﬁ%ﬂ%&f(ﬁﬁﬁﬁbﬁ S0 {sCRrtB&WMred in logical
mappi ng i nfornati on 295° Per subscriber service )
memaay @0Urwhinlgy nwaycdetsplit doness iphyBeatandnagry 20 thej confrgimni¢psions device 101,

sto in logical ne 1. Which yhe |t .
scces SRR Op e ate welhorng F P Bl PR EABBYb{ptsgrice 225
definekQfe MAKBRHSH 2Pt Ad PiterdAC@HIthicB bs eledQired 2Datddudt one of a count of
billing server 130. The Anount of service 225 defines

data unite 2@ NG ASTHICE GurRtion Gmerk2d rang |, limih fehaggaablsecosis Akal mesy be

. a Q RS -

238 80T o U0 e cor s s

the ac@@tﬁttﬁlgtsb?zer Mﬁywhﬁlhiiﬂdwd(ljers&dﬁﬁth8 améheinoftseevi@nmontedfwhich may be
service 225 has el apsed, then an accqunting record is .

less thyarthe mgxipan gmeyiiued Piarafur dissenigrien %V ﬂ'@l PEERUHERtpns device)

and t e%%s&%éﬁ‘ﬁt 1045t BBE é’ﬂag%eai)l%%ldﬁtr c%%n_éfow@ﬁtciﬂat'my b0 hE&Fed ftRfhg that
e max t e to prenat by

I mum anoun I

ure di sconnecti on
amouhihe sepvicallinnita$dreics date Lindefownsl2 1(h ¢hah esdocmimedtedtduting ptovision of

W T T -
data utgﬁg B¢ Shatchthg dd2@)r n8dr€ spRET BN ECE askut BILRERYdeXBResOBervice Data

anmount of service, includes 1 to L Service Data
Unit dduinter<? B304 ¢xast Sorcagh pPthe It deavice clesses and arerindremented svhen a data

unit i%ﬁ]i@%cg?c? }E_b f‘rg[‘gfl \%Ipqelé:n ccé)eggggélgs%grg?er{??%gl%iﬁgricgor %rf\{lilecr?um le%%% transmitted
data units in that class for this subscriber. Alternatively, the service data unit counts can be
determined from mapping information 217. Associated with the L service classes is 1 to O
Service Data Unit (SDU) cost components 215, 216 that indicate the fixed and dynamic system
costs associated with the transmission of data units. These cost components can be per data unit
or an aggregate value for some number of data units and can be determined from access link and

backhaul link cost components 246, 247, 275, 276 based on the mapping information 218. Cost
13
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Unit counters 213, 214 exist for each of the L service
classes and are increnented when a data unit is
woradoslozid2s 0 each specific service cl ass, generBPCT/N§2085/025753
record of the nunber of transmtted data units in that
. . [ 2 servjce .
coniRechlsd i e BBBO e AP L pYBL g GERE e o
packats)fand metesohink fiheslds socuradsetle Wikl 1dybefrhmsSrdte ¢€ sednias@on and

is . 1to O Service Data Unit (SDU) caqst conmponents 215,
reassEy Y ON G SRR Pk SEENE T Y AEARIE CamBRestiPR g8ipsvariable
times®st $08ih b8k, Wrhvird HforlcbAB&Bn H%Ho?éocﬁﬁ’% BvetRdds: tihBESGssignment
cost components can be per data unit or an aggregate
costsegid yetrdngmissioms amamtsatt of fAuterhaticReest Reqhesta ARQ) feedback.
determ ned from access |ink and backhaul |ink cost
conponents 246, 247, 275, 276 based on the nmapping

| S0 Ohbigemble thst CoBhERMRIPONhEuEEEhA4281cRRsASTHIneERY to R
t he mappi ng cost between service data units

th
221,2\?? which arp dpigarised yroande seg esmpbherits 21 72k lotgivesnehacgsble system
. PP | | o i
T O T

The derinivlatien step iy emsiotied Binfornedibh 2B evHid@skahs SDU dM@rgeable cost

ain éﬁr ward error correction and error coding
compprent Hb g{cqlphglgp@pg ag%pcgsﬁﬁqgﬁpor@ggmgpp@g information. The determination

tep i§, BIERBRVAIS Bt Qi infth a5y | i
S B RS ooy im0 ARG Smtsins SO0
charg@dhle ¢ost bardporsinatageatdsdinkand backipoliakt csicdmpdieRPha@ARg
. ich are d ined, fromthe cost co nents 215, 216 .
meHP\A%lOé‘i Wgh bt SR} g@ﬁ%ﬂaafes%@ & B G Uy fFrse fhegrocess link and
backh@all [thidihaleablle bt dofiRbntt ¥R6Satell vt thBBsHcBYemployed to transmit
di fferent service classes). The determ nation sPeg I'S
the dagiownitsol | ed by informati on 223 whi ch contai ns SDU
char geabl e cost conponent to SDU count mappi ng and
cost conponent mapping information. The determ nation

SSBIU tltarg@inf@idibh 280 ¥ncdedddb Ri 198 Ichired #iti6:R12B€H3Wand 1 to R
i nformati on 224 which contains SDU chargeabl e cost

SDU ehsngrs#edt 2340 Infesmation 335iconiinstibe RRBLdhargerte SEYS count mapping, SDU

- [ [ j t SDU. chargeabl e
Charg%osE g %g@hl ge ge{ er %H%g% Jfoce‘%'gf?@g&re&&{na%?ﬂ%mgé@égggﬂnn%ed to
generata thetSloWvantgel RBK 28K drogeathbeSDUShfeRERGEBISnts. Alternatively, or
additi@fﬁom ated with the resources enployed to transmt the

1> siSILU chypsgesc i 484 mt o thechasge tastors A2} 2d@ anay heggererated

i B o AR B TRAN ok S BBkl Pt Br R B gnes using
inforn8@ion @36 wthichappitaigs thSEDE blzargedciaage factorappicass IakdandMdckhaul link

chay geabl e cost conponent . mappi ng i nformation used to
Chargeg@?‘fgcg’é{g@ Ilgﬁté?r %@@ﬁé‘i‘%@gatﬁs, 234 from ot her SDU

information elenents. Alternatively, or additionally,

the SDU charges 233, 234 and/or the charge factors

2Bipure2B ilhmsiratse hgerthe SDEodi comaidngntky data it emmtd, ichdrgeable cost

com Gl RFLEH b lSEEP S5 20H o LB g couns
maint&hed BethRtes Hnkwn@mhohAcLs BEIS (.4 MackhghlPaskbaul7slshbls sDU

Count 1 213 being generated from Backhaul link slot count 1 273 using mapping information

217. Atrow 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
weownh32x har geabl e cost conponents, charge fartDUS20851025753
charges can be generated fromthe equival ent resource
R A PR B iRl RS BB AR gud eencrated
in theperviep lgperenlang side SO Bamithgankratddnising $DUdnfontnatiorn, ¥8 a combination

[ ing information 217. Arrow,279 .shows SDU
of sty 1l Aoty oL R Rfho3 v BateRpI8/d 7 iR Remataton step.
I'ink cost conponent 1 275 using mapping information
218. Arrow 249 shows SDU count L 214 bei ng generated
f AR £ d) 3831she wdhatSdld chavecabss eost eqmpenspt hg21 is generated from

TNy ' 4 sho ost, .component O
a conaRRt hBseihi I Mo Siem 2SI RERBINEAR cBirecable cost
comp@déht 118 gsimg mhappingihformmatio® 0248 Wrowl 2539 st d57ahyw tAASDU

cqsts conponents can be pre-stored and generated in
Chafg’?‘l(@e e 9&5@04% 122243 gengraipdiEomm soRpupRton g degess ligk chargeable

cost c'éﬁiy@ﬁe@%ﬂl PE LN Pﬂk cﬁ)arrig(?agyﬁ:oég@{ rpo(ﬁ@n 258 [1%’3*1% ﬁlagping
| ayer and resource layer Tntormation nay be enploye
informatiand24gAltemativalp, SDEphareatdevsos? B&npmtbn%nﬁecgunﬁ:fcaaﬁ from a single
SDU ch eabl e cost conmponent .1 221 | enerated from
resouie Jeh FVAETUIE G5ht SUEBUEnt Pﬁﬂe%wgffﬁ%%ﬁﬁ%ggmwmtwﬂl be
described Mlfigitd 20ackhaul |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

t fr a, conbi ion of .acc l.Link chargeable .
o SRS R0 oS8T NI B oPoR D BrsEter B uacCess link
charge GRPRNETB] ahdDackHagi Itk SRR fstok 17201 Bk Yibppafk information 236.
Alternatively, SDU chargeabl e cost conponents can be
Arroveselfdranfl 287 shohat SD PleargeB dugansrates) fspmeiseasy diaksichargo St264 and

.| O c nent s wi |l
bkt BRSS9 Bt b0 P GADeCOTPISRLS iy e
can alstb¢ gGidthtehay gfantded of miltphlacesss gk Bhathalil IR EGRERSHctors and
rge factor 1 261 and backhaul |ink charge

Chafgésiagﬁfsfﬂggv B151AY i HgreRd AP GaR Rt BicnuieTee At Bieeervigerlayey apd BDU
charg@s'“@:ngl%yed_sfﬁﬁﬁ\’ i @ltéargpfécﬁﬂ 3h@ gD?a%%ﬁ%gpﬁrc%Eﬁc%%?lghets 3s will be

access link charge™S 264 an (N
describedifayignge 2@ppi ng i nformati on 236. SDU charge factors
and charges can al so be generated as a function of

mul ti ple access |ink or backhaul Iink charge factors

apthued 2 AfRtranh E@ﬁ/%ﬁhl’é?&détl co%%én@ﬁ‘tg 5%(%&]‘3%%@ BlcforS 82 €4 to

pre-stored at the service |ayer an ar ges
genergje akargeabls dasbeamprinenistiad ghargescfoor backhaSDinkcdsy gemlzceess link at the

ost . conponent s ,as W be cribed faor, fj 2C.

resoutf By SP0RE 5P 0 Pl Aoy A AR 236 b N SN ececaplg con
compéiat 0821 RGleféGted o BRI U cBShPblertNar15eakISDC @84t component O

conponents and charges for a backhaul |ink and/or an
216 ugpg BERPing HKorpatione?23. Arrows 2003 and 2004 indicate that the SDU chargeable
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

W0 soogezmseat ed fromthe SDU cost component 1 21BCEHOS2088025753
cost conponent O 216 using mapping information 223,

link cO§tcOWPorANT BB g%aﬁpﬂfg 1?1%5&191?5?5 %&P@O%%%fd&%@éﬁltﬁat backhaul

cost conponent 22 'I's generated fromthe
link cbmpahh@mst @)Immleahiﬂ 28R s ﬁﬁ)bta&mﬁnd)m Ibadkhhuliknlngpstregupongent Q 276

wing GBI R B0 SRR A et st
cost coRpefidiestegefdthiedas b MaRE6h 8 bANoSNEEYsC@itfonbhts 4@ optionally of
and the access |link cost conponent P 247 using mappi hg

one Of P ¢k PHhoDBSOUIRY YhePuRt12 and 2013 i ndicate that
t he access |ink chargeabl e cost component S 252 is
generated fromthe access link slot count 1 242 and

a@nﬁm 200Mknd 2608 digac @t SU2A8red 122G i§BdRirated from SDU charge
formati on 253. Arrow 2020 indi cates that backhau

facton T 474 R shirecadz eost eovpponent R R23gsinganapping infamatipn A35.
ARS8 00 o RABR D A KL%, TREADS o DU

informati on 28 Arrow
chargdaabm(cqshamrgmhel @bhtSDid) njppope fuctof B2 sl §feUevanteld2 f3 geing

mapp RO S SpArorts 2000 PRLABIOPGIeaigRH et TRk cyee 4263 i

gener@BP BIRES lﬁlﬁ%%hﬁh%@gﬂl@ c@s@%&mﬁ@ﬁ%@@%@%n@ﬁ@cegsepﬁf BlRgk factor 1 261
as a function of one or nmore cost conponents and

using gEppimganioymationn(d. durormrz@lél and 2041 indoxatertbatoarcess limk ¢harge S 264 is

sener 4B iR FRaH T o LBt oniin L Fp Tt foop S dfgtactor s 262

usmg @lRandeabie 295 A rfoERoReNt02R ,’2(2221 49112005 HRBPAE that backhaul link
ormati on 235. Arrows 2005 2006 and 2009 i ndi cat es

chargQ haf>3 SrEgneraddeorr backhanklinjethareeablg cmtmmeraﬂaz&jebmkéaul
charg%agﬁ%oggg@g@ﬁ%ét "ﬂn‘ 5%&%% ﬁﬂ?%lrgﬁca uRt N%ggna%c aul ];%%hal ge

factord 9 12R3ikp ashigginforhiadbn 2065 theerfbr@ ktov@ethadt 13613.r1bﬁs embodiments
generated from access |ink chargeabl e cost conponent S

that clipsge igfermagion éssanpiskeddoiR gae PRRICE: chprgeghle copt gmngppniagnd a charge
factor! AHdWB thl%ng%géatecﬂcf g@ﬁ'ﬁg #nPOE 7 Uldre fSﬁﬁﬁ 891te‘§0ﬁ1%9f:cl)u ts.

acce arge S generate fom access
chargeable cost conponent 1 251 and access Ilnk charge
i nformati on 265

2
B3 Si1g s Ve ABhe el B e Een @ EHAPCHLIERIRN patioRn efo) can
be traéld%é A& cdnvePBd irfto $8RAIA a8 udif &fﬁg&@‘(ﬁ%ﬂ‘ﬁ& 2 ltéﬂ‘lli ht) usm any

chargeabl e cost conponent 1 281, backhaul ab
combipafsan efdhe vertinal MapP8m proeaskesalgbcritiedlin Sigute 2ﬁ)amt thN haﬂzontal

.and_ backh har ctor 1 usin
S i e T S
the fixedand dymiis cbmbn@bﬁérﬁﬁagsaél%mlﬂh%nmﬁnﬁma%ﬁ&%ﬂeg @8ociated

one or nore chargeabl e cost conponents and a charge

with theafémnussmmofépxch seriaga datayemitsrdiede thedaanpiegpiiorssses immuding the
s B A LERRHESFaRAT: B GBS Bma s e
to the tim‘eklemrdsahbé oft &raa access link, and the backhaul link is not considered. In other more
complicated embodiments, mapping functions include sophisticated algorithms that enable
resources and resource costs to be mapping up to the service layer so that a realistic charge, that
is sensitive to costs incurred, can be generated from accounting information that includes

chargeable cost information.
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be tracked and converted into Service data unit
charges (figures 2 top right) using any conbi nation of
w0 b@ewea3es cal mappi ng processes described in fPQUUS2088025753
and the horizontal mapping processes described in
fi [ thgh
L85 or Hplar IS EAL Al 2102200 930070 R0 is stored i
the acgessaodal &0 Wlwlshnﬁmmgtmp%(bmddﬁr 2903 ostoredsn dssmtlingtserver 130.
on.of said its. due

inforfieh 12k E PR EET el vk iRt Gehaldionghigeable costs is

then sehiefré Ak ILRBsE I8 310 SRTROARBLAtng frvdr TRD €0 ﬁﬁm’hg Q&pver 130 so that
the service data unit is equal to the tinmesl ot

cost sprsdfiNgrParHng eaneberigindersentedy kt widlnee apiparebphiokthase skilladkin .tl@ art that
oer Rl SRARLAE s 1P NG e RS0 GTPARTER s

resulttnlgah dﬁfmhﬁt&nﬁoﬁﬁ@&kﬁrﬂﬁ&n&ﬁd bélﬁ% tdhagited i@éﬁveteﬂ t}bﬁe BRBRNAGo enable
at a _realistic charge,

i to the service |ayer sot
the blﬁﬁ]&tseﬁvgr 130, qrpafe cosh Sesitive Pensubseiaker billsn Aﬁéthﬁéﬁ?@ﬁ@ﬂ@!d
Ol i ncl udes char geabl e
deconflc%st Oi%ﬁ?or maI% %ﬁonéﬁéggﬁyaeisgﬂ%%@%%renbom nment ,
|nfornat|on 210, 220, 241, 250, 270 and 280 is stored
t he ode 110 il st |nfor tion 260 and/or

cess,
> §igure 3 Shoyedifiert W@%?ﬁ“ﬁ‘ém@@m& ot el et A dynamic cost
compé’ti'elats 101 gn xerhplaRSItdsk 8fa/dAbRKHAIIZKand i nformation
1, 222 on chargeable costs is then sent fromthe
access node 110 via the accountlng server 120 to the

I|n rver 130, othat sensitive chargi.ng. ¢
AR AR SoutPy infpmiatio 30 T Secssy g uRthisiiog 302 ana
transmnﬁb161h§10€sr304t Radh 9éthes 2 desaNRa6H Eh@BF/pBvet BB and is either a pre-
i nformati on may be undertaken across the various

allocagadespat 303 or raélyummca@y plipcgieflfskat 30. Rrafaliperied gatsei08 memsubdivided
into p e%l{bg%tté&gg?\% ﬁ‘%&ﬁgéﬁg’ﬁgﬁ(’;&o&?@s‘ﬂ‘& Q%l?oca?lo ?ﬁ %re g]l‘leocauonl

306 irsludsc an bidscatioh tﬁ)c 308 eihhr is axeaglont yf d@ﬁﬁlﬂf@ﬂ@ﬂ silcbt@ Bnd 8 slot rate and
in figure and descrjbed later., Figure 3 shows

h
a bursg?ﬁo Hels ahd af 51&/ Splote s6irasek s @paprallyippinding sespcited variances
either sid¢ @4 1284 é’ ﬁﬁ tio 07POERh S1ck AfreAbnSXR R0 %E%ne of uplink
n k In

access e access link resour
(from iend oodatoi aoness (ﬂd)dc)mktwni&ﬁt (ﬁmmeazsedm noke talend nddey at $1dashnk (from end

N A AT IR TN A —)
broad&%@@h'eﬁ@%bﬁé%) Sth@kica? @soﬁ{e &F AERAHoA8] WHo &l Iﬁ&ﬁﬁﬁg ofthR@tmulticast

. Pre-all ocated slots 305 are subdi vi ded | nt
groupbfmlWﬁcw(smﬁsfosm@hlpamt pyhéchails Idefiatd Iweme 4s %Gmdtlohsmrhlmtmssmn of
e s By PSR S PR Bt RS S moticse

transn@fsiG 968. Slﬁﬂccﬁlsﬁﬂnﬁﬁoﬂ @ht8s e @ach ﬁﬂéfaﬂocﬁéd 8003 F0 AQAtkafes whether the
| at ency of slots, with each t{sg ional l'y including
slot wasJSEDAp sarry spma pewionsf daeuni eUNBSEQ @eqarry some pomon of data

umt(s)O BFDEJNAB?EB' he g&gﬁlg%g sgﬂ)scﬁggtfop y ané)gnc sg&@g; as part of a

be ‘one o rom en

slot bdithg plocess: Amﬂe’;t@mpﬁsof mqﬂ@aﬂ@caﬁﬁd 1sﬂt<h6 8t dBrslotd féqhiréﬂ(to service the

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

Dynamically allocated slots 330 are grouped into slot pools such as slot pool 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,
17
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node to end node). The pre-allocation slot node 309
can be one of unicast (point to point), broadcast (all
wepdoodes), nulticast (sone of all end nodes MIDUS2085/025753
menbers of the multicast group) and MPTcast (short for
f d éﬂﬁzﬁﬁé f ayload,
burst, FghL R R vt G HERRA R MAc i8Rk, frame paylos

packetP6F pdcképagiiadt Noteahatiths sllceatial yps is fatdddrut tﬁmﬂpeqfls ipatpimeters for
mul ti cast transm ssion sl ot

| o t
that oG QBc P THIENE RIS ER DGO (0 B BAIF O, SR PR 332
1nclud%&%t\gﬁfecy§f-@3i BeifBohY oPETRKPASWAIRIK d¥fsidéBhR, A!I]d)daﬁﬁﬁ 1332 also

O carry so portion of data unit(s),
mcludmaﬁaow%mhm;hsmmeamfemlcasmmitw@ets brogfcagser WTcast Slot

anot her subscr.i 1
consulﬁpténgggtus eé%ﬁ{ﬂ%“ﬁil}’gﬁ%f;%e%ﬂf’% 18 ggs%l fsa%}é%cpgem% on? of USED,
UNUSHP SORREHT §ABORREPWEDS &otd@al @aﬁfa&ucanohlroamed slot can be

requi rements of a Vol P phone call during its admni ssion

borrovadd, whistacpresdlopased slotsandeidoanteq baj n%@afreweé f§p nageF pre-

alloca@éfgb%@ﬁ%ﬁﬁg FII(S)P lt'l%ocgf: Cg){:1]§§ goénéfrg lﬁﬁgc I@énfgﬁﬁ% I‘i&él%g’ dccess link
resour€dy HAGHntatidh 130¢ didledes lnﬁﬁﬁatﬁmcbncthdﬂ maj c&lrémates ohdiff¥Bant types that can

Al location 1 332 includes an aIIocatlo]Il e 333 that
be consamed by gembamitationedeyices 08 coRINRFEReDS [ink ur st

| atency with associated variances and can be measured
in ternms of frames, franme payl oad, packets or packet
pPBY¢IAGL R&YuLek IeforhAtana4D dndtdes infoypatiansfof theduckaul link (e.g.,

the specific paranete or that aIIoc
161) tmtrm@qulaa%%m\;g?h%@@ys bR euse T aﬂ‘ﬁ{ blciHgaeps link (2.

é EH kl%iilllﬂla i ndifibgtiorginformati
150). £h¢ BEEh %qule%ouﬁé iRt indlits BHIRAN 18R 1deh fomiagformaion

341 uaidso 1danufmeshna asdostateroglich mSeer@hnfogmeﬁ@ Jiranspigsian slots 342

mul tj cast, adcast or [
o oS SRR 5 0P RS RIpERE e st
was d%s%gé fbr%@ée@g LAk %‘ra@sfrmbﬁ&pslo@NU$Eﬁanﬁﬂsléﬁﬁ@nﬁlgy/power 343 tracks the
Note that a dynam cally allocated slqt

amouht@f kencngwmw«ar weed tgttraaSIplrt each) hagkhaubslos jagd 1%1%&1@ fmportant
ohat ed t no r t
T

energ?/%gbv@f {sicefstratiiicR d3Baes Sethicai a Ih&ﬁlbdlr (ufelserst or where diff ot
i ncludes i nformati on on the ngj res[oﬂ;r ces of

encregipbtier lenels expptescifRERnt SRPPBOIIBHE ol eamGagiqas devices.
kdTayabkies pal G@Ssmission
Otherqf]afkﬁq,}itr?sgmcc | nct?[;ﬂd%sﬁfﬁfe g(}}r'ﬁrtrs%\(%_t ﬁ%rnt%%r t he backhaul miss
resoutdeBthaf Mag need Ble tdviaed.i s equival ent to the Access |ink
Resource Information 301 for the access link (e.qg.,

150). The backhaul resource information 340 includes

bg*‘feé{}gglalgo' sj%ka %Eféﬁhgl' c%?ttdo ohéﬁt?ﬁd@@&laﬁﬂ wthlthe s€€loft the resources of

t he assocl ate h the resource
the cdﬂmfnﬁiilwidrﬂ mnk'ﬂJSQn@nstsempm@Imas bSﬁﬁsﬁﬁ@vfe@é@e or normalized, and may

i nformatign the various t
be posBeRTIEBH B A ERAEIon ape oo aieh B8t P RAE Sefitting on the
naturé‘SPfPé %})ﬁﬁﬁﬂfll&'ﬁ@ﬂﬂﬂll@ ghPiRe SERitEitg O thelsysRENTRB &I tO mhanges in that cost

ner gy/ power 343 tracks the anount of energy/p
compuﬁeiﬂ Acoiyharawsmst cm&meman%hm weighied fgm}lqnsof other opt10na1 fixed

compogérgtls Cclejlrllg anl%%getn ent on measurements 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
waeomsie@sehed and shared between a nunber of usSPECEUSINS/025753

where different energy/power |levels create different

arguidhSreRled %?&Jmﬁ(ﬁ%ﬁlﬁnﬁ?ﬁaﬁ&ﬁ £50 %?%ﬁ@di a%@i)r dynamic cost

devices. O her Fesource 1 i'on
comppaqzmsewdhnw bt escribygeA spécibiadidait vhiistke tsrthe aahgsisa6n

be t ked., Fig 3
enere R S5 i I P G ek Sk e gl g ime o sy,
an ab&ti€te Hheabill® of BRAHEERENRus klaa oaqggmwe bdrORSht hi¥spdRG

Cost conponents can be absol ut e, ative or
COMNHFiqRHPRydayices mlshmg/toﬂ@ gseigned a/paruculnretgacslmethe@nMunt of interference
xed on

e either dynamec, . . )
in e FRTRARERIRTRY ol AR BFm ket Ehieh i o abP SRS oterntion ghe radio
link betveees @itstrdnsinittet a0l thdRc&YSIRONE 988 &téﬂ’er@x'i@n ﬂl@cﬁtﬂe Nodafidh of,

cost conponent. A dynamic cost component may be a

distangg pefpiears andelocisn obfthetrirsmiterand g reEsixerd conponent s,
can be sinply dependent on neasurenents of dynam c
real variables, or may be a function of both fixed

¢ dstedeosqrongohentaoculd yidudecths Redwimbkedlcosts of the different modes of
rel ated cost conponent information

sots 225 HercashSig: G 8401t SYaNGRHES Bl BroRdg SHlast 372,
Multl%ﬂ‘d#h{ SlBPWoQ%ﬂ BGEd bR ¢ yaﬁ NASIS a%%cg; a?or t alf\f@éﬁtalg]!)et% ofslot

transm ssi on energy/ power e trans
allocagibng suchahe RAIH afslots\Ba8| aNUABBR®f isioed 3itde a HIER ST ESESDths 380, a

LATHRY PReBU i e T HTBtsonamuiiv oo R SARIARVER Bt 382

associbtedifttht amdan@FIbBARHe BehRREA ht?}%iethe RIATES |1\93§|MB]§1€, BURST and
amount of interference in the cell fromw thin the

LATERNCY allpention ond drabectualdy ddityeradrig asebdcsibert Hixed costs can also be

y t he ra ' twee
ssoc 05 L G b PB P U SORRE D o mnu g st cos
384, aad SIDEEINK QR codt 385, Fisle® tR06EmPScnReAn aRBbe \WBREtdYwith

of, the transmtter and the receiver. Fixed cost

borrowingiehdets deigeran qubsssiberd and prsvien cleases withor HSEDscast 37hen UNUSED

ot 167 RS 394 N BTN el o,
for exAublej a)mumpliSk @pplfédsb tiicdst donxRmeto atsdciaasd viltls thel$pe, direction and
mode 5ty 13/ A B QR E DSV i B At Gronaoong v cos
compcﬁ{éﬁ@%aﬂfalséle%s?wﬁﬁsﬂ aréa Weidh :\;fgqgt é%ﬁ@ﬁlg:afgﬁﬁg%&ﬁ){ed cost

delay til ot consunption
comp@&ﬁtsaElsed‘ cetedswinchidelvestanmeitedith diftsran develwed e Becurity

RATE, ER, BURST and LATENCY al |l ocation
overn¥3eDnstd Baant YRkehes B0 5GSBS e PRgon,
autherRe&fién ErﬁlVbr@n@ ﬁﬁ@ﬂ BRRQGHOAL F&eﬂﬁa‘i lé‘logécfd‘u? enit 3%'1 % t}?e System cost, for

directi ons such as UPLI NK sl ot Cos .
at leasPorg 0f38¢ tralaﬂmdtt@r D athipe retedvers, obthe 385 emﬁloye dhecmaXmum allowable

L L N SR CNTREM TN S
of the bkt €8 b hibhér c@lindDh#bEngs in terms of capacity as well as the cost of the
increased interference at higher transmission powers. Slot coding cost employed 362 is the cost
associated with the actual transmit power and hence coding gain and interference employed for
the slot when it is consumed. The slot cost for capacity unemployed 363 tracks at least one of
the cost associated with the maximum coding gain not be used for system power/interference

reasons, and not be used due to insufficient data units available for transmission (e.g., in queue
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sl ot cost 376, a Borrowed Slot Cost 374 and DONATED
sl ot cost 375, each of which could be, for exanple, a
woriosiopise®er applied to the cost conponents assPCI/ESB®OS/025753
with the type, direction and node of the _
with $FEEILNEER HORRNCRUBANGTER, 3lifke P0RAN ik ! 18%0F 8 bioying the
conponents ‘can al so exi st chare a wei e
maxifygnceddong giin rashits ipl aedroe pethd émstarftancods cxpatitycoithe liaktasailable to
h Fi xed. costs al so include cost associated wth
ot mﬁ???@?@ﬁt level s of slot security overhead 360 used to
support |ink-layer security features such as integrity
protection, authentication and/ or encryption
prihechixasicosiupmmentats ceyld inadwdii the slobatce$6:bsi 364, erich could be a

.St 0 r.at | east, one.of t ransmtter .an
compBNEL BBt ool FRT P S SRR A e costo
paginglal sobsuiber thaeis ivh klegpyrate, i e BRRCEARRHNsIBFENeqdirY@ b get the
the |link characteristics, and is therefore a function
comnymiqaienpdeiase inta hitate in whiphdt candui asgigaed nslph iphigoficaurse the cost of
' . [ f.the increased.
e b Bpfien 3092} 0 S50 RG: HES-GEBh e B 558G cos
The stoodearys caoss B64eonildyean 8621y se 4 bgnaaws boﬂgﬁ OstehLich W\higllﬂ paging and
the actual transmt power and_hence codi ng gain an
state GFURRSOBT GE BABD OPERPIP Bpoaie i 5empledhe ate ependent on the number
i 8 d & i | duhs
o corpARARLh of 1SRl Aok £ P LMIVIETRL ANl o o
commyaidations dodieng gai n not be used for system
power/interference reasons, and not be used due to
insufficient data units available for transm ssion
( &7aflious MulGisbetOWrhdhastdstd 390011 v 8t HdschiBéd. tl\@ﬂ?ic:ast and broadcast
~subscriber to fully utilize that coding gain, and not
trafficappy byverspeeifie addisipmal epgcampgneds dug togh¢ fast ihat apditiop of data unit(s)

. [ nst neous .capacity of the Link avail ab to

is trant(_s)?ﬁtéércf]té ur@(g}l ?liwgleor e 1ﬁ1étrus¥rf%laluﬂjé;§§t 0.6 fﬁ?gﬁ%ﬁ’iﬁgi(g@'ﬁr alot. In such

systerhd) Chaictenibgicaicdk LR ¢efaclk 84 rdéifientabfediaflq i 8 vRRI&s s¥stem, may
osite fixed conponent conposed of the paging cos

exhibi% %%erm iprledeienns chassctaristice gish thft agegipRemise suiss be made in the

. LS. j S . nsition .
B i T N R ——
additiomtthe gramshatter dannothygiballyt aftad thrav@satiy nrdtiasiwbroidcal réseiver
explichly §XTapifeck FoRGIIE eHe MLt TaHCAS A ant Hg daamit payload.
Thereﬁ{r@,caeﬁ?rmﬂi é‘rﬁﬁtcgrre C%IS%SS%gIt%aﬁltSC@l% tadﬁﬁ%%n?%%\%lﬁ?fcaﬁding an FEC

al ternatively a dynamc co I n systens
code iptegthm glog trdraise alteeBit Eanos Riatearf thosiukicastébrbadghsdtislorardlepaively, a

N L T S T -

portiofl 6@ kdckiefif tolablghdvAsH R of li‘l@?;ﬂﬁ)lelyl &kﬁ@@fédg@m&e‘ﬁﬁb h 8PS set of
device. Various Miulticast Overhead Costs 354"w || now

multidaet/feadsestistals. Aemativelyt ifaeetptionhy oas br mosf ¢fi the natidasivieroadcast

T e e -
then ah MAReRABY TR eREFTn ds 3BT id uksd tbicapte BE rdYuRASE ASfevenue that should

l'ink-1ayer slot. In such _ . _ '
be associated with an uncertain delivery of data units. There is then the potential, when multiple

IP multicast/broadcast groups map to the same link-layer multicast or broadcast group, for
content to be delivered to communications devices that are not actually members of the IP
broadcast/multicast group, as commonly occurs with IP multicast over Ethernet multicast frames

for example. This creates a cost of Received Unwanted Cost 358 which captures the system cost
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systens, the communications link to reach each
recipient, especially in a wirel ess system may
wewelo2328li f f erent | nst ant aneous char act eri st i BET/E82005/025753
that a conprom se nust be nade in the transnm ssion
of sudhOREmiRARFs r&?&&aﬁﬁh&f)&ie%cﬂ?éc@ vBPfa dsgfe@ﬁ‘ kel lf]rom sleep into an
interference for other devices t1on,
active fLainsor has &0 uindentalet Slglyﬂlflpanilld)qal pfoﬁ:asrsmgt andbaree éatmdsry drain, to receive

e T AR T

associit@ddaviﬂliﬂ hﬁlllilf&}!ﬂ g}agp mﬁﬂ@geﬁfeﬁf QuctPasafe: GrBhp P/fanagement Protocol
correction cost 355 represents the additional - cost

(IGMRy \a\]gcgﬁﬁ Ligteneg &g@oyw@/ﬂ.@ agidanultioast AiAs% siighelir®, elong with any

r-oadc st sl ot
assocﬁretrdﬁnn ﬁ%%nahng 1%%@8 él?aaﬁlé]l Sq,?&wet%lsr{lu]gg%st data
units ar&bm&htelitﬂlnkh@ydr@}iﬁs ofingy fﬁl\/ztddlit[tﬁlaf esahnamld GoapNe@ABement System
rtion of receivers to acknow edge or negatively

CO“fggknomAedge the reception of a set of

mul ticast/broadcast slots. Alternatively, if reception

by one or nore of the nulticast/broadcast receivers is

n&eh ethey fixed nosteate nelated cnfhie rnmd gbyernlsimgpigg oMY pack&Es into link-

r . ACK si.gnal i ng, en an Uncertainty of
fayer %8*@3‘@%1? sedy o’ SCABICE FRiagRE 1 et sORPIRFion over
the confiM@ieiond dhk-3Ru! g &@atﬁ%ﬁa%%%ﬁ&’er%ﬁﬁr&ﬁ&oi’l r(‘fa%/t%bt@ﬂ how

delivery of dat'a units ere I1s then'the potential,
expengive theser tices] datEmnitislin iterams tof Brecetdeesdatgnuit headeapvarbexlh ¢.g. IPin

te, LAZT SO B tlB iR hesthORir dapicoe gy Lk Secoppgerion

extendéieheydbr @64t 330 laid AEWRATRKIE tHeWRrife M9 aRELSE A b b&asity
group, as _commonly occurs with IP nulticast over

ProcesSingaioReCciya, £¢ ewpating anbresscprity cvgehepd €ostBidsForexample, an encrypted
data uﬁﬁ% nrﬁ)ft bg%§ﬁb¥e%&d#8mg 0%9 11%[9?1 ga%%g\é%t'é I?Gé%? ct:#&ﬁgﬁ Wiyzed by a

m CcOosS nsim SsSi

flrewa'ﬂmh heacetoudd bb as albe&km)nrme\/gdtefrﬁ OMReSt@PEoh B Quchrtdelt bMsbgus
or has_to undertake significant | ocal

Packeﬁﬁ rca% é@%mﬁfg el he tragked by Rhg feepiyed Hamanted §osedds aser tsailhof feedback
from tRE cb’tﬂi’iﬁlﬂfc‘%ﬂoﬁ%@l#%fﬂce |:D@kded; the group managenent

and access contr I'ng associated with nulticast
group rmnagemsnt such as Internet Goup l\/hnagemsnt

pr.ot ocol é Mul ticast Listen l?l scovery
DTt U e doal CBARET A g SHGRESAT Ry RAGES St aeerice
prov1deir ﬁﬁgﬂt%% toSteAtRat it Q&nﬁﬁﬁ@ﬁﬂ 1B 8&teMhi Elglgg(ﬁ% bt di B&ﬁ:e the charge for

bet ween nul ti cast data uni multic
the Sellvmmrbmieqi sushas ghe tpanispers obmnadbiént df vlatal units wyewthel c@nnunmcatlons

. d .
tink. NP AR s ona e e arer g B Ao b B adiiapsbe dynamic
cost corfiphentsiiheitBat ARk SedBighldnitife SHakRERHDYE tﬂ@‘ﬁ‘ss@gﬁﬂ-ﬁbl e

the service data unit |s to data conpression over the
commywifpHans diakiaod somimkidatiges devicss. creating an | P header

conpression Gai n/ Cost 351, how expensive the serviced

data unit is in terns of the service data unit header

OVies teada specific t)gE of Iﬂesbﬁ’sce | B mbibltof Béolifted, FolldwinEa

| Pv6 routing header etc.), so creati ng an | P
schedlgwgéiﬁgllg}ogtw egult in the determmatlon of a total dynamic cost component, called
the chargeable cost component, which is associated with that resource usage. This chargeable
cost component may therefore be a weighted and/or threshold (i.e., a cost incurred if above a
certain limit value) function of one or more fixed and dynamic cost components (of resources or

associated processes) and/or dynamic variables associated with the communications link 150.
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ext ensi on header Cost 352 and how anenabl e the service
data units are froma security processing perspective,

W@ 00e/02Be3 ng an D? security overhead Cost 353.PEDUS2005/025753
exanpl e, an encrypted data unit cannot be conpressed

 This Eleurgdipleaost ddn'iﬁbnléﬁt' ﬂla}zsé in@ﬁtmﬁé@ﬁo\‘é?hhﬁﬁﬂbei:@frhch&dlﬁﬁé decisions

anal yzed by a firewall and hence could be an attac
using RRCAgEtegAtioniacten apé henveprodige h chingadie opst bolgtpgnent for some

amo ﬁ%&%\ég&@n%&%@%&%t s\églpé %}Be & *fa%d%;%g g{((ija%},laﬁf FT mples of

chaxgeaiﬂanmt cainpofshtgeighense Chmfgeablé o6 36@Ponchf AFErAIdnBI9 and
eﬁ cost conpanents are exanpl es of any paraneter
mdu‘éﬁﬁzﬁ ylticast ghargehle P epmapngnt 394 gressting gash offth tcopts associated

with dié'm'@f (ﬁﬂﬁulﬁg st PEUGITHLPA &%SEH% &93 i %&%ﬂ@lﬁ)ﬁ%? hfior sount of

char for the service provi e transpor

multiedst éata; unite Slmﬂmdiﬁt[ﬁnwst €hargeable Chst Gnmupnmanicm agrgﬁegates the costs
een

sssocilell iR i SeD kL L LA PP etBeray el CBeigeable Cost
CompABRIYB HeSrethR? tHetkis @@éﬁ%ﬁlteﬁe\ﬂﬂ?t}ﬁ'déﬁ%rzrb? sidelink d?ta H.Elts and

characterrstics of the associ ated conmuhi cati ons
specifagrdlyslonsrotiineltdoeestsvociated with éonvsediog vie thp eciess todeyld@ or the
follo

okl . SheBOTRL PPho el B3PS P i

comnﬁ]‘m@tlbﬁﬁ l@dtwéé’rﬂ@m Kode9&h HeRERe ReMmunicikibRAIiAIN@hat does not employ
eabl e cost conponent, which is associ at ‘ed Wi th

Sldehtﬂﬁ él?gsraéé baneeedags é@f@lde’mrsfeasmaafqbwh éorcmsdmg oirpbeigaccess node 110
Gi.e., Q@t%vﬁl[h E@gﬁuﬁﬁ)kZBWd&ghggn ﬂgé 8 %Bp 1{15 glm,ggﬁble Cost

cost rred ove a cer aln

compofiend GQ” aggrogites the xeds aRociayd ammhéﬁsﬁsnﬁ@di@oaﬁﬁﬁlﬁk(s@fwce data units
resqurces or associ at ed. pr ocesses) and/ or dynam c ‘

which canibegrisical {08 Wite lepwapdither brprdbarhisifmessei g AP rkhich have a very
I
exper o 0 e SRS o AN G5 Ty L BB anc when

the seagg ie geitmaoity Charged anthe dags beprimarilyalbuaéink patiat delierei.e., no

oS ETESR hy FBCAR e Bl S

aggre%&@s"’ﬂ% 88stPhss61afc8 SR Be AONery SNRPABRH ?err%cg (1 lE}r a service data
argeabl e cost conponent information 390 an I ncl udes

unit casewﬁtltz 12a¥plR ﬁha@eaim @oﬁﬁnnmmm%ﬁggmmg@@gawsogated with

ost ciated with de
the aefi95i3: o P Gl oy RE Birhle rabton e g S s gk anc
mclucﬁ'llg‘@p DAk, Qi@WiﬂmEfundeéttdnﬂ %‘ﬁﬂtl@b@i &)sﬂéﬁrhgoneﬁsn\’ﬁlﬂfah Private Network
Uni cast Char geabl e Cost nponent 39 regates the

(VPMy Qggrgezgg% @@ﬁtﬁ@gpwephﬁér@gmtee droycosfs asjmccaé@;i withthe transmission of
k..Ch
packelégh%s\/ ngnslé Bg%(ﬁ{lalg?]{nclu engxg/g gn a %ﬁtgcolvanflﬁntaﬁ%ess link.

delivery of sidelink data units and speC| fically does

not include costs associated with forwarding via the
ad e shargzadle aosbeirpangat Hddheasspeipied Rmont efzscpdeq delivered, such as

the nutdtRF 86G4Hs guﬁ%%erﬁegﬁﬁg ks, %gr?thgg %% %&ﬁttg §h GA} Lgﬂi%tgséerver 120 so
assocl ate comuni cat'i ons eson

that thelaecamiipg endfomibilloas sepves 180 o ndxip aétedmas eftbér adhatgeyble cost

dependent subscriber bill, or provide adjustment to its charges per data unit to reflect the

communicated ongoing, and historically stored, chargeable costs. The service charge is a

function of the chargeable cost component and the associated charge factor, such that the

amount of resource employed is included in the chargeable cost component, and for example

could be;
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sidelink slots and hence does include cost associ ated
with forwarding via their access node 110 (i.e., a
waolomalo2a3ks pl us an upl i nk) but does not i ncl udeP@rHUKIvVAED25753

costs. Uplink Chargeabl e Cost conponent 397 aggregates

the costs associated with the transm ssion of uplink

service data units which can be critical for wrel ess
Chargandcintdeciactbr o abdrgeublsysst eompdreng. ADSL) whi ch have a

very expensive (i.e., lower capacity, |ower

performance) uplink conpared to the downlink and when

¢ N . . . , _

o oIS ERELIERL ool eGBPRALGIRY b 2aSedlogtper data uit
transngitted heddiveredaad hefd, a d2jion & the nember Gelatd wets communicated to the

1ar geabl.e  Cost onent 3 aggregates the costs

accouy %%%?g?égomrﬁﬁhﬁﬁggagw§VEP§PE& an arbitrary service

defined by a service data unit classifier 212. Vol P

Char geabl e Cost Cbn?onent 394 aggregates the cost
Charggssdergetfactonk chargenblejedst gemponsht /oo Rlagapits;, i ncl udi ng

for exanpl e session signaling and nedi a packets and

i ncludi ng up-link, downlink unicast and nulticast cost

C anfped eRirsple MduldiBé whEdead ehaNedapRy dosi didPonchiak 4k bh £ geable costs

Cost Conponent 396 aggregates the costs associ ated
belowgndigbeyrea perapdined sk Chdreeriblseass spforzexemRle unnel |

potentially including encryption, over a backhaul and

an access link. The chargeabl e cost conponent and the
Chargassahaigatfectoomolndf dafa wetsw (@ & st dedble@dst cougionast) t he

nunber of transmtted service data units, can then be

sent to the accounting server 120 so that the

a i / . hi i L .

G AP CO: (Rt B LB bl (BB Bl s simply the charge
factorsutws of ddse pniks hut theoehapgeoddcoasasdind Shareasts axthe ichargbabigesst deviates

er data unit to reflect the comrunicated ongoin and
avay f8t 1t gt hmitier ahote gaRH EREBG horiiaeeppadency on the
deviatfdBhvesy ftéin ehel et &}Pa?%ééfblé-&%t EheieARlag te Qﬂed%mﬁocﬁﬁ@fetnt types of

and the associ ated charge factor, such that the anpbun
functigsf of ths chargeabémprisb yerdpénent destiattbadrim thettergeheliaggeableecost component,
for ex$93 conmponent, and for exanple could be; Charge =

YRR ge factor x chargeabl e cost conponent.

Alternatively, the chargeabl e cost conponent coul d be

an averaged cost per data unit transmitted or
Chargg & ghorge dectermingen sataginits dfunetiond ehar grablpssseeorapongal a

units comuni cated to the accounting server 120, which

for exanple could be; Charge = charge factor x

CEMlﬁFlabbﬁch@f@t andipRendtons afOshosatia Midisy cRargBiahd charge factor
, exanE e, could be where the cha%geable cost conponent
informafign R42 pthighdurbednelydessSaseice wesHlr digesiag algadthmn miomeption 326

s HRELEUSE AR SR 760 5.0 o SEE L i e
on theamsatber ofxonemits) tréagmittdd@tresttivesd, dveclengd gdneeitionénlpaf tRen these are
storedtilllq go&n%ér gltlchcaosSS SUtCIE)%gt ig?4 %Q&rhglg aiss%ci%iterglpvlvi){h %hlg%rg-gﬁgcga?ed or
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
w0 c@aiozdses t ar get cost. I n another, nore gener aPCT/US2005/025753
]f:xaan;, t he charge dependency on the devi ati on away
ro rget REVL
Compihed i B B ¢4 D LR BPlaf iR o RER AT b AePlab 40895 and the

VoIP &Rsdcablerpanefipoti@itizati AgeheranSdriiee Chriget3 13 hagepeadiedirom at least
cost _conponent, for exa

o seCart guommenenty or SXOTRLE) oot g ENELE. AR v
Chargéa%gé"mgﬁlﬁn@okﬁpﬁé i )/9%2%10&01%%%511@&1 doFBREE6n 6BGther Shakeable cost

_ charge and charge factor information
compcﬁllliﬁts\slhﬂﬁi's Uplitkh@liargerblecstcBapanent3 P SidaptcClageaplagost
al gorithminformation 6. wWhi ch defi the al gorithns
Compgpet ?%%&Q%Wm&%t é}?é%eagércﬁ%ﬁ%?lg?ril%ggﬁarges. If the
algorithmrelies on the nunber of data units

transnitted or received, as a charge generation input,
t Rierd hewavsar feeditack exbtém forndinsting figaé Fosh somppnansyid ence both

214 ich | i at it - .
aynon SRR B Ll OBl bRy pomponen
valuedldidithastardehayriienid st ic&mgslﬁlﬁllt at edgd chargedbld ems tompenent values.
Mul ti cast Charge factor 320 and the I\/UJ ticast .

SubscherrSpevipt profibsInfaarmsiondhp impdudes (el aiplivH Sgryicsiafqrpation 411 for
enerated.fro . ' . . .
e sFSEASEIEE ML Do BHOBT g5 e D
Qualitg dAakivide BRah@a603420 nengeneliadweditf olserdte deivsted thghe subscriber
|

over t@@gqer%ggaﬁg;@%ﬂﬁg&gﬁ ts%%giﬁ?%ilygrgpé’ege@%gfg %ﬁg‘ﬁlg? g{aglg\ralg Iineformation

s A4 e e A ORI gt L e

often tmpainerQiatity 6f Serviat tdrgets forhdtiplsispbsshidegsonpled &9 thg23

comngggc\a.%ig]gs 1V R gﬁlge; gc%%gﬁlgrbg:&%éqsg ﬁr@z?cﬂe%@é@e%ggg% ﬁecﬁ%@% f%l the Resource
assigratin :pﬁﬁ‘:e 198 thAGiAhlid2dan Bel petfoined bydrithesomunications link 150 to

generate romeither a general Service Chargeabl e
inforrfasbmBommtient d34%, 10ds 162 dat i hapbeghtastgrashfbinsaiicpngsiot for

ot her, Ch abl.e cqst conpon . i .
comypER R b BB oL pOHERT 8 R LB AP ined yith he
assigeaEBaRaH cafids ddiedMildtthe astitbihe asbliee Costunpoivnanetted in

391. Figure 4 shows a feedback systemfor adjusting .
Resodrtx €dnsioption Grigrssehits S@ﬂ@flﬁ%ﬂﬁlywﬁnmﬁ?% asgﬁalateg with

char geabl e. cost:. ' . i
cons ST R B TR A5 MBS st
to Subk¢ABE Serdies Do URAte 470 th de gatredindRayoaiot @sagsétosts 454 and Data

: _ . . s
o GoDpent valss Subsrber oot v 5 BISLLLE posghedaleris vt
Subsdr{bl? 5%@} 'e%t%}a%%SOta%ﬁ aRARBSEd BER SoBRE (IsaBe/t0sR@54 so that

C&r reed I nk 150. The

_ over a tommuni catl ons
resoufdel a65i ¢rledy bubyhierinot Quieshiiriey] oo torBemeil deefficientl yvwan ba tuglged.

it bR SMELALL 8 SEEeE e LY el Movicedan e dt
units Iﬁﬁﬁsg#u%{f Ii%,'oéﬁxt RubsgaR HakhtiQ@lityPsf YérvRe bffdakatieh 420 which is

processed and stored in Dynamic Quality of Service tracking information 422. The scheduling

process 432 has two main inputs into its scheduling decisions. The first is Quality of service
tracking information 422 which is based on some measure of the difference between the target
quality of service information 411 and the delivered quality of service for each subscriber, which

translates into a ranking of subscribers in terms of the benefit of them being scheduled in the
24
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422. Resource managenent 430 includes a scheduling

process 432 that attenpts to neet the often conpeting
wax@bioeos2of Service targets for multiple subscPChEsm05/025753

coupled to the comunications |ink 150. The schedul i ng

next tﬁﬁ&ﬁﬁﬁhﬂe@xﬁcﬁﬁﬁmﬁﬁﬂﬁthk&% A65'HLARS stPerh AGn AR &% D mponent
g can be

assi gnnment process 434 so t at st gha
whlclpenlﬁscﬂhﬁrsyistmepsttdﬁ eachoswhemmibeabeing scHeidnled ]gﬁ&ntthne finédarmd dynamic

conmuni 102 that it has, been
cost cSOFPRALTTRL SREnf Fked ErdBaretc vost Cmprsnl §eiehtrigd tisgholds 442 tha
contribhtd®E t&tdynﬁnﬁ&ﬁﬁU@HhkgHéBﬁ ¢k DeRIURLEA LG ASthe Subscriber Cost
associated with the assi gned conmuni cati ons devi ce and

Compppents 44Q,asspcigied wish pystamy raseusenthahpoildveqeededovian ¢omsuming a

LT TN N -

threshOldfhegbmer fiked|and dlyh Ahic @bst REPSRERS 4MRRLEY 8o} HEEF those
uni ts carrled is transferred to Subscriber Service

included imsygifme rwa @oata@mp@n@g infogmalipn 350Res Wl eea function of real world
dynanlﬁg @gﬁ!gﬂ%ﬁ Gt rf)aC| gafp?l?ea&gg{]ﬂg%lg Bg é%% (Q)%%rﬁ\?? #ions link such as

the physihaldadie renvsomndﬂtt the nGmbsicafi shbscrlﬁefs\doﬁﬁnlfﬁada’mohlﬁagﬁe#&ﬁnpetmg
and al s ed | urce Usage/ Costs 454 so_that
for reqRu iR FROU AL GHIBGH OB 1 COTTRUNCHORS Uok faruos devices. Example
hargGBRSARBE Rt ehis GhEMoWwh in 0BG ithindhk&Hablb BEQ BRI bAtht t
chate ubscrlbeﬂ&%ér5|ce Dataln ngb 1alge Egga ﬂcHﬁ&b helfformation
390, sndsmunukisagt charigekbde eosticathporgtat 39units transnitted is .
sent to Subscriber Dynamc Quality of Service
i nformati on 420 which is processed and stored in

Dytnétith & desatell ¥y Rém Sae ‘ééffe%uief ki ehdeRhiRY MBSst/BEneAH Analysis across
The schedul i ng process 432 has two main inputs into

the subgcgiberstie éfentifgthe eptimbmrssbscriber fa besachc@l@@ﬂxrt {ipogsfbenefit at least

cost). %ﬁ ra}{ Ieggm &%g %E&Pllﬁlg {hgf%g%to#éegrzr%%al\f{]% i?]r tkﬁﬁ écgi} aﬁ‘%é&or each scheduled

subscmhbﬁiJ 1ts ﬁnclt‘itfediﬁﬂb\thé: €halr f¥ablerdabi mnpbhéntaitthet dghedBirh W b egation
ity of service for each subscriber, which

functl@rr, ém Gpelt e chrrgeable pash RYFGOBR Seiviesapeaseromenhintesvals Hiwever, the

SChedthIeiS kﬁ?f‘?ipafrjh Qi eﬁﬁ&'ﬁgﬁlﬁgﬁgthl%;ﬂ’}ﬁ%ﬂ#g 6515 @E?Eﬁéée targets 422, 411 for

a subssﬂmrltcb stay syiglireasgbeifanCioargadle @3Maedee fdr sohieGliintban Kﬁdzttﬁ @nits or

system cost of .each subscriber being schedul ed, gi ve
some piidi e, BAEISALFTRATIE O H@tnt@awdhwsgmwt hgelieeing data unts that
thf' edrigs R
i FERER AR S BRGSO, 5080 ot e
some lmmbege)ékihta u@is br foeeepariodaifitiore. 446 i n the Subscri ber
Cost Conponents 440, associated with system resources
that woul'd be needed when consumng a tinmeslot. The

dpnefichehddeCPat SRR IR RASH, (helRich NathePMCHBs b §u scrlbgr / Service

typically some weighted or threshold function of
Class %\é Hyedps Adbetimenrd$Orvdricls futhér inclicles aFixedek BrynamiceCost

Compgnepgmght}"lﬁlc%%gqugl S f‘i’ttioe nlégeqlaﬁtﬁgr}a%g S?I'V}ngﬁate\gﬁt(]co“ Targets
464. THY fiasd End/@yraalit esst 36BpS@Rtd L@t of siapky thb @esﬁ;ﬂﬁig‘&'a@able SDU cost

properties of the conmmuni cations |ink such as

compoaﬁvsé}%assqcaaﬂ%wgh Padhowcheditlingdeeisionndss e spécife &ﬁlSﬁliﬂEﬁ?ros service
class, {5 PAEHE It SQBsCHBY B CS&%ﬁérfty%O to Subscriber/Service Class SDU Fixed

Cost adjustnient 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
w@eb@syeski e cost conponents are shown i ncl udedrP@i/ukions/025753
chargeabl e cost conponent information 390, such as
o e RO e B RSB TR ooty BE FoPa subscrber or
service oass thenkdsi iceamadeydy schadulod st dhiowe avdysgy Syis&nscdso, the objective is to

reduc% ﬁ%nt | l%léhltg? Ie gg{ﬂgqrgzlégérf ol%ggtglgcl)e%?e}% ‘i)glﬁg ég o fegqveo%pgsturtustwally
raising Fr e R aynatrﬂfe 88 LodBb RNty mtdoﬁﬁitfuﬁbn wﬁle%ﬁtshge&%%@ Eost

or each schedul ed subscriber, is included

- compeiteat fralsh eregting abmpcbdmgeabbu qq»gt coomeneatr4h8ofhich is then employed by

ncti on ck t-he ch ost
e soFARISIT A SRt Piert Rati? S S AR a8 otmer
subscﬁlﬁeh@fbﬂtl@d sdnSe PHofsicaPPRRIEcRIitRInk Bed hattWsd suMdcib®/service class is less
ality of Service targets 422, 4 11 for a

hkelm; b% aqheﬁgéd,t a@dévw sahedyiad, ﬁlesas@@l $ystenTRest §éAGninug gherweighting
changE@ gﬁgred%r ﬁl cgfﬁg%g on@f 9%@%{1@/ tamhi® bf)ge sy nrelnf)a’e?trhts/

ni'ng em cost

Thresh)dldsjbbtlemamatlgnétfﬂt Botantadio stbatn e subsaitepeould thes asadit6 ®e in a
cl ass, across a nultitude of subscribers, within sone
better 6@&%@8@@% 1Q GRYIgRat Eﬁg% &k JpwBteReTRRCE)I0GFCel VAR average

allocaR6 bPEmBlotsia ﬁg hehd? i8 sél#éﬁﬁl@ﬁ étr %{]lR)nc U%Z%ha %Jheavegagre 50 reducing

i nventi on, systemfurt scri
its longéerv oast of mslc&mqmakﬂnﬂyﬁﬁ stsubddyibet oresetviekbasathias been operating at

o P S et PR S HIBRRT gy
to mal@ﬁﬁ@améraﬁ%%bp&ﬁbﬂ oF &hé@(ﬂed ihRsIbiseREn Hhen @ﬁ/ﬁélmvcavgﬁ £ radio

conmponent s or sinply the resulting chargeable S
enVerélms?nt @@d}b@ﬁ@(ﬁboﬂﬁ avqsmo'stame@swbwema@hnbmdumhg ttg chargeable cost
comn g BB R SR A3 B FE % BB eabe con
compcﬁléh%tiﬁctdi@ﬁ/ﬁe [ MECEniPading th%@Utd:al %ﬁ%t CRsteMl skt BN {)onent 464 for a
460. The incurred cost/costs is en conpared to
subscrghes or pegrige chass. ihefirethand dspumicpsgeaampanems ¢4 can be adjusted (via
welghgpatnﬁ 1@85}@%% ?5‘1&1%’5%’4 Ryl f:rléﬁt%% tﬁ%eagh {: bﬁgg F&é’ﬁg%%ft 448 for the

schedwlbns @bstﬁﬁﬁeﬁh&ﬁly{@ﬁ%&hﬁt laésokschbeﬁtanﬂjé aadt mhyearless hkely to be
‘%‘i Component s Wei ghts / thr eshol ds 442 in_Subscr
sched 90%%%%@0@ Hbcharasabls CesisompPReH 447 sad fave écteaﬂe@grgeable

cost cérﬁgtgnehésof l?)ﬁfe[i‘ s RRLA el %fja%e%%orﬁ%) uc%i"o? rt]lzé’ﬁé@%ﬁleslot. The actual

tem cost, e o jective 1s to
chargqabkekmhﬂ dqupneﬁt 4798 imatiabled ioto the bwdonating systenb @2Mep that true

BT T T IO VSN TATE I S—

systenghar 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 anaIyS|s Thi s

' cost elative.to oth

SBESnE Elenlp hoTed sFRThad & Gl & b8 aRrBireipe pfgumber of
servic@iightsh8 MiadcBen iR efdr RBE (@ X teBvEdnaRoirink @8gorts! 8l the contents

to be schedul ed, and when schedul ed, the actual system
of thoseggporipgin tqrmsmfghq HBOYR O BRI VIGE delivered, can use alternative information. The
period between accounting reports could be based on a fixed time period, a fixed amount of
incurred cost or be triggered by a system event such as the communications device 101, 102
leaving the communications link 150. The amount of service reported could be the time period

for which a communications device 101, 102 has been coupled to the access node 110, it could
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changes) is stored for future conparisons in Fixed &
dynam ¢ Cost Conponent Weights / Threshol ds

w@eaoenni3znt i on462. For a radi o system the SubBCT/URMN5/025753
woul d then need to be in a better than average radio

be a riRititef O ﬁEatFo?ﬂQ\r/él uhld gl%chl Q¥ @%&Jr g)g g%ﬁ[gkl s orrn%?rﬁje}[ 8f electronic

an aver  ocation
messg@h Edwid SMS, MNIS)M—mplsyeﬁ Bm cmmmhannormwtewmgefﬂs@amount of service
redyc s long termcqst. of servic Equi val ent | vy,
could LS bR ety pieria st o ahpfae o MU R TIE GEPAY Phigiig form of
pre-pdi@\68 Erelif) Fithi Y BB G tHeOREesk ADIS RIFehPREdPaled b&ﬂn‘ilﬁllC&UOl’lS device.
obtains a kind of cost credit that would enab
mai ntai n an average proportion of scheduled tineslots

ow_ aver a nVI r onnent a
et Slete B BB GLRRPEER RSP Riaeb et runcion
wherdb§ Ands s, kérvice iar0eailoe s6as bth@pf@&ﬁe@&oﬂsﬁnﬁﬁgememc is subdivided
schedul ers cost/benefit analysis. In sumary

acrosy ¢ BRRPeIPL spraiceelpsersamlior suseribeppbliieh e gen@mallerddmrﬁed as
resouRRB Cut QR B d RS ioflrcs bl HE L FOARIEARGS S80°kach entity, in the

conmpon SCriber or service class
specifid cesel obtilesdytnasiuecesphds Lmotioemnion of 44uaber blepraﬁdntﬂ@hw slots out of

the tofy{ BGUACIEREHGERD e REROGHB ORRIE g oBpr QRGeS el (s the parent
/
entityy &h&gx'd{eg 'ﬁéwﬁ RSk d@géh%l@iétts (gf‘Fl‘lﬁLdé l%i}}ﬁtlyslﬂ ey lal%fﬁ?%ﬁr iEge Example,

can be made nore be sc
entity o hjfhhasch pre-atlhentmatRial 1 2ckiscly sadobéivizied tto entity @820 (MalZrrow 540) and

e 83405585 S48 SULASERLS 1605 SRABOREE Bl PO epuvt.

Each étiif A 810, B 520,30 53@) als1RER8A 62088k 0f @ﬁfeﬁﬁﬁmn/ﬂnﬁ&léﬁs (518, 528,
then tracked into the accounting system 120 so

538) usedito ohiain rpm-:fahlwgpss @tle513aPh 522, M3ch 3eh Hintigh At HE could represent a
eGS0 HERTTBSATRLIN ARG T G A50 i 51,

with Erlfigies Bamam @pte@éhtﬁfg AloBATENS ForonfRit£dnY! ﬂé\h@est @1t 162 on the
accounting server, the interval between accounting

commyugisatiens linkd@0t Refldo frrentiey B 529 prsbentite 561304s irfn:og@wmlsbmts entity
classﬂtl&%ﬁ nﬁ'ﬁgntﬁfeﬁ_?ﬁﬁ atd gggd) ?5{ l?e‘iilbe Sﬁﬁuﬂal%%f%iz 3J AV proportions

rhation ween accounti ng report
of slotrs cﬁud tHeibewh 3EETP tmffﬂ: Noxt/e(dlt bof e m@ﬁll@!ﬁtloﬂs P1 32l RRINP3 532 to
[ ncurred cost or he triggered b st em event

each ega% SQfEe PHEDRARIPRE PR Bhdotd sy shtde se O Yer|SeBgi TGk due to
1nsuff§:mfmg’q}dfﬂ $orl dabik ﬁﬂtﬁ? tha-{ﬂﬁitﬁlgpgﬂg %@fti\;\eﬁ i%{:aﬁéiggr. These slots are

reported could be t ime perio
unused Oyranm ey amuiseadlevmtay tljdi)dfprels(hﬁwb as Uhmestl pmmb]loeahdtﬂj 1 587, U2 527

e T R I
for thepre MMIBEHEP Ly W%%sé@%débﬁ%u%?{?hy (}%P \%:Egg%}:ﬁgl‘élwgﬁ/g process.

a conmmuni cations device
Thesefsparasloys ase tfwerfpteydqnla@dtto theshurosiinnensity entittaspwhemthose entities have

S M T NI A A—

borroviifg dEEAaDs© AN Gal] DH., dRY beRowlrgdules (514, Isby 553'49"fﬁ%xample
an exenplary speC|f|c type of resource managenent

assignfa hpgtomemg priority to each entity such as reallocation priority (572, 572', 572") and/or a

maximum rate of borrowing as defined by borrowing rate control (576, 576', 576") and/or a limit

from which entities slots may be borrowed or to whom slots may be donated such as permitted

borrowers (570, 570", 570") and permitted donators (571, 571', 571"). The borrowing rules (514,

524, 534) can further include a pre-emption priority (573, 573', 573") which enables a higher
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whereby tineslots, service data units or sone other
resource consumng netric i s subdivided across a
woenbeeo3es service classes and/ or subscri ber s, P@iUS1905/025753
are generically identified as resource nmanagenent
TP : ¢
pre-< Qb B o e Mo ok a8 e B el BR b0 brority second
entityreyen swher shat harond eptity- 1ahble d:catltlﬂm isfpre-aloguien (ig., the preallocation is

v RS B R 51 b B 35 epmtion of
physi€QARSHABENS bS@E Nink aBhd }16-MBERIYhs %FSEEM ic eﬁtlt?éaf@ﬁeﬁzdP%zz P3

to a dependent (or child) entit e ent
533) e deryeshiyom Baforeattongitered gnPr&gllo&atﬁjr&nfmmaaon/functmns (518, 528, 538)

BV LT 3 S0 B S5l Rt o

derivinBisgid prdreNodadue fipfetha kdtaICaai18H8 rd3dureRro k- &ii?oo'éﬁgn 502. The pre-
respectively. Each entity (A 510, B 520, C 530) al so

allocatinp Mayes 7sF@orlimiedioi some] m@r@h@nmmm veles a&ﬁﬁ@re@mgre -allocation

e 050 S O BB AL 26811 05 (PS5

Alterptiselyl bmialitl(mlally Cthﬁp@%.’lldc@tﬁbrﬁlleﬁaﬁﬁsm Sa0'ase0y ﬂiﬁ’ty be limited to some
traffjc, that rratchesthe entity A classifier
maximpyy apigas sfosed 18 il @aﬂ@a Fléf’é‘éfﬁt‘mﬁ’@l%l (A2 f)oThe borrowing

MRy AP0 B RS
indicatetlimgPiezadlbcityon depemdent teyalhicaﬁml pri@ity Bictiob 336368 563") and pre-

5 d C 530 can hence. consu P nd P3 532
alocepR SEpGHP O PO OF BiPR TERGION (G T 7oA Dapeieay piseifically be
adjusted tWh@fl the@ndting bﬁie's&?r@és' 83116 atlld an%%uazx%lse?) %)&%fﬁrtfﬁls below pre-

each entlt% sone nunber or proportion’of s
determpiaeUthueshdl dovedies 9o imli¢ate ey Bie-alloeatian ]ﬂv@m&tﬁno@mrﬁﬁm-rﬁw 560"). The
affic for ea h entit at, mat ches that . enti
borrolflcelf il GRE TRt &1 neGuGAE Bpodiyc- Ent phiyES i borrover
and a e@ah t€ tel doviatoReri£ b b Lgtl(ﬁﬁpﬂﬁfe?éhcéjﬂﬂﬁzﬁgn 05785, 375 05 Ad) QMlich
517, U2 527 and 537. Additionall out of the
establﬁh@& afliffsecnce befarern sad i_»orrpwelsmrngmds [ dogetes creditt, svheresaid

0 I can use
borroxgﬁrgc{h% é%t flor{ l&? cﬂ{cﬁ r‘% l}% ? 'TL t1glli'zﬂlg IB?.\_{)E eg%penaﬁ'gt on the
pnom&yrla‘reé asWwhich aate id cﬂtﬁfaﬁdob@rr&%tﬁérﬁ%ﬁme-%ﬂ@td@pﬂfeQ?pd]ﬂlode/dlrectlon of

entity entltles when those entities have traf

the bogromz(l slot phindiqateddryedle'eype/adeidirestionyielates) hostoaring AostsT (g4, 574,
574°) DRUIR W10 b ffoBl ol rGB Mok B AbBorPAT oW g rul es &

‘costs 1 orrow ng rules (514,
524 534) for exarrple assign a borrow ng pr|or|ty to

BngcSnh BB ATaltl misith SOSR hit Bostiraatledstde pr Hi By 515, D2
525, %ﬁf?,‘%@}ﬂ:cﬁ%l? dRiBhaIf) | ;ﬁ&ﬁent@g B a Vé:?@r \)lhlélrl] %V@Edat@l?/ shows the

. fromwhich entities slots nay borro
allocatipro dorsitest to omapr hereofithe ethes amiltleaqur@vcamptee@cm D18} separately

SIS ST T NN

D1[3]idoaAted By entityex STMID DBtPCiTB0! S¥mil RT3 eachlehtity PA 3 10) EMSQ@ 1C530) has
enabl es a hlgher pre-enption priority first entity t

a Borrpwied gllogagion aF glets (Bl SripaBP é@équaﬁiﬁ)echbmelw wmchto;ace again can be
opt10n§1ﬁ§ ﬂﬂglel%g{*lﬂezi%s g\{/g xv\@ﬁ n! J]ep%ral?’e cghn secﬂ IZ%a 18]2: 2{){1‘8?{6(? from one or

S pre- a Potati'on
more of the other entities. For example, vector B2[1, 3] separately shows the allocation slots

B2([1] borrowed by entity B 520 from entity A 510 and the allocation slots B2[3] borrowed by

entity B 520 from entity C 530. The combination of the pre-allocation, Unused, Donated and
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not spare). The total avail able resources for
pre-all ocation 502 can vary as a function of the
W@ byosiozsks conditions on the Iink. The pre-all oOREL/USV85/025753
for specific entities ( P I 512, P2 522, P3 533) are
Borro%& siecerfaem bk BE Btk k18 ‘?fo%’fj tHeg)rf? Eﬁo&lnbﬁ gﬁ‘%ﬂg&én[}sed Allocation

i nformation/functions (518, I nclu
Al 51Bs A28 @pdtA20¥B3. evel (560 560 560") ,which further
optionally includes a function for deriving said
pre-allocation fromthe total avail able resources for
For thpifre@bht@gatitem o?@igureld)e preal | ocation may be zero or
limted to some general mninmumvalue as stored in
Pre-allocation mninumlevel (561, 561', 561"), when

N I h8s [ ed | evel .

Al=P Iiflepggglv ? péjor a%ldﬁ%l ongy% 62%e%%ne al | ocation
Al=ARexnél (560 560 560 ) may be limted to sone maxi num

val u d re al | ocati on maxi mum val ue (562,
SUM@@Z S;L’M%ﬁ Fowi ng and/ or preenption

pri or|t| es for an entlty may vary with the total

avai |l abl e resources, as indicated by Pre-allocation
If P1=gr@pBd themtthe Entiiyl ma@ pmnalmcatdmi efytirheshatt isofinllf pee3alldwd@d,to Entity B

s20 s o0 G GRRE BRETE SRS Sy Rl SR

adj ust ed when the anmount of resources pre-allocated to
an entity rai ses above or falls bel ow pre determ ned
If PI>PR+BS Hsindhera rerssinast Eniidy daléch pryg-abloeatiinl metien ofitiheslets (U1+D1)

vt i RS 2GRS 3 1 B RO RCSH8 g s

may bd n@ﬂ%&ﬁﬁaﬁ%ﬂmrnﬁ?bé A¥REerdNFhére D PLIH) 9@3321_7 donat or )
via an optional difference function ( 5, 575")

whi ch establishes a difference between said borrovver
If Plégg’g gne?izfg% gﬁggogﬁgﬁérggn G ﬁzgm& d’& ?Wer egrsb%ﬁgecp Ad Yot possible for

both Bajity Brsalayid a§300@ bdepesrdeméntBrenipley Heirofiltpye- hﬂd@hoﬁlbf timeslots.
which a slot is donated, borrowed and/or pre-enpted,
In thisigage, s oRsERR AN RESEINbAFOBESS i g Povieriesmale, i statistics of HITTP

traffic L?%?Yag %Lﬁgs gtgegltﬁlt}p% g?g Qﬁ@%j}@/ g%ﬁfﬁ bl %ﬁtﬁ# @ﬁrﬁféa%h its fheoretical

maxinguna pteadlleatiers whilstake dther giree nat dcxmca:trexﬂly 104 its fielh pre-dRehtion. In

this casEc? tfigqt éiailﬁgl%]é)%qusSég vgg%(? g%mgg% grer%{;%t el B8 thVﬁllSt Entity C
530 anElH'h‘ﬂOé‘h bbnhfgalaﬁe@ﬂoﬁ ‘i)af[‘i?][ @ e\aﬁgﬁ,&rsmﬁgu&nhaﬁmwﬁ Eieﬂu. For

shows the allocation don one or nore of

Al=A3+Adrthinticlds &d =PEoP3-BR&Nplr #1y-BE[drPBHPT. 2, 3] separatel y
shows the allocation slots D [2] donated by entity A
510 to entity B 520 and the allocation slots D [3]

doreat ¢ owiily iRidast n% b df PeRBidetiadag OBt entitlkd @éﬂVYoe classes and
each entity § 0, B 520, CB:%O{ has a Borrowed

subscrijjersg gramq]ﬂplg evgls(qf éue(rg‘phy, 1@ sipploamati@s #$88¢ become complicated but
the pnnﬁépg%%l%ll% &M gar%e c[gl gﬁ?ca\%ﬂ %{;}tﬂ% i}b b][%&a(ﬁ)% ﬁ%‘%sp%% entity in the

hierarclyl vitladguenthb eiim @t f110eaidg @cmu glocyéd b s alrb&ly coupled
entities. For exanple, vector separ atel)f shows
children, &he presalicatien a1 the parent entity can be equa greater than or less than the pre-
allocations at the parents dependent 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
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B2[I] borrowed by entity B 520 fromentity A 510 and
the allocation slots B2[3] borrowed by entity B 520

Wo e@aiozeses ty C 530. The conbination of the PCT/US2005/025753
pre-allocation, Unused, Donated andBorrowed slots

creates, a e I
e G55 B QUL AL AL 5R A NAE 02 onaio
/ borrdvhﬁ nfucReni g lchd aflteimﬁivem 8 pdrfogmed eSge tAide& (fol exmpplg via arrow
2- U2- D2+B2, A2= P2 U2- D2+

553), W esheerto em m\‘}{lgg_ 0s @;}onpﬁy }ﬂfh@%@ géb?rﬁ%\ﬁmgﬁgles & costs 534

that b}?ygé g%lb'gggt&/g J_Pﬁlfes Enltk@??ﬁ@ %x%ﬁcﬂlﬂ/ H%%!gg%aﬁ vigﬁldﬂlﬁ Elht%itr}]'ehrwrarchy This

altern&EViei thachBniS2Moes n@ 53Ot uha mobe hoowwingres@ed and gostiracking aspects of
P1>P2+P3 then there re s.at Entity A 510 a

the inysngion thag syl gy bﬁgﬁﬂi’%ﬁfm Cfnqﬁeflmesl ots (U +D) that may
be dynamically allocated for HITP traffic, to entity B
520 and C 530, such that B2[|] may be non-zero and
BIhe }hstrdyltlbe ofi casowesovia wh enetyliiierarchy pnq iajqnption/porrowing of
P1<p2+P n the .t mss el Sl t 1

resous 5 PEHHILRGH SR ICeR e oy BEbpf Bt ot ivéndbnd Wssociating 2

cost cORBoRdMd with23 feabtone &F hldllﬂﬁﬁwmg Aiekyargem, otye Ukeel Unhsddl Donated and
pre-allocation of tinmeslots. In this ca

Borrowed @Qﬂogg:emmgf@ﬁﬁm infceerdance; with ¥aqus garr?pﬁdlm%}ts of the invention. In

the s | V,
s R 5L 5 g R Bt oo con
compbiiedis ipbFofneioh abdaincaaiibnuamiops embbdioratsi o mhwmwblstton The cost
t he other does not concurrentl need its fu

compepeatpandsbatgeable cpst compeneuLyior t WSMW@@E’HM fupetion. c-g- the
slot pl% sﬁl @@Wgyg&&u@ﬁ %r@éeks%‘é afrt Qibdikcovke t HaS'E accounting

ave a Donated all ocation [I] to
and bﬂhﬁg inypli&afidﬁh swdl nolalte dedcrii®:dia [defail. Apre-alegapiepdf respige can

Mt TR TE B M e N
betteregﬁtafﬁtn Ql@@ersé’tocl%sﬁr&%?@ﬁsp@%o%ﬁbﬁﬂbbﬂﬁfd&hbwmbﬁﬁ kdriviot elasses

h| erarchy, the sinple equations above becone
(e.g., emmﬂsb that bavelhetn given prea-alticpliens. Heahethe rasperce dp systeqa is pre-

oS ST 7 A ST B S RSP S0 v

the arﬁGﬁrH%'f Hynﬁﬁ'ﬂéhlﬁyeﬁﬂ)c%d (&, wst &edrt)slaroisplead ant tHedmbsaribers never
The pre-allocation at the parent entit

experipnea  situatiearin ghighetheir Pf?aﬁlqcﬁ%OTp#Sélé?F F‘Y?é%?li%gg%‘ ﬁi WEerWlse trigger a
rebat%?—ic?\{]qt}%gﬁlg fgrpe% n&rﬁf)%rq)rf?&to 3I:tht8 @veﬁ@ﬂhﬁ%?n%’é&ﬂév@@dﬁrstly, the

unuse hat ed an
full p%@él[&‘éﬁ@ln wﬁpﬁdit%esdnqﬂ@ydﬂlﬂw @ietyhasbsdrében mudbehce opard sloas will still be

dynalgmg{ly S,@:S,{]atbip: %gq%g{yg&%gg f}H:];aocréq:]sS l?lgpsh? %/sga? gﬁ%fefs\fl\f&ﬁ( hz)s a time varying
amoug%(w of &V@%Bﬁé%%ﬂr%%%@%lg @hfl@glecoﬁﬂftiohé &Hd S hurABer of
subsdrﬁbétsrgéf geaahd kixﬁa'trarmsl owremoahibe selpsciibére snove betwess wireless cells, then
the anEgltnllttof reBsogrzc% aVEI?i?\{)?e fcf)? ?);eealfocgagn an'g:)} g d'}:lrIPaarlrtnc taﬁoca%o?l% hl%ﬂly 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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/' borrow ng nmechani smcan alternatively be perforned
edge to edge (for exanple via arrow 553), using edge
W oooedigms2Horrowi ng rul es optionally included iPCT/US2005/025753

borrowi ng rules & costs 534 that bypass the borrow ng

verybhd | ig ’ s Chyie! L |

o B Rl Pl R YR B B Sl o B e e of

priorigif pased a¢dess topete shs.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
hitheacedintiag dydidit caoRadk KW PAIRR WM ddarlenlpiGRU"if &R dyStem to track
perfornmed in accordance with various enbodi'nents ofy

systerp g@stp AR P sican revaguogdngrating clicensy. Yemplompuetallacatad slot should be

. e i hani t he d .
chargh P B 1Ble chalFa BREOL E OGRS BBinainl 51k Bfsosiam ¢ prcrity
accesaSyG N a0 e@tabld dosy adjisdmsnteoitaod Ble@bst ddgnpgon¥@isi théh d i

In addition, tr ;ckijng an char geabl e gostS con%)onent tt hatetermlned
for the use(of pARTUSYPT Bre-aliochisd stotsh deperentnisibe e of heapdaienter example,
o ¢ | . O .
T T S T LR

NUMB8BbRdotetoss 379 rwhibie arcedmstedasimgrigaee atd Usat$looCoste 376,,377.
the sl gt pre-allocation and horrow ng/ donati on
Dynaizuy afiaededidl, GG bEdaiRw ireh s wiessuhtrpe ar from
unuseBipkd-hiMekated di§ 3rb RS adBtial Lot Qmu%e%?ssﬁl'éh BB ohited Slot Cost 375
detail. A pre-allocation of resource can generate
and Bpfrgieilot Gest 3ilé. Perbosiovted sl nott lseuldespecifit4lly; in shpmeernloodiments, be

. al |l ocat i of .timesl| ot du oth ter guarantee .
implefieh{3i3k o S it FFed Fone Sok oot or St EPMpriority levels,
or elsSHRREIE BRKviSEH] ¢t @ombaSseScdutd Be stoRifbl tRR)priohiR} lehave

been given pre-allocations. If all the resource in a

systemis preallocated, and those allocations are

e revenue gain i.s gchi ey

o TRL Xy AU, Ty OB BB BB 1 510, 2520

534, nhwsindabhetiines gbed iaclude #Rcost igmpicitigs 98 BRcdynBRISvAIRYBAS in the total
xperience a situation in which their pre-allocation

. e :
link cgpacityang\pgngeahe sost wheackingerelleatrst sidsdynamiqderallgeated to a
d . | .
subscff SR 1 PURNRLong oft SRR el HERGE bl AR fieeh at the same
time (guestoahdiocavirommmit), lso tos higkersrupheiyyeid dbyen@estron the link budget (and
subscri ber. and hence spare slots will still be o
hence &9&3&%&55 9 Ca6 Papiler asheaprRmpgat dhheine PHecairtbeglst. Thindigher
codin%s PER SRR e Mﬂu@ﬁ&eﬂtgﬁ 109880 fhat l‘Hé%UB%EP%I&%%{UIQEIG-MIOCated
otal available resourte as a result of physical
slots fenethet Subseribessy svhidheshnuldispecififallyiestcackbdr s per access
link varies over time as the subscribers nove between
wireless cells, then the anount of resource avail able

f Dhe BiRpcHblOGRE R ABAk dod, YR EliE BRtoRSAS RORs hid Costs 1 514, 2
hly variable. If an operator tries to overbook

hi
5243 éﬁfgm@@y alpoimstigies doesredatsksubbaribermbet relshsadfphmerpradllogated slots

c slots. .then the operator risks trjggering . .
aue o p B Bl Phcly b L PlsRlond b Rt R g e s
consurfb tieis agtbRIarhdigrt Sf @rvisd,isash & a hiibercE @i dn¥ts or a time of
subscri ber load and traffic arrival go against the
conneg iy (Hhab s associated with the some notional number of pre-allocated slots at a predicted

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 p@aioz203e®venue perspective to provide a ' m ni PQIUS2005/025753
pre-allocation to each edge entity, and then provide
Prigfeeheiehsik c@@t%@ﬁ@oﬁ&tﬁﬁ&ﬁ@&ﬂlﬁ%ﬂﬁ%fig'ﬁu‘f&lén)ﬁ Losts 1 514,2 524 3
al l ocated spare slots to ensureeveryoné gets adequate
534, may gnd eonietmesedegs axjudsut costoadiustreent ifrsdnetion esscictted with the number

) t he,use .0 1 Ori based access to spare
Ofprépg%%gggﬂg‘cgg%gﬁ{(’lt%&‘a%%%péﬁ‘?egn track how vari ous
slots are enployed in the systemto track system costs

and systemrevenue generation efficiency. Use of a
prideghirgeahle god compapmnt| inclpdeddn Fagenying Ralasiagh €lostsdt B4, 2 524 3
; ' dynam ¢ sl gt s se
534, 508002 CUPRI irhEhea 816 ARESSFed RO o 708 SR pre
chargediplotstthantre dendidi sqili @ogadfukenenobéing 0pRONENdepbiidehhéithe borrowing
. dete nLned for the use (or non-use) of pre-allocated
priority file beft¥Hdent on the fate of those slots. For
exanple, figure 3 shows that pre-allocated slots have
cost conponents such as RATE sl ot Cost 378 and NUMBER
sllbe cliargeatdy 9st whinpbneat,ancdudeadsh brresiing Rulvs aed Casd 1 514, 2 524 3
.Used Sl ot sts 376, 377. namcally all ocated sl ots,
534, RIS SRl BURT OB el sH A g B A slosoprryed by an
entityf §0dEoH0 HGRSNRAMEDEL 864 ' ' rﬁiﬂg& i
yc ost adj %Jst ment s s% cg@%@ﬁggﬁnggmgng?é %08%?63%{%15 an invoked by the
borrowey todwiteMothaiGde 374. The borrowed sl ot cost coul d
specifically, in sonme enbodi nents, be inplenented as a
table with different Borrow slot costs for different
bspecfitaly, {fith@tid of prevRbctedMote lssharel iRh @abn doVindHA pre-
cost conponents could be stored for each priority
allocafigry &y used{hon: figropeinraisks s tevenmpthestfall ifispescubientraffic is below the

' 524 3 .
e PGB 4 BNLE 20 S0 Do B Y e

Costsdyaidn2 624/ 2534} foo titat substiiteer o lclude Akl apadot Yachamdsed slot, a
ce the cgst of each pre-allocated and dynam c sl ot

he
smallefSfog gt B ¢ dongie tiele PitB dhe revenueipeRRrlob BEIaInRthy aplet cost to the
borroWAWRYELCriBLS, ‘Aq{e‘fﬂ;aftjig&?'gif AE I RURAGIdPEE d ?rg‘:@ gvht%ﬁileg oot they are

the sanme tine adi o envi ronnen
used by thh ellocatgaaubsoribes tisbytbe dpsratop voult givei thém hudgditrebaa tor spare slots

hence c¢odi.n in or each subscriber at the nonent
througha rgg‘l(ﬁ&mdp ?laqg:cjlaé%éaélegoﬁttc_ompﬁpgnth{“%%ize £ BP gyl be dependent
on whethef oiGRI? tIERE kYfard Wiohd & BBtoRAY [ R¥ARQ lg}h%t‘, &hgﬁ)er ?foc}onations), and

~_ subscriber releases future pre-allocate ts
might digrther be depndebiearsthe whnationd houbwirgpmirity CBHis is Heeause the borrowing

sG55 RS PSSO O SOURYIF G TMISE i o

contriBtthg @Rt tb MRSredOate e ¥t NotdISEHl BRkScdsBahe ERABADE: cost
future pre-allocated slots due to above average

compispaEPEld alsei hedaldomint aerount the perwice paylosd per, slen(ge. the coding gain)
' tl: nsune their.agreed amunt of
comp s IPNEE SK) ot b SRTFATR L B S5 AR co
compamenyiapihitson, (that i s associated with the sonme noti onal
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
wareeseses i nes does include a cost adjustnment PCT/US2005/025753
(reduction) associated with the nunber of
Rel1oqt L )
e B0 F o (P SrE o, B 107, uB 3 LM Esa0] Py acorue
pack@mtﬂlatmgmse erEtihg by tli@ne)ﬁ a5aithbld sicﬂ whieh iatherefdre needs to borrow. In

nent associ ted the nu r
cither ot e Bk e m ’?lfééaﬂgﬁts uFickdlor BiePraghid B geing raploved by
each @Iﬁﬁy vHlEh Gl raEsre Liﬂaeﬂﬂan@dqhé Q&ﬁw f tHE B&Mﬁﬁﬁg Sd, €o  track borrowed
borrowing priority of borrower. The chargeabl

slots gkthe assapiBIee FOSLS.| qu@edlys as Imm@wmgloasﬂwébsmdmstesm
occasgong %141’663 ghe 5a?c§%s§é ggﬁg g()j Ps\c/:\r/:l eacoC 08! Ig?g{) ust ?'g]tnftgr transmitted data

units,her fob ietidylina rlireeddd, ind ﬁéﬁc@ d@@éSﬁotaldYéJﬁf(sfm&ty obﬁb%sméned slots
optlonally dependent on the borrowi ng priority invo
have Bgeniempleysky byae afeoalﬁbq»qcaww\ahersqh@@ccespMGf1. 194 py the f
comlﬁl.{?&aH fth % oné l)f fi‘l ﬁgmﬁ ePbea feséaﬁlg{a w{e g ﬁ'ﬁ%%t Siie Fow slots have
preal l'ocation 1S USE e or

been cmplloyeda Foemmmmie dhoattahahitted packebwas $dae¢ssftﬂ1§rfré¢aivecsby a specific
Therefore, the chargeable

bel h d,
; ow@%ﬁ%&ﬁ%ﬁ if %gggﬁr}té%fﬂ I ressived RAGG! Riacaall% aecepiblasto the
rece1v1ng5@(ﬂnm3n152t?on§ dé(%e 169 Emd Hé}fce M?rferrkéﬁ?feﬁ§@/ lhﬁg (It:dggify fAr that

cost for each unused slot, a smaller si
packef.,@nd/ar mrﬁdIl%meEKampleHIOWmaIl}ew;dmkenlpiaca&s Islots it took to get a specific
1 % a_ sl ot (fg(?t to the borrow ng subscri ber.
i tl%’lsi%alyﬁﬁ{d )ﬁcc?s,s nﬁfl‘é | ocated slots are charged
whet her or not they are used by the allocated
subscriber, then the operator could give thema snal
r dbeietore.g lswa@réntsth@& &spepifis mghelenhodunert ofi thertraching of

t.,g9nponent The size of the r
resouffQ AR, KRR safPORAN AL snbibEaRe Te 1 2 € P Riopmation and
storaga rp@odé@sﬁﬂig)meﬁkeﬂ asthilcani@thiddyiohd@evidevarsoqhatdan8tab &g information
m ght. further be dependent on the donation /

can bfb‘iS’i‘Crké% g it iifprragtionTthp retened totlie acachenastsr l\oriat it has complete
accoufRERESDRSi ol Pl Fhl AP IBAL UEGURENE RALGA OF Lhe use of

onated sl ots and e contributing
agaln to the revenue per slot. Note that in either
har geabl e cQst conponent uld al so be

case, é e
t QIR TSR SEBYR £ SPRRALS By @Y@W %e% of thgyigyentiondn which a
subsclibt?, LI EmURCI ok UERRE G611 ang]%?m sl § CB%L(‘P #Modem 1 640 is
usi ng"the previously mentibne and dynam c cost
further mqpinddntthq <rqonmsmc£t1c5rurlmlkelr50‘f &he anoessaiodeﬁéOi mulsntcbopied to the

I S. next d. The agcess node 110 nm
commyBieAEHIeyhIs0 Res FEDRHRL ACIEET GhABHES SRy YO and a basestation
interf428 B9t finkR MREShYMTHRe K&k nble 816 REAL ESuplBB léh%@countmg server
managenent entity at a comuni cations deV| ce 101
620 vigagiveark A99.yammifiicatiensglegicel81', access node 110, commumcatlons link 150",
and accounting server 620 of Figure 6 may be similar to communications device 101, access
node 110, communications link 150, and accounting server 120, respectively, of Figure 1.
Network 699 of Figure 6 may be similar to the combination of links 161, 163 and node 162 of
Figure 1. An accounting system is implemented using an accounting function 618, 621 that is
located in, for example, at least one of the access node 110’ and the Accounting Server 620,
respectively. In the case of the accounting function 618 in the access node 110’, the function

can be an accounting proxy function. The communications device 101’ includes an accounting
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assigned to a specific entity, such as Entity B 520,

then during the assignnment process anotherentity of
whe@haoeo3ps i ority at that comruni cations devi cePQDLS$2005/025753

such as entity C 530, may accrue packets that require

| functﬁ)%ré’M%b 8t Wcah REmARH ot @ith AR £o fing fmtﬁﬂs 58 621 dn the
It

therefore needs to borrow. In either “case,
accoundisig systOm forathe purpasssiof akellapgingaakiosd micouﬁtmgbafm}madbﬂn now
demmﬁping enpl oyed by each entity, which therefore
ﬁQErnines the ability of the accounting systemto
track borrowed slots and the associ ated costs.
Addi tional |y, as has been previously described, there
arkhedrgessition mrﬁt(trh%h@lé lﬂerslsaqqom@mgmfmaﬁn@t sush as & Resource

Counfsor . E% ?{%%%Jg{ﬂ?s (nlgsqgﬁrng one %ggﬁ.\acti L‘Z gg%g gf:alﬂgggst Components

653. 2 Reduréet Gowtis M@%h@m@boﬁlbﬁlﬁ %5D axebd gAY Sbeess link
There are al so occasi ons when the access node 110 is

IeSOUEG COHRES 24 hanghinchide @ﬁgesb gﬂa} resgurcg ifoppation S0l [dgfined in terms of link-
layer Ql%tsa(l B! eﬁzﬁh%/’sz gnd Eg %oéé:%g%?é%nt??&gstg Q&W % l pag‘% ?nponent

been e nmpi o S mt
informeisons3 fdlcsmsls hiuislbysecedtyioverhebd 360. mlhffrgffabtdffm@ﬂ BOMPOLAINS653 can be

if recei ved packet

' ul |
MR TR e T T
compgﬁéﬁt§®1tﬁﬂ]C}ﬁ1?§EaBE%§t nEﬁqnf @ﬂléfﬁe@d §?6'M ds S1agnfk%hargeable

pay for that packet, and/or to ternlne or exanple
Ckwt¢mm@qmmﬁﬁ93pllnk multicast slots it took to get a

specific multicast payload to the access node 110.

Therefore, it is apparent that a specific novel

e I'Ith@ deeaRitouddr 610 8tordsaSBUNGcRntih 8 SABFES{oALMCE QUNB Resource Counts
conmponents and chargeabl e Costs is to have suc

611, L%@@%tr%mmeﬁﬁél%ﬂ@ﬁ b3 @hprg@@blsﬁqsgcbmpam@@ 613. LA&Resource Counts
T EER LN T R —

resoulrce tinfonastidnB ol e fiaed BSErmoeEpatkéts S@hérm@dn litk-R§8r frames. Each SDU
npl ete accounting information for transfer to the

L3 Reewen RPYTHG1 5 epurds resorce Fonsupied &y dlostsdhgmeatehthasSTAU service
classﬁﬁ%ﬂfl LE SBYRITR f)ffe)‘ Zfimfh%' a'&?&% r&ItenI 9, dal ufd tlhﬁudfl: f}% gost

h a subscri cat’i ons ev ce
compenepksayom ghdse gitsctibed in S}meh e:ﬂatéd) G@%@mﬁorﬁﬁﬁmlf@miaﬂlbh 1360 such as IP

encapHEoTIa el 157 cos EBUBFAS {65 GRIERSHHHLE &84 b s fissRRibed in SDU
chargé&@: cARDEbrhForeRIIP2B GHd Hclfe L?M%%gle%%%ﬁqﬂoggrgg LR Enargeable

610 and a basestation I nterface in a si
cost corapenany infamentine 388 ssuab de VPNIChirgeabll sGost cumipenkertt 896N As has already

t] rver 620 via net k 6 Conmuni cati on
e GECPY U N AP S0 ST o
node 180 can BOha8&eaY Bhd MHErF6rc\@livakBt REodrb S mB1ITRYs Hﬂe;_)[endently

simlar to conmuni cati ons device 101, access node
tracked girtheriedem 6640 pndhibe IEB! 1404, Hmumdengl 640 ingtude20.2 Resource

couf It G b LML R S hmpoens

643, aﬁ@ THsL 680 DfncEidl;ULE résourdB caGRd B0L, IMICSY SbRPbhchts 603 and L3

| ement ed u5|n8 an accounting function 618, 621 that
chargqag e cost components 604. As has been previously described resource counts, e.g., L3 602
and L2 641 resource counts in the end node, count resources associated with flows that are
defined by SDU and/or access link resource classifiers 211, 248. The relationship between 1.2
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
34



10

15

20

25

30

| ocated in, for exanple, at |east one of the access
node 110" and the Accounting Server 620, respectively.
wo pooblozosese of the accounting function 618 i nP€TES2005/025753
» access node 110', the function can be an accounti ng
can b ESMuh ATt aHdF e CRTTIHGHY ' ' i
BESh 2 e @Wﬂfn%%&faggﬁg?g&?ﬁogtéﬁ?t}o the accounting system

a ¢
i ncl udes an accounti ngfunct

such gsovirihei matseationtIF ¢ amd thou midrgegl With dtel aqpi/afch8infG@dation 651, 652,
t he accounti.ng system for the purposes of exchangi ng

653 1§ eV BlSe OMRIER of RGCTR PSS ERTIENS SN LR ISR TPRRATCES of the

comnfgREbMd 1if0130".FA&BRE9 ro?&ltéﬂlﬁllfvé(llfgl%rinﬁﬁﬁﬁ%‘ﬁ 60 603, 604 can be
information such as L2 Resource Counts 651, L2

comnpaigipdsingosnovebasoweingy BERIngmuotheol 62 da thesrccounting system such

. n 653, L2 Resource un 6
os vidgHERAE AR h R af P B RSN O ne SRR BEGPOABI LR 613 o
providd koMW aeleastuinid additatd Aebot D6t prRARERSSE the Bémmunications link
, resource information 301 defined in ternms of |inklayer
150% g1 ot s (i.e. franmes) and L2 cost conponents fromthe
Systemrel ated cost conponent information 350 such as
sl ot security overhead 360. L2 Chargeabl e Cost
c dip dweeds1066 31Q and bemaminibetons deeitef101' cdndeskerlindiide Unit

e ERREEINE B EERREIs Asbnepelle  C
are anm%hﬁ’cﬁtacééﬂ)fté?ﬂgfgi)% k&_@rﬁt?’o%f)@ve? erhacééss%n‘ﬂql58rgﬁcm g%%%'nﬁs received

_ Cost conponeént : e access router 610 stores
whichzge netraccenjablef e dwppethingbe modsml B64Resthasestation R 6506401, at least one

ot ATREE S BB O B 0 o
reflecGARNRDP Bt Sofipded B arPEnBRliHESAhARREs hot b VRS pi#drules 657,

and include access |ink resource information 301
647. Thetmiaacapron alasoh 6bawiklbfypicelly heimplearentedrais-allisy of at least one flow

s SRRk DSOS R0l S GBS BASE o

acceptabrest feceptichubloteafiatSiNlse Uagistddption 2u1dsl657] 1687 agi@SSceived packets
ter 610 can al so include L3 Cost conponents from

rou
they chalse clsad¥ P Hess! topraypst wih Uit bemetmasmittditnme he transmitter at the

i nf | . sul at | 352,
R N L T .
the redeive8Dule bear gria dcep tiomsiiles GHP 0T tosl PRDingneémed indelitldlayer firewall

.chargeabl e cost co ents wi.thin ar geabl e cost
functiofy B SHUSTHRASF RPN SOUOWaE el PRAEHER eI eeeed as part of
the IP pRERP AN al Bifthe AT cfiaduRt ﬁgg}’lhrpa?ﬁﬁ‘thgfﬁﬁrﬁﬁt%%e L DRse Ong or both of

coun_ts, CQSt conponents an C argeab e cOost conpone
the ac¢quntihg traclgng pratomdés GG10662 can dyechnoaize lifmat Recapidon rules between the

t her re ui val ent resouyurce .i.nf mtion.is
sccessy e 4y o PamCRisali T Joviee AT VAT eorabr S mbe
commini6fidd fidante cBREfMichtiBAOddvite! WAef the aBRSOHE L 1928 Rt reception
641, L2 Resource Cost Components 642 and L2 Resource

rules cgn Qe gesebied abthstconmmpmirigions do4s; 10N dropotie atce®node 110°. This avoids
Units fé%@é %’%gﬁ'ﬁé ﬁmaE FIPHL &%n%%‘p%teé, aglcc)izhenlc‘g’ av%?c‘?st wé:s%%E ?Qs%ﬂ}csés on the

communications link 150°,

Considering next the tracking of the borrowing of resources such as 1.3 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 HT TP 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
w0 e@oMeEes counts in the end node, count resourRPEBUS2005/025753
associated with flows that are defined by SDU and/ or
&S , :
descr R IR act ol TORaR LBt 3t §F s Shfes SEBie pbdfonsud apyigad setas in
thoseadath wiitay thetldlengtoshateatiypmetitesicé diat sarctonklfeBesotrckt Mbcated to
for_ exanple by pi ng i nformation

that e51jty 59 Egs%ﬁtgﬁgﬁ B30 by Pokimaer #iTRofts (it meslam b fpries unicast uplink

slots 69 TABLRL&GATAR 196" I eRafiP¥ byt %Sﬁlﬁlﬂgtfbp&hér té/ﬁ@scahfdr}ﬂodes of slots in the
rotocol 661 to the accounting system su

uphng dieciiont Tb%e\]ﬂkGBYBr (BAkleth equatetograchmuni of (1&8) bandw1dth at the IP

oes SN B0l QR e TS B O o secumut

inforth 2t SrESOhGW q&s@&ssﬁ%%@d@me efpldyedSsol foPéxahnfle how much allocated
Addi tionally or ternatively, L3 information 602,

bandgigith Wapused nd pausedrhypafit é@orgé irn@ USER veunt£dd and B UYUSED
t
coun 151 DB OBELERD 0 02 1503 ER LR B B Pt v

donatedjbry eatitg R andibardveid WrenbitylC, §d2d a6 T3B6@oWEDE1GI8ndEB Donated 617. At
| east npre accurate record of packet

the 1i1§§§§%re BscRlrOB e SRl &A% Vilppilpargeters el diermaistainaddor slot
borrowi su@H ds @%W&?ﬁlbﬁrb%6q CI%@#QQ%%@?S%SfSuSé&?ﬂcalllyythe basestation

i nclude Unit reception Ru respec
I/F 65@rinedhdedeSlohA ssigimeri (1cha,t@10mtlm$ irfoeiatan 6SUdus c:ﬁrmdt know how these

TR N
and tHe@®AitY 86 tHahESHmAhR aAGs ROLE Q&lﬁ@hfér t@&ﬁrd%/‘&@ﬁ’zﬁg aés?%nteg Slots

nodem 1 640 or basestation VF 650 and at [east o
betweeh gerviss glass entétgag i and @Meam@b wivessgmdb 140 cimsghs néettltp know how a

65 652,.653 np tha ro
particfieslice w8 bordReLimaaTiRne (o oal: Bt wa e o {oh and or
preenipeiog ptibAty 1evd1e 6f B2 fesolrké entlid® iHPdIVed ﬁqgé’?éaﬂﬁciti&neiﬁocess This is

657, 647 wll typically be inplenented as a |ist "of at

particplgrly {mpersant fifoiess aftest th epstt andthepemthd sslscibent changsabiheost
comp&eht Qlfd:%ﬁ}egebz{sgocﬁﬁéd qﬁl?é Ileggt{rge ?41 g% b&}t}f?ﬁi\/\gqntl%ﬁﬁtl?gnons I216:\/10(: 101°.

accepta Tor rece
reception rules 657, 647 act on received packets they
c n al sg cle%rly be used to prevent such Units being

DRS ASAR HIPTY P@lﬁ?@‘ﬁ%ﬁlﬁmé@ml@tt@rls atorqdat thy prler @ﬁcpfdhe access link
150" aE s B%?fb%ﬁﬁ Colffts hrd p?ﬂfme%%%t EB H@bﬁ\éﬁlﬁé@&&é iy b%%rowmg Rules

i ncl ude I nformati on at mat Ceélvers riule
605, IdBorrawing G(Elospmldqnuonub.e@lijlz Bdutotviag Tosts 1686 and L2 Bonrowmg Rules

T R P R N,
Quali?'o‘f Séﬁﬁ’ée‘ t‘é@ei’sf)1 bf El@&ycﬁﬁaeﬁl@?o&%ﬁﬁ oPEntitH:@ B ﬁlcfﬁacz{%%ell as how and

i rewal In the access router .
when bwmgvsaaléqveqd b@wcmghemnmdcanytwudn safvﬂehéasaenmmmtat 1113

hr U
comRRERY PR BE | BB, PRS-REReRLRRRI%. 86 bt ipeuaes
reallodhﬁffﬁbﬁtr@@lﬂg%ﬁorﬁ?‘i@v@@ 302k TeastiWd ediRE§ Blat B6htfdl 83 o?&’erﬂ of access to

be conmmuni cated from the conmuni cati ons device 101'

spare fepUreRsstBosforbities phenheyiafe exceasing itopre-allocation and ii) preempt1on
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 cations device
101' fromthe access node 110'. This avoids Units
wheinag2eetei ved that will be then dropped, andP¢iEOSm®05/025753
avoi ds wasting resources on the comrunications |ink
f ed
approgits vl AHCRBH LA 87 bR ghi R bR loRRRHT épilfathe track
alongsidh€Bbrirdwing r&oane Cuntstiei s, IebBbrrewmgtC)‘/ourEs and Priorities 606,645 so
subscri ber sp eC|f%§6serV|c class

that the gpcoyBiiRe BfFAFRLRKS RECH PR PfF?ﬁ‘gSll‘%VFyfr‘rf Aoh g Rl @fruing o

charge?_ﬁ)f’ B! t@ﬁ?&s%&@uéﬁg@ 'b?%@ccﬁfﬁﬁﬂ?ﬁ@ﬁtﬁﬁfs ldevise Q@Vl The 4€tkss node 110’
e entity classi i mpl enented as a flow
then tratlassiduraes asdngtedemdrslcm@éatannlltse@@tw%@dfﬂobW’T@? ofjthem can maintain a

o s T b BTl B D B0
borrox%i% Ichi¥nts SMPpRENER d0BFUS Gad tHe@r1fipast oneheuliagsabdd tastatmeponents
that entity. The basestation will he making
604 6‘&%S|t1@n1m§1rﬂt ghet orumenigiiRandeviee L 0 adidn a%%m%&ed in either or
t.h t
o S B BRI i e

infornSHtioB G511 0852, G5 %2 1) 6 1K 6l Ayed spetiZicaldy mdumqammatq valygs in
amount of (L3) bandwi dt h a

ntorteoelasess Gk LRV S e ok shEH e wEEEE bpppes o ok
1nfon% g)ngnf@gg b*)llr%\%n{;ropr@g&y Rb&d inrﬁ 8L RN aRBciRRY ihfdesetion

e enpl oyed, or exanpl e how nmuch
elemedts| esaibed ibfipakes Atahd Bas used and unused by entity B,

stored in B USED count 614 and B UNUSED count 615. The
access router also would |ike to know, for exanple,

h‘i’l){vaﬂ}fﬁ% Eﬁ/@%é@t by MRSHH IR ulby &80sts 605364 k.., cost algorithms)

bor r owe entity C, stored as C Borrowed 616 and B
are e1iﬁena11mduﬁﬂ:a?ted front the ab¢asknodeyld’ orhe eapmUNisAlionsHexiced 04’ and

accepqud)(y t %gé%%uﬁ%gg%@@ggcegbg O?c?rgulnglallggﬁms %@8 G @ﬁcauons device

101" t%{éﬂiceéés Sbat s16%Rd a&ﬁp&ufuqutlaycess hedebEIDE ot abgmlrateli]l’ktween the
I ncl udes Sl ot Assignnent (. allocatio

access ncﬁcter]riﬂt ancirthe sqmnumlc@aﬂmﬁcﬂevmdw Hisng pEad B %H%‘Hatwely’ at least
s are ac Y 4YS | ad ¢

one 0? the boFRWInE IggqsaéOg 64 é@lg ggﬁa%ﬁbﬂn%ﬁg'ﬁ%?ﬁ g:ﬁfll@ltﬁ%lfl%%@%%satomponen

inforBARLbEA I RE®uERWostEcohtivdenth 642,603 hmrpr@pmgnmmd conf1gured using

assi gned slots between servyice class enti
a maragempRirDrotoprl 0F PERBIAMASE A AdIEYer AtGHATe S8 dif s Qi Flost 1 601.

particul ar resource was borrowed in terns of the
relative and/or absolute reallocation and or o
prEREBhinamigitions dévicd Hiietm dfertatizelyes @ddl@en@bt, maiiain its own

oot A L DL 20 BLREER s THL i 10,y o i

repo&ﬁ‘@geere&&ﬁs ?djll?ss @ Ala £ Bal aeabheadeesiinode i RE Boine alﬁﬂlam This is
associ at w th the resource usage th%*the

partmntlmm.lmeﬁmwmm md duingims hate a bﬂln@r@@tlagﬁm et rtdage accounting

eqU|vaIent i nf or t )
e S L ARG oo
to tra& Lﬁo?ﬂ'dc%lﬁfnn%(?@oor&ﬁge%@fd'twt REcHOASite! @Behs mddBeuchasi1iQ' in that visited

Borrow ng Counts and priorities 645 L2
doma#mrThevillange Boststigebibing sygelgdhfprbw:q{gpmp%@ose visited domains for

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

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

further includes an 13 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.,
wax@bioeos2of Service targets) of slots/data uni PET/I82005/025753
each of entities B and C, as well as how and when
recor®8TT Q¥keR Qfdo%nﬁ‘ﬁ R06%s g@ﬂé@@t%ﬁ at 4684 206 %%Mesoltrg&ﬁror for that operator
service class entities at the conmunications device
X relatipg'to s¢rmicagiphiotvided to & kebsbrberamingghe coremubiostioB4kvice. Host 1 601

optiopal ly include; i) real]|ocation QW ng. priorit
fortnef RS LS R BE ot i Bhpth ettty CRbrts Bt gin opkrator Y
identifiefl €TheOec@a 693 Stok @ a‘é@@fn@in? @@d@)ﬁf’d{scg‘éﬁleﬁ}édtéﬂ Oife& g&%e:'séj f&des from that

when they are exceeding its pre-allocation an

operator derlpd Agepunéedchusis 70 efsopndladdstagcduay sihis fookome operator Z 673,

. 1. ntitie caontr ol s, whet her .one o hpose

densf9 1 ohle e 2 SRR, I R LA ST b B apetor of he

comnunRAIPis de@ERU0Cegnd fdtheBineludey inSBitidns fo? Borine a0EsRI records from
entity. The borrow ng rules 605, 644 may further

other PpRIRIQERSUE AT A Y ’taﬁglfOféﬁ%ilﬁfeél‘lmgn@oﬁféqlC&Wm@g records to the home

opera{o? %Joﬁﬁﬁ‘ﬁ%%ﬂteﬂﬂ %&B@ﬁ"ggatté 8 Bl Yot Ita},/orlzegﬁ furth@Y § tYo%?lly includes
in a borr ng act to be converted T nto anapproptriate

securivypdndeaccessivontralvinfogmatist 60 é,g64ncryation infidrenapibh Guth ¥s a secure key,
%ﬁﬁora?tion can al so_be tracked al ongsi de. the )

that epablas §hF PRFTHEE URreiECE AtcoupFrecards O31.B5t b Tyrem hsing tampered

with, SRfHuBH IR dubs&DHePAR, Bekr 0P holibiat1 d4vemdfd @Hﬁ% | @@1)31?(1%%85%110wed to
can take account of the priority level Infornstio

view ishangogsnesond histprap withanttefiog thehstbnt which esgyureased badfee operator

£ b]ﬁ?% t het. conmuni cati ons device 101'. The access node

Or B 288 tracks resources assi gned and sl ots/data

units received and for sone of themcan maintain a

vi ew of subsets of borromﬁn% activity. Meanwhile, the
a&t ginesonveiva geacthe Wledem [ 440 ingiudlgs b3 rAcsnimrgeewdn680 which

L Oort i 645 a (A n the .
TN I L L T A—
generarodiisicalacCass no@sifadn 1l operatd€ X, and HEN?2 aedHNiceatde®r operator Y

in either or both accounting tracking protocols 661,
682, vegeh isaisedhiprstqrp acGounBRgECPEl scmaraird atwisied aggeshnodes from operator

Y. Pe&ﬁgtgﬂt | C%;??L}l/nqg%cgaﬁ%%ﬂhg%ﬁclu?el&ccoﬁ&t%tatt?%o?fioﬁggtor 683 which is the

speci ce accurate values i ormat I on
home ep&n®n b the tdmnfithicati6ASde vider]016&M henbdinchflds, ih is6ine @frdodiments,

instru%&%glfl c exanpl es of (gfacke i nformation for the

O SRR A5 E @Y TRROEL TR @Ther OperaigFesush agyt pd Y, and for
transf@BiRE AL %’co‘uﬂfiﬁ’% 1R51dQ o Bl GITRI epa?&qci;]&ﬁxgin? @ggtbﬁlg%@éoﬁt state for
and”3. In a further 1 nventive step, the borrow ng

home ppérator & G83SuhG@prioBAlY ifeludes, securty andl goueby tomdol arfermation 684 that

et her conmmuni cat fr he access node 110' to the
enabI A eCIEY S A0 B0 PB4 1 LR BT8R DB ERapered Wih, although
the suBRFBMHNERbE AMSw BB EQy O AcoouRORBAINGRESd from the
conmuni cati ons device ior to the accesS node 110" and

accepted by that access node 110', or negoti ated

b n ccess n o~ and t.h 0 ni.cation
adbi 2 b5 FERARE RRF Safmaine MMy b EinaR Tery TR bR Rlepgand
option@Ng réfioviabRe, BRATaQVitd powkr filoR viihot 16t Niht 168 GEBAMIRCcords and
Rul es 647 and the fixed cost conponent information
so thakgcspanfingieruduinay be EuBeved oid diaariesedaso eiber epremunications devices.
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
wa@ormaridesnt i ons device 101" can alternativel y PET/US2005/025753
additionally, maintain its own accounting records at a
accorﬂ@rﬁde’e&%l}] ﬂf‘etlf{‘iéénﬂtlblg ?gx?ﬁaq alﬂ&gﬁ‘;tgé H?%gg?rggﬁ?%f‘dﬁxt 1219 ﬂ%‘rlr%ds of time far
longeAmnse domy inthaican ofie wssrca caﬁecamnistlsedhtmreFﬁhoasmhqﬂe T device of the

partlc | ar| eful when two domains have a bhilling
imvenlign gAY S f5obiblaf? RS mgé’éfgﬁfl?tﬁﬁ‘ ‘gdperaery for seconds,
minu@OHUREd, iduys, WebRs & evell fonths RAYEL K ePREX uc}anf&’I‘r%on to an accounting

connect|V|ty woul d be too éxpensive to transport
systemdepusetin rggmré@(m ofs bj e fert (éhbf a:caseas: hTwissint &emeeﬂmlﬂsbments tracked

I'CSOUE)%S%I&II% I%?O%{IB? Pl’l }]SgSt(gsl‘Iééi EHH?ng)% é)l'f] gé)§6 'Sﬁ,?8g§5 n memory or

in dat‘aisairﬁgcﬁedmeal 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 f Qr
og\ggsg?%e q,@ t‘gé“ét&la% §eﬂ1n§ P?fsﬁc(iﬂ El%lcl'léiﬁg geﬁgglgt's ?nedfgn? ch &'a hard disk,
memérgenbibier etoragthleviee as alc@kltist of biss lacaedind 4 Agit eR@d fiSchine readable
.generated at visited access nodes fromor for that
med“ﬂB- F %f? Wl%“PéPlét”P??éa&eén?é( jstqged ﬁ?%ﬂl@%@dset%ofablts in the storage
mediEHD MesbBE oRI-A6d SlFcRAAIMBAERT LR8:ERY $fh tﬂ@ﬁ@eﬁoﬁ% stored,
further |ncludes an L3 account recor or anot her
e.g. t@tpeeraribr iyb@feas andlenethés reeimbsy iarplopeantedt ora pthysmal machine readable
| dent The record_ 672 stqres accou rds .
mecigf B8 lsFre s Redsf SorRae MBHER iy Sffo kst OTah it Be ghysical
machife réadlaBleGAdiibryr ecords 670 al so incl udes account state
for hone operator Z 673, identified by a hone operator
Zidentifier, whichis assom ated with the hone

ORA f Lcatjons devi 1' . and fuyrther

RSSOl 05 PRI LOD e BB P R moues
may betithplentimesdaisdigSsostweife, Aard a6 &corabidatidi oftsoRMafLald Hi8dware.

those accounting records to the home oper ator . '
Many of dhs ahave gessyided methads sumethod stcps £t bhvisrplespeied nging machine

CXGCU@!%% IBHF’IS(JIE%?IS %BEH %If%\%ﬁé %Jl%ﬂ%n %?I?ééh{nte%e@g q’ﬁ&? ?l% SHCh as a

contro or mat orma

memaosyl dbmees eqz. SRAM, dlokpy d1sk,hﬁ¢ te paittais rtnhﬁn@pe kdteefierblopurpose
t thelpacc unt rds 671,672 and 673 from bei ng

compiRgTy iR o6 WIPOR. S 1BLER Y e @ BBKABRA OF Dertions g g pbove
descnﬁ&dﬁl@h%déwcc%ﬁﬂﬂg b, 4t &h&Q%ﬁmﬂe %egxlrt ?rﬁ}gé’ﬁ?%% R dffefWa to a

its account reco d hi stor y W t Rdut
machihg-g¢agiahlewhd diim negludieg meelting yxdchtabimpiastatations for chidihg a machine,

c.2. DRFOShardsec B RATIG 19 BESTAL oM THHE R LR FAGR e above-
describ&TmeMO8(siNMedsdz8ERhidh RS oA QHd/of B8 dmidvRdE g&:c%r%‘hge with the

al so stores accounting records generated at visit
inventigcas storstiens miiehing teadablome i e.2x, in amednay (R 3 Micioshmdevice
which is used t

ord fo r...Y.68 sto
senerd il - RO gy e e o BBl imyention
directdd o[arapes ather thiigs Raémbst Rotingd e a6¢4) Hﬁgssar §6f e [fré’s%ﬁﬂ%'ilentlon
i ncl ude account state for operator Z 683 which'is th
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

W@ t@eiomg2account records from ot her operators BUDOSHS5/R5753
and Y, and for transferring those accounting records

- icioh O RS ROTE PPRIRL ' SSERunAGEHECHi e which ma
dl““"Pd‘P“H@ﬁé“%BQ%@ﬁ"o‘? Og(’%rg@%?) H{r%% hg)rgs g{)tﬁ; onal Iy inclcudeq;hte v _ Y
be used GEptovide vaRde R coassunt@ribnislinkisbovaeratacosss 68destshioh as base stations,

enabl e the L2 account recaords 681 and .682 t

be, .. .
access spEEIS @NAIIISMOBES. b ORPRY o SAITE FIPRAITPHIYyPAsE ltions establish
' iRl i DRPoi EDM& C BiHidridug @pibddiments the
comm G B R o D 6 550" w1 1]
mobild yies atel iynpbenatiat achdtebopk cemputers; persgrl dptriassisipnty (PDASs), or other
renovabl e, pedia so that.power .failures wll ]
portablegisyiops nghudies Tepes S taiRe FEegt- i EE afbioh s, fo
implelﬂ&ﬁﬂl:érlﬁé REHORS 8f g pid¥ntigveneioRved 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
wowdoao32addi ti onal hardware, to inplenment allPOr/us2005/025753
portions of the above described nethods. Accordingly,
WHAN ST AREEDRL Ngs, the present invention is directed
— 10 a macnine-readabl e nedi um i ncl udi ng machi ne
execut abl e instructions for causing a nachine, e.qg.,
processqr .and associ at ed hagdwar e, . performone or
L o B5EPA b BB e BlovRaust il Bod e oa ahdelivering an
amoulYBSTS8Hec tWhilzBr, McCseBRBSERRFbrRINGY BMusé bAR SRt tbRGnkations channel
accordance with the invention are stored on nmachine
to suppeggapmaingstion nyitheatdeast ¢ne afmrpdurglifyRANpmnMNi¢atiod elevvices, the method
rating, transmtting and/or receiving the nessage
Comp%rglggfessages. The present invention is directed to,
anRAYzAingastei ddgSconigitefityaiiled coepbhdinp @y 8l 1 589 %em cost
of the present invention. Nunmerous additiona
compongnt sQITSRNBAS ihwiGarricete sanaratgibirshehpsgesble ¢nst perapenent value;
i nvention described above will be apparent to those
skilled in the art in view of the above description of
t lransnnivtary bodin saibaatounesfi satvicenmdanid first dhargeableicdsr@ehponent value
within the scope of the invention. The nethods and
to an ageauntine FETYGF UFIRE ap RecuRting W@??Pﬁon may be used with
CDMA, orthogonal frequencydivision multiplexing
(OFDM), or various other types of comrunications
2.t dbbimethedofehdinhl frethebeonymesthg o provi de wirel ess

OO el TR A B Aot
directé&f & GisDEnmuhidaPSH¥RIOREE @5 bR a BAS 8ot d9MSunits transmitted to

.establish comunications |inks with nobile nodes using
providorsaid fénist @mmpt of servigeito said esdsoatidnent s t he nobi | e nodes

a ' ed as_not ebook comput er ersonal. dat a
LBl TEREhfe Bl SN MBI PP coubRenR ! il rgponas o
the trah@@isiof fof difearent foktedns Of k48 S nafbet Giaga @leh, Or
routines, for inplenenting the nethods of the present
i nvention. WHAT IS CLAIMED I'S: 1. A nethod of
3. dFhe bl AR 2! Sudtbid BOLIRR AMehilAldE:dids RS OS!
of delivering an’anount of service to a user, e
servi c® ad fies pondiofigatamnitse of a first communi cations
channe|, . to su rt co nication with at |east one of
a plurdl ?PW%ngg‘HﬁﬁBﬁ"rrc 1%??1‘51&% gt O?H%tah’@%tﬁtﬁ&fansmtted3 and
CONDI i §) 3G anRRAl SORHBIHAY LA A3hrSUHAAR |
correspgndiang to at 1east one éﬁs?e% cost g@%ﬁ:\g%eéétﬁﬁonenttarget
cveinebpdredn mepched.sai d service to generate a first
char geabl e cost conponent value; and transmtting both
sai d amount of service and said first chargeabl e cost
4.  CURPRIBAE of 3l8 3 YhefiREE@HhbADS AR MBits WHidarB Rounted are of a
_ accounting protocol. 2. The method of claim1 further
first typongard Bishtype being one of:

i) transmitted data units which are acknowledged as being received;

and

ii) transmitted data units which have not been acknowledged; and
iii) transmitted data units which are acknowledges as not having been

successfully received.

5. The method of claim 3, where said number of data units which are counted are of at least

two types, each of said types being included in the group of data unit types consisting of:
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counting a nunber of data units transmitted into said
first communi cati ons channel directed to a first

W@ ormapidesnt i ons device to generate a first couP€T/082005/025753
data units transmtted to provide said first anmount of
Servi &y 49, §AkEd US@ unit@ QR MeL g&l@lo@‘iedg@@?§ beciﬂg?ecg{ved;
sai d aggregated system cost component “val ues
cor r es pi tdssmidted datatunits st chdiava nof bedh faflarosviedgeds andns

of said.first.nu r of data units. 3. The nethod of
ol a m 31 il B dinster e dckirElesis roghags Gon
ORGcRbsfully regdived.f i rst count of data units; ii) a
period of time over which said first count of data

units is transmtted; and iii) an anount of service

t [: 1. target chargeabl e cost conponent
6. tgr%tge e‘?l\’?/%# ({’J%léﬁrélsp%l@ﬁlg?oé%sé > 4. The nethod of claim
3 agpegatigsysidintbobivdgioneht Wiied cUftkdpdnidiik ¢ arlesst €4 BileHsystem

are of a first type, said first type belgag one of: 1)
cost COPRARIAL L] SRNCERE & S¢repe shaygpable easbcBRNSH wlddnds bei ng

B e

servemsighamaceo@tingpadteckges as not havi ng been successful ly
received. 5. The nmethod of claim3, where said nunber
of data units which are counted are of at |east two

7. UYMRESnetiRAIGE BfimStHedRERI &%bﬁ}ﬁg@%&ﬂé@&% bfle BfglgAggteg Rind

of data unit types consisting o transmtt
DIAMIBTER. whi ch are acknow edged as being received; ii)

transmtted data units which have not been

acknow edged; and iii) transmtted data units which

8.  alBe AWMHAMIRUGRS] RBerBRlsaltPit 618t HRATYSBHLCRBS Hpdént is a fixed system
received. 6. The method of claim1 further conprising:

cost 0f g geselee iaprgciaiest vith the dirstcomparmieationsfheaseldbatrie pbradl inglelivering
: her.system cost conponent to
eaCh%)gtﬁ%%%ﬂt gl%zgglgl{:@ggat%%glr%eabl e cost conponent val ue; and
transmtting said determ ned second chargeabl e cost

conponent val ue to an accounting server using an _
9. adbemsthodpf shadnge yiherein sapghat lagst RBY SyFtem| caBROMRBARERidE A dynamic

' i ol 1S | TS,
e RGP 15,806 OB P e it
deliveriag stachopretisty of said firss towen opdate nhits, Said dyhxeid syytetreost being

dependent on a dynamic variable factor associated with said communications link.

10.  The method of claim 9, wherein the dynamic system cost is also a function of a fixed

system cost of a resource associated with the first communications link.
11.  The method of claim 9, wherein the dynamic variable factor is the time of day.

12. The method of claim 9, wherein the dynamic variable factor is one of; the number of
communications devices coupled to said communications link and the number of data units

awaiting transmission into said communications link.

13.  The method of claim 9 wherein the dynamic variable factor is determined from a

measurement of the radio environment in said communications link.
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cost of a resource associated with the first
communi cations channel that is utilized in delivering
weawh/oposes i on of first count of data units. 9.PdNES2005/025753
met hod of claim 2, wherein said at | east one system
cost conponent is a dynam c system cost of a resource
a first nuni cati.ons channel that
4. ARARGE ik LT Fpteelehay LR PeaE Bl erats & foquired

transmfslsmh pofvetlRival dndiatsslec@aictdigly Bam shdiheIdta9sd thR€isRed for the
dependent on a dynam c variable factor associated wth

transnaigsign of ﬁﬂ@ﬁl%léitflsé‘ﬁ@atal UHits intg saifiieemmpurientions ligk.ai m 9,
wherein the dynam c systemcost is also a function of
a fixed system cost of a resource associated with the
15. |’Ei'stm¢1b0ﬂmﬁnlﬂlm 9 omsreid thk dyidmicMagiabretfhueet i theCdfeiti@hdy of utilization
erein_the mc variable factor is the tinme of
of a Caﬁlyﬂunﬁl 10%%“%%66 Frociptgs Wi, theHanssnipsipmal WrrapArton of said data

units M26 kABkEmbRAi@fiodsSifkne of ; the nunber of
communi cat i ons devi ces coupled to said communi cations

link and the nunber of data units awaiting

tran ) i.nto said.c ni cation nk.. 13, e
LR R A SN Y
type dfSingtlc aAd BRG UMb RroMRATHMEEIRIVT safd thﬁ@slétaaﬁﬂ ‘i’he  amount of overhead

envi ronnent in said comunications |1ink met hod

bits inggai¢ fimestot and ihe Mapwntodierrotigoing eseddo pediéat sﬁdctmslqts
one of; a required transm ssion power |evel and a
sel ected coding gain and a tinmeslot type that is used

17.  f Ghe tnieghdd efigating ivdieredt e B@EHiOVRrRbleSaétdr Bakacitéd With one of the
into said comruni cations |link. 15. The nethod of claim

amougf aRKdhepHVicR Elags Hfarme Peai Qe seic daga wnits tg befignsmitted into said

comnfhidaGbfgy of utilization of a communications |ink
resource associated with the transm ssion of sone

portl on of said data units into said conmunicati ons

I 6., T msthdof cl ai m 15, wherein the dy

LarﬂF Hlﬂjl?é’df‘ghé:f reF‘bH’@tqa BAmist vagigble fpstor e ftlweoncﬁf one of the
amouﬁt' aﬁ‘iﬁ%@krﬁ@g cltag‘seofrUf'l‘fg?%ﬁta tE %Egogﬁﬁeg' Wit Oy &erﬁg'hlgatlons devices

ti mesl ot and the anpunt o over bits 1 n sai
coupled W@Qidmormndllcdiwnahnhmblmprmmf saidither dasedhitsaot being transmitted

ino s b Bl Aony iR o 4P PABPROR A eoH 1 Caut ot eine

transnfted.of the anmpbunt and the service class of sone
portion of said data units to be transmtted into said
communi cations link. 18. The nmethod of claim29,

r alefactor functi.on
19 T8 B IR S ST eh Ol B o B e
forwamilmg patR &2 oakal %dsdmd ﬂbrﬂél’fl@f sabDATSUBOERbT @48 ufRY is&@Forwarding path
coupl ed to sai onmmuni cations |ink, sone portlon of

optiongHy Hwéﬂ%% oppef haskhay! Hgk and Fllﬁéhqrraﬁ%ﬁnc@m@mmqatl@n@ml@and a
s1de1nﬁ<°mmn' cations link due to sone portion of said first
count of data units being

20.  The method of claim 2, wherein said step of generating a first chargeable cost component
value includes determining the system cost associated with the transmission of each portion of
said first count of data units into said communications link, said first chargeable cost component

value being determined as a function of said determined system costs.

21.  The method of claim 2, further comprising:
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transmtted. 19. The nethod of claim9 wherein the
dynam c variable factor is associated with the

wo orosame@ehg path traversed by some portion of BEI/US2005/025753
first count of data units, said forwardi ng path

ORIdRRA fied j RBRAL 4
__anot her é%eg edshgf ggghn?rgr nﬁ%@gﬁ? [ a tOad %?%%Wnc&l?rgf&’r use of
said cphanynicdtiods tfikicdndi m 2, wherein said step of generating
a first .chargeabl.e cost. conpopent val ue .i ncl udes ) )
déjte{eemrﬁ?%ﬁ e %?é%ﬁ&?ﬂ’%*&n?%@ﬁ@é P &?aﬁt@ nfthas a function of said
fixed Cha@Re FchsH fafhridteraR@RaR It PArRhpIs 3be c,t)hl&ﬁﬁerﬁ _ngmh of
data units into said conmmunications |ink, said first
char geabl e cost conponent val ue being determ ned as a

= Al AR P RSB W emor e i

countefidagenitact or parameter corresponding to a nonetary
charge for use of said conmunications |ink; and
determining a charge for transmtting said first count

23, ofrpdatAndiid Gaifsy.@ function of said fixed charge
factor paranmeter 'and said first chargeabl e cost

c ovhpraie pdid Vit womnBdicalibes devideds aehd abdd;m 21, wherein
thﬁ@Char@ﬁﬁ 1 s determ ned %I so_as_a function of the
f Whereiy i firgcopaiunicarppschapnel isrhetwisen p Besesiption aidhaid end node;

and Wherein said first conmunications device is a end
node; wherein said first conmmuni cati ons channel is
b athgeedm the Haseséatioatpedarmansdidaigiegatidgnode; and wherein
the basestation perforns said aggregating. 24. The
nmet hod of claim 1, wherein said first conmunications

24. dqte eRthdd 6f pasest ation; wherein said first
communi cati ons channel is between said basestati on and

aherein s Eirst gprmpnicptens devisgdes basestetiomont r ol s
LGAMED} & - . i cati. Link. t
2 al Igl%e n dﬁ (?1 gg% ¢ Bﬂﬁ’%ﬁhf%ggﬁm nse({ﬂlh(&)%l Ié% neiYVS‘!?l}rl? aic,q g%%%@‘%iswa’?ga}nomd node;

and first conmunications device is an end node; wherein
said first communi cations channe] is between said
f herein g hpssiton sokolspssigament of first communications link resources to said

end node.

25. The method of claim 1,

wherein said first communications device is an end node;

wherein said first communications channel is between said first communications device
and a second communications device which is also an end node; and

wherein a basestation controls assignment of first communications link resources to said

end nodes.

26. A method of determining and using information relating to the cost of delivering data
units through a first communications channel to at least one of a plurality of communication
devices, said first communications channel having a transmission capacity that varies as a

function of a plurality of factors including physical conditions, the method comprising:
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and a second communi cati ons device which is also an
end node; and wherein a basestation controls
was@egesent of first comuni cations |ink resouPCEES1005/025753
sai d end nodes. 26. A nethod of determ ning and using
i i on rel at : iver.ing..d .-
BT B, 2000 0 Sy S Ay ruicaons
chanieg dgecteh® ofirsacqhmuaichtionsdbvice mnpenieeas b Gifst dewmteE Sirst type data
said first conmuni cations channel having a

Unitsy - ansmi ssion capacity that varies as a function of a

Plrbértoring veiliz ARl GTaP 1ch Gl d&)fﬁﬁ‘ﬂﬁé%}tgﬁk r&?ﬁ#&e% g&ﬁe'rate a count
__ the nethod conprising:counting a nunber o I rst type
indicatimgdhe anpenttaf smesminitered first commiudichiiomst resmmeairsed ab iromssnit said first

C directed to a first conmuni cations device to
Countgogﬁfe}gg#%e at?HnZ%,a cgunt of first type data units;

NMBErin@ihfogmbtidd indrbiignthefirdtnub®R bf Brst type Wata units transmitted and the
conmuni cations resource to gener ate a count indicating
i

countrip@icalifg the amourti theomprigred first cemmysinatignscesouersused for said

- I P id.first. count first
wansh O MR Porkd? SRS T 08 bl R e iast {Rlgoonas.
the first nunber of first type data units transmtted
aq%gthe count indicating the anount of the nonitored
27. 5 lhget Ll 36 Wehepedd il s@Unigggmpaitoring and storing steps are
I S5 f i : [ 0 ' [ e .
perto A b oo A P Ll B bR ubbfTor of 38 hStber basis.
met hod of claim 26, wherein said counting, nonitoring
a stori t.e are perforned in parallel for each
2s. g Satindieh dyRET. Sl ShGes maftoheang sionng SEbs ar
perforBhaSsyl drPRice RIS, the Brethbl Gu iRl kg ﬁf«:ing! aim 26, where

sai d counting, nonitoring and stgrln steps are

p EPIBIRECHLiDg saifl stecwskisfprmetien tot dnetheenbdsd f urt her

conpri sing: conmunicating said stored information to

anot her node. 29. The nmethod of claim28 wherein said
29. amat hethdiosfeldit 2 whGEaWRId MBtHLHY®Y is adQecoliiBngBaHad

of claim?29, further conprising using said information

for billing purposes. 31. The nethod of claim 26,

' ' .1 OF . ili.zatdon of at....

0. T8 e ryaben, Sl RbaiaLulbe ol Hrpfiubn Bfvining purposes.

monitoring utilization of a plurality of different

C nications resources used to transmt said first
cofn h

3L foeodql,cigim 20, wherstrasaichste Of moBkpriattiizaomel gfleast a first

commbthichfigPr: Rl | i ' i or
omm GO CRL N E NIRRT UL R i
commpegativrsassoud@s uttbtornembroil saifl firbtadomP, firettgpe tata saite] a separate
f'r%t %onnunications resoyrce i s one of transm ssion )
count 8f1'étll G é:HHIIWI_OnS resources being generated for each of the different monitored

communications resources.

32, The method of claim 26, wherein said first communications resource is one of

transmission energy and power.

33. The method of claim 26, wherein said first communications resource is time slots.
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33. The nethod of claim 26, wherein said first
communi cations resource is tinme slots.34. The net hod
wo@tooslozi3ns 31, where said plurality of conmuni cBCT/ORR05/025753
resources includes tine slots of different types, a
34. OThd @e@bl of 61anh Dewhge sai phaklidf Comnemodatiofs tebeurces includes time
different types. of noni %ored tines

sots of FTerRat s of EIREAm Rt boipg e Howes et B R B T pes of
s slots include: uplink unicast
nmnn@%%gﬁﬁg%gﬁﬁgﬂhk nk multicast tinmeslots, peer to peer
unicast tlneslots 36. The nethod of cIa|n126 wher e

d fir c ications. . .
b l!g ?1 %Tp%a ﬁ dg @g el ?ylstS? %1)1204 ﬁgﬁa I§]1|o%ssmclude.
uplmk' | Qs B Bs1bis) r@wﬁﬁﬁ'ﬁmh@a@i {iPBsl ok R el ?ee@ uieaganigneslots.
conmuni cat i ons channel al so belng coupl ed to said base

stati on the nethod further conprising: nonitoring
| z i,0
ih q? Faﬁlp?lﬁ i@rg%alfﬁﬁm ﬂlgzg%lng @?ﬁl‘ﬁ&ﬁ@ cH&ﬁgd to a
basestgt%@wldi&httﬁnﬁﬁﬁg s@@fight Sypeaach Lﬁ’@tﬁﬁmnlsa:ldtﬂrmmhmcmions ohannel, a
generate a count of utilized second, communi cat&} NS od furth
seconq eomugisations chagrsd glsp Reing sRUpeE 19 17 Paveskatap; B method further
com ngluded in said transmtted first type data units.
PEMEThe et hod of claim 36, wherein said first o '
C aIoRitol s@ i drasion baa sedond sommuamatlbmsrmsmm@ wsefl do tremsgmitiinformation
comuni cati ons_channel is, haul conmmuni

included jk said Girst type data HHlE OYFT 4 §eﬁp cowplézp%orgs ﬁlam%ei 19 geperate

count %f) FUGRE RN RS o] F30@0E ults @ekl Y Bafimitting information
ransm ssion slot, energy and power. 39. The nethod of
uwhnbﬂanmnaﬁaﬁmnmméfnﬂQnmmhghngm.storing fixed cost
conponent information relating to said first
communi cations resource, said fixed cost conponent
37. | LR A diAsd 36 whreinn0d fiBd: comnivntbatatid dhgnad] i @aait link and
one cost conponent corresponding to said first
said semmrhenmpamications ewoneldea backhagl@mrawHeians ligkai m 39,
wherein said fixed cost conponent information includes
at | east one of system cost of each tineslot type,
38. SYHbQEBERBF dANPET drein §didsecohd aominnaivatiymeesayrsd isrone of a type
costs for each available transmt |evel, system cost
of tragfimission sleh ep¢rgE SndPOWepaci ty, and system cost of each
| evel of coding gain. 41. The nmethod of claim 39,
further conprising:storing a fixed charge factor
39. pamenedtesd efulsiaspedidihagednoprsimpnet ary char ge for use

gfs@?‘@{gefg(%é {cé&@%ﬂp&n@; ?%fgp}[l%fcgﬁ%fag é%saéc? EF% unlcapglgs resource,
said fmg%gst fonihshéift 1Hﬁohln%itf(ﬁt 1h9lﬂdin@f1ﬁ’ﬂbﬁﬁ£t'1&ﬁnt1§:aﬂ’@‘htﬂ@z[se ghe cost

eter ning a charge for transmtting said first
compotconéspdating unsdid fiess camfrumitations igsoused. d

40.  The method of claim 39, wherein said fixed cost component information includes at least
one of system cost of each timeslot type, system cost to access a slot of a given type, system
costs for each available transmit level, system cost of a given timeslot capacity, and system cost

of each level of coding gain.

41. The method of claim 39, further comprising:
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fixed charge factor paraneter, said first count of
data units and said fixed cost conponent. 42. The
woredoaoenes cl ai m 22, further conprising: dynanPCHEUB3005/025753
determi ning a cost conponent corresponding to said
fi Ofad [ SRR t
d%ozﬁrrll chaI I y@&g%:&:gﬁﬂiré act or af#@% rg%oﬁaem{):lgég%%o?&%e foruse of a
resoufgeomitdsandyreshierce it beieg afunitsif one nfraup]umitty ohdiffeeso typee of resources

m 26, where aid dynamcally
for wiith reie TR SRS ot il of 't e ¢ ol of
bideteEaRfed 4 ¥hatsefbr biahsvd I\ @alfirsciBR OB ARa Bhitd &€ function of said
ti mesl ot capacity used to carry data units, a neasure
fixed gharge fackos patamejerofaichfirst peusit of date unitpanshesid fised esist ¢dmponent.
total capacity of the communications |ink during that
timeslot. 44. The nethod of claim 26, wherein said
42. siap nedfthatyofaoiaiaedd, yurtet esmipnsing a cost conponent is
erfor gxfor each of a predeterm ned nunber of first
c SmarpicallY AERIBNE f o8t GmRORetforgsRanding i apid fisi apmumynications
r r
Ifgb o R o il BAE Pl o i EREREA T Bfbviding the
uﬁhzmbh@bmsmnumsMKmﬁumoﬂmen of each of the dynam cally
determ ned cost conponents, said dynam cally
determ ned chargeabl e cost conponent corresponding to
43. S t r .
B o e ol LT AR P BICTRBE R of
p a@mﬁ@emf ﬂ@dlm‘tﬂhﬂi@ﬂ aapadifyrustd tmrovarbieadital mcasnfwlfuhfcemeslot
net h of ¢ I
capacifflich oA RY Bata ihts, 5 e el e PGSy M 6 Grocsley A pagportion of the
total capidigaiendtd@mtigicaione Nak Anyngs Ak Gmebior. Use of a
resource unit, said resource unit being a unit of one
of a plurali ty of different types of resources for
i tion.ds. nonit.or
44, S THE RO R e Lo 8t LB ARS8 yRE Fpst component
is perfoenied f@feactaba pﬂédétém&ﬁe@nlilﬂmtdf @mst(@ﬁnﬁlﬁinﬁbahbﬁ ecboGRe @RS included
c£act or ar aneter, said first count of data units and
in saidsequat gi; ﬁﬁ{eéaqup?/ur@éﬁa W@@HOQMﬂﬁé%n@%%t
ggnﬁp%?iﬁg.{gnag ot oér}llﬁr\{ g ai}gﬁe ast \%ﬁl‘bﬂ%é@ er eﬁ{’&g Fas 3 function of each of
the dyolaicgHy tletetoined aos natmposents) lszné slyoadicalyy ﬂﬂemt}ﬁed chargeab]e cost
di fferent npneta char use of, two different
compqigatTEEPRRIEEL0 UREIqUPEPS ITSESRIAmBRICAAATY Tespyroe units
di fferent resource units corresponding to a different
ty e of resource for which resource utilization
5. i Whomethadad clasmrgnivheneindsai iprddetetnsined mimberavf dinstrogenfwrication
mtting said first count of data units as a

reso“rF%H‘&‘? T8R"6f said

46.  The method of claim 42, further comprising:

storing a fixed charge factor parameter corresponding to a monetary charge for use of a
resource unit, said resource unit being a unit of one of a plurality of different types of resources
for which resource utilization information is monitored; and

determining a charge for transmitting said first count of data units as a function of said
fixed charge factor parameter, said first count of data units and said dynamically generated

chargeable cost component.

47



O 0 N S R WD e

N =

= W

971

[a—y

N = BT T N U8 B \S)

[S8)

=)W B S

B LN =

two different fixed charge factor paraneters, said
first count of data units and at |east two different
walgmwan2sad | y gener at ed chargeabl e cost conponePCHFUSBa®RS753
) dynam cal | y generated cost conponent relating to a
47. dThﬁGmﬁnﬂiﬁméﬂmWWsﬁnﬂwrW@nﬂmﬁngrent resource units.

The t.hod her co
aoahe SoftRy e BTt Sust tild HaohBIRS chrPlendinatagre
differér? nSetlethr{ thbesTONMIBIUT CRb IdORS o9 8k S8 SRheRfivell, each of said two
| east one dynamically variable factor affectlng t he
differery sesogrce iy PoresgoRdiag to adifferont fypeiof sesoBrsmiRnT Bigh resqyrce
utilizfERIMEERa s Blonl BRGL age previously generated cost
conponen% varl ue correspondl g'io said first
c da'fm:minﬁ%té chasger fos oasbe ttingSaidliet ceenbofidad uaiksdsm B6¢tion of said
rein sajd first conmuni catjons de

\Y;
two it TR FUATRS 5100 PREPORS G e S 2 least o0
ARINRER A1 SatSd Alak QALRND s6@InthRRAks NAER dy RS &leated cost
dﬁﬁmtﬁgWgasg sfg??bn perforns sgldng%nltgrlng 50. C¥m@g crated oo8
componetnh cadlatofg to laalififier2®, onetof said hwe differéntrretouce@mmitsi cat i ons
device is a basestation; wherein said first
conmmuni cati ons channel is between said basestati on and
48. amhe RO clARD2, fMRE BbhlpAsiR@se station controls
assignnment of sai d first communi cations resource to
s dynaeigalndelernising aTiest qpaenanteorSspANANEE0 seiddiral gormunications

esouf Pt ST RN A Bl e 229Gy sy

utiliz&fit ddohShinieQToHM dseaick @RS atieNdt ofe prvicuskaRnadted cost component
communi cati ons device which' is also an end node;

value sAAMPOREINE ‘ashd Het seamugiratioif es%Cassi gnnent of said °
first communi cations resource to said end nodes. 52. A
commruni cati.ons devi ce, the device conprising: neans

49, f dhedgdtiesdamilam 26f or mat i on relating to the cost of

dellverlng data units .thr %: .a first communi cati ons
Fral sqid) Tiggt compRcgtansoieviceds aead pPde: of
CQIEHR, Q%Ii 500 cgﬁl‘lﬂu‘ﬁﬁﬁtlo%adﬁnﬁélrlﬁvet%m Bh&8kia8B8 and said end node;
hanne1 aving a transm ssion capacity that varies as
and a function of a plurallty of factors including

si cal ondltlons sai d ans, for determ nin
eEFgli‘l H&‘ ase station perforrm sm?momtonn 9

50.  The *nethod of claim 26

wherein said £ ficst commufncanom device is a basestation;

WhPl‘( n suu* first communmn‘mng charme] is between said babestatmn .amd an end node;
and

wherein a base station controls assignment of said first communications resource to said

end node.

51. The method of claim 26,
wherein said first communications device is an end node;
wherein said first cornmunications channel is between said first comrnunications device

and a second communications device which is alse an end node; and
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i) means for counting a nunber of first type data
units transmtted into said first communi cati ons

W@ baazi32sli rected to a first communi cati ons deRCT/ES1005/025753
generate a first count of first type data units; ii)

‘MBGREeih ArhaSORhE édﬁ&oﬁtéshigﬁﬁEﬁt% s £tk Aoﬁﬁﬁ&m@a&f&n@ ?ésource to said

conmuni cations resource t60 generate a count

end npfes. anmpbunt of the nonitored first conmuni cations
resource used to transmt said first count of first
type data units; iii) nmeans for storing information

s2. | IelbeiuRBalidi® dovics! hBUBHES oS plidifgt type data units
transm tted and the count indi catl ng the amount of the

nmoRGAe fEdletarpiting brenmationréleting tosbo oot of dsled:nhg rdagaamlts through a
sai d, .f

S SR N R
comnfumrcationtianaelthanigsatthssiRloatapadiQ thRtafiBs 40a AMGESEDS a plurality of

factorcsi 1nc1ud?1ng physical conditions, said means for determining including:
1) means for counting a number of first type data units transmitted into said first
communicdtions channel directed to a first communications device to generate a
first count of first type data units;
ii) means for monitoring utilization of at least a first communications resource to
generate a count indicating the amount of the monitored first communications
resource used to transmit said first count of first type data units;
iii) means for storing information indicating the first number of first type data
units transmitted and the count indicating the amount of the monitored first
communications resource used for said transmission for a first period of time,
said first period of time being at least 10 seconds; and

means for communicating said stored information to another device.
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