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WD 2006/ 020325 PCT/ US2005/ 025753 METHODS AND APPARATUS
FOR RESOURCE UTI LI ZATI ON TRACKI NG~ ACCOUNTI NG AND/ OR
Bl LLI NG FI ELD OF THE I NVENTION: 5 The present

.nvention relates generally to the field of
3&Hﬁﬂ% ﬁ%lon systens and nore specifically POV/HBIPUYSTS3

and apparatus for tracking the utilization of resources
MEZHHODS AN A RRA RA TESKOR RESQURCEJGENI ZAKHON IRACKING,
ACQOUNTING ANBIGRBIEEINGCes for a service and,
optionally, generating accounting and/or billing
i nformati on formthe tracked resource utilization
T T rmati on. BACKGROUND:  Communi cati on
links used for transmtting packets traditionally have
a fixed amount of a 15 single resource (e.g.
barheipsdstit javedkiba Bl fed g?:n@ﬁll?ﬂﬁh@ﬂelar@? BEEMUERARS JySEms and more
packet flows. These packet Tlows are directed towards,
spegsficallydermegiods end mpastusiior tsapkmgmlm ythizationrof renres arstorpeovide a
ces conmuni cati on

serfih apBieE CaTe A S Yl DRy o k@ or 4 e Ad, optionally,

genéﬂaﬁlﬁg ARY@tink 80B8 LAl infFRYatRE 6RR ﬁie‘ﬁ%l@éﬁ £ QuBRR utilization and/or
di ff'erent types of tinmeslots over th conmuni cat i ons

cos{ infekmatiie conmuni cati ons |ink, and hence the tinmeslots

over that 20 communications |ink, are typically known

apriori and therefore the systemcosts associated with
BACRGROUNDZAt i on of a nunber of tineslots is known in
— advance. Prior art conmunications |inks include those

vvith multiple types of tineslots aIthough each type of

sI ot St of, .a fixe Si z ter

tygreni b bieh e P line et o e RO AR BRve £ Hieflamount of a

smg@é feB®ficd @€, BaERRAh) Wmlﬁbl@ﬁ%&h&e@hﬂnbh@s@@oﬁﬁetﬁﬁ pﬁél@t flows. These
system or sinply tracks the nunber and/or size of
Paclﬁéﬁmefﬁ grephieqigd 2BV afdd, pv@medortecpr mmelerdesysieme that prsrponesssd (o an
tem, Wth a st of | ots

scofi g By R g PO o PP 66 e i o R i ligs tnk
linkt16.@¢ ki@ fhe@hat taP Bk BbiRidefedREBK EiFRrent §pesdffitiheiiotdvet fe

accounting purposes. Billing can then translate the
congimeaH oIk Ahoeoramipeations bnlaand henge ﬁ;ﬁsﬁmﬁdﬁs overthat for

t he number
confi Rk DD 0T AR b B e P B sponiged vio
the @tﬂ&aﬂ@rﬁ@ﬂﬁhﬁddﬂﬂ:r %Vﬁltn@ﬂ@ts Gamotvakeadvah&. PR6r AE&MMAtnications links
di fferent 30 charg % periods (e.g. dayrate v
&

inclpgeghesearidy mamlectapps smeplpig@kheugh caddulybe @ﬁnrmsﬂqte& Btk ofa fixed
s1ze§‘\£l cvécggss lé}jtés)%t?g §alglv omseancﬁmm ?\%ﬁcg&§ 81 t)@lfck? a{]}gevr\"t}get nnlmbel

re sai asses are nm
of tmﬁhlet%uiuihmgi By goeridtsystemandiragle easkstthe senbor @ﬁd/@l} AsSe&packets being

b fil f ch end, system as
GeliGga O ncEarR IR Bt #19 SSRPE PR IIORG fixeR ost of timeslots,the

nunfbBPSURLCH; ks CRDIdyea Ky af Diefy@eRl RnltRQ4BRked &b timeslots or packets, is

sufficient for accounting purposes. Billing can then translate the accounting information into an

end system bill by, for example, multiplying the number of data units by a charge per data unit.
Other more sophisticated billing and accounting systems can take into the account different
charging periods (e.g. dayrate v nightrate) and can also track the usage of differential service
classes over the communications link bandwidth where said service classes are maintained by a
scheduling algorithm, and access to service classes managed by service profiles for each end

system as well as admission control algorithms for the communications link. Once again though,
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WD 2006/ 020325 PCT/ US2005/ 025753 prior art systens

track the anmpount of resource utilized in each service

class, and the billing systemtranslates that usage

into a billable amount via a specific service ¢

B‘f?a\?r"&@ 2088vel comuni cations |inks are being 8@@@58}9@;’82’7‘3

in which there are nultiple 5 fundanental |ink
PripedbHsEass tranka therpaeuint of rosoutoc ke inaath seovicediiss haridnie billing

utili.zin resource can be very
Sysgaﬁg?n&iaté%?téﬁsé%ﬁsm %@ﬁﬁﬁ%% N S@%ﬁﬁé@‘w lsds eharze.
fluctuate over tinme and space W th the nunber,
| ocati on and novenent of end systens in a cell, and in

nei YRBYGPInMynivatibns, linkhate baing chmlopaelluy whidhethgt |afegnt1mp1e
ess |inks

BRI Soclet P B a b ke and foreneibthodoetd ghe ilizing cach
res6@PEdnt e, vekf‘&ﬁfaﬁ@& ‘Wﬁ'&e&q{ﬁ% RveQ m?n:ﬁﬁg cafhcltfed %a‘??‘lﬁgt}ﬂate over time

constraints. 1n addition, transnission energ
andhpaess thf(h thenghbereldcationass moutihérplofendsystes ﬁrs aa#lll and in

neiBABRE eRNE e B et aioabliog o amendeai o n,?{l&gfesti;% Wireless links
hawdi coh@fafd or iR Qich 6VEa4R 1§ bfitfe? @d&té%ﬁ}’ogﬁ nce eneration and

capacities. Further, different
regglafesy ednstraiptsnin Erddmonvmr;snnhsfoﬁenﬂgy also aebdsmo bdﬂﬁhared across multiple

car T BT el ot s Pitine hCendbs mPakstsanapng Diffren

trarfsﬁﬁissidﬂtl@ve‘lﬁﬁ dfPeraRtRRIck e ANErBlch ﬂnﬁ@sl&yc% ﬁ:ﬁ'ﬁfes Further, different
typgsec% ated system cost information is typi

eéscpﬁ thp Qam;a swﬁmaaglmmemry gifferent loatlion hhe/\tnnhmtlmcat]ons link, None
si.oni n f capaci t

if
of ke 48 ol 1R o et AP g™ ey Famkeqand i the
acchurRing Fhd Bﬂl@fg sys@mBOAg S dd LdyeiBh cB&rn&{oFrﬂ&ﬁnrlg 0}%5‘(%19 generated in the

deternmi ning the dynam c cost per end system
MARFEIGRE e shigh c‘élllS@@ff&M/ﬂd?‘}bngwemﬂ dinensioningfof cAMmOitY ARSeven
d/ or caqosts assocjated wth

e er.vi
roul? Bl BF il PR Lo BB ironal 50 VB ST beging andior
detdrmirinGHs RAMORb& pehénday stk haure%%fv?& vari es
depending on a variety of conditions including resource
utilization by other users. The nethods 25 of the
§g¥%%$$g£ invention are well suited for systens such as
conmuni cati ons systens, where the anmount of
resources and/or costs to a systemof providing a
segylce are dynami c and can change on a relatively

tizptiopeotgesauEces Heedde Praviig atsorvive and/ac kests dsodiated with providing
(S8 MG tlonlnv tra
S esl,()sgrlggyﬁ)glgt% e aétg?déen&%%(%ampaes s §lﬂ?b@be %&avg ’%‘%%ﬁur%? varies
dep¢neling| ongf vatietyedflcondieymyidclbdiag rdsb@ek@didatios ¥y b@EBuMhe r’I‘?le methods
bandw dt h and/ or o her systens resources are general

of tl}gcpr?sF&téavenggy grecuel WétP% £ sysiginpuich as @phq]m@cdmagmgatlons systems
whelfdtRE b iint OF 1ds6SOLY ffRfor ggﬁsc"llérﬁes stenff! o;fE dcﬁ a%o set tvmglareocg'pgxmc and

resources being used t
can Wﬁ%omara}atwglyagpld timensotle grencd neeé v be mmkemialhng service usage. The
es _are so i mes determ ned as

e B o R S B B 57 S b o of et

bequdmh/at dici@dtin eyssafidvwh®e bendvidth ﬁﬂoﬂ&ﬁér’sg&eﬂs resb césee[rgﬁenerally
f (g i nterference caused and/or the eff
1xed\ 3R ehazgss|can Pe dejersnipgsl a8 adanciion of mshepcsmmslsncd 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 1nterference

caused and/or the effect on the system's ability to supply data to other users.
2
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2 WO 2006/ 020325 PCT/ US2005/ 025753 Users can be
credited for pre-allocated, e.g., prepurchased,
resources which are provided to other users when the
g%m%gmygonlthe resource was preallocated does not use
he resource. 5 Resource utilization and cosPCTUSER/PRGTS3
informati on may occur in a variety of |locations, e.g.,
i n nobil e nodes which are the recipient of
co | | ons ..saryvices, in access noges which ' _
commint 62t B PR LT SlneARC <7 Renpieredaeraties which are provided
to athel/ sers athef tittalset OORINPMS résBulcb §a gﬁﬁ%ﬁ,a&ﬂtdogyﬁotsdég eMesource.
'S

Cost and resources utilization infornmation
mai nt ai ned on a per subscriber basis and sonetines
er service

eve . ranul ar. .per .subscri ber f y o
| eng.%E‘%E‘?‘h?%%aﬂﬁ% % éf&ﬂfl@%méﬁrmapewms ACAURfIbR HeratyAf lepations,
€.g3 iPebbitdmsies WARK aBa@k Seciiert %mﬁhﬁﬂ&ﬁf&ﬁk‘ SarPReih access nodes which
account i n% communi cations protocol such as, ‘e’g.,
comzpnigae gthmehistnedes o wimlesclomkswnidfog aSsthardocations Gahe

_Th ted informtion is used for bill
oo AL Sysichy o GREBRA 1S Guhe B isai e Aton th s spioed ensa per

sublsarfter baid i soRm¥tiMes 8428 At e niifd _a\;ﬁﬁ;l%‘j)af{r ls@scﬂﬁérﬁai%g%rii% 1eSel. Cost

service. Wth regard to an indi user,
anqgsyFdedilizatiasrinfermationcama fre susedbdr basijses mnamied usih@ an

r yused in . an access_node to determ ne how
am&ﬁ%&ﬁ%gﬁ%lgﬁt@ns&%ﬁgc% Speh 4506-84 Radinyon Idiametez g @ tAccounting Server

or crcliRed n@lee THE réhattad irforshatiol Istiséd MWr b8 &Seralil i
. Schedul i ng wei gﬁ?s can be adj usste as %ﬁ r&gglﬁ‘bg Reyneome

embodyBeiits eElarepqeEdinfonsatiysnanbeansd to dessminicafl 2 grivingHoda service.

: L.eul ar. 's.use of resqurces within a |l eve
VR S Fefeooef P RERan e vied tatBeacheduiing
parqragfert Qfeddn ag QRN NGB YD 88teBERYAGE mudPatdbi g 4 E]s%ﬁ gv?aﬁ g% glgoewed to

utilization and data delivery information trac
transmit 2Bd(BE EFINR fata el i Wa avirlessiims | Svheduding aveli ghngcan be adjusted as a

AohQlddsl rules can be adjusted in an access
user o ks SRR e e s GRS aPLitiEa P scherit e apetse of
resouepee withinfa I8 ed] wilGeh @REsgonas to'tBY SsGt WMl &b 1B
enerated by the var¢%ng anount s of J%tgﬁﬁﬁﬁgﬁdgg%wggra
COmIPN{GARPEFTYIRC-a wi r el ess or ot her dynamic 25
comruni cati ons system where throughput wll vary
depending on a variety of conditions can be maxim zed
andlsorg thd reb@asd utl et GPSRAAVRI vEY %@Hﬁ:}tfgﬁ 't%lﬁﬁhlo%rg%er subscriber

b -t z&ilée such factqors into consideration
asly (ApyRIsEon sehedylng pgigrities amdion rulprecap be sdsted irvanidcess,node to make
sure $9dt VIfERsShit Gad ' e.different users 30 are
billed differ gﬁtd%&grg?&@%sﬁgéﬁwﬁ P i Ve v high A be generated
by theatanying emowntsefadatnghichver bd @lieaey il B wikRsiBr Qher dynamic

comipLARS M S| on del ay rmérube,char ed nore than users
WS 66 R QOB thioyslnut wall ¥y depapdingons:, variatyaafdionditons can be

T Sy e T R

consigettiar fesfoilting aumpasesbe charged nore for delivering the
data than
In accordance with the present invention, services can be provided where different users
are billed differently for transmitting the same amount of data. Users seeking lower latency in
terms of transmission delays may be charged more than users willing to accept higher latency

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

conditions to deliver a fixed amount of data may be charged more for delivering the data than
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3 WO 2006/ 020325 PCT/ US2005/ 025753 the users in the
better signal conditions to reflect the higher system
cost associated with delivering data to the user in
%F (()j si_gnal condition, Users seeking particul ar
I BiBservice may pay for a guaranteed anBGRUSHN5/025753
system 5 resources such as bandw dth. In sone
thedisprs di Herbeterat graheongitiese ntreflew eathigher Sy 80U ERbCIGRD with
de@elﬁgw utngs%?d resog{ eé,, whi ch the user paid to have
§ERPa dfa &y thepser g eéﬁ d'&nel condiEipn.users. The user to
whom the resource is assigned will normally be billed
at a different rate for the resource obtained fromthe

ot hElsers seskingtpartichbr layels ef sdrliye ﬂl‘d? ip?jﬁfﬂr@ gﬁ@x‘éﬂttkéé@ gﬁounﬂ&? system
e guar ant ee

[ o al |l gwe eal | ocation o
res{?% %ﬁfﬁ@éaﬁa%anagﬂ%@bu Q@Giembﬁéimenfsaf thetrgeseat iav¢nsiontsach a user can
alldve BRLEE Bsotios, MR YR &8} ﬁﬂﬂorﬂaﬁlé]rg?%r%{t?eg%b? %%igrﬁgd Bother users. The

reseller of the resource can p
usef Bawhesa dte rospuwdei ib essignbé wils asrmahp bo billgil Bed hi¥reRAt Fhtd RF the resource
obtgjge %esgt{r ce guar nt@g is fully or partially

HERpERR AP ahieigsenthan (o gepesallnavpilsblovssoucast Abe whaavhpallowed
reallSidS6flof the gRGEREABRER ML Rid DG AW SRk s e U S J.nctions

may be®_nad§ _betV\(eengngllréf@lfl Ee%é’%lgﬁféydgléi a%fforq&%reditoﬁatﬁamsg?rce' The
sysempdministgiendy actidg pae kestlier of the rixoufte bid bﬂoﬂgerﬁC{{le {,\c’:fz]ﬂlocation while

tin urpaoses, A nobile device nmay repor en
the .ﬁ%‘% ?"gﬁr"&@g]a@i‘/ Hgl%ﬁmﬁ feseuraa ser e is fully qf partigdly sompertssted for a
resdufi@! wisEle wosldthe APRE dnikq, the units firewall. The
system may use this infornation to drop the unwanted
packets of the type being rejected by the wreless
rior,to .transm’rfflsj on over the wireless |ink

t eri, pal .
Pt 6° VP deeny PRy fisteionsmaytke adediotsesndifiiécentitypes of
datesueiite, Y& s FRRHdS acketd) ?@rgoohﬁbiﬂfﬂ aﬁ@?&eogﬁ%fﬁpgﬁ%ﬁg ?Agg]gf;@e device

whi ch are indicated as bei ng ufinan an
mayyeprt when i drseadviag ém‘&ﬂpaf dxda mﬁts??. gchas gfﬁtsf tBAt are Feing dropped by
ansm bt nt e ackets. Different |evels o
the %‘f‘??ﬁ%glha@%bs\g’@tﬁ%ﬁa £ 5P lf(f“%n&f%%ﬂfl% tpediop Hrekamented packets of the
typedeingatiected bacteomied 496k 04 uni £ ich
Ver e fr ans%i tted but .no@gﬁﬁ%é@p%#?{}m?g\éegiﬂ%?e‘?ﬁ'ﬁ%@nﬁ leading
0 mogecigmlyish of dinavitgéads findt. stmapsibbiinReiso@ber Wick Shibed¥or
o f - han. packets whjch are transmtted only
peclle AR e S BRiBGE8 B Mliie B binoriaeiiansompared to
chargefor e@hshibtegSy AT Packds L DARSAE ' | g, iy gher
porer for r eg??an?r?iaft ed dat géﬂglﬁl@%lggg%;%rﬁ e%%ﬂfg‘é??rhe
acknowtgdged packets @hcampared ynackrosadged pirkehand/ohedy LiBOwRith were
users. 30 G ven the anount of

i i t t h
transhﬁfﬁe&E&%&u‘%?ésgfﬂ%gﬁ(:gﬁe‘gr per subscriber/per service

Information trac

level in the systemof the present invention, nunerous

biJ.ling variations are possible allowing a systemto

opt T ’gléy gf’l ehasgrsl iRt regRnsnaittechdasa ertitstat @ diffebent g eadtp@ekets which
the . total system

are @i ttbd oﬁ?l?’%ﬁie.. ‘é@@diﬁo&ahélﬁu%%rr rggeglgegdpegglsgplg Payisilegidhe system

t hroughput, e.g., because®nore
cost gsgocigtedhwith usidg higharpaver farretr S0t W taQMBS Snd/bAdtc Al S -

i t hat. cystoners my be willing to pay a
retraxﬁﬁé%fb& n\PJ?l Omfcé%gr% W1H1 tthe sC eﬁuhng of the transmission to other users.

Given the amount of information tracked on a per subscriber/per service level in the
system of the present invention, numerous billing variations are possible allowing a system to
optimize the amount of revenue that can be generated even in cases where this may reduce the

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

some customers than others. Given that some customers may be willing to pay a premium to
4
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4 WO 2006/ 020325 PCT/ US2005/ 025753 obtain a certain
| evel of successful delivered data units in a tine
period even though it nay have a negative inpact on
.S, systemrevenue may be increased in o
g@é@?%@ﬁ%@ with the invention as conpared toPSYUSNE025753
where billing-s not tied directly to the actual
obl@yrreerieindesdt obsuccetsful deliviered ddatuaitaficd Gine PERYd ElicABhddgh it may have

ertain amount of service. 5 In sonme enbodi ments users
a ng%artllv% 8'91’5[06 Oy Bth T USCE, $ S IR I8 Vermie 1Ry e Angseased iF accordance with the

invehieml ds @6RbhEAd 18 10 ; iye. et erm, ned .
portion o? a po%ﬁ@ggsq’?ggég%p@gé{ I?ngﬂreré%hrg%g}stgg%e ar%lf% g%&f‘mlc cost of
delivgring datgy and/anproeiding awrtbiaiamoantuigervidk, pr eal | ocat ed
resources and sinply are granted resources, when they

are avail abl e and needed, froma particul ar pool of

I eSRLOAR MY s efscan Faybho 'be%ﬁﬁr\ﬁflltg&% %cgesr%ﬁjx%) %r%cr)ﬁnke ®F preallocated

requi res additional resources Beyon
resguressor foreceives a @radeteteidedisortion ebalpdol of res@ireal 152aRNIsR d8hot pay to
b t he a unt of resources available froma particul ar
© Bt periam amaun e alacaiis resRuin hed sl fue gadnted tesources, when
they @R AVAItD arfel | eaphocat ed 1o ;
gnpt her l_Jsaer .&%%Cg’ ﬁ?@ﬁ ocgrxggsélé)\sfggﬁgglgés'%6%%“5“’ €.g., service
subp@iou repirenadditionabresourcds bggondghdse b eabes@s: Byerliied 88 DREult of
qfer .or, _alter nagi vely, which have been taken away
PreqlioG R tht #Bpuni SEFeserEssayailebledFaym & @asighlss poalethe besrigallowed to
acqiize ¥diddrA0resOurb@Ye. ' {0 S ntheaP
qsuch errbodfemsnrt %?/e ? 'F]ggsggg I oég} \F/%Jr?%gefaﬁ&?ag%% raggt@e{ et "Fhe

realiqealei easourkeusey be esetrvésnthicleabrde @0Bgdfle fodteQistd By tHeSother user or,
resources at a rate which

rged f.or,the reall ocate
al‘e@ﬁﬁ%’h@w% haﬁeﬁ’ét#ae BV fepm fhesipr uaer dye &0 @ pivige dubseriber being
illirfg tB : y it t 0
VI 0y RUCEAREARlhe SRRl O R ALt onc
TeSQFRGHS trdekied. of aneraei wing eallealet omsatieck is Sh@py@for thetefichted

f h | .ed whi | h 20
T R T TIER Ci ——
used Biea B4R Wb ws ehligsl b vddile FQSuﬁgoﬁrkbmekéléﬁﬂoﬁgn({ngs, g&gvfgrfst?{m whom

receiving the reallocated resources represen
the gegpurgrs veppe teatingatashis divea ctetiie forehd feallatatedResdetes while the user

- ting service. The anmount charged and/or credited
rece R et SRR P ¢t OleigrecSEm o4 anowns e ciedit and the amount
billede eeriser 186k fing Bk AR AP RS PR D 1
user's, right ? 0 Teceive T eéﬁggg%te Sggts%epégﬁ%/@té@%gyét_eﬁ? providing
the repllqcpigon-angeacepuniing sérpice. Tiseamsousie elivirgrg) andal ceatd em Hfa function
of in sone cases

L A
reallpcatedaeb@eeds e€lg ., (1166 b4s6 f ifnﬁftip[eelﬁhls%E@&ﬁ@gfilﬁ&aﬁ&?ﬁ@g%urces. The

user. For exanple, a resourcCe that is i nqui s
amopnyof ¢ cregityn sme Fases Jeperdh aa wheh atsubskiped rolhgyuishera pre-flioosted
aoothes ed he resource may be ¢redited
réscl) nore t hagﬁég[o&\gg ?né\}ﬂ% ugi&v g‘g’)r f ?‘?’ \9éTSS9U’ICF¥}Ht & 1Pﬁ‘|‘ﬁ§“%h6d carly
givingghé systean eralitevelelongitime to find adeick b whHoQaBu¥d Y r&hedL y be
| ocat ed, resour ?e,s t he system nmay charge unuse

for re , the ¢
oredi b E Bhar e BLb B Eb LTSN G foieBacHiedbercumare useddition
to gifihgatetng i @hlToBRW S SiRces! Hle §fttein ) Afdrpe i&eS %Pe%ﬁéﬁa?e% Nesources

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

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

a predictable minimum income stream.
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prem mum for users who allow systemresources to go to

wast e and/or give a discount for wunused preall ocated

resources whi ch go unused where there is an abundance
resources and the system adm nistrator would I|ike

W&’ WYY Age purchasing of preall ocated resouPEBdSP5/025753

ensure a predictable mninmmincone stream 5 WO

2006/ 020325 PCTI US2005/ 025753 I n sone enbodi nents

nobj | e nodes are used to track resource and service

ut i I PEE PO e bikrnsasiare kead te gragkeiseource 4ngl service utilization

ti he, Account i n art
R T I e e
Auttentientios Jutlibiizti oA coa Rt iy (Al (&tAAQ%Eﬂv@ﬂ&)C Thid Mk Pocal & pelibdic
. this Ener a nobile no roam receive services
Intery @ffn gﬁ 1S SRANNGTn @ TOpEe apge res@eroamo@elﬁmegwggs frerg srmmr and system
[ [ ectivity to th
or B PO M D BN AP s s
sermﬁra@d/br biliengutybteing el e M’J})&@ sheattilided RE@Eesdah tatdrQatel8 the mobile's
nmobi |l e's ~Accounting and/or billing system This
AcGquRpng mdéer bAdias §HYsTRg This m&lﬁsmr:carmtm@sssg@& andaadlows service

t {.
ool R e Mo RA b SRR BRI R G B ot b
agrbéreentswitlemt thmmhi NoraRHQ @isa&@téd with Rst@STtsBMgl il 61 connections

net wor k connecti ons between Accounting Servers of
betyest AFOHRIRE SF Y e owléf@re@éresvwerm@wm. ke mebide veds can rehable track

R o L

collzofs [ane $terea pedosico LEkzaties MfbEEtidh bh laZl@tvl A Eroupf REWBAO MHnobile
flow or group flow basis. The nobile 'node can
OGRSl Egpeyt Esavcelor £ prrtigulgbpacke! dlosr bus sheraise theaosdiees, tergeriraffic
r
cha?’lﬁé s%}xgen?sggér}gnc?ﬁ ienteﬂ TﬁJ rﬁélgl egloég &8&? r}eplérgzich é}ca%mc when

resmmt&snmstemfdl e Batvi am@usaﬁ&n anbt@ el €Bhik efor@sdtRd if ®ed, in various
flow are used for _another flow This information iIs

emf) ent$, 40 GAH§t §n Sonteh BB asprciated with e grabilemode nThaynobile node can

trad®ith

ra X ée ﬁl?ﬁfﬁﬂ? cgtr@%u}@gtui’fper enmgllpeg SI,HO ¢ eelggc?m Rk ¢ Pthe access

nodeiérdyi ioag ponpotasa@km@gl the mformagoroeke® fir Hillifg pﬁi@o@@ C&$Be the

defok bl|% ur poses. Anong the information
norghey 5P SRy ﬁ%@t %%reﬁﬁg%bktaﬁ meile pedebatiberebilonode does not

waﬂ@ﬁdf& al r
B R e e L i Rt B pFor B2, may be
blll@ﬂsfrltmgilféerﬁmtrrw/alhdn paﬂt&b@ﬁa&des wehich are dé¢cspad dedludedarB@®matively, the
ckets billed at adlfferent rate than
m"?&g o §§)rra‘?edﬁ%l§d\m$qﬁﬁg gt oz sugh feames s d/gs pagkets.
Alternatively, the nobile node can be issued a billing
credit for such franmes and/ or packets. 25 Wile

r eshilecssases use ar@klﬂng arah&loxsg&)aragacabﬁl abdarg feefdrasd in various
e utilizat

riqu resour |
nodfE 30 LB i Bmiih Bihe PR Eect RN datbbmu it fent sets
of infbfrhgiogmting@bBectdf atithyf diff&%ﬁﬂ 16¢6ntiBRY, BE., Y én%%@g &tﬁa@l@resource
different |ocations ., the end node may trac
utilizafiog jpfegmatign o 2%&11@%1.% af fie opqent nogh. Abe resvercé ablizatien inforemation

collBRELR AR poitBEnESRUH 6% Mh bl L&RMLAPack Mo BB vice, e. g, a AAA

server and used in bill generation.

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

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

nd benefits of the present invention ar
gﬁgéﬁggé #bel ow in the detailed description ﬁﬂWUﬁ”mV““T”

folloms 6 WO 2006/020325 PCT/ US2005/ 025753 BRI EF

OO REY RERES gure 1 is an illustration
of an exenplary system inplenented in accordance with
the present invention and using nethods of the present

i NVEigtiieonis ab ilfs@atid® FAn 'ekédéﬁlﬁrry%&ﬁémtl ?leﬁﬁéﬁr %91 agéordanc? with the

t
service utilization infor lon, transmtte at a

pregy tventiongd usiggmsthandls of e preserttiiovenaord a vari ety of
ot her information which may be tracked, stored,
reported and used in billing operations in accordance

Wi t Figi@rd A0S steidaqrl §ieR gé" of)écer\tl&eutﬂfz &fo?ﬂatlérp trfal h%&&? data unit

2B and 2C illustrate the rel atlons et ween 'vari ou
COU@FSe?@h?WBQﬂéﬁ@Gfomaucamndradanc@ owothhr mfmmanmewhich mnewfbeahlcked

stox%ﬁ #@r?eg aﬁm? Iu %ﬁg &%szet{?ag lnte %g&tgglg?:% V@Iggggcmgqgments of the
mvan@ncharge |nfornat|on whi ch may be 15 tracked and used

in accordance with the invention. Figure 4 illustrates
an exenpl ary nethod of generating and using various

i i t d oth types
SRR ) S RATRRR D, A0S VBSS

accaidandecdsh the invBati cyehietiuefuséd 8 gederhtd 0%98&%@{&? Sho¥d ﬂhﬁlgezA.
invention. 20 Figure 5 illustrates an exenplary netho

of allocating, reallocating and charging for resources

whi one user, and

nencerg 3 MAGaR bl eodihe S e e faBaderophich may be
trachexbahdtused inesearti@ife Withi the MPEntin! | 1 Ng to pay as much for

a particular resource as the user to whomthe resource

is finally allocated. 25 Figure 6 illustrates 3n

exer d ounting process in. accordance

o PR R AR S AOERY Pl iR Fbe sl rires esouree
utilieABENIdsCBEmpoAlnt and other types of values relating to tracking and utilization of

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

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

as the user to whom the resource is finally allocated. -

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

present invention.

DETAILED DESCRIPTION OF INVENTION:

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

defined by one or more CDMA code value(s), or one or more OFDM tones, or simply a time
7
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Figure 1 shows an exenplary system 100 conpri sing an
access node 110 directly coupled to comunication
devi ces 101 and 102 via an access comuni cati ons Ilnk
éé? mﬁgﬁg link 150 is subdivided into tinmeslots
types where, for exanple, a tineslof€ E@ﬁﬂﬁgth”
defined by one or nore CDVA code val ue(s), or one or
divififreof@rDigle SagispoyorartidmiBdch tandslorenay bYWGF 2016l ARG Zngth in time, may

05/ 25753 division of a._single frequency
be B R RRERE 8 e afSyeh el Dp euitblcleasth gr i, Ast gt

spebﬁlchﬂlmcluﬂﬁé/conﬂﬁl s%na‘ljd 1518k %ﬁad&a@%gﬁotg Fha érg?%xg to Btk
may be variabl e ngth in . Access
Compaioptiens| deylcﬁihlﬂluﬂ)ésand @mtusedl toshgmngt the Lommunidatioadads ind to
Se& gg Iots t hat ?dg nt to both Comruni cations devices
Py i ThhESign Gigslots (S Tarent fea d thhearaagmal dnle anitoever thenk,
conifiahitQiohs SRR CH(. iAzatd 5@5[%
types for the carrlgggﬁggo P%funl SE%wg&wEELEB&SP&Khnmnmmt
trafgip timealot eypeothat arg n%dlﬁaamwdatemstslto oKfrdra@né Wit diQrsubset of all
dcast and nulticast traffic

COH?TR %4'[18583 %vg%eg %SM@(P rRe CRINGURIEAtioRs ]rn;,k g%p[ Haghhiimesletdypsy then has a
spetifio @ir8¢idn okt the Eoﬁnﬁﬂk&?&ns %k Mnlch, xﬁ ?%E}Sfﬂ? owplink or

devi ces coupl ed to the conmunicatio
sidelineldplitk timesdots hre dironas cemmspieatiohi dEVﬂe Elﬁihtals @Bviey €01 fohRe access

li nk. whi b f i nk,
nodg P B P tisiofoes B i Rccersriogt o o oremopisations device
k& eddaiid .
S AT U T b?‘?ﬁ%‘i SEEaP bl 85 R Bow device

101ip deviger t2; wihoedirshbeingatintdo thecheudse ﬂodaﬁM@hTﬁSas@@ﬂm@ﬁt of these ‘peer
wgen. conmuni cati on

top glsldélnqicet %slfoét% 'a??v%bn Z)thbegg Ticdinggslpiss & ungertakgn by shg access

evices Ssu

nodélll(lif/labl@dEl@a@dagttcoﬁ@oltstg%a@qgﬁss node 110. The assi gnnent
of these "peer to peer' sidelink tineslots, as well as

aII t he other trafflc_tlneslots i's undertaken by the
A rsitl 1o} ?&g H‘SG&‘ %ﬁ%egt?e?n%%%?es%gglg 2%;%'110%2 Hy
comtrrnﬁitﬁtfbﬁ tdedcds (10N, @@Z)e§§pe@99§y,lﬂ Hnik&t d&@ﬁfﬂ'ﬂ%rﬁ@glb@n Unicast uplink

devices (101, 102), respective I'n uni cast downl
signgls b5 [l D)are Wrrisouiéad fogph pmktmuanctyml ck:v(c&é5601 ,113)'@) ﬁa\%@actwe] y, to

acce:s§e ‘Z‘g%?t%‘g ﬁmcgs? gplg% %gtg ! %gaeq(tj g?lé@q?(ﬁlgglﬁ]sclggtarqmrﬁwlcated

front a fimt Scbrﬁ!ﬂh&mcﬂmn@ asticStodlebdtd dhan Al Stidmd o
nicated froma first connunlcaf%%ﬁ?Qggv:%eﬁgndcwce101m

dev1§ee FiidgwHAYEPIs IR 26eess teds 138, inangpast sidebink drmeslos. 1Bﬂoat1ﬂast

sien e e At ik SRS P PR nE S ah o 59 0 et
sidelf ik shgrcitsalsid) dambiniokted b @t @bBadead dofhRACGAS tslo%&piilgg%?cast uplink time

ot al s, 153, and _ broadcast sidelink signals
s10 chmﬂ?d&ﬁté’dﬂemtﬂmﬁ Botsadespseti vébwflimikelyt, immaticistodesynlink sxgnals

includE QAdRRSS: dIRhTiKsiflalEl 5%? Iﬁl!llg&i%t 1193 lp?( );Pgrn(ﬁ)ﬁqs & é\gg mu‘lencast sidelink

time slots), respective
signalpiiriia) mnmuglnabe over mmhlmdest ﬁawhlﬁnlaaﬁé sld@V\ﬁihlnGKst ShEHeiSe slots,
153a,  and rmul ti cast

and ril‘é%‘@? g‘]égh’gﬁctﬁﬁ%f@pg 5%8‘*}“’88&;%%?68@%1&%@&1cqshﬁqwmlm tiplink and/or
sidelthnanalak132a/T83 8 | Sasmay Bl trdnSRftcd SRk Uadk b RoShRYS uplink and

sidelink timeslots 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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and nulticast sidelink tine slots), respectively.
Alternatively, multicast downlink, uplink and/or
sidelinlc signals 152a, 153a, 154a maybe transmtted over

0 st downlink, uplink and 30 sidelink tineslots
%%%ﬁ@ﬁo 'y, with broadcast receivers that af&T§g005/025753

menbers of the nulticast tineslots either ignoring
t hodée aergemnaeld 1i0lis doopled by b ivedkdhatidingr] 68 t@ppodRL 620The backhaul link
i gnal s and associ at ed

161 gﬁl%elgvle%augwant ed . nmulti g%st B ) _ _ _
CONt Eht TABCNEIBRHISHIWIBPIECHREN 13 bpigsials 9D diffsrent hwesn vduesprovide
fortBélardiddd d i .
oTte Caridet df3la %ﬁgﬁ% %P?Iﬁiﬁ(ﬁri g%%@?n +%dre| l;ibh%fgelac:cgér)ﬁ%ﬁﬁu@cgﬁ B, in one
ex¢raglaiyreoswdiznet, stmsestatios imtrfacoail 12 efednd niayp@Sesotkdes bn a wireless

rovide for the carriage of data units to and fromthe
coRblct Sons i 15 antidss Bl fun DL Bueo ponstor imfeigpicorotacol packet

for@SRIRY ADCoRIFIOSE IR Yver @e BASESIAL 150N U lﬁa%fcﬁa%?irﬁ&fatc %%%%13 used
used to manage Tesources on a wreless 5 Conmuni catton

to ardge IGOyrcanome wixsd or wirtless coamtunichiionsslatk 160. PKES &Perations are
forwardi ng and contr ol

L nt.ernet pr,ot ocol packet )
R Aoy acsBeae on narid 1] Sou s ey esoRmtions ace performed by
thel BAkRtatiof BaP 2k 3. Eichdr 4388 or B&tpm?E&%@T_ﬁf@gg{x(x{éﬁédggglfegqu‘é“gﬁgo%s

or wireless comunications lin
coramgnicatiqi predessing end Bgmbidg yuirditbawemsie pakbek.gpBitémdtProtocol
Ipmilstck'. k_ila er erations are perforned by the .
( BEVOR 1113& 315’5%9 egqtje p ?tﬁg}beeqﬁ%qsp%ed@yeb@f: Kgompynications link 150.
Sigioahi : ; vari.o lcation .
e P 0B o A Sy BB of
a modery part A0 éb,1eLb PrdbarolPdliost parP)(1al Hypar Tendotidmbedlawan lihR layer

bl e packets to.be transported over the

progli AnE SEREImE Py thg Campunicaions Figk 50 whill teco Wl praceseand
rotiIéd € 8%alih@ Jupdfdé BF Biterhdl r OflL. " ion i i
p' conpr ?Igaedgof a m)deem pgﬁloﬁﬁﬁ%f’i‘o%%ﬁg%d&gWbl%lgtaltematwdy
dirgstpdtto otheanontB2packdisesterosiem deal s with |ink-1 ayer

processi ng and signaling for the conmunications |ink

150 whilst the I P Host processes and 15 provides

si IRl defGork WRRO 42 & RirtHePL KNG ia li

al t hough the i nveniion & alter ﬁg?%cggﬁ;ngpsg%ggﬁ%\&athgk 163 and to
othestapesss perdes VR lpdclitet Tlymtansing Sdreemi@OwofuktheoehRpkB2id I$nk 165 to a

nen el T 1 GRS R B R Bolrien o A i, The accounting
CTOHQ tul ' i La.d i nk .
50 Mot e mone Fae Py o R oo dgdf et indicate

the pmbar 9§ dafa poidy comgumaedaower thk ad&Fs liflhESlemadaiptibndly the backhaul
: V, . sed t col | ect n tore account] ng
L Sl HEP  B E el 6 558 eadtopl e ormmamcatos ceviges 101 and 102

Thenedvating fec il areU%éhé Site@ QKL AER ﬁn{n Kati
150 an d@opt ionally .lt r?e bac khaﬁsfredélle ?Eg Eof%%& ?gﬁ‘g(% a gﬁllcatlons
deviges 104, 12 Wgh%g@ af dnteged afd wsah readier oduntdng vatinMenr eRlré dunters

' 02, . cunting records are .
e OBY LR ARG R TOF 8 WERBEHLESELGR: B Soicalysn
periedientiyrio tet dconmtinp setesti Q0 Duilédh altdMarively bdvidhed BY #e accountin g

servirn 926 and real nu% counters, with one or nore
Colfft ePSACCOUEREsETYeR KPR USRI REsaes asAss o thei hikding Odryer1IBD.so that

the billiRg 8GCOIUTHO AH cFRRQY K1 a8 Broh¥BlyERhsY 18€ W a function of the amount of
data units and the usage charge factor (i.e. tariff), A simple example would be a cost per byte
charge factor that is multiplied by the number of bytes used by the communications device over

some measurement interval to generate the charge for the bill.
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periodically to the accounting server 120 but can
alternatively be fetched by the accounting server 120.
The accounting server 120 provi des usage records for
il)Jing server 130 so that the billing server 130 _
yg)‘nezn?};j(lgg{ug a bill as a nonetary charge that i &CYUS2005/025753
function of the anobunt of 30 data units and the usage
chafyiirsheevst step,. the aqcassinofly 110Acreitermiceowntiagpioerdanhdt thddele 2
t..pe e. .charge factor that is nultiplied by
ch R E8E coBonibh B N Alor B Vi Shaarh et oblerib b amount of
seroice[sucts aythe MR ASHIEE MBMber AT @hM&ted & BEVEEAHS: €
for the bill. 9 WD 2006/ 020325 IeDCT/ USZOOS?OS%Q@%?&%Qa
comppgicatingy dpviee Bpl, 102 dnampestofnentize ta0aleremively be defined by a time
' 2cords that include chargeabl e cost
oSSRl By T61 & il GO ofhEra 5 o e 68 beoincureed by the
coimihiv&iond devibe BdTBEh aBfounfRy b6 is SHERIRI i y
associ ated nunber of trans ttedlsor dglllivet?e agg?ua{ltmgsewel 120.
In gash pthe pases honweves ormumtiec af daomenidenill be tafiniti®@delArred during the

eSS o arR B b Sl Aot Ot B bort CamRasenati begtssted as o
sumhar§ figugefabb®e Gasbreldd@tunG3Bulhe Aill!%ﬁféfi(/&?,i PohatdiGble gost component

conmuni cati ons device before an accounting recor
may pe preppd {@ gaghntradked awwberrof datg usits: The cliazgeablel costematpodént can
- ver, a nunber of data units will be,
inch B8 0 BBl UBY BF BRI g G SoBm Sl espesetiak 150 andor the
backhmlitihk 061 &ﬁfngl th€trafdnfidsil oF &0 3LMEENE ofRr dGATRAL S chargeable

may be created as a sunmmary figure for’“one or nore
cosheampofeitcar aditienallxlincdydednfonmition ca tisheffigeab)  thesde of said

' r,eated for each tracked nunber of

res iR A0GRA ot hedeuBS o UEIHE e 031D fon e shouraes Brinagmployed
by 4 $pecifivoominufcaiis d@vicBVDE10EERHE G/ 8edi At .

on the access |ink 1150 and/ or t %e ﬁ%aﬁfﬁgﬁlsﬁ ?ﬁg@%&ble cost
compepeh gen Rsther inplyde indoraration thetieslisdrobeanyantettaipty intheckatassful

recdflbd St sl e ELLOT IR coi R o FRPR AL rebie imfetustongi dats units that
are satisdcoeastidly e vas THE bhargbieRbar BRbb Rt fmhérbﬁré %@g{/tréaw both the

other users_ of said resources being enploye
costgf &he; ameung efr gt tttieosrmitigd ed well 10ack @Ry doeertaintypassociated with the

- FEE €L char geabl e cost conponent can
deh?ﬁ? t%f]gea'}c?u ﬁﬂsﬁgtgécf)cliaﬁ% JR. 9

I nc e orfrati on that results from any
uncertainty in the successful reception of said data

un'TLIgs t the receiver, and specifically include
i nf.OF AREREYT Y La@ewaighp bl aspdunction ef Hetamsuntessividel such as the

numb8C X @Fvnd BE4 : component i s therefore,
ab| c o oF ac_f %%%&fs E‘gtl’ gncdgtggéhoafge{?ﬁ%o HKE e O_EI g‘[’% units, as well
as a finiction of thmsimirgeabtt @st avalpon@s adsbaeléd M oMBSLFAI S id type of data
unjr@Ssoci ated with the 20 delivery of said transmtted
M™Yata units. The billi ng server 130 creates a bill as a
function of the anpbunt of service such as the nunber
of each type of data units sent, and the charge factor
f ok hg degessmpge 1 1Y mdtbrdas ﬁiwﬂdtsgstemsombmpct)r&gt pgrfuﬁ@l@isi #8 aRorithms
t c onmponent associ ated wi one or
usedr%grﬁeet&%ﬁﬁggl? i gl,ggggf &lagﬁ%{geagg GOt qomponent as a result of using resources
with known fixed costs to transmit said data units, and to provide a fixed cost correction when

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

The access node 110 includes algorithms used to determine dynamic cost components

that contribute to the dynamic part of the chargeable cost components. The dynamic cost

components are determined as a function of the dynamic state at the access node 110 associated
10
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The access node 110 includes fixed system cost _
conponent paraneters and algorithnms used to determ ne
the fixed part of the chargeable cost ]E:_orrp(cj)nenttasta
resul t of using resources wth known fixed costs to
YOEHGI3%,i o gata units, and to provide a fi PEA/USYH025753
correction when 30 dellvery of data units is either

withghe ancbisdingd 5@ and/sr the beskhailtink THE, aad eesssdedel 146l cost components,
ncl udes orlthms used to deternine dynam c cost

Oty ﬁ%ﬁ“érﬂf gy &tfwatw%qu% dteeeffﬂ%ertCMQf HpredpPngigkveenfthe pasket layer
and@ R 1IEARADeL 1B bis CRIROARI et Ithe tf ne %‘a‘??l Ig%zﬁpéggﬁts of th R ATEeS dink 150, in

conmponents are
thesxamplagt cashef mevelss Imide oﬂﬂhﬁ)ecaﬁﬁg(lteéﬂ, edichQs H‘@:us_sed later. Note these
2006/ 020325 PCT/ US2005 1/ 5753 with t he access |ink 150
dyiaie 69t PHBPYGRE [ Ay PicRidetesmineg fad epmploxed By prercart fysteays in the
sct e (6P (AN lnk® DY scROUIA ity QRIS B Epfhgonents o
prefragkiatly esygar timesiuds nddeotharnksohaysefor Uhtmﬁﬁﬂt aussmibasEwhendltiple
and_dynam c cost c%nponent s of the access link 150, in

tralasﬂgtt B PRPGHINELOE gsarge (jmealpta s Ehe qoslds pempared foremieasyre of benefit
forfeh@Ur s RitteVBdifd sdiscrel FFHMIRETES! é"bts% nlef\maa El%g\% egswneg the timeslot.

dynami c cost conponents are typ
Th@md[ym&ymd chny cmnpmren&srare sotsib@sser lprest:IhEy trefskétﬁailﬂhceﬁccé@rnoﬂ@ €10 fora

soc i at ed edul er typically uses these

e S uRBA erise Toh LOEontoms FoasiEmeghirvalspasdarvisd int
e SRR s Pleq g ni b oL B8 WM epual system costof
seryipgprovisios. The cost is conpared to a neasure of benefit

for each transmtter being selected, with the best

cost/benefit metric being assigned the tineslot. 10

Thepg tQN'i'ﬂ? B9 CIBBlus IR Sk Shi ﬁceﬁ %&@E@@Hf%a&fe?ﬁ? by

tracked at the access node 110 or a
comgnerpRinifornitiongo detvinziee kR TuthBXhange facsmrfer aTBPe and®Amoint of

A N
andSM&ﬂ)@chbeﬁ&tun‘?tE tha® TRALGA fo'n?é’dlc?hl%mcé%FJrg&bﬁ’é %Js{ &Q?ponent

server 130 uses one or nore historica xanpl'es 0
infasmatiqieabl e cost conponent information to deternine the

future charge factor for a type and anmount of

transmtted data unit, such that future bills wll

betTheacdcePiRREND, &B&Jrﬁﬁstse@f:r lt20 ang B]Tlﬁr'é%néégve} é?(?l Fér%épaefesa\%%ated
~ nunber of data units th i s known sal
fixed kot gemporentsag)/ o élrgp@ﬂngn@ weighfsdomthe aazass ridde The based @8 $ne or more

nis e Lees R R O REY loat %R0 Rt et ek grae cons

compbymits fohsinge medsgid & tfaB5mite dR8 G8i%S TROERJHLR P@H%@Qd {3tb the
one or nore historical neasures of dynamc cos

schedylep efrbics sheayaemsont afapryese proisioharhyeatiagedinstrsuring either that

nits.

ovelcéé%% r@mkﬁ’[r g eﬂg@&% %91%%u¥11rca AL Led wq?lt)e able to incur more
The feed Into

or less chargeable system cost for a specific amount of transmitted data units (so that the bill will

better track actual cost), or a particular communications device will be able to send more or less

data units when specific systems costs are present in the system (to control being scheduled and

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

Figure 2A in combination with Figures 2B and 2C, shows the relationship between

access and backhaul link resources, with access and backhaul cost components, with access and

backhaul chargeable cost components and with access and backhaul charge factors and charges.
11
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25 schedul er enabl es the system cost of service
provi sion to be managed by ensuring either that over
some neasurenent period, a particular comuni cations

V. be able to incur nore or less ch le
%itog(ﬁrqz}é\gost for a specific amunt of transmt?éﬁﬁgilgf’s‘éo2°753

units &so that the bill wll better track actual
Th@ dgpes 24,8, q&@rs\hpw bowrthesonrngss wdtticdmulievimsersiatd relaesd to the
unit vvhen ecific

2530l B RN Rt o BeartByt By s TD6h Steting with figure
2Ab€ but@cistsdh ettt 6illid Whtity3RsRENEEWRR [Herug#r Jrii Shfify 'fﬂéatlton %S\l&ces 101,

bill). This is discussed further I n figure 4.
102 for odviaht seaticeodatammity am hpingmo @B david tHiR2Gecessh nvde I]JG)ePer subscriber

O T T

resources,

acmd;st yﬁ@ﬂ@ﬁﬁn@?@l th@ aeibaH cat%h%rdgﬁ%’i(ﬂ GQRls &%ﬁg@ &L Sunting server

Wi th access and backhaul charge factors an
12Q: H&@B@g sarveni302 0G5 ORDGRES0REE 00820051 B2Bid53 to Mheounts 242,243 of

il P BB ket 17 e DR Homoioted DERE st b ipATdmBeeisaon of servic

dath Ofitd 6van GRiabéR8liSer 50, %‘@cé@@hﬁ‘k i‘é@blfrée&ﬁl &Qﬁlg Iiheﬁh% deltoM
layer. Starting with figure A, asu ScCri I'S lh

coupty 344PgS @htrrryynIsbOmicegyddr }WME:IH) (Idnalmﬁdd:ry thé trhrlmﬁutters on the access
h service data

d
i BT ORI Rl 3021 St S Rl e e

andswd&blel tb@urdes s R INAR oA WaLd
240 is sto;etsj in logic n{{)’ﬁ nen%rsggbmlgék&ﬂ?%ﬁeér(gﬁﬂgé/&ﬂ g Purposes.
Thefixedoad ghigasnie ysterp Gosts/of the cansumptiomLofiticas rasosrceteart s@red in 1 to P

AR BT b s o
resduneds l&dl@lo'lyeﬁ Cor¥a€oaHm %Igéﬁmsgﬁlﬁloﬁfso t]'ga't & B@%Eﬂét E)ces%ux%re £punts can

access link tineslots enployed by the s
be ipgrgmenied Shesassdmksbargeabde caghtanpontits 25iaclutitie (@8 cﬁa‘geable cost

t furth
B i RS, B ety
accésollinj eaBiirteCTITS PR A4 045 ey the @r%éﬂuﬁstl&{ St segletnﬁﬁlb@lcﬁes%ﬁm data

link 150 for the transm ssion of service ta uni
unitg chechangpahle agsboompyment mayl heom ayeiage casCeumamoneMEtr resource unit or a

tota}’é’dsyﬁp E&Pé ?@rgf():‘éé ;63?] s nrges }elmgo{llﬁq %E} Qlﬁﬁ ggsg ggm%)(%@gte isjafapction of the
anlcmndofcbylﬂafﬂs@lrsalértqﬁﬁy&mlﬁ%heocfos@J@)%p%ﬁ&ﬁ H{;Eﬁ&'a@,ﬁ with th@ ﬁsc‘e Saf each piece

resources are stored in 1 to cost conp
of resgprce,percgaled Axer samp nrmbercif éstg mfuta: alhc onpping benmen eﬁbh&ﬂ&rgeable

[ ed for each data unit
costChARSIE 2B LBEi o0 KSR oSB DY e O 26 Ty S22 1M souree
chargeable dwst ¢anepomamns a&esﬂﬁﬂﬁ‘éﬁ)ufde'&hurﬁlﬁ%gl% ghhe c&s‘?%mponent mapping

250 include 1 to S chargeabl € cost
‘“f"%‘%&} ﬁgﬁt C“Eéﬁllféﬂsquwstch@r:ga%%oan@h@r pedbiceessdsik charge factors 261,
262 aSB 0 @ SETHA ess
resour ctéfgsz%mﬁ‘%gs 244, nﬁ@é E?Cgesg %%arr ?l’???@ i3 30#““‘5“0“ of

the asgneiatas Aebess liok charge facerol2fl 262 und tisargehble c6§12b89BM s £AS52. One
per resource

t
cxu RN TR HACAN BUeragh Cost, companen, pel tesource
compuoriehs If fiv ehefabBeak!@npesnt g%%ﬁfdgé‘atb cf! Lst)sgpeftr ﬁtrés@{nce then the

t anount of each reSource enp
Char%eoh[i’FﬁB??@?ﬂhe 594 degtertretipliedrbyttioth ths ehamgeabhcrbstmoﬁmnent and the

resource count. Information 265 stores the mapping between each charge 261,262 and the

associated charge factors263, 264, chargeable cost components 251,252 and resource counts
242,243,244,245.
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of resource, aggregated over sone nunber of data units.

The mappi ng between each chargeabl e cost conponent,

t he associ ated resources and cost conmponents is stored

i ess |ink resource chargeable cost conponent to

gg’c@ﬁéozlo?zﬁk resource count mapping and cost c8fPYAERF025753

mappi ng 25 information 253. Access |link resource

chaPgSabbibet Resoute Abcduntibe/Bilties nfbintukios 240 aatheatichiss backhaul

261, 262 and 1 to S access |ink charges 263, 264. The
linkresuuee informatipmihgeis ey vrlerd o theacqsss hmi@teswc%@ost/@h%ge information.

SRSREL SRS b 90,098 i 2RGER P o

timbdottcounta RTULAL 6 tb e tmhmugsaorametgye(oﬁp@welj aqin®y 273,274, 1 to Q

Itiplied by the chargeabl e cost conponent. If the
bacgﬁ%l# 4B pPst cogReneats s éﬁgg gnq backlaud ik wsamreclawsificagien information

T Sl e

infandtion230 whish fitier teludes 1 toTf ciiargdabRtoRGonpbases281NE82 and
mappi.ng between each charge 261, 262 and the associ ated
ba%@aﬁ élg K respyise Shasgsablpeast comppRfahln kackhnal linloreseieneaint mapping and

e TR .

bacResib linle ezséwrceo tlinir 'gemgchinhﬂlcbxf@Ol wiich foatheioncld4€s T 1T hekhaul link
i ncl udes backhaul link resource information that is

chagga ot a9t 205 + WA backeasd link sierges 2950 v mshcKeahfigh resource chirge
o BB S8y T AL bR by LEBRUSES, s oo

infdrimaesd 225.counts 271,272, 1 to N transm ssion energy
(or power) counts 273,274, 1 to Q5 backhaul 1ink cost
conmponents 275,276 and backhaul |ink resource
cl f : : :
o el A APl RSO0 A O B2 gy o
meorypdh ewhich imeydrernsplii asros@ Blysival imbmbryrit ey cormadnicke®nd dévice 101,
T chargeabl e cost co ents 281, 282 and backhaul [|ink
aCC?Sé%E‘? E@ BFFOPELRE eRYeE bt anddiidhiaa srtver 1§ Op Beacmgrny qfﬁfzrvwe 225
defin&S@E
cﬂﬁﬁ%rE@?F@%ﬁg%§ﬂﬁgﬁ%ﬁg%ﬁ€qﬂﬁafé ornatP%ﬁygggkp&gﬁgﬁfom“Of
datd yngis 236 snd 4 Gerime Khvatidn fimaR27 aabamm& t@ blaargrablertosts et m@.p be

inc R ben e Ioup! l5err o5 AR by SR rat s sent 0
the %Qurﬁﬁfg‘%@%f 130 Wchﬁ %%EQE otft B Bfount & LAGEIAY rdd! (ngncg may be

resour ce charge factor ar geabl e cost conponent
lessrteandthe pexinmum emaipiue g pramﬁtmrermmonmecﬁ@ﬁ by ffe d@&tmunications device)
ubscrl ervi ce accqunting and bi i nf.ormat i on
and SpAcig ?f{ ‘fta%arSt Qe fhargeatle FRShEQuap onep,té g besp mqmqegﬁluﬁﬁg,that
amd¥ft GikiviceARhR SSerRby &£ 8hic (RS Y10, Mhd AR iGABHEMEE 8L
devi ce 101, access nod e1 110, accounial%nlg ser{i}er %é@@ogsmn of
the grpeyrt ﬁ@S@fEé‘P% inclu®o | tThaevivaibata Shitsiassifies 222312 def ldaetsfy service

o 5 TP ARSI B FNEL A 30,88 BBt
Uni Sc&mmefsez 1D 1ateix B0 orienth of 2e I2E¥dvide Llagked atdoaré NRFGSH dvhen a data

costs that may be
umt 1s matched to each Specific service class, generating a record of the number of transmitted

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

backhau] link cost components 246, 247, 275, 276 based on the mapping information 218. Cost
13
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20 incurred 228. Wen the anpbunt of service 225 has
el apsed, then an accounting record is sent to the
accounting server 120 which includes both the anount of

[ incurred (which may be [|ess than the_maxi num
gﬁ%ﬁﬂﬁ&@ﬁg to premature di sconnection by the PCT/US2005/025753
comruni cations device) and the associated at | east one

cogipereyesaioh elso bs tassoorafedrveth the happih@sosbB&Webhsevit@dats UfitNEe., IP
nount f service limt, SerV|ce data Unit Counts

Pa?‘fgss mﬂ‘ﬁ%ﬁcesérl itass i Esspwaesdiie i k-lspesirasmes hdust to 38gmengation and
e e Data Unit
T ¢ R Y 55 GO PR IOR by B Gonae B i, warable
tingeslohredinksl gwgn, dowevand emmrcens@paiahi errsodingevethasds, Bikslef askignment
cl asses. Service Data Unit counters 213,214
0053&'3&? I3PSTUSHANSHS AR Of daiomatis Repen Requashe RRpfeedback.
i ncrenented when a data wunit is nmatched to each
specific service class, generating a record of the
nunbBU Cliargeahlesfiost Cerﬂlpom?atsEBZO mdlsleichargbatle €ds88Smpdents 1 to R
ber. Alternatively, the service data unit

22%2%@053% ferapegdrasn thefet CPmBRRCRIERD P A0 tneive ﬁmlnzmzﬁable system

1to
o3 o800 Lt PSR HIASRA Pl By cae
The ﬁﬁﬁmmélmhtepﬁs xmﬂroﬁmﬂbﬁmﬁamanoxsm ®hich eORLiss 8BS P&HatdesBle cost
ansm ssion of data units. These cost

CO%%‘??SBW8 %P;d EU BEPHER auheost spsiRonesmapRingdafosgatian. Ta¢ desermination
ste% R 218 vElyTH? %Eldﬁf)nﬁ@tc%n C(f(llﬁa y%pﬂnﬁﬁfégg?n g%,%cglgér? a?%s SDU

rom access link and” ba
chapgpgble 2ast coppsnere Tbadoass dintk and bavikhamh fipk best cothporent & h@Pbing
020325 PCT/ US2005/ 025753

2006
infghy %88% Sibandt 3P sess Grabedaremingd diecthelspm thy asesss link and
badRBeIu\IVﬁﬁIﬂ cl?a%éé‘bfeecoglaéoﬁlﬁéﬂéﬁtssas@daa? dw t}? theﬁ?%é_?c‘]teg%}%l?f&?’ed to transmit

access |ink tineslot resources

thefdpta gy due to segmentation and reassenbly over heads
arising fromlink-layer security, variable conpression
gain, variable tireslot coding gain, forward error

COrsIHU cha@fe aFSmRAN3C Aivss PIaE 8BRS ar Sgte'fﬁr&&ls L3R apd 1o R

assignnment 5 costs, and retransm ssions as a resu
SDUgheskex 336, R daformeipneSs comme) the Sarlbatckge GUDToaug e@bp@g, SDU

chafgTio S HBFNDS SI57 chirbicqoricompRue" megming eogbson used (o
gene[fatmﬂmSDU&‘chaﬂg%s 235 280 QVFh 'SDthﬁ d&@ﬁbﬁel@%ﬁﬁt@ r%lte?rgﬁgely, or

or some nunber of data units of
addﬁ‘&?@m A8 Y rhuees 2330234 and/oc Heshag} faclds THE 232 may be generated

troll i nformati on 223
cncf RSB0 AR B Piek ot Bk eecEDeset fiirrpivemetansispots using
mfocmatrdn 236 pyitictgcanndnCs SDUSFRBRArg BRI adcggsqfn'ﬂaa'hh %Qckhaul link
<f| termnation step is, alternat|ve
Chaf&aa? $h3Feq fAGtoE BYPRIAE indermistion.nf or mat i on 254 whi ch
contains SDU chargeabl e cost conponent to access |ink
and backhaul |ink cost conponent mapping information

su E’fguﬁh%ﬁ 1IE®t11a(zch howg eat8TBU coxs tempatn R ed AL Al éﬁuﬂ%dclkargeable cost
m t he access |ink and 15 backhaul

comgé~I o ge 8@{3 30 FB Y828 bggg@gqtgi semtha ¢rui tadent resource counts
MaiftEsEeLoe 8% @Hassls MR End Rod-5RER Thk (.4 "GacBBED. UOkES 278 shows SDU

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

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

SDU cost component O 216 being generated from access link cost component P 247 using
14
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SDU charge information 230 includes 1 to R SDU charge
factors 231, 232 and 1 to R SDU charges 233, 234.
Informati on 235 contains the SDU charge to SDU count

in DU 20 charge factor mapping and SDU o
gﬁgﬁ’&@g@?g cost conponent mappi ng i nfor mat i onPGEAG20025753
generate the SDU charges 233, 234 from other SDU

mapRngrinREmeional 18 malernativaly, SDiAtdstsebynpommts cad ke predstadell ind generated

B e R R
of BeroicB Biybr AndtksouRBNRE HTamERioh ﬁﬁz Bt ﬁﬁlgfo?/ﬁcgﬂltéh%gez%km ep.

using information 236 which cohtain
charge/ charge factor to access |ink and backhaul [Iink

25 d [ i nf ti . fi
o0 PIRLAR R RENR L REHR) cRBRb b aeroRenen diL i fmereted from
a copbation 6hREHS ARk Bh4B&Ible LOMRANBILE 1 260 ﬂ{ugﬁacfkﬂ&h nR cfex‘:ﬂgeable cost

charges can be generated from the equival ent resourc

coppentns L 2ghnsingmapning mforntasom 2k dsrovisif6 andl2 SibshoachessDU
1

' . Ar 78 sh SDU 30 Co
oYy ome B A5 b o SRR b0t omink chipgeable
cod1SoMGorBAPP R Sar T HcOEF Bk @Rargehbit-codl cbgl\ff?x?e%? S%Qﬁina %PP%‘%

. cost conponent 1 215 bei ng generate rom Backha
infppagtion 2gthpidiremativel y29B Unsbirggahiepyst crgnpiontmts nat beogen2i8ed from a single

L 214 [ df
AR IR D B, b B R REpIERS e Ly

des2fiBed iArfigaye #H4 shows SDU cost conponent 0 216 being
generated from access |ink cost conponent P 247 using
14 WO 2006/ 020325 PCT/ US2005/ 025753 mappi ng

Cnf ) : | f nent )

o B 200D AN SHORY Bt SR £251 3 8 TBRTARL s
haageofactosl 061 SAbcRlul & ) NGk b |
o S el eere e N R g
Arion oP fraid S shay thas SERpFleryeaR isgenerated diver acesrinktoaprge S 264 and

ihat. S | t

SR D02 SR RGP hres
canadoewgehérated ahangeabl 6f BOSPleGOROMENG: bhahupRgk aﬁ?%éﬁ&brs and

hI_i nk chargeabl e cost conponent 1 281 using nappin
chargep oM irERatyRlY2SRU chargsiactors earabrcpreStprastag het seaticeSBybr and SDU

o : LS erated froma
R This CRRE R R S0P s B L et anpit be
desarited farfiguac2@ss | i nk char geabl e cost conponent S 252

usi ng mapping 10 information 224. A ternatively, SDU
char geabl e cost conponents can be generated froma

si ng ost, conponent, or

der Eo A gl R O oS 2 oF R G e et

genpratefchgugeahl@@st dompent2 Giid eteiged 96 aaeMhau Bk SADGRACERs link at the
ener aéed fromaccess link 15 charge

resc{ugcgaga s%vvzzﬂg aylg%d FewR I% 0 and; 39R2 m&a@éhmgm oPUichageable cost
L8 R0 B AU 5 18, 28 U3 e
216 ysipg magpigrg information 223. 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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backhaul |ink charge T 294 using mapping information
236. SDU charge factors and charges can al so be
generated as a function of nultiple access |ink or

ink charge factors and charges.
%ﬁ}g)li’?@to??\?el y, SDU charge factors can be pre- SEGUSH0P25753
the service.l.ayer and SDU 20 charges generated from
link post compengat T 3¢t eninganepp8iRYinfimmateslile Acost 2000 mrprbmassttsat backhaul

R R P %@%ﬁﬁégﬁ e Fg@ponent Q 276
usih@Blappifig HTErrkteBH 289 It AL 6@&%&8®€L ?P{aﬁoﬁ?%%kéﬁdlments chargeable

conmponents and charges for a I'n
COSéé@IéB@Gerﬁike ganerated as 25unciisnof ae amabrs esst cavpdreyBdraad optionally of
2001.and 2002 |Ed| C% e that the SDU chargeabl e
e

One% POfggﬁI&dW&r?f Tepoy5g uHse rated fromthe SDU cost

conponent 1 215 and SDU cost conponent 0 216 using
mappi ng i nformati on 223. Arrows 2003 and 2004 indicate

t h at\ITpWé Zgaiﬁrcir?é)ﬂg udidate theto¥RU cloargoh 823 isReR@2ted $rom SDU charge
SDU cost co ent 0 216 and the SDU
facly 9 gﬂng" {P ﬁﬁ%ﬁﬂﬁwnﬁfﬁg@ ?nﬁ hine @2@1%\?3%&9@%5
An@w@ 2@@51 2006 de:m 1ﬁd3@4testtﬂe§ ST ERS R k1 3Q.888%RR SDU

cost component 1 251 i s generat ed from tHe fransm saion
Chaégﬁéblg;m&t@@ﬁmomnt 2281,80U chdrge factoeBL3Rjank SD&stouaphp thesitg

oo RO A T SRR e 0 0 s

gen@ENAIORRE fac BsPBrk d1argdawIe tatk 88 § P ARICESS:s lihR lahargé Bktor 1261

count 1 242 and access |ink cost conponent 1 246
USipERBPAPIHEE inderataen 2oh Azmvs 2R 4 end 20 20divatelhenipemss hait charge S 264 is

ge ggdgégw 3&%@ lﬁgq%}@%ﬁg £ So g%ﬁ%&;?ﬁ%g%gge%& lmk charge factor S 262

umRGié;kﬁZ@&%rﬁﬁﬁa@%S Ay s032, 2008200 BAd 302%7§le§&: 'ﬂgit backhaul link
i nformati on 283, Arrow 2021 i ndi cates

Chab@clk%‘)éuﬁ genergigd ffﬁlarb@@lé@ulehrd@@argcm@memmmnzﬁzl 2831 backhaul

chago%QﬁE b QO%hgr@np?g?%,a aclgﬁiuglggcc ?(?i coyrﬁ'ﬁ’%&f&%&g&%mbw charge

factbh at291 osingiappifg BIfQedioR DS 1GH dletgaRsBow s Bt m%?iBQ@&ﬁlgo?hments
are generated as a function of one or nore cost

tha‘&&ﬁﬁss AREationds giserabirany org or 1Bore gharggableotost eharznemts and a charge

£ ovvs 2007 a 008 indicate
wolff, DO Ry Py 04 Ronar f M P P B e S50
factor 1 231 and SDU chargeabl e cost conmponent R 222

usi.n in nfor mati on 235. Arrows 2005, 2006 and
d@g‘iowgftg %‘S u(‘H%‘taPBWtdhﬁrl%Qume SgupUMptige fegusasedbdtioamieft) can

be @%%d&%é&%ﬁ dtg g%@?ctgoog%[%%r&g%esl(si%%bes Zi%ﬂglﬂgugn g any
Con‘ibmatipnraf fhorve2igal. mzippnrgvpsoc%@% dewatlbetDihGi ghfw),l&‘ atcethe Rdfizontal

ccess i n g]g (g 263 i s generated from access |ink
mapé’ﬁ%vﬂﬁ%%?ﬁ?eé Brisditetlt- 1hessprvistolan endsaargen Rredhen asitive to

the fiRdd 210 dynZBiE cobth f
° 2014 ar%,n2017col nd?%g@%?dﬁgkgldé%ac@gm %Epg%arfgrérogpc%%ﬁssocmed

withyfhp Hpagnaigsion ofmilcervics dataaits ag @ehdoinepmmg processgoinelntling the
gengrgabna&fqhgghca?ge%bllelcgé cgrrlll%crngents ﬁl s1rnple scena%os the service data unit is equal

to the timeslot resource on the access link, and the backhaul link is not considered. In other more
complicated embodiments, mapping functions include sophisticated al gorithms 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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15 using mapping information 265. Arrows 2022, 2023,
2024 and 2025 indicate that backhaul link charge 1 293
is generated from backhaul 1ink chg:rgeabl e cost -
1 281, bacl haul chargeable cost conponent T _
S@gﬂﬁgggihaul link slot count hFZ?Z and backhggF”IFWN“bﬁ”
- charge factor 1291 using mapping information 295. It
i s {harereprs iowndinges infermation 210 280i3dd] 2682 and280 is stored in

R R
Infophitionall ﬂ,\QIQQﬂQfa@Exﬁﬁteadﬁth hhfe@ﬁ{dhﬂfohh&mnoz@q 2P) Mh%rg%%}'e costs is

or resource counts. It should then be further apparent
thepisgnt ffoss Bgrageess aersutptviaghe gdcogntimgseXebRQ torﬂnd eifling sevar 130 so that

L AN ST W TN T

otheeddcbaipbsi TERAVE Mg RFRLESHASaPRSEdeRBEN aBrokd &H hEHAR e?é?ﬁ’ems
the horizontal 25 mapping processes described in figure

reszleng Thédidfereseinforswtigmelaments being tanpesttar Etvémrthesernsimdntsgo enable

e fint venle BRAsRA B0 redE wBSERRaRly Wit ity
dedofposiftbss & sABwRin Sl 6388 MéeOblAk@,. UNi ts due to the

mappi ng processes including the generation of the
chargeabl e cost conponents. In sinple scenarios, the

SR b sk R RS D 588 o ou
compuishtd €6refh. exbMpRiPRiceIRh@ oB6hcRIQAPlihieat ed enmbodi nent s,

mappi ng functions include sophisticated al gorithns that
enabl e resources and resource costs to be mappi ng up

to Tlﬁbeac%&rs\ﬂnﬁ?‘eéoﬁ%@?nf&%atu%ﬂ%of‘mcﬁlglﬁs' %’:&es& élﬁgﬂc;cgggcquro&}hpz and

is sensit i ncurred

trar&mnumtsil(ng 30hiBactosivd 18 atiadmissied EaS/poshangeal 18 RSt pre-
rmation. 16 WO 2006/ 020325 PCT/ US2005/ 025753 I n an

au%%@ Oh#90 rrbarmisHly allosrise siat Pah Pge_tdlocgtzg slogB05 %wbdmded
R R TR T -

30Gsiacluers ah3locationfrgrerBY ivdichdd it el dneddT Aduiteibt $16€ afl@h ot rate and
units and information 221, 222 on chargeabl e costs is

a bt slobsndry laienesnet shth &6 eaeftiypa apsiopplly tﬂ@bldmgc&smatwgvanances
eitREHYES t L r@ atlllagatit&hl Tﬂeg)ge-ﬁl?({ﬁ\fl%n &?toddxseg é h%s% qangag one of uplink

sensitiv can enen
(froappminmdb td acctdm&de)s Howlimdt (frﬂmtah&sﬁﬁdidettb ahd n&dely f sidelink (from end

onposj tions of the information may be undertaken
“0‘15? Ggfso“ T@apr%@éocwwﬁ%o de 3p@ean bq ¥§ of pnigast (eairtrie point),

brohd¥h® r(ﬂﬁéﬂcpr[bd@é)eﬁﬁm&st K&%h%g)f Gl 8P Abdeb %o?geto)ﬁ? Belg %P fhs multicast

el enents to enab I'I'Irng server
groemsind yENIast (vlmﬂpfer mslllipsmlt whieh 1:bddfinsd hésak H&rmlﬂﬁ&ripirﬁfsﬁnssmn of
deco 03|E|on|ssovvn|nf| gure 6 and described | ater.

the JENITR PTHC SR BRIIPL Rotmd A Reint HApeRIssion slotoaihekdan Agingle multicast
traninfskioh S10t). 530P EsnsApfibr@studod £ Rl lha‘éf%ﬁltsllor@] EPG‘BBT&%E Whether the

for an exenpl ary access and/or
slot was USED to carry some portion of data unit(s), UNUSED to carry some portion of data

unit(s), or DONATED by the associated subscriber for use by another subscribing as part of a
slot borrowing process. An example of a pre-allocation is the set of slots required to service the

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

Dynamically allocated slots 330 are grouped into slot pools such as slot pool 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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The access link resource information 301 includes
access link identification 302 and 15 transm ssion
slots 304. Each slot has a transm ssion energy/pomer
3 ﬁﬂ% '§ either a pre- allocated slot 305 or
gg“@ gf%y al | ocated slot 330. Pre- aIIocated1"%’T’E)§§)(’§Q§”37“3
are subdivided into pre-allocations such as

burdp eyl vigiedss6diatdd 3nadschnothiete mesu@t iinwans offards] frame payload,
Pre-all ocation 1 306 includes an allocation t

packgks aripaket paylpash doteohel the allpcHipRtEre 18 fixe B‘Etéh%mglglcé’ﬁ@fnem for
I t S

L

inclédds h@fot airétﬁloﬁf%tl aeiagonp oRupiinkabamiiok or sibeink. Allocation 1 332 also

pre-all ocation slot direction 308 can be one f{lEP upl i nk
mclpqlezs 8riob medp 342 Whishds eresef uﬁ@é%)mulae%mr?ﬂécw PB J&g%sﬁot
conlffich %505 BB L4595 BR4Es b €08, o USED,

UNUBED@BDNADEEIDBL BO)RQT(DWED Notertlmeadcdaﬁaml(ca]ﬂy albredted cshhész)n be
mul ticast (sone end nodes who

er
boruiE, Bt & Dgr G\9B31C H P e ASHA TNt RBTOTRENELD GOP RE: DO
7 :
allo%% ﬁ%eéa%séjﬁ’le gb?ga%cﬁ{ct%u%gP%eﬂ%ré‘}rﬁ&cht{éa%% g%fé}?ﬁt&?%ezl:cﬁtﬂcc@gs link
resdufc@nsioiAsicarp s lindlsdes atfbmnativhan the msajoglesoumeds tof deifetrent types that can
transm ssion slot). Slot consunption séaﬁr for each
be Gopauned| by CATERN 4G PNRATYiGeR e CORBYNIGHIGRR R sl ot was
USED to carry sonme portion of data unit(s), UNUSED to
carry sone portion of data wunit(s), or DONATED by the
as Sckisub Hesubres infomnation 340 meluldys iafoohgon & Ith@dralckhauglixds(e g,
1615 rt. of a_slot borrow n proc

Fhal iseRBRaERIOR theshqoses IRRABPITEY %?WB%?@”@ ﬁl? Rearolips e
1502'91]%] %g l&l%l%@ﬁréqgfoﬁﬁﬁt?onrﬁ@%dilﬁfé?ﬂﬁo?{héﬁﬁ IQKY&InPﬁ@B%anormatlon

uri n Its adm ssion at t access node.
341D¢a5thm$11¢eaitllfyt}mllinh(aa&oenitesllvathstheﬁ:@owceemfprwp@d Tiratsoissiamtslots 342

proB 86 inigrEtosR) g VSR QuRed AR RalpoL AT Gl AGRgA oF bigbaul slots s
wasacfégcr{%@ dr RbdsORAk trQﬁbgmgs;‘% slotd$ 340 T@Jn'sﬁ%Rm%n 3R gy/%{vékdﬁ@ tracks the

an allocation type can be at |east one of
amainbof energygrowver ated,to triﬂsnﬂ@aﬁmbﬁkﬁaﬂ) 3»5 arCiy ma@i@@aboz@m&lt

b t,. |at th [ d b .
AL (BHOR oL SR DI DRG] T e Fodd o BB
ene&@%%r RBhQAchedMRE ShdrbPletd &8 aluh@eAbf @Brst ¥Rehdrs diffexéd

the specific parameters for that allocation (the '
energyfmmer kevels veericahidenthaounie Obmthgcme éaxldther compaigations devices.

Allocation 1 332 incl S sl.ot . direction . 334 bein .
Ot S fies TR hreotis Lt PR R BAPHER kgsmission
res@h&@ttﬁthﬁ?hﬂ&ﬁ%b@tﬁbl@d node 335 which is one of

uni cast, multicast, broadcast or MPTcast. Sl ot

consurrptl on status for each dynam cally allocated sl ot

33% ﬁ%ﬂ%ﬁ SBR@% O Flll]tl cos one gnts %%gga WH%EeDusem IJE:?Burces of

ocat ed sl ot can

the b@nmbﬂbﬁtmf@ tink Wh).|Gdst & cn’c!é &dﬁcbatabﬁblﬁtb Ofelaciag obgormalized, and may
donat ed but not borrowed intqg another pre- allocation

be pogitiae SENGEZHEVE ICOEt GORPOBENITHAY &0 %@W%ﬁéeda@q Qyaam sy dgppnding on the
nat%%&f t;ﬂlﬁ gi)ﬂ.g'{e gk‘?ﬁ?fﬁ 1% Ghd the sblﬁlfthv:}t(} of ARQAYEER Jobts 88 &E\Pg&% that cost

rmation on the’mgj or "“resources o
conthohéndr & dynamyip esstichempomemhmay be a weighted function of other optional fixed
components, can be simply dependent on measurements of dynamic real variables, or may be a

function of both fixed cost components and dynamic real world variables.
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be consumed by communi cations devices on comuni cations
I'ink 150. Backhaul Resources Information 340 includes
informati on for the backhaul link (e.g., 161) that is

?‘gﬂ“@ﬁgﬁ to the Access |ink Resource Infork é@ﬂé‘zog’s%]ws

e access link (e.g., 15 150). The bac
- resource i nformati-on 340 i ncl udes backhaul i nk
i deAvstem selatedeost pdrapongnt iofmnﬁdtilonﬁédndhmmgjﬁmd dnyl or dgnamic cost

d h h f tion.
cotppn R o8 bl R St o S i s RIIa bf Bapsnesion

enétgy/E@wlﬁ 368 P&rShe GhrlsBiifddlot. ORLLSnAME \aa!lia@@@%g)fﬂc%@e the time of day,
backhaul slots as was described for access

an ﬁ‘?@h&%ﬁns@umfghlmsta@@meous' toad smiessiross secfeagiié pomber o843

coﬁ&éﬁ?ﬁlj‘égxo&] ﬁ%‘ﬂ? es s‘Yl 1ng n%nq%écx}b/egra?ﬁg%{ﬂu;?Fgleglﬁb&}{etaag;ﬂrgntggf interference
in the el froivathit G cOPhACRbm ARE né'iféﬁb%hﬁg SelRagk fe:ﬁwactkh{ﬂié? of the radio

where the total anpbunt of tra ener gy/ power 1s
link betweernthe tansan derging tlhedrebrvandantosaitintoeerende, usdths looation of,

re.differ ower |levels create different
dlsgmngu ett\geegf ar]dﬁ ejec}cft gﬁﬁ%(r}? ptigr ﬁ%@l?lﬁ &HfAYAi cat i ons
devi ces. O her Backhaul resource informati on 344

represents other types of backhaul |ink transm ssion
r esBigiedeost ¢amapongely corda inclusle thee knowo Kixdd CQ@S ¢ theidigfenatmodes of

Sof S 8L SURERES TS Al Lt

Mw@mmmmsme Hﬁe@bé?s&l dh @lso be h@bmm@d Qith Qi‘ﬁ'fél@rllt' tf54 of 880
be pOSI tive or ati ve. Cost corrponent S nmay al so

aﬂqséty 118 sy asfai B HE of slagya ﬂgsn acNUNSFRhefl shags 679, nRITR $TRDLBlets@B0, 2

LS COMM B L PR G0 ) e o

assoviatedrivith a@sﬁn@aﬂmalemcérmcw@@ Ay et AR INUMBI0 BURST and
ot her aqptional fixed conponents, can be sinpl

npl'y
LAYENSYGdloeation ang shat petnelin de 1@¢redj {Preaswbecriber Fixedicheth bapsalsadre

s DRI A U PGl RO, L RNRR GBS I MINK ot oo
384paTd SIBELONKQ2E 268 3853/15&@17@0@1&1 é;@ﬂerﬁ@@h alRMRORRRHated with
i‘ nf.org)ztl on 350 including fixed and or dynani c cost

ROt BRfgen seljcBlers anskser tescrlasgesspitics USEDmps&d7can UNUSED
368
Sl S ARS8 i
for b)hamptlct aenudfipltaypplicdiio tle0stubpoRAGUERcREed Wigh the type direction and
nst | oad on resources such as the nunber of 5
mode ity CADTNGS ?}?Q%%OWWABEIB él%ééqr@mad fixed cost
conﬁ%ﬁ&ﬂt%ﬁlnaﬂso e'xﬁ?%hf&& ‘ard J]]%Flgan d cBn &I}élﬁ 1P1%rd%8?{}98?t H‘&td 08t

fromwt e ce rom ot nel
COITQJ@MHS% thé codtaalae tnehids tost assodiated erith atitedent llévels dIIoneRArity

tt h er due to said
ovel i PO REm sk Bl M Prtcqt s eaies Sugh s aivedonesp keier

auttRfgcavish @lﬁ‘d/&ﬁ’en@fyptlblﬁ"?ro’{écﬁ&? feh Isg)'ﬂ c&xggegf)&%%'l ‘f(setﬁxe %);ls?em cost, for
Fi xed cost conponen coul I ncl ude nown
at leagipme obfhe @qq@sn@ittfzxf andether mpdiosrsoif the slot employs the maximum allowable
transmit power (and hence coding gain) given the link characteristics, and is therefore a function
of the benefit that a higher coding gain brings in terms of capacity as well as the cost of the
increased interference at higher transmission powers. Slot coding cost employed 362 is the cost
associated with the actual transmit power and hence coding gain and interference employed for
the slot when it is consumed. The slot cost for capacity unemployed 363 tracks at least one of

the cost associated with the maximum coding gain not be used for system power/interference

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

f stypes of slot allocations such as a RATE o
a; vellifake > a NUMBER of slots 379, a BURST of %‘F%P%Z"%‘é‘l?””

a LATENCY associated with the delay till slot
withsnEipinnt Pl@dlt%nthahmscmbmlf@lﬂ\ﬁﬁﬂﬁeslmt 38&ngd @mﬁ,samdﬁlloﬂérﬁpﬁoymo the

S ag R et i Setyeet amy o he RIS

othdedubyettees.t o a subscrl ber. Fixed costs can al so be
associated with different slot directions such as
UPLI NK sl ot Cost 383, DOWALI NK sl ot Cost 384, and

B B P L B SRS A e

rApdIRE Fik BRESmTRentTBMvbsa
St PR Bt R AERe thi Bof RS iAkig fhe costof

PagiRga SYOSEUEDthS istin & sleep B35, and dichstané trusitin cosB66, fequired torget the
ed to the cost conponents
orifn glgfgcllxtg egcvwei in c{) aec? %@%cfa it can B@ assieaeda slgh @gg@f Coyge the cost of
the @BEEXSLQNH@E%IB@?MWhWE@S%@JS& ﬁiﬁgﬁ%}uﬁ%hi%@rs&%&no costs.

nponents can al so exi st which a welight
Th%$10trﬂ9PQSiS 6P% 364 pandi éltﬂrnﬂ’cuwb@eca@b'nammammm eystesns ikiwtech paging and

ML L -

of dontikurlicyien dsﬁé‘défcb&p'lecf RahdIh8SorIGhe é‘u?ah'tmfecﬂé tdd¥o channel to each
protection, authentication and/or encryption

COHHF“éﬁl%%IOFl@)ﬁCVI%tentl al slot coding Cost 361 is the
system cost, for at |east one of the transmtter and

ot her receivers, if the slot enploys the maximum

al |"bavidnb @1ultic2R3NOheal WiRts 362061 RO B dERALAD Migti st SdMEDadcast
traféhe link characteristics, and is therefore a function

£ My davretnesific afi%@naéc%t QWEIPOHG@‘@ idagtoghé fachthainaysortion of data unit(s)
t as _the.cos
s s BBl RO Mibiote TR ot P o iR T et i ot 1o such
systBinetthe cathmgnicarivins dnptoayash eabPretipichh %sp"e@ﬁly R o ﬁgtem may

g &P t he actual transmt power and hence todi ng gal
exhibi flifferent ipdanianeauseshrasizaisrios shch thife compromise must bei sade in the

tran%?%%égﬁg?eﬁr easi?éng% téfé g?ghné %gm &S) gecnlgg% (gfé %i%@%%egqq og'ﬁédevwes In

additian, thel tramsmittm@agrajt ypivally Bffotds6 HafeactS SItRBt/broadcast receiver

f @erllnt ference reasons, and not be used due to
exphidY, peinepiadee ersention:of eachayulficasiibreadcest stot amdits dasa omit payload.

OS/ 025
e i R0 A SRR s
codcmntq the elot tvanise dwiBigEgen Rlzlgte aftle ﬁﬁltac&fﬂﬂr@b)dbi’sﬁ slbfi€Alternatively, a
in_results in a drop in the
ol AR RS BE e ng oy 396 rprrecuf e cawaf pepichag e o some
portiud$ edcefefsIo aé(ngvhﬁge bi Qu W%cicﬁ%@%ﬁﬁl& §ec§§t n of 4 setof

i ncl ude the sl ot access ost cou
multicaifryaadcastfsloge dltematehe nf recaptipn bg dnobr hbre op dgi Iﬁ@luea@%roadcast

1ece§/%7s is M\‘g hl%ﬂ gl?‘aliJ al eerélblégfsoﬁlémcéﬁ}gusg%e@pg?}lég t%F SI&JIEI%JI{ glggqlmg,
then36 Mncéﬁﬂhﬁlyroe Retaptigftost BET is used to capture the reduction in revenue that should
be associated with an uncertain delivery of data units. There is then the potential, when multiple
IP multicast/broadcast groups map to the same link-layer multicast or broadcast group, for
content to be delivered to communications devices that are not actually members of the IP
broadcast/multicast group, as commonly occurs with IP multicast over Ethernet multicast frames

for example. This creates a cost of Received Unwanted Cost 358 which captures the system cost
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comuni cations device into a state in which it can be
assigned a slot, plus of course the cost of the slot
assi gnment process 36,5, which includes the assignment

' ' and processing costs. 10 The slot acce ost
gg%%@%gﬂgsalternatively be a dynam c cost ina§§gﬁ 273
whi ch paging and state transition costs are highly

of §hgh {UannaIsHensacapecifldit whetamplsectt ineyveathes biepemsled fronrsléepento an

sctJWTREL or R o A R g B e S e baer i, % receive

e qualrt
suchQRTH Waead UeA Sl SHhAR, thé 2rodd mhAHSerith Eﬁd:ﬁ%éssnggﬁﬁ(n %qualing

I
Costs 354 will now be described. Milticast a
asspFigfad WAl tmuliieast groep mayaghmeort, ik es Hitanetddtionp Mrahgenmat protocol

due to.the f hat a. portion of dat _
(CHEP BRES: LM Pibcdery T oh S minle: aheER st Aone with any
assochte@ link-Mybi dig@ding @gso&lﬁt_@éldf?tﬁ%bﬁﬁih? el rﬁéatfg)an HeBheenfhiBYS data
systens, the comunications link To re each
unifseafl prudiinast lindplaydralats, biirgsanwidiébed sospetrerfronpivanagement System
Coﬁég.bit di fferent instantaneous characteristics such
hat" a conprom se nust be made in the 20 transm ssion
power, and hence the codi ng gain and generated
interference for other devices. In addition, the
t r aNeF etherdixed spvs ae ygateditol the mbfegedetabmhpping eflPrpackets into link-

oy AL SRS I RAERS e SRR e SRS B Y %t ovr
the Gointnupiydi @B dink-1dyee ! @f@éaemé an FORMRAE R Prkioh Q%%@@Bét@@l, how
addl n an

cost 355 represents the additional cost of
eXpRSEYe Besraviced @At Heit islinferme of the s vich datBiunit Beader oRalteadwofe.g. IP in

HC kBt t slots. Alternatively 25 .
. Lo TR R RIER: Bl 3od el iPepiation
ext@nih heddep Covti 32 ngd hew dhesdbld the B8 Bata BT AL Frof a sec?rri]tg

recei vers to acknow edge or negatively acknow edge
Pro¢esHBRH PFIBRFCHY S, 40 SEpating an Ispeuridnetetlinad 4eE®B. Edrexgmple, an encrypted

: [ I £l | on .by.one or re of the
e R e S SR i PR B B apaRsmavzea by o
firewell anbindnice o@dd by anistiaol o itchestehiFCheOecdNAGIKLARIh attack or;)ogus

i(signal ing, . then an Uncertainty of Rec\e’:zg;i on cost 35
PacKelS Gpaclfengtivelyy e fracked Y thedeceived W nvwented Lo LS & dsatressittan febdback
fromdh Q%Hﬁﬁrﬁﬁ)& J ain delivery of data
0 uniet S. erlctelelltlsgdjetv gtﬁ&t‘lﬁgpiﬁgg%g%%‘i al, when nultiple IP
mul ti cast/ broadcast groups map to the sane |ink-Iayer

multi cast. or _broadcast group, for content to be
del iNGE BHopDIEGHesiHoaRenesare exanerles afisay parrmeispthat a service
roA&ds alh kw8 BRRACR iR idli r | [ Q4p
P s fco%m)nll y occurs. \lf\slilgﬁo*%t rﬁ%ld?%grg@?’{g/ot\%%&é%ﬁd@eﬁ’g? the'eharge for
the sevics prazided sunies theftomsmxteofplrembEhofslacy Btk 8Serah€ &shmatications
whi ch_captures the system

. ceiye nwant ed Cost 35
h“k‘cF:ig%tF a%ﬁ%ﬁ%“%@é@ﬁ%*ﬁﬁé%h%%@&%@weézs fised, thsty cqmegpally be dynamic
costlchMPSMBnESY RSt ataRARE sAkd YviNEl cRPSSHEDs LBE8LNEL P@S
been noved fromsleep into an active state, or %S to
comgpaatiensdinkiagd companicatians deviprsocessi ng, and hence
battery drain, to receive such an unwanted data unit.
Finally, the group managenent and access contr ol

si Ghabsend a spssific tygt oflrewburbe, BEEdrhiiAfion OF R4BuEBN AIRNENY 2

%ulch s. I nt e,E net G oup Managenent pr ot ocol
scheduling decision will result in the determination 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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5 (1Gw), Milticast Listener Discovery (MD) and
mul ticast AAA signaling, along with any associated
li nk-1ayer signaling associated with defining the

' etween nulticast data wunits and nmulticast =
WW@VEP slots, brings an additional conpouffd/&8y257>3
Managenent System Cost 359. 10 Next, other fixed costs

 Thigchanggeqbls eagt ¢wnpamentazybegaririmbd regspimgbef of hetikg tieisions

J i nk- | ich i.s aff by h
st eSO oot b oS Moo it s i ocnpior some
amowvigrof sdriiee eInELddl, Sidhia®8emd hubkbek @V@insnﬁt@edcdaﬁaaﬁdiﬂ@%ﬂzﬁhé}lg of

header conpression Gain/Cost 351, how expensive t
chargradiecatt commpanents re igiven in Clargaablsfcostivempenayit rdomiztian 390 tand

: P i o L2TR, | PSE IPin IP,
R PG VPR e Ructrtpohly Y sediBing iy, o shcciara
witbriehyesybirioRast pddke®XbeNSibORibBERARESorkdSdriodD? titdathr ROt of
renabl e the service data units are froma security
m”g‘%%gé@iuﬁg&&mﬂyéﬁc t{njeast Ghargeplla Gopid_empanenis¥iagtegates the costs

. | . d it
A R L AR GRS S cos
Compordnes g aygrdguted ehoadats X6 atoy with tid deBverylof 31a81iNERELunits and

c,?,ul be an attack on the system The réception of such
spegf %‘gkdqeﬁ ngidgeiyde enatsiastosiagedrivith fosyanding visl the besess gk d 40 or the

' t aresult o . .
reYal NECTREEL YL BN B R P 5B B Yl gposiet it
corpmod eBHas betwbasendideDotsth ban@oRasiniGEBROMEAR tisat 86& not employ

. .ex | es of any paraneter that a service provider
Sldﬁi@%w@ﬁww ‘%/qeééwlqdﬁ cpyt agsqciptep Brthdaevarding oisttheintasessgode 110
: ol ] h r Vi vi d
(418, A0 NG SR AR UG BT BFRPERYL S o

convacit Giraggregdtésahs cdts dssottatedNaitietha tramsniikaén shiplisk sdrRs Bata units
ts have been described as fixed, they can equally be '

WhiG{ R R HEEET BRIt o BOATRARA 6 YAmacs. & ARSL) bicbvhave a very
I,SLi ' c nication

ot AL PSS Tl S SR SELLER i e

the sgrpiee sfprimesidyicivegedam thobdsisrd piimarihf dowesiak heast delivery

(

fol | owi 3 dyling. decision will result in the
serith s Rl rpee ok 105% By Bugtisdrpbhenpom i e
) P et b s abeoniatad i th.
ot APl L BB o daa

unitrednssifipie? 19f Y08 Gbargeabls Qist Edmantbhn394t dgpeeghiel the(cost@ssocRted with
in lim¢t value) function

the §$§tgw'eoq§?or¢,§?1§ ;ﬁcﬁg@yﬁ&ﬂge’@f}ﬁgﬁ%%slwnaewﬁ%@ﬁ@ig packets and

{

inclugiSg U 68, dkvnliak %ﬁ’i@%s@%ﬁcgmﬁfti@%? é@s@éanﬁg@g@@r Vgé(xﬁf‘%&ieslgetwork

vari abl es associated wth the commu i on
(VP24 Chaygegis CostE32mponan/ 30620564203 Siksdsts Ehiosiacddanigembkensmission of

S. nent nmay.be .maintai ned .over a nunber of )
el AR M BE PRI it e Sy Grefabacb ot aneen ssress lnk.
and hence produce a chargeabl e cost conponent for sone
a nt of service delivered, such as sone nunber of
t Fgrﬁg Ridrgealilereseomponent apgk thapsseeiatefl amount of service delivered, such as

the number of transmitted service data units, can then be sent to the accounting server 120 so

i.€., O

that the accounting and/or billing server 130 can next determine either a chargeable cost
dependent subscriber bill, or provide adjustment to its charges per data unit to reflect the
communicated ongoing, and historically stored, chargeable costs. The service charge is a
function 6f the chargeable cost component and the associated charge factor, such that the
amount of resource employed is included in the chargeable cost component, and for example

could be;
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char geabl e cost conponents are given in Chargeabl e cost
conponent information 390 and 5 includes a Milticast
char geabl e cost conponent 391 aggregati ng each of the
ociated with delivery of multicast C
@gf‘z%%/ﬂgﬁagScrl ber over some period of tinme or ‘g%'h\]ﬁzo%if‘n"m
mul ticast data units, Simlarly, Unicast Chargeable
Cost Conponent 392 aggregates the costs associ ated
with the delive of Uni cast data units for a
Chaé%eosel?zfr%eegcmé?‘ﬁé%}g?ﬂb e(ﬂ?é‘r@@ﬁ’@l‘@tCost Conponent 393
aggregates the costs associated with the delivery of
sidelink data units and 10 specifically does not
in oﬁhl(tmmtb/ebft the abmgedbit cexﬂt suiniponém cyeld Bt ag awrageld ROstdeE &85 unit
de ,11Q or the back link. Intra-cell chargeable

trangpiied o bVﬁ&%&néélsncs %ﬁlé’flé% e MBI AL PAIENigRIEH to the
accGRHY [ S on the sane
commﬁ?rggtllzggvz | n(ﬁ'facﬁ%}ﬁgt@qg@gggnot enpl oy sidelink

sl ots and hence does i nclude cost assom ated with
., a downlink

forwardi ng via thel access node 110 i.e
Chw%m’a}% ‘fu%FtPﬁRf Pera H’d’@ét %BXPOP%P‘LH‘Hed%‘ERﬁauI costs.
Upl i nk Char geabl e Cost 15 conponent 397 aggregates the
costs associated wth the transm ssion of uplink
serAihied edaxhplemduldsbe wme thecchnrgbala:crdst ¢comgdonéminracky eWaBigsble costs
and ot her broa sterrs . ADSL) which have a
bel g bR RGP el Cachiapl Eaiaie oy X AT RS
per formance) uplink conpared to the downli nk and when
the service is primarily charged on the basis of
Chapge retrar geyfactonmho.rif dpackat x diet claegapbleicod.conponemser ver s
at the end node 101, 102). A generic Service Chargeabl e
Cost Conponent 395 20 aggregates the costs associ at ed
Wi t I .
Seryy il HEC Rl B o o e AR g B chree
fact@@fm 0é data 88its tay Greepatge sletrbmecastinasmecisahe changdable dobtaleviates
? of V‘I1‘_J§ca|s i ncl ud nnggqr ex‘%n'ple sessi on
away; fé’ﬁfh #gg%ﬁas dRAtnEL M08 EENERRGCXATRLS, Hifi gt eg pepgngrncy on the
devid QAW 4K |
R e R R g S
funcligy oé hachargedvls esstanmestckatiah f\mm thet thrget chargeabls sbstcomponent,
fore‘%fa 2@5? packets in a VPN tunnel, potentially including
ACP ption, over a backhaul and an access link. The
chargeabl e cost conponent and the associ ated anmount of
service delivered, such as the nunber of transmtted
Chaggsy=sheegedagter 2umd. 0§ data anits hEwmchen(skegeable chbtezormpooent} i ng
server 120 so that the accounting and/or billing
server 130 can next determ ne either a chargeabl e cost
30 Edenplesienihafeaag ch&gs faiokd are Howl iR WIGHR A LS é@ﬂtchﬁ%e factor

its charges per data unit to reflect the To ni cat
infoRRYION 342 Whith fhtt&qremqlwc&rs Syrvioe spesific diargingea porghmgsfosmatione326

Vi SEIORER DR 32 LATEDL Bl e LB 0 i s
on tltdrmmbmmidﬂta ufitstesanitee oLrpitye ek 4 thargcledeadon Hllphth Ehen these are
stowéléng%?rg%l@gl}c%osgpg? gpé%} %g%jf}(yggg}glfg%gggétaeml& thg grlé allocated 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
23




10

15

25

30

Charge = charge factor x chargeabl e cost conponent.
Alternatively, the chargeabl e cost conponent coul d be
an averaged cost per data unit 5 transmtted or
& d_and hence a function of the nunber of data
Rl

ttuni cated to the accounting server W%US%*(O@Wﬁ
for exanpl e coul d be; Charge = charge factor x

| Con@ﬂ'ﬁ)ﬂérﬁaﬁm VolP@akree S1PBRendratéd from ai ddast theVoEP. chiafgeAacton 323 and the

b
o a0 o ST TG
the $ gt gﬁlhxtjgg Sa% ?bg If&ﬁltld fifBed t%*ﬁ%ﬁ[gﬁ I®m Q”h%f g enerél Rerg&

aunits x ( ar geabl e
Chaggamie Teet QordonSttcd9s | drdftomh erighied conbinatior of otbet (éi‘raegdah]e cost

t t ts th th h h
conpaneier s RoUPBTK GeiveF i o8 POIHE L LB o AR o
I f
Conie i E e YR ARSI s R BT ST cxam e, L he

charge dependency on the deviation away fromthe
tarﬁget char geabl e cost conponent can

be tuned usin
di f @}r@ﬁﬁhqup@efg;e@hack PYSEER f05 Adigstingrixed Rt Q%IQB?T};HE@(@E hence both
dyn agggﬁ{: Qa%)zlaoc%% O oﬁ&ﬂ% Hﬁgﬁ%&%@f gfé;'vfh%glrg gg%nggt‘égétcgmponem

value® andJéltHéataageu ﬂyﬁa&u@(chU cmhpmﬁtodm aa”rgaabdlrgeabdrsctost@mmmemtv)alues
Exanpl es of charnge and char e factors are.s

Submﬂ’p@f Seryice Repfigrel renagpm b(bm desdargetaiaiity oéls%{qedpfg)g&@on 411 for
the \Sl\ldf'i)s&jl")e[ UL L& 1o 0 k(H/gd:eﬁ Spggf Vﬁﬁnﬁrﬂfﬁﬁbﬁé EnlCT¥Y. §h&Yubscriber Dynamic

mlnfor fines the algorithns
Quaalrﬂ}doﬂ Swpuitsnfenadons2iimbmageghn gnaltty nfsecticr dpiveretfto theesubscriber
algorithmrelies, on thg

f . d it. . .
ovet thg semupisatiens link aad %1 ic nbelglﬂgsr%@?@Zﬁeﬁlﬁ%ﬁqwmmatwn
422t ggﬁ V&c@?%%agén‘?ent §Z§G)1rn‘3ﬂ é’(ﬂﬂlﬁ Bro‘éék‘é 38.8h aBhkE gty Ff méet the

assocl at e re-all ocated or
oft@bclammm@ Qualiay bﬁﬁmmedtargmfur meltlpha‘ subseaibens soRDF] t03B3.
Mul t t Ch 1
corm s 1 53 TSR PO BSE5N  18 Resoue

asm%érgcg)?@g& 43a%b o %ﬁﬂﬁl@tcaﬁ)’ Q%Rcrfdﬂl%@ 89dr te@ndBudddtions link 150 to

from at I cast Charge Factor 321
mf(ﬁﬁhda dohenusdatiast devicad 0h,cld|teat @dws b@oreapsigredta spedfic timeslot for

comgn A AR ToRANGE OIS EUE AR PRENG AL i Gl

ass1%9 OEBhs aH@ ltHe'}gsuﬁ@ Bf @6 rdSck §ons€iﬁ1@ﬁb@€&¥éctcd in
rom at east the Uplink Charge factor 325 and the

Resopict Gonumzptige Riodoess@3$t SEBifinal pageiosioe®ation associated with
PCT/ US2005/ 02575 e

397. h
e TR I BT U8 EUEEE A0
to StuB?cnbyloééD v1€995ﬁ3?1m Gsdz2 350 FPHERAREMn BdurcAud@pebad 454 and Data

Service Charge 317 is generated fromat |east the
UmSéIlswgeeléZCTtmagmumamt@ andoapacityt OfdmﬂS@tSfS@thulﬂd Yydhe scheduler is sent to

%tﬁﬁgc 8? @ﬁﬁje' t Q%‘@) pig zg%on,? é\r%ld sou éjg%ﬁ%ﬂ&?ﬁ%zt 5o that

res&ﬁ&@rassgﬁﬂgﬁﬂbit&r @66donsumed or consumed 1nefflc1ent1y, can be tlacked.
Information in Subscriber Service Data Unit Usage 450 on the resources provided and the data
units transmitted is sent to Subscriber Dynamic Quality of Service information 420 which is
processed and stored in Dynamic Quality of Service tracking information 422. The scheduling
process 432 has two main inputs into its scheduling decisions. The first is Quality of service
tracking information 422 which is based on some measure of the difference between the target
quality of service information 411 and the delivered quality of service for each subscriber, which

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

Mul ti cast Chargeabl e Cost conponent 391. Figure 4 shows
a feedback system for adjusting fixed cost conponents
AP EREE ot h dynani ¢ and chargeabl e cost cBHIBHINYYSTS3
as a function of previous dynam c cost conponent 10

nexy imgelst. The saiohdh erairt 1aplge$ a d;b@@riheﬁ spR0ic seQem g@aﬂinc(gbst component
scri ber

t char geabl e co onent val ues.
whigr gt 0TS BRI 2 Ty b e Re bR Sﬁbw&fé@we@rtg@ﬁxecﬂ@ldudyyannc
sPI:o n¥h r
e ‘ﬁ%’ e Bl BPEE B O ttivhonoop| RMPOHRR Bl AT 442 s
cor@nlmé@:m tb@dyrfa;maﬁDU Cl@ugelable YCosf D&ertnihation 1446 o miatsrubnnléalocw
mana A of service delivered to.th
Colf R A s dled bl stsbisii Ess i ot he ieaded When consuming a

t1m§sﬂ@c01[lf1é &}Eﬂa{n‘x’c SDUI Giﬁ?%a@e‘ Sobt Vet@imimfio} 446 it gﬁ?%‘;ly%gg weighted or

i nf or mat’l on esour ce managenment
threskeld dricting Obﬁmﬁe@é dg@anit loadt campmeptssmpsume e@ ortehﬁ' m(ﬁé bEﬂhose
[ targets for

oG By etz o ol & T
dynih& SHRABRYBESIFDNMAGERE (R EMit psréf?%fz%%f t ?xﬁéurﬁba‘?ﬁﬁs ik such as

t he Resource assignnent proces i gnal’i
the (pbymd@braper dnoirnemdensytbe nmhbercnﬁ suhs o et ¢cxmﬁuﬂ1¢amlon J;lEQcésﬂ:ompetmg

for teg%ﬁgeénsaglfiéwn%\@f‘ @gé‘i %S%:tfglg}cégc}qs @tn{]tallltosel ctlev?caes Example
chafREBIE Bt %mﬁé&ntsﬁj@shbwm?ﬁlﬁﬂed'vﬁth&h@rﬁ: 2SS %g‘éoﬁ%nent information

comuni cati ons associated wth SI gne

390 pehnanmpdticagiebargeableestonanpionenti3@$ul t s of the resource
consunption collected in Resource Consunption Process
436. Specifically any cost information associated with

COITH gl d @RcriticdGydsthNe b@h’ehtﬁl@ﬂ%tﬂ@ ufdertaRSOH:EH efif analysis across
enpl oyed and dat a units carried) is transferre

the g{p@@*dqemj@ Adesgify/the @ptmtua stymonb&nsage sohbQuledndxe (rmdw roemhflt At least
esou a 454 and Dat.a 25 Uni

cos B4 R B B B o CroRh e b sl dp o geheduled

subdchiBers RhedudedriniothSeHatgebBle cS BSRPARR! usﬁg)s\éhfé%ﬁﬁbﬁaéﬁﬁgﬁon

450 and al so stored in Resource Usage/ Costs
fungtieg dartieels theshpigadis casueves scnm@sxermtt meonsueatlintarval o foweeet, the

schedl I ich Bl or 8 B RS Bynarnl BBk Sericdh tecsgsigeet 1 for

a subsrcﬁbelde dta@ﬁb@itfﬁrh@ spsbaifid Clﬁf@eﬁ&e Eés@fh‘%ﬁ’@t%f‘%@m‘e%uﬁl%&t ot{é%ta units or
Subscrlber Dynam c %:1 ity of Service information 4
somgReed pidimeg nﬁ? i5éleasn ermalstannmhﬁ slysBym ewst of dg]mbmmg/dm units that

t 4 e sch
mat e SR kB BCRLAR i L mers 7B ot over
somel @smbéerari slata Taés bi sroﬁteljcﬁo@dﬁdméy of service tracking
i nformati on 422 which is based on sone nmeasure of the

di fference between the target quality of service

i Nk I YEr f..se
: OE &e g%ﬁbgﬁ%\éﬂéargégﬁhé %‘?erﬂﬁ% ‘é‘ S n9 rtﬁl{glc{ %LFlgld%S ar%%gpﬁtéer/ Service
Class SDELFiged Cogrialjistmem Ha6 wfehttuehdb emafdeg a Bfxell B@Dgi@ﬁme Cost
0325 PCT/ US2005/ 025753

4 WD, 2006/
ConpBR sy %qg‘m'ﬂesﬂ?lﬁﬁ)%@&}Wﬁégﬁaﬂ%ma%S%mffe s Vi Cost Targets
464.5meGixkd enbAagiR @éﬂéﬂﬂl}ﬁ)ﬂ@&§ 444 QPBYHYH the resulting chargeable SDU cost

component 447 associated with each scheduling decision, for a specific subscriber or service

class, is passed from Subscriber Cost Components 440 to Subscriber/Service Class SDU Fixed
Cost adjustment 460. The incurred cost/costs is then compared to the Cost targets in Dynamic
SDU Chargeable Cost Determination 464 and used to adjust the Fixed & dynamic cost

component weights and thresholds 462 which are then passed back to Fixed and Dynamic Cost
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whi ch ranks the system cost of each subscriber being
schedul ed given the fixed and dynam ¢ cost conponents
444 and the fixed and dynam c cost conponent weights

hol ds 442 that contribute to the dy I ?l?tzl <
g{bd%‘)g@@%@ 8 Cost Deternmination 446 in the Subsgﬁnkgzlﬂ SOISTS3
Cost 5 Conponents 440, associated with system resources

Companenisolleightse tluresm&b %mmmmng Camponergs #40. Fodheaubscriber or
erm nation 446

| :
sl YRR Ras By SacBies SapBltiorger Sheem ot dpe s o
red@ikhél ¥fb@%lﬁty‘3&%tsu8§%ﬁ99ﬁ:§ Rér$ich thss cﬁ@du‘l’é@ieoﬁrﬁpﬁﬂﬁrﬁst&fally

those included in systemrel ated st conpone
raiing e fired &rdydsMjc castsweinporests 444 aordtibwionad the@hhrgwﬂé cbst

bl 368 9 that t k th
o R o B A Bl  Beprmptope

theREBERIR AN ifsAb FRAMITRAYRA ThisthRed em)f%rthaf h1§1%?§85ﬁ\*%% %ther
conmmuni cati on devi ces conpetlng for resources and

subs¢rihersdfar the aame physiral gystermuvindisivinsoms! hencekthé sldlnmbw/sawce class is less

i 3Rt T et GRBRG. B G50 SN RORERT i Bina eahPienting

cha%g&? IsSeEEd fos flEfoetdoﬁﬁl)%ﬁsdﬁb B E?&p&@yﬁzﬁﬁﬂc @@f@&ﬁﬁ&ﬂenﬁ@’& shts /
15 [n such a describ d system thé schedul er. woul

Thigshddstdermanationd 62 @mea fagiosystbypsths selrseas woukikthen need tobeina

scribers to identif nmu ubscyj ber .to be
beroE R B S Tap petmop chee Rg oy WO REL e Ve ag perage
all XS ATy sRIDAR HEREY is séHRBu1EOSTa 196EEFyBRemalobtQRar Werég@ So reducing
schedul er, for each schedul ed subsc¢riber, is included

its |ong Eprmivesteh a¢rg@ab'tﬁ<énmly06 Arpdhsener gsmgcssdﬁ@ Ifap beanafperating at

k.th h
R B B TRy gt
to iB&ibRfUnvelage PRipokidR 30 bde@ilediiréiedts aetinUsteh M b1B® average radio

Dynami cm%}a ity of Service targets 422, 411 for a
envsn@b@émtu( henge ébca/y ayfragH systamepEl by temporail yyeedhiting Boehargeable cost

o B RGcRL 3h pBOEB igRle cox

corffoneigth inefred\@d T at@compariag tHeat to anmigetthargs #8€ tdst GorffdnéhiCaB4 for a
cl ass, across a nultitude of subscribers, within sone

subgesiber eraeryite dserthe Suerband liypanic pst gampongnistdd4sen be pdiusted (via
wefBfits A th?ésh&td 1ue§§4igrlo ?rg ¢ ﬁ‘bha%éd ﬁ%ﬁam@%&% gxfng *%Et 448 for the

rnven €es a

sch&diats Cat/b&desis Sna‘lij@l;é ol thed sEastibAdanibé Madd méflorWess Q‘—ﬂ&ely to be
further includes a Fixed & Dynam c Cost Conponent

schyglgghrompareddp diecreit ehepaeale Posh coraponsaii4haid mase setralichargeable
cospﬂ)t#gvoygﬂt% oﬁﬁﬁéﬁ S-E%cgl%&%/s?r%ﬁ? ﬁla;@g?ccg Q%‘?Hé ?&dthéjx&ggﬁ?n%s@%@%e actual

onen or si res I'ng char
chacgeslle 865t compareand4 Zid ‘z’heasmolcadamte dhenictbuntiag bymﬂ @ouiba thgt true
deci si for a specific subscriber or service class,

revgnue Eﬁi{gﬁséae PABtATRgSHaoReh e Pryiauslysletssifed east depsngent accounting
sysieppscri ber/ Service Cass SDU Fixed Cost adj ustnment
460. The incurred cost/costs is then conpared to the
Cost targets in Dynamic SDU Chargeabl e Cost
e FIx

e O A B BT i GBSt o
serdibd ilits &6 Gie bb&IUNRAS S2ekrRBE ttdreal bbowRen AdtdudipaBh&1sCaRthe contents
of those reports in terms of the amount of service delivered, can use alternative information. The
period between accounting reports could be based on a fixed time period, a fixed amount of
incurred cost or be triggered by a system event such as the communications device 101, 102

leaving the communications link 150. The amount of service reported could be the time period

for which a communications device 101, 102 has been coupled to the access node 110, it could
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25 WD 2006/ 020325 PCT/ US2005/ 025753 Conponents Wi ghts
/ thresholds 442 in Subscriber Cost Conponents 440. For
a subscriber or service class that has been recently
?@ﬂﬁgylﬁd'at above average system cost, the oqggctive )
020%Yuce the probability of a subscri berP(dyUS2005/025753
servi ce class being schedul ed by opportunistically
be a2 aursbargf appdicétiondeved udiyswuoh as o atmbaofiYolieedlB of ddmber of electronic
contribuHi t&@%&ﬁ cqar abl e cost 5 component 446, so
R e PG o e SR e Gy @ copsrnicap R Jde Mgkl service
coul SfiAd] iski & inhfat i
B L elpis S OF oS S in Rt B of some form of
prerpeldanricyedittlinibstred in thelasaess tnele Sorf the assbratshomnipyisitak device.
system condi ti ons and hence the subscriber/service
class is less likely to be schedul ed, and when
schg \ ' o .
el R e s AR Y ST R ok T R il Suncrion
wherplxeitm&lats; nemvice d@msinitCongpareariter YWsbght sonsurhthgTheteis iodudlgivided
Det er m nat.i on462, For ra%io,systen1 t he subscri ber
OIS AMPHH SHkd s anr oSOV hibh st Bsvarcals ideaiies as
res@R hAAPERMnt €M tin hgﬁjé 5 th e s'fkfr?c[ fnerﬁé?g&rﬁ)SOﬁ EdH e Cin the
an average allocation of tineslots and hence is
speeitih eeba loé timaslotares aonves, 1wy a tpermalboationtdi amumbver @grometion of slots out of

e 4 e OB SRR SRR B oA e prn
enti'ty‘)\&iﬁﬁ%ﬁagk@ RoRY 86 REEpnas: ﬁ&@hﬂ&)%;ﬁgtyﬂﬁ Elt?fégtif;{}ﬁgxg@hg%%kmple,

a k f cost credit that would’ena
entityad 13 @ has cepre-allevatige Phr5dp ehtdhonsubfli videt edlertizgl Bt §205(siaatdw 540) and

ev en in ow, aver age radi nvi r.o nt, (a _
ent el WD o D ey b e R € B ons R S respectvey.
Each @Ait9I(AG 10,15 5201 95956 ikcRles pre ANBOIASH infbfndtfd®/functions (518, 528,
schedul ers cost/benefit analysis. In summary, by

538) pge k9 eljain ipec-eliesagenstiPe Sth $L 522, APBBR Ensity AGUP cedd 4ebresent a
d aring themtq a et..char geabl e cost .

pre A ARTRE S G a AL O BERDrT e Rt clomutier sty

withl Exeids 8neld @/ﬂa?féis&m%g %Hoéﬁﬁ%%%ﬁn?mﬁﬂé‘a&i%%‘d%e@% H?@Q gn the

(via 20 weights and threshol d val ues to crea
comgpuaécationsiimkdéableflisdst ensityB 528 atd entidy €SB0 iswecognized by its entity

s SERPH! SRS B AR e B 0ubE oA EES S hoporins

of sloarpatheid ot HITEP @ativalow B@trcﬂﬂﬂ:tﬂr&aﬂ&%ﬁor%qm)ﬂ@??ﬁ 53453 532 10
and those actual chargeable cost conponent’s of ot her

eachsGii&: BPIBR RUNLGE OF PEpOricaHS sletsarighidei Ungsédopver bemeandrval due to

b | | t.. t, 447 i
o TR K8 o LSRR B0 B TBO0ER Tl b
unugedbg aBpertizy,eind @adheaneitsthafeforéreionts ah MRdsdd Uk atibe U1 517, U2 527

&%evi ousl,%0 descri bed cost dependent accounting system
and \{j Pt AddieonaHy ent ofdhe praglipessiansdisTh2, B 422, ®3t B2nsontst sloth ere spare

| for thé BRSNS LR bR (W POREd B anGEELLES BiBLESa LR BAE, ing process.
t he BRHHELRUT 2 ahbotrRyY

accounti ng server, I nterva
Theespae tsbts anthetdiere condtentoshe Bldravfing dmisgertRied,Wiseni thosk @htifes have
nt of servjice delivered, can use alternative

sl SIS T SRTION B BRSNSt § contolled by
bOng\?Mlg duibesRasied san, As34 % %@4.@%%098%2%1&(5“ 1i4,X§.91, 384t example
assign a borrowing priority to each entity such as reallocation priority (572, 572!, 572"y 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 hi gher
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incurred cost or be triggered by a system event such as

t he communi cati ons device 101, 102 |eaving the

comuni cations |ink 150. The anmount of service reported
the time period for which a conmunications _

g@t#@%ﬁﬁﬁi, 102 has been coupled to the acceé@gmwﬁgbmmﬂiz

110, it could 26 WO 2006/ 020325 PCT/ US2005/ 025753 be a

prerRupRSON POOTitykt andityl torbofrewetbsourtiet Romudbwaspré-Baptiompeeri9kecond
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5 DR B b B e R B e B AL OF gt 18, 328, 539

inclu@ERUHE-al1SPANBIRNEBINS 6], YL 560 wihGItaiNer B{éﬂ?@raﬁk Rcudes a function for
service data units or some other resource cohsum ng

derfving gaid pre-alodstion fromdhe total @gslablenesvores fofr psealitcation 502. The pre-
classes and/ or subsgcri bers, ich are generically _

AT ARy Bt PRUS o atnel reRmian ey B et 1 Rerelostion

mitifa 18¥ee (%195@1d,f516m'j)!1w@f the R resBakhs € ﬁtggtvga speBfib@fvd0

specific case of tinmeslot resources,
Altgrnatively, ot additgmally, the prarablecation leyeb{60,t560'n56F") slapbs liotited to some
f the total avail abl e.resources for -al Logatjon ,
eyt U e ARl AR B SR A7 2 Brrowin
andedtipideyiptioh pHeR@dsEsr AWMLY Ba Py Ae REANIRbtal AFailahik rburces, as
o entity in the entity hierarchy. For exanple, entity /§
indatgd ki Ereaalfnicatical depersienton-aRocaiv puibiiity furicsios (Hd; 5633t )and pre-

e T S T A T RS
adjiB%dSB@n RS REGINt ¥leYourdes prASIbe@B td ah dnfityrhfes bovEQr falts below pre-

530) also includes pre-allocation information/functions
detgrmyipd thypshold v apidivated hyrerilocprien lavel d Eutctiom §560P360', 560"). The

: 32). Enti A 510 coul d represent
borithne (s 25t S ongoe b EPa@ R fRest !t Pt to e bormower
andtarcaddit 10 thet dvRbitoRRi£ ResptioRs Efékice finctbResist 5By, F5h, wikt h

Entities B and C representing allocations for
establithen At ferens Setieen sridbarower eargoindisaid dopatoneaili awhenasaid
' . fic.for, entity B 520 and, entity C 530 is
bonlro('\g)gg % 1a geé 83—1{)a351ictre§hteo% ttklletc[;}fferﬁ%ce Crp%}ls%)luppaglry r%%yll,)ty depenc?ent on the

prichiBillefltat thigh aBldd 2oandd BoprdWes @W&%&@mﬁ@:ﬂ,Stlﬂg?yﬁgvn&i%?direction of
nd P3 ?32 proportions of slots for their own "HTTP
the porggvqdsslot g pdisated by Slatdynsiraodsl divsetion iehtsdpior®wing @ats§IPY, 574!,

57483aB% thPtot : g n . or~sproportion of

et thOuoraP BB ey TR oS0l G001
insufficient HTTP traffic for each entity that matches
th entities classifier. These slots are unused b

y
any <8t $ach Enlyd Bkpi ¢ y3Qrhes aPepaied plinsgtiemofigis 8l 515, D2
| i . : 7
S T o i Pl dblenefet 3 A0S i sepyratepshgys ne
alloggioB 8gnatermns bomsrearf ¢hesqrherentifier FérvramplevattboDages] separately

o B B 8 S DR G Bl L o o
Dl(gﬁi??tieg gy ﬁgtf/tzex by o @i Ry SIY. 1 Sidhil &Y, khdnShtityDES1J, BOSB, C530) has
a Borrowed allocation of slots (B1 516, B2 526, B3 536), respectively, which once again can be
optionally implemented as a vector which separately shows the allocation borrowed from one or
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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traffic to service that is greater than their
pre-all ocation. The borrowing of slots is controlled by
borrovvi ng rules & costs 1 514, 2 524, 3 534. The
rules (514, 524, 534) for exanple 3
bor Ogé%zﬁﬁiprl ority to each entity such as rea ?ﬁ?‘gﬁiﬁ"?‘g‘}%‘%”
priority (572, 572', 572") and/or a maxinmmrate of
Bomewehilpth greates 8 amhecpligedsdots Gainrthe pratadlocasionsoth 453784 Allocation
rralimt fromwhich entities slots
A1§%91%9§%pm%%§gg§gr to whom sl ots may be donated such as
permtted borrowers (570, 570', 570") and permtted
donators (571, 571', 571 "). The bor r ow ng rules (514,
Forgheythreszaityceyatem ofifigare .ncl ude a pre-enption priority
(573, 573", 573") which enables a higher 27 WO
2006/ 020325 PCT/ US2005/ 025753 pre-enption priority
ATEPT-B1-IBIHB I, WoER2 h DOVBZ @R@n agsDhiRm a | over
pre- enptlon priority second entity even when that
Alzptoh¥l entity is able to utilize its pre-allocation

. ) j,on is not spare). The total
SUé{Ual fl%%f)g?_rmiﬁi%gzﬁ%r pre-all ocation 502 can vary as
a function of the physical conditions on the link. The

PEre al l ocations for specific entities (P1 512, P2 522,
If Fp3PBrE33Ben the Engibst A a0 prerabiesation of Haneslots isfully @ee-alfocated to Entity B

saf R HReah IRl BAQL BRI U0%h) 8%k AR R A SR |

further optlonally i ncludes a function for deriving
re-allocation fromthe total avail abl e resources

It Pfslgi-’gﬂ%éh%n theraemais sgEntityrhe 1B eere-allacaken paHomaltipeslate (BL+D1)
tha3h e}) Bﬁ%@@&ﬁ@ﬁ?ﬂ&ﬁ%ﬁ@m Pg}aﬁ gﬂé?n%’@géi?z@%ﬁé ?5&%%@}1&32[11

may bendroiead andEBBUT aas be ﬁorb@ér@Wvl&réD@&i B2etkB3¢vel . 10

Alternatively, or additionally, the pre-allocation
| evel (560, 560", 560") may be limted to sonme maxi mum

If Pg ﬂ?‘ﬁ%‘;}@eﬂﬁ@ EI SIOE%IBP&TI% th%ﬁltt R'Blﬂ%&J&BHo)éQA f i RG% possible for

/or preenp

botlpEntity B $28sankid® 520ntoeboth ctoylcmﬁyltly ampldwthehr Iulﬂfpré @Il@datlon of timeslots.
@ vai | abl e resources, i ndi cated by Pre-allocation
Int éﬁ@ﬁd ﬁfebP\étcsma%?ﬁmeawrs?qsw.rﬁlymg@ﬁcﬁor sraEeshe ggtics of HITP

trafR %Tﬂ/ala:ﬂg? s at tr}tfg%h?gg%h@g 6536 Qfd&gﬁﬁtong Sl dﬁ GB{ Le2th its theoretical

priority
maxipeni fre-albdayioh e/hilst thﬁjq)th&tdads mhennduhemaﬁmﬂhts@ﬁll pre- a]locatlon In

reso rce ] | an entity rai ses_above
thisteie Lo GRATBE ety b etk MSineatIRet-lPab uRID, Wit Entity C
530 \ml'l&ﬁév%q wdha%d%ue%elu‘aﬁ @3‘[%% la?c}ff A éloszBF{h'aPﬂgéﬁﬁBB[u. For

orrowing costs assign co
Al%‘b%ﬁ?cﬁwém sletds A]h@ﬂaB?r-DéW]ngPper&]sﬁ?zq-PBe a charge to
the borrower and a credit to the donator) via an
optional difference function (575, 575", 575") which

est@blriys s iferélsinfo@aiBER ob flYRENmaRd C?m*éﬁ’tr VBT (sGRRE Bisses and

and sai d donator credit , where sai bor r ower
subseHARIgRN e HBle d¢velsrad dierarglty, thesimple fegxa@nnseabmy bmnimemmaiplllyated but

the ﬁ%’c O(gﬁsartggrg%qﬂg Q& 0%85 gﬁ%ﬁ‘@ rn %&ngﬁlé goa/ed s}c' 8ach palen?entlty in the
hlermypﬁwwetgfadtheeamlamemmocetulaﬁs RRUAI9WEHH by A5 dir&ﬁly%bﬁl@!d

| ot tnye/ node/ direction rel ated borrow ng costs
Chﬂ%‘fs*MThe@?@rﬁ locatjo atythe pafefrt sptitylsan boeqal. graater disner less than the pre-

allobRDRVAGES pdrOiits BERA @k ORI ViR Y% 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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25 Hence each Entity (A 510, B 520, C 530) has a
Donated al l ocation of slots (D 515, D2 525, D3 535),
respectively, optionally inplenmented as a vector which

shows the allocation donated to o
W@E‘Z‘bﬁ ﬁer entities. For exanple vector D TCET/%NWOZWﬁ
.Separately shows the allocation slots D1[2] donated by

pre-@ﬂ(bdahyn AhBd Bthecenéititd, bychBs E2Qtydh 52(1 heve&ﬂplawcsmw d¥otgthat the donation
D1[ 3] donated by entity A 510 to

/ bogpmncamtghamé@ccﬁn iyl edrromsds O)c/fé’@%?f%ﬁs’%”%e yia arrow
55 35%& 5 @l dige g\%ﬁ&ﬂ %ﬁlés' 1§n411%/?111é11&d iBBoRdRing %ﬁe@&@osts 534

esp PUel Y, nce gal n“can be optionall
that byphs iRt ebwasg mlesdalsmin S3H) e;tphselgasmmteyl vslﬁbths entif@ hierarchy. This
al I .ocation borrowed %Ct one or of

altegiafiye meghanisgy dosx BRRFTEC YBEQGH bm“iméfesg‘éfﬁ%m ol Fligggspects of
theirﬂ/@nt’%n Bgt%l I%Qﬁgqgﬁ%erﬁgicﬁbﬁ?o”omd by entity B 520

romen the allocation slots B2[ 3]
bor r owed by entity B 520 fromentity C 530. The

conbi nati on of the [ ] t U d, , Do t
e L
1escﬁﬂ&§§§§e1%snﬂg@% cc@fiarkts ‘%&H{thSJaﬁBt% diyAhéiRs X tRe ﬂllvbﬂi‘cﬁht | AQBociating a

ocatl on 513, A2 523 and A3 533. For

cost teenponesevienitiléayt Gyt drmb@fromrgun@:hmlsms thy Eserl, Unugod JRgnated and
A2=P2- U2- D2+B2, A2=
Bowqusqggcem;% gegigmx i%lggg%%zntg %@thﬁ%ﬁg{ﬁjﬁ%pﬁgﬂ;}% %f t{mhmventlon In

addll?tmn' %(cikﬁlﬁal& gp12kb@eahbenlhatit BBSHcAbS of & 1da8 dué of those cost
oCat e o Entity 520 and C 530, and neither

conﬁmnelﬁty 1s&>e%ﬁnmm@c<53dhncaw1tb orr@w eftbodingatsi af yhoingarsion, The cost
Pl >P2+P3 t hen E here renmi nf, at Entit
[

COTRRABER(S PRA-CHAr25R 8?% compagents; fARbe 6e(sgur¥iﬂl*q%g)%m%{%fu{lcuon e.g., the

deParkfuddd becaust GheSrtiavé yccBu
Sloggﬁ)qn%méﬁ %gdo%r?yéﬁgta%%g Olfé [Oi‘]lﬂ S15 r?ay beaurfon e?erg gcrfd ning

andB3[lihp implydaeonwoas-wib mow betiesazibpil m:dem{ A prgg{quatloql pf resource can

+P3 then th t 0
erpiaie R RO BRLgIcH o Ehe Rt CHEAG s B efbedfhid E¥1E’L\FB€S dyg tothe
beté? guﬁé}geecbf%%&sg ® R&fuices aRGHEJ RN UbYcrRPhsubsieiber sfetl\hbe classes

[ocation of tineslots. In this case, the

(e.g. ﬁ@uuca) ¢hatrbmegeoe gltverppmcfélggatiogs ABal]/ihe geseRCE 11o? SYSIEAHISIPEE-
e . statl sti

e LR T B s e

the aﬁﬁmﬁhﬁf@@ﬁ&rhi‘é@ﬂly allRHbAU I8, %Eﬁeﬁbhpﬂéﬁs hmw\ﬁahﬂ e shb@nbers never
her doés not concurrently need its full

exmnencalal sifvatiangn whiah theinprs-adlgession ispot ayailapledhat Eﬁg]pttc&;hegwwe trigger a

reb%qﬁ{i)\syev 9 1g %ﬁ%ﬂ? b it §E Fac%g ?got oﬂrgﬁng @é@?e%nrg’\%@[ ?%d.tF(i)rstly, the
ful Bt Jall¥cafioP $A11 Bt enrim BP3vddBklilscrited and KehedABpadBslotshwill still be
dyr?jr}nelca?lsy aeg-llailze-l- ggco%{y, lvh);gfthe ]é:c%g-s[ 11311k sﬁglrg?a wireless link has a time varying
amount of total available resource as a result of physical conditions, and the number of
subscribers per access link varies over time as the subscribers move between wireless cells, then
the amount of resource available for pre-allocation and for dynamic allocation is highly variable.
If an operator tries to overbook pre-allocations, to reduce the number of dynamically allocated
slots, then the operator risks triggering rebates when those pre-allocations are not available (i.e.,
when the statistics of link capacity, subscriber load and traffic arrival go against the operator).
For services and subscribers with unpredictable and/or very bursty arrival statistics, it might be
better from a revenue perspective to provide a ‘minimum’ pre-allocation to each edge entity, and

then provide preferential access to overbooked, dynamically allocated spare slots to ensure
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25 Clearly, with increasing nunbers of resource
managenent entities (service classes and subscribers)
in multiple levels of hierarchy, the sinple equations
ome conplicated but the principles i.n the
ggﬁé&”ﬁﬁé’allocation actual |y enpl oyed by eadﬁgﬂﬁ#ﬁﬁwn5h3
- entity in the hierarchy wll equal the sumof the
EVERYQng Eaisiagdedatecsenage (0 eabples)yhut sdiye gt bettirsenvideyhrongipthe dse of
- i l.dren.. The pre-allocation at the parent entity
P“%ﬁ%%ggﬂgﬁﬁﬁfﬁ’%?%ﬁ%g% than or less than the pre-
al l ocations at the parents dependent children, with the
bal ance provided by tinmeslots being |left wunused,
dondlteFcapdingsysen cavieark hgparagosy dots arceynpdoetén theeystem to track

s oy R BBk e B P S Bt nout e
chagediat ¥ hipher atechyn 4 ffamieAGTRIdacYdsd tadyrawicsds biRdiolalpriority

edge entities such as Entity C 530 can get nore slots
acCefigiisteme puiLableEOSPBHGLOAT 3P Be PTTLLBROVS] @258, is then determined

o Bl R L R B T R RLd s B vampe
figtbeesmimﬁ@af@ﬁhﬁﬁéa‘ﬁd@sQﬂ@h@lek@sft@@ﬁqE&r@nbé a6y RERAPERRA CBHTE8 and
to edge (for exanple via arrow 553), using edge to

NUMBJER Blot £68i378, Whirare piuptehasing Unnel ané sediSlooC omd 16y 377.

: 4 .. t.he.borrow ng rul es
Dyt B RERAE I3 bt B pOUBEEE RE O Yot 2Dy o rom
unibedpraratibyatedidiors, froald fldiainbM@stRAREMFMWER S DBRAe ASHEChst 375
the novel borrow ng resource and cost tracking aspects
anddforrawelof (o# Rt ohhettrarowagl plot Gasteayld spaeifinally, theword dygdiments, be

: i St.Ii ' . es. Vi n tity hierarchy
mp O e A B PR ot B B BB b PRy teves.
or dlse radtple daticidualicbf cuBporRHs condedistidtt for &dchtphierity level.

i nvention, Associating a 10 cost conponent with at
| east one of the borrow ng nechanisns, the Used,

Un r ' rfarmed.i

aCoar RAPRNg Bk COPh Rt BUEEed RIRMA T kPRI GIT bl 2 524
534| may anttlicnedimyes tdoexcikélngs the chraimgsiationsed e GAMMANRRLIGMRAS the total
. 1s a. function of at |east one of those cost conponents
linkj c@pagity s Bidheacs e 465 F ¢hah ees- WoeHed ard Grsmendediinetiedbions

B ' - : rageabl e

Dt P g Rl AR T AR B Bt T same
timg¢ (dee Ibradioamviroemait), o€ i logheospabioy fs@eberdbAtamahe Bk budget (and
hen P OCESSeS., ar e u%gg q§cause t hey have accounting an
°NE] §AGRGEA TIPS (@SR PREIOSE 2040¢ MORSH ¢ deingslpeatasin siet. This higher

cod@@todinl y ' r L&
R B PR RN BB BRI g o
slotafor othet subscritfers, winehisbawld spboifichlby bdwgackbét t er guar ant ee

of access to resources for specific subscriber and

subscri ber service classes (e.g., entities) that have

beame ghauesably &B@édnﬁ{bﬁ&ﬂt@@s‘-‘t; inlhadd ih Btoﬂ%gﬁrf‘g%@&ié%di (fbs?sel 514,2

systemis pre 20 allocated, and those ocat1 ons ar
324 grigitopaxiand seatetimes dons e ard ewhserilezas thai isleashueveprehitioaaiakslots
d of nam call. I.| ocat ed é .e., best effort) .
e i Ehe B8R eean XM AnE Bt i RO T ot oven hE52n iy Rk s
consume their agreed amount of service, such as a number of data units or a time of
connection,(that is associated with the some notional number of pre-allocated slots at a predicted

coding gain).
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experience a situation in which their pre-allocation is
not available that m ght otherwise trigger a rebate.

However, in general, a number of factors act to prevent
the full pre-allocation

i ei ng achieved. Firstly, on___
%ﬁ“‘ﬁ%?”ge enpl oyed by every subscriber and HeEe005/025753
spare slots will still be 25 dynam cally avail abl e.

Sec dheiFiargeahlsrcostirompones Sndlidel isBamowsg R udsraall €9sts 11i14, 2 524 3
i.ne varying. anmpunt of, total,6 available resource
538 ol PRt B8 SRS BB A B Gt B e am @ ssimsedythe number
of piehSI6EAtdR bfe-HAFedG RS Had @] €S over time as the
subscri bers nove between wreless cells, then the
anmount of resource avail able for pre-allocation and for

dynam | |l pcati.on i s high ariable. _|If an operator

71 o8 fhaleo B b0 motnch. e SRS Eing Bl ne RBSH 2 524
534findliyiea 06 labijys@lehOGaduRFond Qssotigled withtBndf r%@?fe@ﬁﬁEated, pre-

risks triggering rebates when those pre-allocations are
chasgrd siajsihpbie doyateds said cogh edjustmentdieagioptibnsl yafepéridedt on the borrowing

- ' criber load and traffic arrival go
png%g;%ﬁ{shie%%)ﬁé%gger ator). For services and subscribers

wi t h unpredictable and/or very bursty arrival

statistics, it mght be better froma revenue
per Ehsedarapable 603 eompenent inchided inBorryieg Rulesand Costs 1 614, 2 524 3

PSRl ol PR RLELELEL 0 556
entznsuiteoS QR0 OAARTLURRANS! A25553vin YBIOKANGvoked by he

gets adequate service (no rebates) but sone get be
borgQuyey {ROEQYY BidbHok he use of priority based access to
spare slots. The accounting system can track how
various slots are enployed in the systemto track 5
sy sSpentficaldy, $f the dsesof pre Ml deR¥@ BV 10eABkeatWIRA calH J161iR IAY pre-
Use of a pre-allocated slot should be charged at a
allqggpiyynds usedy er Higrpparaty sisks arexinge shael]l ouksssberdrafmiavelow the
oL cess syst A sui t abl
R R Ol R o TSR D R B R T Bules anc

Cogtshehl 4 @t5ed Bi 33adfor fhat subbeibesean (Mlud2anidtest fef each unused slot, a
sl ots, dependent on the fate of those

ﬁrejallaggteg at e

smalierglat coptdpr g donatdesiot, witlythe gevenugwsnslor maintaines byl 4 Befaosido the

bor@wet _ S TE. sl ot st 37 )

o R SRR AT B BER s et el ifney o

useUhyithe dllaguttdusibstriBen thefoist (et codd give thdrd arinaBhdbate for spare slots
ted slots, which are borrowed either froma

all oc

throgeh & fegpctuqyp dhg,dhgreeahle £os Apmpavaaie Ahgties of the tekeie¢ouldde siependent
oy L i nated ..

o B el RS oG Lot e B3R g, n
might fyttheydstdepondent @pbe ldriadad 1 horrowin Smiveittiodis Beeiuse thBBorrowing

' | emrented as a.table wth different Borrow sl ot costs
sobieBer s Bl it b e of i e sitgncdieage would be
conimbhiingdg@in tBdhe/edstle peLIs. ROERRR i&ep&%ﬂh@&% egfé]ItEQOItor

each priority level. The chargeabl e cost conp
compprant wewldiaksothsrtalang inge Rabust therervidegphglodd pdrdlot 2i.5 2% Bding gain)

comD34 i.es. does include the cast .
R U AL A P —
compomekt map@ci ty, and hence the cost of each pre-allocated
and dynamc slot allocated to a
A further feature of the invention is next described. The access node 110 may, but
commonly does not, have the assignment signaling bandwidth to assign a slot to a specific
resource management entity at a communications device 101. In addition, even if the slot is

assigned to a specific entity, such as Entity B 520, then during the assignment process another
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20 subscriber. The link conditions are however
different for each subscriber in the cell at the sane
time (due to radio environgen}) ksg ghif ?rgher
ﬁ@g@ s dependent on the |in udge an e .
6rzr()lg/](mgkgrkn) fgr each subscriber at the mmﬂﬁcﬂﬁﬁﬁ‘é"ﬁyﬁ
cated a slot. This higher coding gain slot can
ent%,%ﬁ?hlg%qrrpﬂperyaﬁfhapmmogmns Hesticet 108, shse eitligIC 530, may accrue

L I T AT A —

eitfiEhease the gradsinede 050, coiHp aRAMie] ¢ B8dk sldtMd BAAGidiR being employed by
orrovvrn Rul es and Costs 1 514, 2 524 3 534, my
eaCE SHEY; Y’r@ thstedore angdgranings isecabilip pbthe hegounéhesystent tottracke borrowed

b
o LB Ly AR PSS (B e
occmlgrtstw}mhltlhd acc€RMBLITEL( 1§ b orAt@E ESHmMBMBAYns 9£th~‘f§xr ¥dn&fitted data

ch as a nunber of data units or a tinme of
um@olrﬁn &xitheotideding diregtionaansddhenea éags wptthave hlélbsldrref h@w mm@ied slots

| ots,at..a predi codi n
el P R G TSPl 58 Pl e Ty S8 e
conmharigeialn gatlc as bn€ OMRe Beikimittdrde b deteNel, BuBe i P Wh NG HEvESots have
1 514, 2 524 3 534, may and sonetines does

d Cos
bee?ﬁerlra@& §0&esarnp$@ jtf pstransittednaeis rvra%ﬁl)ccess@&iweaewd\bytahpeaﬁc

d ts t
oA g0 SO L RIB b e
recdivingosmmuningiokts dedcalll dmdsikscethd Wb reckivedds \3111113;%3143 d)ay for that

cost adjustnent (reduction) associ
Pac’f%eanﬁ{% t%rmlﬁrfer FraRabey mapy splinkHagl Heagt @ipfl@tltstoolh@)tf’et a specific
t11@dj ust ment being optionally
mulgg%te ent %gtnhet &eq'%g(?c?eolv%n@ng priority of the borrower.

10 The chargeabl e cost conponent, included in Borrow ng

Rul.es and Costs 1 514, 2 524 3 534, includes a cost
ol TREFEHLR it T APt S aageefaq noveeTiodiman ef the soking oF

e ST NI
stor. agﬁt\mmcsﬂdng)lgacatdxem tbm(rmlvmmczttmnbd!ervﬁ@VYOU Rathas hidke ackBrate information
Cangggcrfrcall i.f the use of pre- aIIocated slots is

peked AR At Bupnagiop fhep Aot 19 he accass togad 1@ po thet itbescomplete
accdufi@ily T ABmARET R BandréiSk %heaac&%\ﬁﬁﬂéj&r?éqq%f al'l if

subscriber traffic Is belowt agreed anount .

Therefore t he chargeabl e cost conponent, included in
r oW 524 534, for that

su &1 %@Fregc&ﬁ S]i“ﬁ’gﬁd%ﬁggl E?rélep?e&fnbfoern%@ﬁr heHiysetépn in which a
subsBHBdr, e. 2, co‘iﬁfﬁurhé’d’tloﬁi 8dvi&Ooh! Exgglogr g @EF@OI‘?&@%} \#%}\%emel 640 is

revenue per slot maintained
furthss eeupladrig thewomenunbeti onsilirtkelr S0 T he sdcyss riofle P16 15&11&(9&)@{3@6 to the

com3 P R g AL 57 P op e e e oroBs L gl0AdaHemstation
interfacs 680 In o €A¢ Bodstfs. TRAERe&!IMBHS 110" is also coupled to an accounting server
620 via network 699. Communications device 101", access node 110", communications link 150",
and accounting server 620 of Figure 6 may be similar to communications device 101, access
node 110, communications link 150, and accounting server 120, respectively, of Figure 1.
Network 699 of Figure 6 may be similar to the combination of links 161, 163 and node 162 of
Figure 1. An accounting systern is implemented using an accounting function 618, 621 that is
located in, for example, at least one of the access node 110’ and the Accounting Server 620,
respectively. In the case of the accounting function 618 in the access node 110°, the function

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

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

or not those spare slots are borrowed (as tracked by

t he nunber of donations), and m ght further

PEPEAUYAE2S0n t he donation / borrowing priori ti}CT’ﬁ*E%OQ*/‘?%m

because the borrow ng 25 subscri ber woul d t hensel ves be

* fumstian gétisd et it ben aesenwiicasaiith denatordtisd thsticed18e2¢6n the

woul.d be contributing_again to the revenue per slot.
st Rtent 7 et S%hangh e e At Bt ormation fow
descommponent woul d al so be taking into account the service
payl oad per slot (i.e. the coding gain) conpared to
t he predicted payl oad, using the previously nentioned
onent inputs. 30 A further

fi t
{ et i BRGHEHEE ﬁ?ﬂgﬁ?%hﬂr HekEoUgHuE fIf sBRton pHeh 8 £ Jesource
Coled 51,10 RBWurch dost Toaehe 8%% MOk esoRRY @hﬁr{é@able Cost Components

assrgnnent signal i ng to assign a s
65%&6@?%0@&6 C@B@t&r 6& banvbavatgengoterené i oan &t asdescribed in Access link

G LORR S5  Che nEE ir Bbe iSas o

. "
12y gro%%? 12%%&2216 %@? %’%ﬁgggf 0 é@%%f@@%ﬁ ﬁﬁﬂ’g cB§H cortfpolG

infpymasion 8§0 amchtah alot sonmityroiveidibadod . I:té(/]hmgealﬂelCoS womparsents 653 can be

os GO P B GRERCG 6 REEP b Sreal D50 pdincl:e 12 chargeaple cost
Coﬁlb@feﬁfsQﬁﬁxltﬂ@Eﬂgedb% Q8 doBonéif? mfshﬁanl%ﬁ 393 %8e ﬁs@dﬁg&mgeable

node 110, cannot accurately track sl ot the andw
Cowomommﬁ%ed by each entity, which therefore

underm nes the ability of the accounting systemto

track borrowed 5 slots and the associ ated costs.

AddThé @ieads|riute @Gl 0RBReBITO aBERM iR FFmISSLIRch 861 3 tR'E%u?ce Counts
are occasions when the access node 110 is not on

61k drkenst Camponestsfaiand b3 Chergashic Coe&:oaraxoaenwﬁn §3 Reseurce Counts

i del i irectio ng.h aye
o1 0 SR BB SR BB PRy s
resdures mf@frenat 301 @Fas ixﬂ@&t%@ﬁcl&e&%aﬁh@ﬁtﬁ&@lnﬁl@Fb‘?/erlf}Qnéss EQJIH SDU
t he conmuni cations path, as one of the transmtter or

L3 Regqamegeountfiil coyntg qupmrcmqnsgmccébmﬂmwsrh@trsath}atb@ STIG streen

LU 595 SEAELEL 1 LA 5 BB o
rdmmcte frbﬁ]lthosefdeﬁcdiw@ Qesﬁdmt eratécBG@t CothpBRak Biforinfation 350 such as IP

actual ly acceptable to the _receiving conmunications
encgeipi i Pyarheadd Heht Ehetmerbla Gest Cemppnaais 613 oan bt ndestgbed in SDU

ch blfeQBsttcBﬁH#) 8CHBLanq A ﬂ( rLfcﬁaz%?&b? cieoép%rg?r?tganﬁm Chargeable

oW nany u nultlcas shot’s
cosSq:nmpcﬁleni mfmhiitlcmeﬁfx)ﬂ qualy h@VPNt@latéwbla@’éﬁt&‘bn{p@ﬂ@tt:B@@ Ad Bas already

e i s apparent that a specific nove
beﬁaﬁﬁ ﬁéﬁkt“%f:o‘t“itﬁe °Q§t smRPIgnisRnd shasgnable spspompengitsin the access
ncdlégfﬁg r @rﬁgﬁégﬂh‘%gﬁlﬁte"’m&i tHeRAEALRL A RIStrck Sntb Q1K Ss Ishldgpendently
tracked in the modem 1 640 and the Host 1 601. Hence modem 1 640 includes L2 Resource
Counts 641, L2 Resource Cost Components 642 and L2 Resource Chargeable Cost Components
643, and Host 1 601 includes L3 resource counts 602, L3 Cost components 603 and 13
chargeable cost components 604. As has been previously described resource counts, e. g., L3602
and L2 641 resource counts in the end node, count resources associated with flows that are
defined by SDU and/or access link resource classifiers 211, 248. The relationship between L2

and L3 counts, cost components and chargeable cost components for such flows or flow groups

are defined for example by mapping information 217, 218, 224. L2 Information 641, 642, 643
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storage processing |located in the conmuni cati ons device
101 so that nore accurate information can be tracked,
and that information then returned to the access node
it has conplete 20 accounting informatio
% Oﬁgogﬁgfer to the accounting server 120. Fi B(WQSZ@O%Z"”:‘
t heref ore shows a specific exenplary enbodi nent of the
caq pvcommunicatad ustrigeinoael asedimiting beackire, @otpc@@ﬂmtmnhe atdodfng system

sucgf% va"a(:“[hel\?:ﬁﬁtﬁtéqrﬁ% %ﬂ& glbcﬁggn {n%@eg gzﬁtﬁﬁ l ed Pr{E(prm@tmn 651, 652,

653Groviddecarsies r B8Rt hbR actSraRlrSQrE SR a F&J I&R of the
communi cations link 150' and Is conpose st an

corppprsaiong link 1 Shatddigmellnavalermntiselss 12 mtfnnnatlmt é@’zf 6033 665 0an be

h Th
colfy e ol DRI TG B5555 2859 150 et Sampsom vt

as O tR1BE8EJueRS 10 @Nd ten Aedred wARARS SRRt thkOmation 611, 612, 613 to
conmuni cations |ink 150 and accounting server 620 of

profidg g camplefeyr 2 teagiimare ageurate woorhofipackel wage ofethié cammOdications link
15¢access node 110, communications link 150, and

accounting server 120, respectively, of Figure 1. 30

Net work 699 of Figure 6 nay be simlar to the

conbi nation of |inks 161, 163 and node 162 of Figure

1. T Afcesunede A40 ' 89 CEPMIRCAtions detaoet léJd mufn@hqmclude Unit

fuRc hat oca
oo R BT A b G e b R i bl iy bRand s
are Anxlfmme ndstgacé‘@ltatﬁer foﬁ?déeptmlheﬁ&etﬁé hoe8isylink! 150t dagh Eh%ﬁ@até’ﬁmts received
e accountlng function 618 in the access node 110

Whlf‘@ &reMOhaCPRiADIC caan digapashin siededem h§4(edegestation UFAS0 amh et least one

o G A BB S e BSOS, Bl

refledt thmadropasomparad & an dntbotliingena haodush nbichake UG RSy Bules 657,

621 in the accountin stem for the purposes of
647 i‘&%‘gﬁb'ieﬁ’g) tiga ryl 6‘1@7616%0%%(%'%3 lyrired piplemieniedragwist of at least one flow

clasSRLMhO&H destri }Q BoRARRP EI@tab%BtaHeFpr%Q%p 1toﬁ LSS0l %\{éﬁ tléxg%:gfinot

account | ng I nformati on suc

accd‘pZabFéﬁ)o wacegtiddo o teCharmdilerUsit £o&htian dulk26 5 6PLAE On received packets
nponents _ 653. L2 Resource Counts E

|
theya%a agagf aﬁ%%é}ﬁ‘é‘ﬁ? 8reyEY speinUpits tﬁsngdé@émm@éronnthmr@mtter at the
othdreAkof the §@é§ﬂﬁll@8@n%e@fl%§[gﬁf? ?er?(%@ﬁ%nh%ge ﬂl%ﬁa%ginflprm%wn that matches

resource I nformation 30 s O
the regcyecns sllotat. I@mr mcep‘tmamﬂss 640 651 ébutdbd ingdematelihs: Hnkaifer firewall
System r

t t 10 infor mat 350
fund 48 R e Rlieiiot o ot (o 0'29@"%%3@382@%@&% partof

th R Gl A 3h il
N £ B S5 N 5 L v

the acheuniagaeking protocolsHobrféatcan vy richionizEM A e bbteonaQRE between the
t_informatian 390, such as S_i del i nk Char geabl e
acoegs) r?d%qiﬁpm“ﬁ? coppmuniqation evice 0l S Vi fospPlpDauiSt et SDU

comama LRt ifideh the tommahicaibns deNcafI1L % t'ﬁ@%@éé@& t ,
L3 Cost Components 612 and L3 Char gea I?Odg?% & Uftdrbeeption

ruley g At € d @t the cpyRaisations dedon M1 from the access node 110’. This avoids
Units being received that will be then dropped, and hence avoids wasting resources on the

communications link 150°.

Considering next the tracking of the borrowing of resources such as L3 SDU bandwidth
or L2 slots, for two entities B and C, where each entity is a subscriber specific service class G.e.,
an allocation for VoIP and an allocation for HTTP traffic) and hence associated with a single

communications device 101°. The entity classifier may be implemented as a flow classifier that
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611 and Cost Conponents 612 can be as described in SDU

Counts 210 and include access link resource

informati on 301 defined in ternms of packets rather than
Each SDU L3 Resource counf 611

£ frames,
&\) %)Pé%ezswrce consumed by flows that match [HEUZS025753
service 20 classifier such as SDU classifier 211. The

deggribessal leagtuonerfldn of datenurads mtenm:cbﬂiﬂcevdlﬁe;@ﬁ Czlte he%gemmd\ gmjtfl@ad fields in
t hos n.Systemre|ate st nponen

thgsegggﬁ‘ M g’hag gé%“%i? ﬂaté‘gmﬁn J8#IcAR FUBG dpsqutses allpated to

e ARl GRSt GTARAE %s?gﬁlen%tsqg & B8] Bihst uplink

chargeabl e cost ¢ ts 2
slogher e a@leg lodstS06 écpmampﬂbsbul\mdicﬂ be fdnat}ge@lpbeandaﬁsdes of slots in the

9 h VPN Ch bl e
oofiEBEREN 15 TRl 2L s B0 B douiE (o Dandw i the TP
laye Which ﬂ&%ﬁes%@ﬂ%ﬁﬁﬁoﬁ&lgor%h?ﬁ@&%@s %&&56109@6@&’ M foSiccumulate

in the access node 110' can be inaccurate an
infpryegtion on dowdhoseabsgnedstoue eeplopddysarfrriepampls how much allocated

o ARSI RS A SRR S,500 BgaSboro

col@ft §15.9%e ResQuiFfoter GRS twotRIMARRE Ric, ¥4 @R glel-ﬁoﬁgxﬁﬁﬂ fafdwidth was
Char geabl e Cost Conponents 643, ‘and Ho

donaied hicresity B ane bouwewes ryoantitysC @me;d 43 Bosmwe«b GhoaehB Ho6fad 617. At

o SRR B30 RTRERSRL 2508

botr@wing ludh%%@B@ﬁ‘o@&ﬂSlb& 659 ; aﬁchB RAdiel @“Z’&s 6P @E&cﬁl@ﬁl Ul’h@ §§sestat1on
assom ated with flows that are defined

VF£s0 dncdudes flot Assisumen (icd. a1é19¢ﬂtlp@)r19fma§10r2€lﬂ buTkhannot know how these

oS RETSB Ae ESETRIT RS o1
andythe uifity Gfttiatdemimii@italios do¥ideRhed iy thBBR6N@ohME Qﬁgﬁeﬁ QIBts
217, 218, 224. L2 Information 641, 642, 643

bet?’@%?%‘.?%@&“ P@W@J%@Gb@/lbm@%glc@aWSMOdﬁddﬁumugiEne@ to know how a
a3 AGe uﬂ:%\(%ls b%ﬁ%%@%ﬂ s/ of& rear%faﬂ Saggﬁptg(s(i tc%g)@ and or

accoun stem SUC

pleamplnmmnmregeld omﬁerregohﬁe eflitiey alvenled ln’ﬂfh@ hélot R dnG2doess. This is
65 653 to provide a conplete or at |east nore
pargenlip Worté%tdgalem affpstigie cest, ang henss dher sbsequentichergeable cost

[l.y, or . . ,
co RN RO RS Rospef e Bt PR Sy Eoymmunigetgus gevice 101
connunlcated using a novel accounting / tracking
pr ot ocol system such as via the

t he accounti
acces¥ %Blﬁ}tt ?fe%i e%&“%éﬁ%@g@@ spred atthe 0@qu¢rx¢1a1f éhiet access link
150 R 107 BBLOOR Qljo]antsaaﬁa a%@? L%r}Q cﬁx‘?mgagen'grgf%ﬁ goz‘rowmg Rules

| east nore ccurate ecor pac
605 bAmenowatg Cmstd amlkprloihﬁéﬁ 6451002 Bbgowigesstsadand L9 Boandting Rules

o S TS S st B e o agtions ..,
QuaMty 6hscdittadpdid)of §M%'/‘Ha?a5tm§tg Rr 32t RAGKSS Snd @rzﬁsﬁe{qpﬁs%ow and

are not acceptable for reception over the acces
whepggrrogyieghis @Hawecijbataemﬂms, andeey viher senticcdiasarentititat the

con@:ﬁjl 1 e&{tl%? (?ewci%r@l grbgc@ﬁt ihe %512% nltrjlge es 6065, 848 optionally include; 1)
reallocation borrowing priority levels for at least two entities that controls the order of access to
spare resources by those entities when they are exceeding its pre-allocation and ii) preemption
reallocation priority levels for at least two entities that controls whether one of those entities,
that has exceeded its pre-allocation, can preempt resources that are not spare from the other
entity. The borrowing rules 605, 644 may further include functions that enable the relative

reallocation and preemption priority levels involved in a borrowing act to be converted into an
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of the resource counts, costs and chargeabl e costs 641,
642, 643, 651, 652, 653 nodified to 15 reflect that
drop as conpared to an enbodi nent that does not have
#{3}%}5@% )tion rules 657, 647. The unit rece

J 647 will typically be inplenented gwgsgqoggzs'hs
of at Ieast one flow classifier that can describe

lappfdpﬁl\l& valuatin Boreovaing epit&b7,646,and ﬁmmtpmfmmn c41] asgsbe tracked

oo v R A 5 BB B S By ot o
i e O T Fﬁiﬁgerﬁ‘?ﬁog?ﬁﬁf‘%%%“““‘“g a
chagdetfer the tmial@ésoui‘ce vaggedyshd comkmarﬁﬂm,ons/\&aezmeu 104’ . (e taccess node 110’
thegra gg&is %J@ggrcgg%el}sglsggg{] gnldngqtf/qué %rétg?%%gv%pfglﬂ(zgoréggw og élfnb%s\&lr%amtam a
LT, LSSt i

boradvhﬂg cainisvaat prior tiesyiOi6dd aad themnmpast on theechprzeghie kest components
r ewal

604, Wéﬁ{l‘fl‘:{}(gd at tég gorg{%glﬁ%?u%ﬁgiegpe L(H.tl_bn%)fs tﬂl&?rhc%n&ﬂ%rg %%d in either or .
BYEdHnAAbE €anW¥ herged with

ot ggégg{l tParc g?%%)técﬁgéénl ?@%S(g[gﬂéc CleSS node ]I.llo Z\rngl }Ni’]e

mf@ﬁmrbmﬁi:laﬁﬁll nﬁ§3 oEehdi, 682, 603 and sipn¢1flcaile'@<pdq09 Acquiate ¥algefinbe

mf&%@mgggle %gtalgtg @g{)%r% fc) m@ é‘é? tdg% evé geec c]bExa}ngleg Iafetracked

infSRREbY £A tlfétbotn%%'n?g:’ k @8dciBdisin @@Mtecfﬁ‘ wthJasscfc[ 2040 ihfeemation
access node his avoids Units being received

eletmhatt desictibedae ftgums 20md@ped, and hence avoi ds wasting
resources on the conmmunications |ink 150'. 30
Consi dering next the tracking of the borrow ng of
I eSHU BRRerSHFEALAS st %t%rmfiﬂg\tu@dsf& Cotts 6@5, SHot&g., Edr algorithms)
two entities B and where each entity is asu(?scrlg(fr
arewbmcbnmmmmddmmtms@ce(ss; n@ellOéﬁﬂ@Mowérastnﬂf@ﬁoa ewgg 181" and
n.allocation fo it C
o0 BY aB oot Jeyioh 10 cdrimhinider Aot S rmmynigations devie
IOﬂ_Wth@ﬁédeEsyn&lleQ%"aﬁﬂi@bc v bhehat Brkaempat 0 ag negbtiaed between the
classifier that 35 WD 2006/ 020325 PCT/ US2005/ 025753
acagesmde b} and thesammusirationssigvice 1ok daringatiashment; Afergatgyely, at least

Iues of .t d s & ¢
oo B o S VBP0 84 i o
infEiRhtiGR BSFHAEN RESAMECARS! @nipoaaiteth2 (o3 atd‘;a‘é peaigraﬂnmed Tdoafigured using

basestation will be making assi gnrrents 0 the

a mfeppgemieat praiosaker nipgpmRred yiasiryeryeltpges cthe god F‘Flr%kg“%éﬁhw 1601
for exanple, but could be for other types and nodes of
slots in the 5 uplink direction. These |ink-Ilayer (L2)
s| ofrge @atgicitonatdedod101t canfalteﬂnat)venammdﬂtoham mdigainPts own
| ayer, which fluctuates with ¥3| C condi ti g i hg 1
acepppiénayeeQtt dra BIOAS Ised poeessrgdescutihin eess noft b Grapf ign later

rep%q tHé% récHIQﬁ o fiS ﬁé)rgfg ?&i\AQ' Lé?%e? Ei 4 a%EQg& Qé/d%qn i® ‘Bofn@ ldomain. This is

OW muc ocate andw d was used and
paﬁﬂmulsﬂyi udefuleviten ttyo Bpmaine hed d hilliBg t&ﬁtonslmp bt GlEotdaEe eounting

UNUSED count 61 outer, al so woul d
e R S BB RO H i R Y Aokd Kb Digense
to transport accounting records generated at each visited access node such as 110" in that visited
domain. The Home accounting / billing system then recompenses those visited domains for

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

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

further includes an L3 record for operator X 671, identified by an operator X identifier. The
37
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10 donated by entity B and borrowed by entity C, stored
as C Borrowed 616 and B Donated 617. At the link-Iayer
(basestation) interface 650, equival ent paraneters
u intained for slot borrow ng such I
gg)rjrog?@% | ots 656 and B Donated Slots 655. B isanosias7s3
Specifically, the basestation 1/F 650 includes Sl ot
recpsk 7d rstnsest ac¢ounéing regbide gandraied ati vidied pedessorpdéS&otnLdr for that operator

not  know how. se assigned slots are actually used
x EA0BR ke o PR ided T Ronr et Being e SoBmmnenan Gt 155 601
furthey ineRddOah L3k cand rdcBf] RPhhdihey o?érattopgmg,oi@fgﬁ’tm&ac;y' &bperator Y
__device scheduler to borrow donate assigned slots
idepfigre dhe sesotd @@ stdressasceunting reserds gamedat€l atFisite @eccess males from that

110" m d,to k h ticul
opBEEETT L %Gt SrooBlnedb RS Flsiidls St hra PPk oairar 673
ideAISEd Bt £hdBRbPeefi@iZ RN, Which RIB&IRdN tPMhE Abink ¥perator of the

| evel s of the resource entities involved in the
corpaynicyeaas idevicqplt¢ and{urtierd igclirdes ipstiuttians ferrstgringrasovund rcords from

i.f these affe t cqst, and hence the subsequen
ot oG IS o s e e tota o ARG EFSHC P W bpe
opdritBr 46 NG Sy HEA IR BYntishe £° AHHE beRhtbON 7Y BMHIHEE oftibhally includes
Once again therefore, equivalent infornmation is stored
secyiityt e agrepepongabingirmatien Gk egs endryion isormation|sBch as a secure key,

' nts and, priorities 60 Bor i ng Costs
al b RSPl G Al L B bt B At i B b ey operea
witR] AIObuEH @8 siAbribek A.3aset OB TYUS aft6r MW 11601 PRRY B¥INEved to

. Rules 25 644, the Borrow ng rules 644, 605 specifically
viepris| agenungrec i du siery ivamobinalichag e dissiry otiahi roaisbe ised by the operator
' - Service targets) of slots/data units for
foreggg#ntg%augirﬂ‘titi es B and C, as well as how and when
borrowing is all owed between them and any ot her

service class entities _at the comrunications device

10110 the pexh inyentivsrtens e MeslmplpHyinglufesd-Zohsougiggcords 680 which
_. Ly o ocal i : ot
L P08 TNEL U ol B S0h0t PR PR BRL A hscons
gemratkal at ofsitad aess rodesIors e Opdr&SOXS @S DY debame reedid foi 8ferator Y
when they are exceeding its pre-allocation and ii)
087 Mt PisA Lo L AceR NG Feoprds caenergterl @t wpiiedragpesanogias i operator
Y. PR LS 'a@c%ﬁﬁn@%or&soﬁ%&]i clﬁ&ez{ct?&fnt Qa6 ffﬁf %ﬁeﬁqg‘lﬁz 683 which is the
entities, that has exceeded 1ts pre-allocation; can
horpe eenqidr sfebocmouesnitdidhs deviceniol' smpaescefificnddsi@ soimd@mbodiments,
. enti t% The borrow ng 5u es 605, 644 may further
InSHYRIONRET FRHER PURYNUIPRAFdSRE PRICE PROTAIEF SiGinaAs X and Y, and for
trafsBMih LEBLd a‘%@oﬁl@iq% RICBRITRS Hfdhole gﬁéﬂa{o}’ aéc%ﬂx@t%ﬁ%ﬂ)l. WeunBstate for
a borrow ng act to be converted into an
hor2O OB 005683 FONAUSRIOOB]YIRAEES seayipy aplrdcedse comtal énformation 684 that

R AR R T N e S

the §@B4BE Ber infthylb3 allbw e BRY ViOWitd GcERMIEDr@RSoRY. 1 ori ti es
606, 645 sO0 that the accounting system™an take account

of the priority level information when generating a

ch or,+the total r r u e the .. .
comnBT Rt EehBh Moot 320! 38R SR ok recin gorsistopp ape

optichalik@moe el ieita @BhtqRedr filtres Wal fdtdadud it Aiet18ssI T @8ENV@Ebrds and
and for sone of themcan maintain a_ view of subsets of

S0 B aceRMNHBE EEPidy ey be RerBeNsHiane transfrared dRtg gthep eoTRBNIgations devices.
activity, including

In contrast to resource schedulers and/or other devices which may track some of the
resources discussed herein, e.g., for resource scheduling purposes, the access node, end node

and/or other device of the present invention which tracks resource utilization information in
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borrowi ng counts and priorities 606,645 and their
i npact on the chargeabl e cost conponents 604,643 is
tracked at the conmunications device 101', and is then

mm% ted in either or both accounti ng tracki ng )
&f B¥H%5661, 662 so that the information caﬁ’CB@JS 005/025753

merged with 10 information 651, 652, 653, 611, 612, 613

acécﬂda@p &dibfthe lveytiqumodually meiataimttee walkedmfommation for periods of time far
lohdif Bﬁn éon el enent% 614, 6133 616, 617, 656, 655, 654
hgite oS R erete idfipies abpeationepieduler. s crmplarihe gevice of the
intdhgoP flal ML AcARARE %ndjx%ﬁfﬁfdlrpﬁﬁh l ofrﬁﬂf&&?m Rem Ww Bor seconds
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N L Y C I TR 1 I

reoQRBAL £2ion QAR rERYING 85t an@RHintRf&ABE B6lo br}ﬂoxterﬁg onds in memory or
conmmuni cati ons device 101', conmuni cat ed %

n dyasigrage deviens device 101' to the access node 110" and
accepted by that access node 110', or negoti ated
bet ween the access node 110' and the conmuni cati ons

deviMsabed
20 oneS of inl’?sei %E g@%g\?\nhtﬁgﬁmgm%@gé %rﬁ@lﬁﬂé Il\éga%m e Ese?ﬁﬁrd disk,

MGEQE R Pt PO SRIPesdEicE 2andolidrsion piiets loosdd asanmdtrie sdid machine readable
st 0 n_Reso cost conponents. 642, 603
B O O e B G e g R B B B Sorge

meaioh.Ofeksagés ehedted AH® Corinanidstby BY ace@HAMNRWEHARe hhv%nmd;ﬁéfktored
1 640 or Host 1 601. The conmuni cati ons device 10 can

€-Zal(¢rapeTrLlyyia) Bpfigrs aadier ethenmeingry lmﬂemwted as f phypsieal thﬁchme readable
SN RLSGPY 5 B St BNl i 5060, accees nades,

mackiaerddalomel®rylone AAA server via an access node in

its home domain. This is particularly useful when two
domai ns have a billing relationship but do not have

eI RERYBE sFBRTHIAb s o Bieei B BRI e mocuts
mayy banaplerien@d asing bofagars, Saatise Gen@mdifionlof MY had Ba‘%dware
acgga}g node_such as 110" in that visited 30 donain.

GeavrdssergPed mithqds aymsthed steps m@erx@@mwﬁe@n‘gmmne
exe‘éht%bfe%tx%@ﬂa{snﬁlcﬁ 9% sdfﬁ&?é) lfﬁl:tlﬁc{ég dﬁ gomralqﬁe rae]%ﬁéi{lm %‘lealélﬂ such as a

he access nodes o at Vi sl

menmr/)edﬁtvudcee st, BpM| fieplidsk, ékc.6 doritAf h wiesink,3. g‘\%‘e‘ﬂb'ﬁ! purpose
670 whi ch._ further includes an L3 record f

COI%R?&% ?ﬂ orvighopt addianal lﬂaré‘aalwoampl@p@ntaqlbcvr P)Ql‘thme@f fizbove
destli‘lS’ed meth . &9&3@6%&2&%&3 Cé%elﬂ%ggst Op%?segt 1gve%né18n é @éeggedjfo a

stores accounti ng cor ener
maghontesadabdermediufroincluiap nﬁplahabmcutaEﬁe estatlidhg foca88hY b &@Shine,
provided to a subscr ber using the conmunications

©-BRLTEOT JIAPSOPTaHhargare g Perf 41 Qg s migke ef3hesteprefithe above-
desE:@6eArHethQ1(s)2 M R8s %ﬁﬁ%‘ieﬁ%en&a@ﬁ%ad/gggyﬁs@ t&pm%cde}aance with the

oper at or i dentifier
mV%fé’@@ @ef §tergd pe amchise qadarlatmediuat, e, $i menhogc((R@ﬁ\i{) notledevice

s DR P AR SO RS T8 S Benions

directed to, among other things, memory storing the novel messages of the present invention.

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

methods and apparatus of the present invention may be used with CDMA,, orthogonal frequency
39



identified by a hone operator Z identifier, which is

associated with the hone operator of the

conmuni cati ons device 101" and further includes

' Lans for storing account records from r i}

gﬁzééwgﬁggsuch as X and Y, and for transferriﬁ&gh%%&§M5ﬁ3

accounting.records to the hone operator accounting .
divisips teitipléxing (OFDBI) adrevafious ditereypepef ainumuriciods feahtigeas which may

optionally includes 10 secutit% and accessc%ontholb ’
be yspd orRYifG Wirgless caanmgunicaliops iGN R AGERBRIGH SKU &R O&E sigtons,

n ind i dtionB Establish

e e B ) g O b Al e hich s
commurticatiahg Hdsghith mebidauiusles usier OKIPMeor GI3MMA. dih viar gesnanibogiggents the

and/or Host 1 601) may be allowed to viewits a t
mobilecoFes 1 STRIFACE Aot ieaok SPPRY e e e G el (R or other

@ cREdits 298 6@k o routies | for

pm?ﬁ%Q§g€%§¥%%g§??gghgygan%ﬁi Modem 1 640 includes L2
imphawamting theanahads @8k pbdesthinvdngonher i ncl udes an L2

record for operator X 681. Modem 1 640 al so stores

accounting records generated at visited access nodes

fromthat operator X, and an L2 account record for

operator Y 682, which is used to store accounting

records generated at visited access nodes from operator

20 Y. Persistent L2 account records further include

account state for operator Z 683 which is the hone

operator of the conmmuni cations device 101' and hence

i ncludes, in sonme enbodi ments, instructions for

storing account records from ot her operators such as X

and Y, and for transferring those accounting records

to the hone operator accounting system Account state

for honme operator Z 683 further optionally includes

security and access control information 684 that 25

enabl e the L2 account records 681 and 682 to be

protected from being tanpered with, although the

subscri ber nmay be allowed to view its account record

hi story. The L3 and L2 account records 670, 680 will

typically be stored in persistent, and optionally

renmovabl e, nedia so that power failures will not result

in the loss of such records and 30 so that accounting

records may be renoved and transferred into other

conmuni cati ons devices. In contrast to resource

schedul ers and/ or other devices which may track sone of

the resources discussed herein, e.g., for resource

schedul i ng purposes, the access node, end node and/or

ot her device of the present invention which tracks

resource utilization information in 38 WO 2006/ 020325

PCT/ US2005/ 025753 accordance with the invention

normal Iy maintains the tracked i nformation for periods

of time far |longer than is done in the case of a

resource allocation scheduler. For exanple, 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 5 system
for use in generation of a bill or for other reasons.
Thus, in sonme enbodi nents tracked resource utilization
information is stored and maintained for 10 or nore
CLASM®Nds in nenory or in data storage device. Messages

may be stored in a physical machi ne readabl e medi um
such as a hard disk, 10 nenory or ot her storage device

asa ol J ion.of bits |ocated as
L el SRt he g S et RitRedaide FBLSf detivering an
amouw s@r‘%lc%ttgraetgela%@ﬁb@a%ﬁ QE gg% cBhbatish, éﬁ‘eestéﬁsod'@ge
medi um Messagés generate an conmuni cat € n
aeggegaingecosi tdmpdrent malees ¢ovrespdrelingg or #deast @ngcost component of
npor ari | i_n buffers and/or other nenory inplenented
the Seavsceatomwera{% fiph eraeableenshppraponeativalisiused to store

th S f d be st d
oy R H5me? o AR TRCHR BURY o S0P 53 B ot anne
dlrcct@cf td DEir rc%ﬁﬁﬁﬁmédﬁ‘éﬁ@ﬁbﬂ@e & BerlePRE STRH &Ant'St B&ta WAAY Li8Rsmitted
Such nodul es nay be inplenented using software,

to prolvraiedharﬁrstmmrwnt @iffisenvide torthe)msespf)vhmrreata]ndsthamévmfrthe aggregated
Many t he above de cri&)gd nmet hods net hod steps can
cost %?glnorrﬁrt WRSCEPTTES PFRfTSriac WEriEans I i0a ot difeaent portions of fhe first
0 f [
count o@ﬁ%tra t's vl\jﬁ]é‘fgﬁctﬁé ggﬁgémn% ?T%srt §5‘r§é§x?eglg ’valré!l_e és %wgd also as

afuncﬁlbﬁnpmedﬂirskco@@fdat@uﬁﬁatrol a machine, e.g., general
purpose conputer with or wthout additional hardware,

tramarmtte@hpthalthe mOprgtr of sawiwf anhéhelfovie chatgeahi¢ tsost
E d Accord ngigé amng ot her thi ng qI;(e pr esent
Comp‘i“}?\? O I H5aGEOPREAFTYSS Ut gr?&c?ﬁ?%’é’“?‘% ESpY rredl um
' a%a&qbngf ﬂaeﬂahﬁau%%e%ut@o@{ Rpbhd! | BR%s &r Nthed first

machi ne, , ocessor an assocrate

commpearchidoms restairay based en af leah ons tdemsniodllyt Wﬁ'labh:O&ietcr affectmg the cost
descri bed method(s). Messages which are generated

of proxiirest used HstROMmBENIcat1088 E9PWERCe with the i nvention

L0 SRR TRLOP PGP b 7 gy AR for e

of a résBGRE \inAgtHe NBsMRES@ILbAhg TRM{ATVNe oF REPIRFAABLHH different types of
invention is directed to, ampng other things, menmory

resourseofor nicthesowve lsaiefsagton ofmomorpd;emdnt | nvent i on.

30 Nunerous additional variatiqgns on the nethods and
gﬁs%mg Behareg ‘bfrté@“éﬁ’tlmrnw{é%? 1rh O uRfed 4t WRk iy gunction of a

fixed \é\fﬁz{rbe ?&t&p@ﬁéﬁ@fertfﬁetﬁ}%@o@h' oflagdl ddlst AR %Egdrﬁgm\{ca?l\y g%ﬁlerated

bove cription invention.
chargaadtd @ist eoispa@teat.t 0 be considered within the scope of the
i nvention. The nethods and apparatus of the present
i nvention rray be used with CDMA, orthogonal frequency

2 RO RS R GRS BE o o o
ConMuN{)GRé ﬁmeo&rﬁ%lrah@uﬁl&s,\m' ch may
ii) a period of time over which the first count of data units is
transmitted; and
iii) an amount of service that results in a target chargeable cost

component target value has been reached.

3. The method of claim 2, wherein the count of data units which are counted are of a
first type, the first type being one of:

1) transmitted data units which are acknowledged as being received;
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be used to provide wreless comuni cations |inks

bet ween access nodes such as base stations, access
routers and nobil e nodes. Accordingly, in sone

enbodi nents base stations establish conmunications
links with nobile nodes using OFDM or CDMA. | n various
enbodi itptrhssntitted Batawhith evhivhdase abebderrmbmmﬂeegkdasm

not ebogok conputers, personal data assistants PDAs%

ot her iipofransaited)elata ewits iehighii arg ackaewleseed rasnsei pdng been
circui n ogi.¢c.and/ or routines, for inplenenting

t he ne%%gggﬂnggﬁ%vﬁfesent invention. 40 CLAIMS 1. A
nmet hod of determning and using information relating to

the cost of delivering an anount of service to a user,
4.t ke methoddfclmprd, sihag the cowrtinif dataiunits whitd s¢ epmtaf are of at least

0 WP BRSRTORKITE S5 BEBORGHIc S (4 ot of dHa st SRS Aer B 0t
first F)g?z{ngﬁ?t?édeda‘f? 3hir SRR 'laff{]glc&\llg’lvre%ge& géjgé bE SeBived;

nunber transm
comuniiy ghmsadiged Bxamalts whichefab€dot keed atkiledged; and
comuni cations device to generate a first count of data
uni ts titlatenimitted dato ymitovivbieht fre f¢kmewlaligodnas @bt having been
service to %h@ user, wherein at |east sone of the
aggr egateEssBbE fecebitfonent val ues corresponds to the
transm ssion of different portions of the first count
of data units, and wherein the chargeabl e cost

5. cOhparendd ofallaim 1,Sudbéraomipithgal so as  a function of
the first count of data units; transmtting both the
ARBHIPEATOE SR8t \GERDQIREL (VAICS j qosteSRAmdinge ib|ab leagit one other cost

nen al ue t ageoun ser usi ng an
comp SRR lh SR sbB e Mgt B PG BRL P b % cost
CORMRAMIaMH BRr HeSRRMEH n.ac&m fcﬁagédmétcostce@myaﬁe@l@waw to an
resource based on at |east one dynam cal vari abl e
accoufitangt serveafifieg kil agconhengpstocobf provi di ng a used first
conmuni cations resource; storing a fixed charge factor
par anet er correspondi ng to a nonetary charge for use
0 0 ' [ it
6 ophe SFRRSLLERI, 81 whifisf FRPHCERUY broBol s Bk U RRDIYS and
DIAM/ETEm resource use information is nonitored; and
determning a charge for transmtting the first count
of data units as a function of a fixed charge factor
par aneter, the first count of data units a
Gy e REMGHios LR dr kbt BR s Benine Cool S BfBbiseniixed system cos
of a reEB@rc@”ﬁE%@Qté@if with ﬁ'ﬂ'fkt]ooni’i‘ﬂﬁ’ﬁ@altﬁng BRarRRPIAAL 1sq{se§‘ﬁ{ Mélﬁ%rmg each

delivered is one of. 1) the first count of data unit
portioniof the fixet caoht of datanmitaver which the first count of data
units is
8. The method of claim 1, wherein the at least one cost component is a dynamic system

cost of a resource associated with the first communications channel that is used in delivering
each portion of the first count of data units, the dynamic system cost being dependent on a

dynamic variable factor associated with the communications channel.

9. The method of claim 8, wherein the dynamic system cost is also a function of a

fixed system cost of a resource associated with the first communications channel.

10.  The method of claim 8, wherein the dynamic variable factor is the time of the day.
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transmtted; and iii) an anount of service that results
in a target chargeabl e cost conponent target val ue has
been reached. 3. The method of claim2, wherein the
count of data units which are counted are of a first
type, the first type being one of i) transmtted data
11.  ubhé snethdd bf aleémag kwhakipdgeddymamieivagalile deityets onet&f ithe
transmtted data units which have not been
numb%rcq{mmréwye@t;or@rd@wcm younledh énthet cothraranieations tchanysl ahd dhe

ow ed s not havin een successf ul recei ved.

numbd} O S0 RS e e R SR GE R ettt i ¢ 5

whi ch are counted are of at |least two types, each of

the types being included in the group of data unit
12, t YhemetlanisoStliainy 8ofwherrdin tthadgmantit edridbteafactot tiss detbintined from a

are acknow edged as being received; ii) transmtted
measugggRent oh p fadiQRNEFPIMARE IMSE cHEBRNKakoRsahatRfdd: and i)

transmtted data units which are acknow edged as not

having been successfully received. 5. The nmethod of

13.  CTRé Methodf & E1BRE 120WREIS 18- dyfﬁgﬁiceﬁﬁldbﬁgfdéﬂﬁtls ‘éﬁmrﬁeﬁhmred
val ues corresponding to at |eéast one other cost

transno gRQoPEMEr lemelgmdetrm&eteal @dogngtic had géateskot ¢amtthat is used for the
nt val u tran ting the determ ned second
trans”&?%n;?fb%te ptiep §§ ﬂ’t%ﬂ‘bao ﬁtmt\?é%%’f?‘@u‘élﬁatl% Eﬁq?ng

server using an accounting protocol. 6. The nethod of
claimb5, wherein the accounting protocol is one of

14, REBY WSttt oA MaRreid thel nafeé Roghbd faetariimhk, effibiend) 6f use
the at | east one cost conponent is a fixed qEsqﬁ/stem cost

of a comanicationy ek resewist assodiaiadt With the tratsmissearuel sand pergon of the
that i.s used in gellverl ng each portion of the

data u‘fnPSrlgttOeth%WmB‘fm?}ﬁlnécmnF 8. The method of claim1,

wherein the at | east one cost conponent is a dynamc
system cost of a resource associated with the first

15, cOhemwthodtdf etsmcldamhetein thetdynsmicsendiable fdetbr iser fungtioreaitdne of
portion of the first cqunt of data units, the dynamc

a types9%?é}ﬂ1‘%§é)<§t angle AYTPEP O dRIFANSEISSEONS dsfﬁhmtlén%maalm a1 amount of
overhe?ﬁ% &1, tﬁg gl%% 18{ e}nq{ ﬂag%u\rl}g eg%nny?u %y%g sys lrrﬁleé o% t

IS also a function of a fixed systemcost of a
resource associated with the first conmmunications
16. chhéymethod of claim 8, wherein the dynamic variable factor is associated with one

of an amount and a service class of a portion of the data units to be transmitted into the

communications channel.

17. The method of claim 8, wherein the dynamic variable factor is a function of one of
an amount and a service class of other data units associated with other communications
devices coupled to the communications channel, some portion of the other data units not
being transmitted into the communications link due to some portion of the first count of data

units being transmitted.

18.  The method of claim 8, wherein the dynamic variable factor is associated with a
forwarding path traversed by some portion of the first count of data units, the forwarding
path optionally including one of a backhaul link and another access communications

channel and a sidelink.
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10. The nmethod of claim8, wherein the dynam c variable
factor is the tinme of the day. 42 11. The nethod of
claim8, wherein the dynanic variable factor is one of
the nunber of conmunications devices coupled to the
communi cations channel and the nunber of data units
19.  avihet mathot r efhshims s1,owhémir thehetep osfirpericeatingonsfighanmgkable cost
12. The methaod of claim8, wherein the dynam c variabl e
comppiy yluesingligles dftaarinmechsysterneast asspraed orithatrangaission of each

. i i.n uni cations _channel, 13 .The -
por G Sy I5: SRETHE R BT SRARRe bognbdh o i hppacable
cost cbfpBiiént ¥hlud beRfpUici@thindd ANSHhSTIHSY (ROVBErmhBYELy st cBsts.

selected coding gain and a tinmeslot type that 1s used
for the transm ssion of a portion of the data units
into the co [ ns channel. 14. The met hod of

20. ¢ |The megho ?%il%??‘{ﬁ‘iét?’aﬂ/?%’?ﬂ?r@%ri able factor is the
friol . : (
s b SedhatXCiac®) pRabRITUBL EHOhOOR b Tl FER bt far use

of thed@tnuii¢dtonk Bhahneh@ngonmuni cati ons channel . 15. The
met hod of claim 14, wherein the dynam c variable factor
i detgrmimig ¢ elarp¢ forimnemitting thegstofouat of dats huaits asredfuaction of the
nunbe f retransm.,ssions of t ti mesl ot and .an anount
fixed A0 s ARt aanes B e et b Sosh PP usRb S of
error coding used to protect the tinmeslot. 16. The
nmet hod of claim8, wherein the dynam c vari able factor
21. i §hassokocdhdvecdaimt th one of an amobunt and a service
class . of a portion of the data units to be transmtted
i Mhsreimehe THgmanmeRieations devaaised endipdeThe net hod of
cl al.mn. in the dynamic varjable factor is a
£ il medhSt it ph g Thinel 1 hARe G p BiteBlagd e gp end node;
and other data units associated with other conmuni cations
devi ces coupl ed to the conmunicati ons channel, sone
potheiedmthsfbaststationtperfodas thewgitegatimg.  bei ng transnitted
into the conmunications [ink due to sone portion of the
first count of data wunits being transmtted. 18. The
22, mehbaduadd 6t @l 8, Wherein the dynanic variable factor
is associated wth a forwarding path traversed by sone
poheredntheffirsthenfmirsitatioas devied isdagestdtidns, the
forwardi ng. path optionally including one of a backhaul
| PRTedh Ehealist henmaaisegenscelinneli i betveres the hasesetionadd an end
nodeéi(gel ink. 43 19. The nethod of claim1, wherein the
8¢ p of generating a first chargeable cost conponent
Mhed@ini the ! t &Inoly AGi A rmtH i &lse
with tr aﬁs%g?gtgﬁ ﬁnwgg;cg& port thﬁrﬁg%:to ﬁ%ﬁﬁ ﬁggﬂt@{csoﬁ?#
resourgfs wathaenthnede. i nt o t he communi cati ons channel, the
first chargeabl e

23. The method of claim 1,
wherein a first communications device is an end node;
wherein a first communications channel is between the 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 the end nodes.

24. 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, the first communications channel having a transmission capacity that varies as a




cost conponent val ue being determ ned as a function of

the determ ned system costs. 20. The nethod of claiml,
further conprising: storing a fixed charge factor

par anmet er corresponding to a nonetary charge for use

of the conmuni cati ons channel; and determ ning a charge

functibarof tar plngality bf Hegctéianéludipg Ifhfybliﬁ&l @ndiRing, theihs&hes c@mﬁrlsmg, in
function of the fixed charge factor pararreter and

combimafign, tehsiepeeldl e cost conponent value. 21. The method

f cl wh first t
a efifeode: UREEeit (G 119SLFEH cReraReL nifholte, dirt

comnﬁ%c‘éﬁ@ﬁb @h%%?%Ir@étE@@o 3N @R o AR AHEns Sgﬁgtﬁ_%%éﬁté B Girst

basestati on perforns the aggregati ng.
countof ficdtaypa data whier,ei n the first conmuni cations device is
a basestation; wher ein the first communi cati ons channel
i SOEOUBS Hise (pf % 68 12 firs (POBIRMIUGRLIONE TeSR0ERS; toagenerate a count

estatio ntrosa nnent o
il bR R ERF RO R AR LhE FutTRe® G iss docd it e
first d¥RANOH figdt t‘}b@'dﬁ%a%m%%@fe’ih fhef étépsbf GRATYME B O8NSt least a first
device is an end node; wherein a first comruni cations

commuhiaten  resobeeweaclutiée fuongorigp nmaeni ofat & ondurdbtyi cef  diffdrent
a second conmuni cati ons deé% e which is also an end

commygiationsasqiessaise 1 tFAIsmEiaE 5w cRwROf SrY typesdaghwaii a spparate
count;%i.r 3 e(ﬁé&%@ng«faattlg ?S‘reédu%%s B&ﬁ%u%e%&satedo (élh%ac%{]%f nﬁgealfferent

ermnin orna

monitbedabmnguri @tioheresOgtenf deI i vering data units through
a first comuni cati ons channel to at | east one of a

phlariag infprivptieroindinatiogtheofirst dewit oddirst fype fdatasunits transmitted and
ations channe haV| n a t r ansm ssi on capacit
the co(qu?u ({';%?Slpgsa n amaunt 41? ‘PmQuB}CBP%‘F% rfe§01g]ee ¥1sed for a
. i | |
A Bt Y T
nuwidrarg biked icost cdnypenedatsformation telamgmiot thedfitsntconinenications

fir comuni cati ons channel directed to a first
resour@%mﬁi?ﬁ APedtGosheorpvieat infermpsionrigeladingripfosmation indicating at least

one cost component corresponding to the first communications resource;

wherein a step of dynamically determining a cost component is performed for
each of a predetermined number of first communication resource units included in the
count of first resource units; and

generating a dynamically determined chargeable cost component as a function of
each of the dynamically determined cost components, the dynamically determined chargeable

cost component corresponding to the first count of first communications resource units.

25. The method of claim 24, wherein the counting, monitoring and storing steps are

performed in parallel for each of a plurality of service subscribers on a per subscriber basis.
26.  The method of claim 24, wherein the counting, monitoring and storing steps are
performed by an access node, the method further comprising: communicating the stored

information to another node.

27. The method of claim 26, wherein the another node is an accounting server.
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‘count of first type data units; nonitoring use of at
| east a first communications resource to generate a
count indicating the anount of the nonitored first
conmuni cations resource used to transmt the first
count of first type data units, wherein the step of
28. nbh¢ methiodgfekemdY7, airtHee ashpdsifg nghg theamredinéatiation for billing
resource includes nonitoring use of a plurality of
PUIPO¥Sf f erent  conmuni cati ons resources used to transmit
the first count of first type data units, a separate
count of used conmuni cati ons resources being generated
29. T Ohe adghodPfoft Sindiohf &iRRdin H® Mirk0 CQAMGAIARLHNS CREMRES is one of
resources; storing information indicating the first
transny eRueTt enﬁrgsf andpowsrpe data units transnmitted and the
count indicating an anount of the nonitored first
conmuni cations resource used for a transmission for a
30. f*l"ﬁec‘}ne 'o?glaﬂxg 23 \%? reﬁll?l?e IJS{ g‘nr&%{l aqgngiessﬁrg?is*%ﬁﬁ{'go@
| east secon I xe cos onponen
|nfornat|on relatlng to the first communi cati ons
resource, the fixed cost conponent information
31. i ‘hbe lmﬁt}mgi vineloimmatt ovhetenidic qatraliy eft canemunicatiome reswsirces includes

P LA TR R W N,

types S%Bm?&g@gﬂﬁgts oiSufgrformed for each of a
predeterm ned nu n%er of first conmuni cati on resource

units included in the count of first resource units;
and gener.ating a _dynam cally determ ned chargeabl e cost

32, céhpesind 0§§ﬂ‘§nf3&n\é’h¢r6ﬁl the dlf%&@htms @H@oalw iggp Flpts include:
r 0 n , et er.m,ned
uplink G AR R 28y AR il g YRATH Rt iR BB
count of first communi cati ons resource units. 25. The
net hod of claim 24, wherein the counting, nonitoring
33.  ahbe mecthqdngf staapﬁ%rwherpehef Grsrexdrinmurpeatiah$ eharfnet i aaupled to a
ervice subscrlbeLs on a per

it
basestgipseuichefenpats die H560peathgaoo: SrdicRmmnisatiers Fanmel, a
second ESIPEIQIHH) ’ugxgs cHRALT Q5d Bglngréfau@]%g rtér)ns %@%@%ﬁaﬂ%ﬁé}he method further

ormed by an access node
compmmngw|3|ng. communi cating the stored information to
anot her node. 27. The nethod of claim 26, wherein the
AHBHIREAS V6@ @f |a§ea¢ncbmmnmcwgor§erpwce useg tpgranymét information

er comprising using the stored
includfTEORR AP RS I Bt PG 5 EpepBL Ban Ty Rat g senete a
count ‘@)'faisEﬂ 2650ndh &S 8inOnicRSors! fé&ur@@gmﬁ”ugéﬁ i qﬁn%_rﬁﬁﬁ#%‘}ﬁfo Cfﬁa‘uon
one of transm ssion energy and power e netho
included ircthaittan@dittedifiestaiype ddi@ uhits. st conmuni cati ons resource
is time slots.
34, The method of claim 33, wherein the first communications channel is an air link and

the second communications channel is a backhaul communications link.

35. The method of claim 34, wherein the second communications resource is one of a

type of transmission slot, energy and power.

36.  The method of claim 24, wherein the 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.
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31. The nethod of claim 24, where the plurality of

comruni cations resources includes tine slots of

different types, and a different count is nmintained

for each of the different types of nonitored tines

slots used. 32. The nethod of claim 31, wherein the

different types of nonitored tines slots include:

Ilnk uni cast tinmeslots, downlink multicast tineslots,

37. p emte qsiéé“rcl@m%a&rthqrﬁ@@mﬁl@g 33. The method of claim

t. communi cati ons hanne S CO
£ Sl § 1Bt Mol R itat BT R S RSadie B oo RS for use
of a ratBldc® unfit MhetBubder &it B&H%”d%ﬁ%f'o%@%fcag;ﬁﬁxgﬁ 1ﬁ%€e?19 es of
conmmuni Catl ons channel so bei ng cou to t he as
resoursesafor evhiclt tesoure¢ hedinfarmtatien is momprédiand: noni t ori ng use

of a second co ni cati ons resqource used to transm.t
i Aftemiaingoh charae ferdeansmattingéhg fipss cownfnd data wnitsast & flgiplipn of

T R N P

compérdeafism tting information included in the transmtted
first type data units. 34. The method of claim 33,
wherein the first connunlcatlons channel is an air link
a t he .second co tlons channe| a backhaul
38. Eﬂﬁﬁ“ﬁﬂ]@éﬂ?& PAneergi the uamics| By ageble Tagion 13 gne of
r f
\MA]?I{C%ELP’ %?&i%ﬁg@&olﬁpgwpkf@ﬁg%o% dc%H & ﬁleaﬁggg?ﬁl}% tifleslot

capacﬂjahkmﬂdtoafan@fl &itanugids, awhedsatdloft the cﬁp@cﬂ? F@StimeNSPANE Pfoportion
information includes at |east one o system cost of

of the éefekrappeibseiohe copaunigaspenehaprel dusingdeadimeslotl ot of a
given type, systemcosts for each available transmt
| evel, system cost of a given tineslot capacity, and

39. SY% t | unffie e
A3 SRSRS roliaBach, bkl obe SACAABH e I e

commohi@ntyen feaguroe upids mmaeer correspondi ng to a nonetary
charge for use of a resource unit, the resource unit
being a unit of one of a plurality of different types

40. Ofrhe ERRY" ?%?aé&glétféﬁ‘iﬂe%oﬁl ngHpe use information is

ore erm nrn harge for transmtting

thSruﬁg BSUeaBOUS dofferdat Axad tharg@Factor pAratbRes Bdrres #)Bﬁdmg to two
fi xed charge factor paraneter, the first count o

differanhintonetand chargesf foxade obgwo d@ﬁﬁftfp@ﬂ@sﬂurc@&mts]’h@pnﬂtvhbd eadh of the
m 24, wherein the g&/lnamca y variaple factor js

o ciefEng S guieE JOUF BOrsPORUME e b Gerob P BEPYIye {ifephich resource
use inRYBLASAL, méhifRas Yne of the timeslot capacity used to

carry data units, a neasure of the capacity of a

t datersiiningas clearge prardrismitting the first count of data units as a function of
the two different fixed charge factor parameters, the first count of data units and at least
two different dynamically generated chargeable cost components, each dynamically

generated cost component relating to a different one of the two different resource units.

41.  The method of claim 1, further comprising:

dynamically ~determining a cost component corresponding to the first
communications resource based on at least one dynamically variable factor affecting the
cost of providing a used first communications resource and at least one previously

generated cost component value corresponding to the first communications resource.
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of the total capacity of the conmuni cati ons channel
during that tineslot. 39. The nethod of claim 24,
wherei n the predeterm ned nunber of first
comuni cation resource units is one. 40. The nethod of
claim1, further conprising: storing at |east two

42.  dil'hé¢ ere¢hntd d¢fictaich 2har ge factor paraneters correspondi ng

to two different nonetary .charges fqr use of two
dPPFISHEE ﬁfr%tscamlwleﬁwg?ew%ﬁ@&nid\f@ﬁsﬁ, each of the
t r I I g I_n
oL 5 SOERRIEROHT KhREPly FORRRE sk ey and the end
node;epd ormation is nonitored; and determ ning a charge for
transmtting the first count of data units as a
f wheteirohe dase sthatgort peofotin fler monitdringed char ge f act or
paraneters, the first count of data units and at | east
two di fferent dynam cally generated chargeabl e cost
c ynam cally generated cost conponent
43. rgﬁg?ﬁ%ﬁdf%fcgﬁgf% ’erent one of the two different
r edenircte disttcdmndunicatiogs detibod adfasestalom 1, further
conprising: dynam cally determ ning a cost conponent
cvheggpthedinggcemmphsafionssechaned isbaivessnithn bagesisbon ead an end
d _based on at | east one dynam cally variable factor
node; 28¢ ect i ng the cost of providing a used first

CRRBMN BRI QEST RSUMBR AGSnAknl SOGE ff?ﬁecgﬁfrﬁt{ﬂié’é@ﬁ)é resource to

generated cost conponent val ue corresponding to

the enflinod¢. conmuni cati ons resource. 47 42. The net hod of
claim?24, wherein the first conmuni cati ons device is a
end node; wherein the first communi cati ons channel is

44. ?ﬁfég\ﬁ"%%"% §§sis4ion and the end node; and wherein

ase statiron pgerforns the nonitoring. 43. The

nehbedth 0 fﬁét&:iomrﬁtﬂlicaﬂaﬁﬁ géicd i@%nfehﬂﬁbdgﬁommni cations
device is a basestation; wherein the first

cohenghi hatiirgreommemertions shanselvs datwdee theaBess taminanicanions device

Ja a0 € d node,. and wher gi n.%ﬂ;g bassst tion controls
anc a 3eet pugtiong devige whick ispigan €8 pedfs 2k source to  the

&Nt rd1R 9aséatiol n%fsrhgggﬂrfneﬁtl (gitﬁaoﬁés;t c ﬁfu%i&ti%ﬂsgre%wrga% to the

comuni cations device Is~an en erein
end ngdeemuni cati ons channel is between the first

conmuni cat i ons device
45. A communications device, the device comprising:

means for determining information relating to the cost of delivering data units through
a first communications channel to at least one of a plurality of communication devices, the
first communications channel having a transmission capacity that varies as a function of a
plurality of factors including physical conditions, said means for determining including:

1) means for counting a number of first type data units transmitted into
the first communications channel directed to a first
communications device to generate a first count of first type data
units;

i) means for monitoring use 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, wherein the step of monitoring use of at least a

first communication resource includes monitoring use of a plurality
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and a second communi cati ons device which is also an end
node; and wherein a basestation controls assignnment of
the first communi cations resource to the end nodes.

45. A conmmuni cati ons device, the device conprising:

means for determning information relating to the cost

of del i veri of) difdrentucorhmuhioattarghresdurédsr 8ded to transmit the first
comuni cations channel to at |east one of a pl urallt%/

of conmuni c&RUnén ofelirtedypet Hata fynitst %oﬁﬁmfﬁt‘tawlmhso used

channel haV| ng _a transm ssion aC|t

Funct ton of CAmBplsh ARG LERBTE R B st e Bcen
condi ti ons, naitdreBRBAM N atidR REGUNT ' ncl uding: i)
means for counting a nunber of first type data units

t r ansmiit)t edmieansofor tstoginfgi infrmetonrimii cdhg obs ficsh anmékr of first type

directed to a first conmunications device to generate
a first couﬂ%tao‘fm&% fragsmitperh apdtthe C@Hmt sndwatl}lgn*%an@nw of the

nmoni toring fir onmTuni
resource t o%z)gﬁgrfeg%g“ cogirﬁwf]cat}? PWS PH i?oafr}g%ﬁ?n%’?lssmn for
the noni t or gdhirstfpefisd of ARELIHE "ﬁi‘ﬁt' ﬁéﬂ%d e BRI e 5t 8hst 90 seconds;
transmt said first count of first type data units,

wherei n theastep of nonitoring use of at |least a first
conmmuni cati on resource incl.udes nDnltorln% use of a

plurality BSastloarenanialies hniireatnipmatiosdsgnelber device;
USEAnk Ofdr" 5L L F%0E ddsf S#omLPCo?lgﬁ'tt ithrdhhdicH rEPéBﬁg A8 Bhe first

units, a separdte count conmuni Cat

commnﬁxsatwmeﬁ-s@ﬁbﬂ othg efivesdat d coMporat Hnfkmhlien Gimcflﬁ(ﬁﬁg Nhformation
noni tored conmuni cati ons resources; iii) means for

indicating ratnlgastnPae neast empetEwacomespohding i fos thanfirsle communications
first type data units transmtted and the count
FeSOUFHdi cating the anount of the nonitored first

CREINIE AvhARRall %@ﬂéhﬁﬁ mipdfedt’ ﬁ%f}n% L3P

a fi rst0 gtgrl o§a 4 1&%‘;?@? S'rsot IJ|c'(}e?l|£to]gé?o ?rrfg géﬁafa

predetatmihedsombér csfeﬁrstrkdxnmumnahcnﬁamnfeannte drahauded diathervguiittud first
stored information to anot her device; neans for

resoureg WHisiidi i xed cost conponent i nformation reI atl ng to

t i St e ost
cSal i eor AT RO, GRRUH Al Reebis™Co Rbmperegy o
functi@t of €RR lof Giedy®asicall) WeRARHed ¢O3t cBMPORHLY) thed & rahfcdlly'®Rtermined
communi cati ons resource;
chargeable cost component correspondmg to the first count of first communications resource

units.

46. The communications device of claim 45, wherein the means for counting, the means
for monitoring and the means for storing operate in parallel for each of a plurality of service

subscribers on a per subscriber basis.

47. The communications device of claim 45,

wherein the means for counting, the means for monitoring and the means for storing
are part of an access node; and

wherein the communications device further includes:

means for communicating the stored information to another node.

48. A device for determining information relating to the cost of delivering data units

through a first communications channel to at least one of a plurality of communication
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means for dynam cally determ ning a cost conponent

perfornmed for each of a predeterm ned nunber of first

conmruni cation resource units included in the count of

first resource units; and nmeans for generating a

dynam cal | y determ ned chargeabl e cost conponent as a
devicdsuriet fignh comnf@gdatiohs thamdy Ranhg al trahsfedsRimntdpacity @&l varies as a

onents, the dynamically deternined chargeable cost

functl@@grg@nlelmhtﬁ of fasspd meiluding physirel ¢ondeionsothatdewice £pmprising:

conmuni cat resour ce i 46.. The comuni cat i
GO GRS e Fon G RNRRG bt RE iama® Fofh B i ato the
first cBR@MicatiBhs @PJHnEPHir&Qe@Watfnﬁ JB?’I%HﬁHIE%{OIﬁt&R/iCQQO%ﬁEI%&ea first
in parallel for each of a plurality of service
count sfifisse rypeetata wiitsa per subscriber basis. 47. The
comruni cat | ons devi ce of claim45, wherein the neans
fagRoRiEIHE medule her rﬁ@@ﬁglrfgdrse b Al ke&tuarﬁéf%mnmh@wmgesource to

f
eenerdRs ShAaut BeBboPbr 8P RERER RRF FomBUR AR e used
to trarﬁﬁ%@ e bt dfriﬁ‘st&?ﬁé' &@{a uRfD WREIPthe lsRpaIT %d?ﬁbnﬂg)gﬁ of at least
A device for determning informati on relatingt

a first h@nunamlcatfomlebsoweuel mg:luiklsammntblsngtliseouﬁha aplﬁraﬂls.st of different

communi cations ch nneI taq §§fleast ong urality
comm IR AR IRCS HOTERIE 0, (iU PLA: SARARE B b Hscparate

count ?}P ﬁ&r&eéo rluE]zgcl S tréﬁ%ﬂfcgé g?ﬁlg %(3?&%8 !fJ)ry ?atcg A tlYeaﬁllfféf‘en??no%tored

unction & plura ors including physica

cmnm@ﬁmdm&mqaﬁwukbe devi ce conprising: a counter nodule for
counting a nunber of first type data units transmtted

i amemag modufestor stoning mformationsndinatimgethe dirst asmbddr obfirst type data

IR R R e -
resourd® 0iddofot 841 ¥88sRfssiBh ARt Bedidd §f i OE Hr ga%hglﬁﬁ time belng at

resource to generate a count indicating t anount
least t(heeavnds;t wherikif iths tmenoorgumodide istorss figsd wostecamsgrhent mformatlon
transmt the first count of first type data units,
relatingti ths; first spmmpaisatsms reieucsy thedixed SOBCOmPONeY dpformatiqryigeluding

mfornﬁ?W ?a%‘n' ?a@ dﬁ,r ?tfo%lérc%?t dorrh ngrﬁ g‘?wo%gfn N9 1itSfrsP gon@m&mcatlons

eren NI carirons Pesour cas

resourt® transmt the first count of first type data units, a
se Earate count of used conmuni cations resources belng

echt agtepoel daemiclyt deterniifihe regost pomponengds performed for

g¥
cations resour a menory nodul e far stori
cach G BRAEBITH AUPERE PhgFEHS P VRS i eHireh Uil BEKYph th
count SR rekﬁufr&eﬁh ifsaigym tted and the count indicating the

anmount e honitored first conmunications
a dynamically determined chargeable cost component is generated as a function of

each of the dynamically determined cost components, the dynamically determined chargeable

cost component corresponding to the first count of first communications resource units.

49.  The device of claim 48, wherein the counter module, the monitoring module and the
memory module operate in parallel for each of a plurality of service subscribers on a per

subscriber basis.

50.  The device of claim 48, wherein the counter module, the monitoring module and the
memory module, are part of an access node; and
wherein the device further includes:

a transmitter module for communicating the stored information to
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resource used for said transmssion for a first period
of time, the first period of tine being at |east 10
seconds; wheriein the menory nodul e stores fixed cost
conponent information relating to the first
conmuni cati ons resource, the fixed cost conponent
ianbtheraddeon i ncluding information indicating at |east
one cost conponent corresponding to the first

conmuni cations resource; wherein a step of dynamcally

5] dg&@@ngb r§u103t component is performed for each of
a pre eter nunber of first conmmuni cati on resource

lanlbbeeslstledtﬂ"%‘ﬂlrd&td htrot thindevide fol infilerh RO ifehodndft Getermining
and a dynam cal 'y determ ned chekgeable cost conponent

and usmgggrferraate:dl aslating unc thicogogf of edetiverdiig tdaga dymiantheeughy a first

det t th | det d
o AT S SRR AT be o
commgﬁlldgttlorgf ?ﬁdnpélt hgﬂgwltﬁﬂgdlgﬂﬁ @gﬁ{fﬁla&‘%}% a%ga f;'t_llfh%on of a

evice o alm 4 erelnt

pluralinpof faotarnhchoidhy ﬁh}ahﬂl tdlﬁhtldl‘ﬁmhé mdﬁmmﬁn}ﬁm@{g’iﬁl&:ombmatlon the
parall el for each of a plurality of service subscribers

steps @fh a per subscriber basis. 50. The device of claim 48,

the © owapge fBUaPE o TSty iR Pisb B B0k i
V%%{rﬁhﬁlcétnﬁls AN ff dfrb'(?t&![‘?d' 2 iR ook mc% ibheapsTd foeéenerate a first

nodul e for comuni cating the store ormation to
ammhhefﬁnbdwcdﬁmJHMSdeV|ce conpr|3|ng a processor

confl gured to cont t he gew ce to.inplenent a nethod

of dé?@}l?ﬁrﬁgn‘gse n‘ﬁ lﬁgﬁtr?g 1¥S|‘1f°6mﬁﬁ’cql@ﬂop%lr%sppﬁ—‘§ PogqngEAte a

9:8tcht1t 1851c9t?1{%t\f1§r giftﬂf: it%{etdr}f uc%ﬁnﬁur&!:z[t‘f’o%rs resoPrcF used to

conmuni ca ns c nn eas one

QfanSRIMATiRAL O ofl Btk 6§ datandrith] WBdreinGRETBRN OE ﬁiolnﬁﬁﬁng use of
channel having a transm ssion capacity that varies as a

fatidrest o Airgf ccunmpmgatmn regowte firedy ssnwmtﬂrungu g qfheyslwdlty of
dltlons nethod conpr,i sin 0 natj o
S e ol Mo o mRa g bl R GRbL S ret Fe data
u'hﬁﬁ‘stmegﬁl%@e écfhtn?’ of D& df dohhuniCA{TY ?ésgﬁltck?ﬂéing %@H&Q{ed for each
|recte first conmuni cati ons evice t genera e
foif tiet differennmonitorked ksmmupjraticd r@saunédss; monitoring use

of at least, g first communicati ons resource _to generate
a codifringniiiesnatieg idecatnpuhe st Hbabeft Brsedypq deta units

GAMH G athE N3he CeME Cﬁldyc%?lqgt the amount of the monitored first

communications resource used for said transmission for a first period of time, the first
period of time being at least 10 seconds storing fixed cost component information
relating to the first communications resource, the fixed cost component information
including information indicating at least one cost component corresponciing to the
first communications resource;

wherein a step of dynamically determining a cost component is performed
for each of a predetermined number of first communication resource units
included in the count of first resource units; and

generating a dynamically determined chargeable cost component as a function
of each of the dynamically determined cost components, the dynamically determined

chargeable cost component corresponding to the first count of first communications

resource units.
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transmt the first count of first type data units,
wherein the step of nonitoring use of at |least a first
comuni cation resource includes nonitoring use of a
plurality of different conmmunications resources used
to transmt the first count of first type data wunits,
52. aThepavied ef ek 1 Ofvhetsidthe IovUROE &t doRfigule8 36 Lo s theddce
enerated for each of the different nonitored .
%amihm Feuntingn@oniéy ogr andsstorgigoitépsgn ipafabelnfet ieash of a plurality of
. iq&ic ting the f%rsg unber of first type data units
SCIVICE SUPATHTS TP BAGUPHECEARME: i ndi cating the anount of the
nonitored first conmunications resource used for said
transm ssion for a first period of tinme, the first
53. pEhé deviod of ¢laien BEj ng at | east 10 seconds storing fixed
cost conponent information relating to the first
cHhtrai adrvae isasisgessaodeiads j xed cost conmponent

i nfor Lon. ., ineludi ng i nformation indicating at | east
owéﬂgggieggﬁ%%ﬂﬁl Y %@ﬁ%nding to the first

comMmuNt GRMURRSHAETRYIRE] it a8ibh tdafitER Mldedynam cal Iy
determining a cost conponent is perforned for each of
a predeterm ned nunber of first conmmunication resource

units includ in the count of first resource units; .
4. aftdCHBRBERL e dp?fﬂﬁmcsmwdmg SMASTHEY XRatalgpinstragigns for

] S [ . t ' [ ]. )

L R e

the coSthelr EiRbli g 698 tun@ORMROHENE RQrJoaHPRNEtEs tRardREtd At 184st one of a
count of first communications resource units. 51 52.

pluralithef gwingaicefior fenigassthe fubteromimunipasions ebawebhavisg a transmission
copfigured to.control. the devig to performthe .
capac it PSS trcmfieivhg! amivabratrigeietsoptpinkvarkepondifons, te
thoB826RREind i lati i.ce subscribers on a per
me Osugsgr |Elkr)1 rlﬁklc)glgllﬁs.ahé%%er?]%ﬁ%%fvi ce of claimb51, wherein
t traindey b eembsr ahfiscoes slataamés tramitted anethe filvecomhtimdations
further conprises: cqnnynicapin% the stored information
channeldiggstpdntera fed eompaunigatiopsdavies 1o eerfapE e festicawt of first type
data uﬁi'?sb(’dyi ng machi ne executabl e instructions for
controlling a device to inplenent a nethod of
debgieHnY Q& 8Pdt UdsNd fildf esmBhunRASR Alsbide 1t gehBRtE 8Sdount
~of deliveri n? data units through a first conmunications
indicaghgtheeimaunt af tHeenstitared fich camnmpiicatibng es@frce used to transmit the
f conq#n'cation devices, the first comuni cati ons, channe
ISt CRR}i _gﬁrét {YPEnda 48HtEnWhIBIRAEF S{PPr HamORirNgsusgsOLzat least a first
commfulﬁ@é(}wno nre%ur@%pliﬁtﬁt?dést ymgrgitofrﬁ%t SIS é*dbfhgalﬂyysdfc A ifferent
condi tions, the
communications resources used to transmit the first count of first type data units, a separate

to per

count of used communications resources being generated for each of the different
monitored communications resources;

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 the
transmission for a first period of time, the first period of time being at least 10 seconds;

storing fixed cost component information relating to the first communications
resource, the fixed cost component information including information indicating at least
one cost component corresponding to the first communications resource;

wherein a step of dynamically determining a cost component is performed for
cach of a predetermined number of first communication resource units included in the

count of first resource units; and
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nmet hod conprising in conbination, the steps of:
counting a nunber of first type data units transmtted
into the first comuni cations channel directed to a
first conmuni cations device to generate a first count
of first type data units; nonitoring use of at |east a
f pergtat@nandyhadicalin sleteemnedcehat gabRN&IsdicomPpos&isis a function of
i ndi cating the anpunt of the nonitored first .
each of hendiierna¢ally retarminndreost qogmnenenss.ttheAwranicalbedetgrmingd chargeable
count of first .type.d units erein.the step of .
cost ciHMesf orgésnihaiby BP0 b nialiosh £ FTee unis.
resource includes nonitoring use of a plurality of
di fferent comunications resources used to transmt
55.  t ke fcomputer agadabdd niddiwh dfy pleinddida wireréia, tha meqdnaterecutable
_ count of used copmuni cati,ons resources being generated
instrugiigs eguiiolghe CABTEIE MANBAENS Aosh FIOBRE dices A hn PeRpTRRain parallc]

for eag B iy b O P B TR P BN Pe ano he

count indicating the anount of the nonitored first

communi cations resource used for the transmssion for
56.  aThé¢ cemppter iroatlabte miedwmm tofiecldiinr §4, pbetcod thef method fethag

at least 10 seconds; storing fixed cost conponent
compifst ERIR PURA G5 P REFd B TATRaeR [SITOUHARRF-cat | ons
resource, the fixed cost conponent infornation
including information indicating at |east one cost
57. cArjeererbmepeisingspondi ng to the first conmuni cations
resource; wherein a step of dynam cally determ nj ntg a
coProcesvp sARMEUES to epntehel devige tebpplementaa method of determining
re erm ned, numher, of fir.st,.communi cati gn resource
and i PO FRAIDRIR 15 e Coxd o BB FREr At P B SRR (oo vser,the
servic@RBrrespol@inertalust Hfa FHhaiaRhl4tiR! Sfahaed GipBbA&3Rnfunication
cost conponent as a function of each of the
with atllenstrrine aif b yluteligraficosh wistion depioes thesmethbd cdypaisingal | y
determ ned chargeabl e cost conponent correspondi ng to
the fiPEErCEANNAL SISHEN iCPSh CRIBRARAFA YAtICD roTIeaRUIGINEe t st tlgast one

Sstehl! %ﬂﬁgwo‘ﬁ'én{ E%F%B&?dﬁﬁ? W ﬂ{y Qhvitl 3 {BF%%F\{Q%%@ Jﬂlargeable

t He machi xecut a structions con
caisntomponem®Malu@r i ng and storing steps to be perforned

in parallel for each of a plurality of service o
subscrémaiingrp qaupder ofbdats iubs tirasmgtedsaito Phéiryg orguumenications
r eadahl %ium f claim54,. wherein the nethod further
c pslg gefytae o %ir%a‘-‘toPH_ﬁu‘Pﬁéélogf g!eglae i'h FESReRatS & Airstpount of data
anHsheInsHOEE toofroviledBY G & fFbBs&icedo Rﬁ@ﬁ%,s%e]ﬁin at least
configured to control the device to inplenment a method
ofontke b £ thei aggnegatah dosti Songonerft orahtees | cofres@Ind itdghé @rahdigission of
c(?ﬁl of delivering an anount of service to a user, the
ifferent portions of th€ first count of data units, and wherein the chargeable cost
component value is determined also as a function of the first count of data units; and
transmitting both the amount of service and the first chargeable cost
component value to an accounting server using an accounting protocol;
dynamically determining a cost component corresponding to the first
communications resource based on at least one dynamically variable factor affecting
the cost of providing a used first communications resource;
storing a fixed charge factor parameter corresponding to a monetary charge
for use of a resource unit, the resource unit being a unit of one of a plurality of
different types of resources for which resource use information is monitored; and

determining a charge for transmitting the first count of data units as a
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service corresponding to use of a first comuni cations
channel to support communication wth at | east one of
a plurality of comrunication devices, the nethod
conpri sing: aggregating system cost conponent val ues
corresponding to at |east one system cost conponent
CAmCesPONal figed ohdrde faabY beRmeergairefiat @oant bf ita units and the
chargeabl e cost conponent val ue; counting a nunmber of
ddyremiedltysganeratech ar gedblernost confrianent. cormuni cat i ons
channel directed to a first comrunications device to
generate a first count of data wunits transmtted to
58. PIAYHARCS RG] 51, AR Ahe 86U iRy bBmbRgesuSer
ereln east = sone he aggr egat ed cost conponent
vadiemtiogr Sysepordst tempdient valssicogtsponding @i bf &aenbne other
portions of the first count of data units, and wherein
systeng pest @@mp@@b [eganssate a cenppdgbangealns g@st p@mﬁememt whlvecrndl so

a nction of the first co unt ta units

*rafoitRE hE" adbwhinee el ehuRtael woRLCooncht lfsto the
accoux@tn%rsgﬁ%phﬁn BRlacc SRR ??cﬂ@)co\fal ue to an accounting

server usi ng an accounting protocol; dynamcally

determ ning a cost conponent correspondlng to the first

comruni cati ons resour.ce based on at | east one
9. dfn&RMERIer yreafiﬁh lapPedipac eBPoaring cpeine 1ax6ceiakle itructions for

comroliYL 848 B HERE LI5S BOTTHALEALE NSRRI 5P AOK ifling o

xed aramneter corres on

the costRfi gkl We)‘mg f&ﬂfaﬁﬁ)un’f SseHe® 10fa 1Rer, BRAYFER dbidel orfdh% to use of a first
resource unit being a unit of one of a pl urallty of

commdnmateqrencham@e@ §Epposts somorwicaten whitle fat rleasd umeeoligeplurality of
o é ‘$ qitored and detg n%nlng a c@grge for
mmPP‘éiﬁ%(?ﬂ etV?cr?é RACHRAILOMPEISITE 1B Lo BInALon i sters of:
f j f ARet t
e o A AR A BB Bt A o
compariear @eabpendigsto thosgpone nt genbfite d Hiest dlmrgmleocfoscb(&hmtﬁﬁt value;

wherein the nethod further conprises: %regatlng
s%mélﬁg(?o%mé%fnﬁf)ﬁéﬁt uRifs) GrRRsIHBed dp o & gcomnamcqitéa@tchannel

s P B AR RS o SO RS
prov1dé€th@ Fifdt ARfbupeePRdvieb & Brakke viRsdin %Pf%grh%ﬁfe yferhs %g%r‘égated cost

t he accountlng server u3|ng the accountlng pr ot oco
comp@@nt walne:smmteeporrdsadalm tamsedssion efdiditydm gortarkiofi¢he first count of

d ex ecu&@&@ ﬂ@ ucti ns for contro ILng a device to
ata upits, ppdwherein theohateen’ e&@itéPPﬁpﬁP?fﬁ \Z! stRgningd alsaas p fpnction
ofthe‘f‘?ét%%hﬂtgof{cﬂta INR. cost of delivering an anmount of

ervice to a usef, the service corresponding to use of
atrinshﬁttmgClﬁrm‘mhd: aaiduansf chatuaeind thesfiRP@hdrgeable cost component

conmuni cation with at | east one of a plurality of

value to an accounting server using an accounting protocol;

dynamically determining a cost component corresponding to the first
communications resource based on at least one dynamically variable factor affecting the cost
of providing a used first communications resource;

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

determining a charge for transmitting the first count of data units as a

function of a fixed charge factor parameter, the first count of data units and the

dynamically generated chargeable cost component.
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conmuni cati on devices, the nethod conprising in
conbi nation, the steps of aggregating system cost
conmponent val ues corresponding to at | east one system
cost conponent corresponding to the service to
generate a first chargeabl e cost conponent val ue;
60. cobntcompuier nemdadle afeddmi avfucldirs SOr aviendih tthel method urther
first conmunications channel directed to a first
compr§truni cati ons device to generate a first count of data

S hE STl i SRRl §Rue " FrrakrObgRE g, fast one other
systenP &kt 8QapSkne Q?%ene%’lé@ QBRNH cUAMgbSste 6O LEMPORIS vhRel he
transm ssion of different portions of the first count

omeatd;aﬁoa conmiting, a2 aurdberhdrdatanurtitsarankmittpeabtoea Giog ttommunications
onent vgl ue is determned also as a f nctl on h‘%‘

Chann? rectgdsto & Bthicosrmyneations; £YIce (¢ ZRRTHRCL] Eft ls6UH Qfata units

tran51rﬁHPd"{6;per8(/1d%qB%/ hE& aﬁ’ﬂ)ﬁn{ giesefrv&%{o &1@ 5 &e %\Qlle%llg QIS feast some of the

server "usi

aggre@EROeRt ta@pdent Ozﬂgks ccﬂ%@@@ﬂ&db |th/e weiseri ot @Igd@feﬁé@$bortlons of
conponent corresponding to the first conmmunications

the ﬁr%wunt:@f bédese dints, andl‘eh@temoﬂ@ dlya’rgmbéealcloyt vampaiying value is
deter ?-thﬁr af f ct| ng gﬂw ost rovi di n a used first
HEB AT E%\? 8 gst ccgjlnb? a Ynifs; >? charge factor
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a resource unit, the resourte unit be

accouning sefveausp'hglr}alaictgurmlﬁlgqbrcftécejl.ent types of resources for
whi ch resource use information is nonitored; and
determining a charge for transmtting the first count
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The conputer readabl e nmedi um of claim59 erein the
with atdedsd dne ot bgrlurabynpf cemsunagorglavicay thy stesivecasnprising, in
conmponent val ues corresponding to at |east one other

combigdliGem cost conponent to generate a second chargeabl e
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data unit nto I'rst communiCca

systent Bastn@Im tine 8C t &despOnding i to Sthe GONGEN{C dérie@its £ EvdtChatdeable cost
generate a first count of data units transmtted to

compqsephyades;ané first amount of service to the user,

wher e| of t h egat ed cost. conpone
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commRiR KRS AESOYERe Pasedaon #deast one dynamically variable factor affecting the cost
of providing a used first communications resource;

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

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

generated chargeable cost component.
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accounting server using the accounting protocol. 61. A
device for determning information relating to the cost
of delivering an anount of service to a user for using
a first comuni cations channel to support conmunication
with at |east one of a plurality of comunication
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t eorapriept fasget valghanbecat el dr esour ce based on at | east
one dynami cally variable factor affecting the cost of
providing a used first comruni cations resource; mnmeans
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corresponding to a nonetary charge for use of a
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with §elai o ala Plﬁvglﬂw? | ORMEniAian: draces. Sifd dREsh $ompFising, in

determning a charge for transmtting the first count
Comblo?&ﬁgta units as a function of a fixed charge factor
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of service that results in a target chargeabl e cost
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of datyy pits, BaRsHY et (apslKte thefirg ampupkok ssrvce etheruser, wdierrin at least
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St one a plur conmmuni

portiofeYf GeSirst fRinEBF 168 uBRATRINdSVIRGeinithe cH&F@Hb‘I@Eés@ RomPBnent value
aggregation nodul e for aggregati ng system cost

is detegmmsdradaotasvafiunetion efche Ssponuntng dat wnits) east one system

Q rgns%tqgronnlgg&le for trans %Tr?é both tthoe atn?oeun? gf glelr\%ge Elr?d the first
chargeable cost component value to an accounting server using an accounting
protocol;

a cost component determination module for dynamically determining a cost
component corresponding to the first communications resource based on at least one
dynamically variable factor affecting the cost of providing a used first communications
resource;

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

a charge determination module for determining a charge for transmitting the first

count of data units as a function of a fixed charge factor parameter, the first count of data

units and the dynamically generated chargeable cost component.
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generate a first chargeabl e cost conponent val ue; a

counter nodule for counting a nunber of data units

transmtted into a first conmunicati ons channe

directed to a first comuni cations device to generate a

first count of data units transmtted to provide the
64. filThstlevaomoitlainf 63 erhdreia thoarhnent w eeryicetieliedrad &t oreadst

., 0 of the aggregated cost conponent val ues
l)gﬁgﬁgéﬁBdek?g”ﬂﬂﬁétransnission of different portions
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chargeabl e cost ‘conponent value s determn néd al'so as
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transmtter nodule for transmtting both the anount o

has besaredcbed.and the first chargeabl e cost conponent val ue
to an accounting server using an accounting protocol;
a cost conponent determ nation nodul e for dynamcally
determining a cost conponent corresponding to the
first conmuni cations resource based on at | east one
dynam cally variable factor affecting the cost of
providing a used first comruni cations resource; a
menory nodule for storing a fixed charge factor
paranmeter corresponding to a nonetary charge for use
of a resource unit, the resource unit being a unit of
one of a plurality of different types of resources for
whi ch resource use information is nonitored; and a
charge determ nation nodule for determ ning a charge
for transmtting the first count of data units as a
function of a fixed charge factor paranmeter, the first
count of data wunits and the dynam cally generated
char geabl e cost conponent. 56 64. The device of claim
63, wherein the anmount of service delivered is one of.

i) the first count of data units; ii) a period of tine
over which the first count of data units is
transmtted; and iii) an anount of service that results

in a target chargeabl e cost conponent target value has
been reached. 57
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