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VEf fi ODS AND APPARAYUS FOR PERFORM NG RESOURCE
TRACKI NG AND ACCOUNTI NG AT AN END NODE FI ELD OF THE
wo bhERTI3e3N: The present invention rel ates genepel/Ug2008025789
.. the field. of commni.cati on systens and nore
MET}HSBSfAISHIARPABAlTéﬁwEQB BERFAIRMING BRESURCECKRAGKING AND
ACCOUNTERSGi Ah AdY ENsNOIMes and to provide a service
and/ or costs associated with providing system

reSQuULGES. vice and, optionally, generating
FIE LN F%%ﬁiiﬁﬁtﬁi—éilling information formthe tracked
resource utilization and/or cost informtion.
BACKGROUND: Cormmuni cation |inks used for transmtting
padiearesent iawgntioo nelpiey gerpyallyatofthsbeld afreemmuafcaiors pysegings and more
F.e rce (e d. ndw vaj | e r .
oo G SR B PSP PR B B RS g g e
servidtl dndir eOsts aacided with proOdingGRaeMITestdres €oich Ky wtenmsl, optionally,
that are connected to an access router by said .
generaBngisPuningome/ar bling idempsier prgn ﬁl@érag%ﬁﬁi/reéﬂme gtHization and/or
iiRmuRscations Tink in link-lTayer frames that may be
Com}ﬁon5|@%fed to be different types of tinmeslots over the
comuni cations |ink. The conmunications |ink, and
ti mesl ots over that comrunications |ink, are
2 known apriori and therefore the systemcosts
associated with the utilization of a nunber of
timeslots is known in advance. Prior art
c drammitziaatiapnsnkss jupddsfor Hansmitingposketsiraditionallyihave a fixpéamount of a
singipesdints e an ST Eo LBRIE b X Smbl e Sumbos bl flows. These
packed flods GRuditdcted thwhels | @Frdniiaine bF kSerd] $ysRMmsttha aftiedadEcted to an
of tinmeslots utilized by an end system or sinply o
access P Yt GO CHIPNP }j]ak.s”lfhfé)aglfet%)gg et ovpkihg gommunications link in
- [ ' - {th
ink 1§55 IR Pk ey BB SR B S Aen R AL Br Y
commuiid¢asioasrivhloithd comnamicatidnssiysd, emd hedoe tHeaimésiats keet tha
tinmesl ots or packe accountin

BAC

] s, is sufficient for . .
commiGRoRS ErigArd B SLL LT AT BB e S Ug T gssociated with
the utilffafbABE b BmbEL R tiRksBRGis RASWE T BivahcdPriof 2% c6X ARl Btions links

mul t1plying the nunber of data units by a charge per
includtathaseuwith muBifie rypeoofetimesidts skthaghedchiybe phgmasidt is still of a fixed

) counting syste can take into the accoun i fferent
size. B RSPHIORET DRty SRy sk B e T PAELT ke QR e number
of tinkksfs dtllZeK by AR eiks agenDfor dinfp1 ¢ tratksithé nerabati 2@/08 k28 € ackets being
over the conmuni cations |ink bandw dth where said

deliveyed (g, eed ecaiyed fromy eaokesndsyitpadWith aaknovmelinad; Get of timeslots, the
| | . .
v 5054 s MO0 10 SEEN) £ lARES, AT s
sufficiehtf@&cosuntiag puposal Biling bamsthéoradshee themotmintiag ifommation into an
[ Once agai n_t hough, prior art s¥sterrs,t[)ack t he

l'i nk. .
end s¥§igm ﬁ’_@“ BY fPresPie nmlpplylglg&hq pHBbRL 9 Q@P\W‘E% ¥ P 5By Ee Refflata unit.
Otheltrlgﬁela%'gFll\ilst'ﬂcgite%iybﬁlﬁlg‘éxha ARG ESsysRAls U #AR ihdliRe &count different

e anount v a specific¢ service class charge.

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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Novel communications |inks are being devel oped in
which there are nmultiple fundanental |ink resources
w0 bab/ozsesl to be tracked, and for which the coBeT/OR2005625789
””utJluzlng,each ,,,,, resourgce can be very dynamc. Wreless
prior wmkdbmmmt@émoumc uBlizaddn epchservieq dassyand the kiling

cation
systerf i SRE g Mok i€ & il o B D P RE R b
are actively attenpting to conmuni cate at the sane
time. Wreless |inks have constraints on transm ssion
| Negekcompaunigatioas il@kgzaré beiag |dt3‘§c101?eﬁlt1§ r“fhé%ﬁher@ are multiple
fundagq%ﬂﬁf bt oR0g: t'h&t% &‘?c%é/ trgc%gé,tarnﬂ'f { &6 B utilizing each
m ssion energ sO needs to be are across
resouftdIchm pé eenyalynalﬁrcs“armsb dihkeleave d@mmiclorapamtﬂmsthdltlfmctuate over time
signaling and end sy st%g1 packet % ort.. her%P
and spacg¥I HENGMbERJAatOoR ANGmPY PRI O! £ F%‘i!%mé‘r‘:& mn
nelghgélfr]cr%rc%m tﬁét'ﬁ?eséc‘ﬁtvel‘&%@t@ﬁbﬁhg?% coﬁ%ﬁrh@e&e attht k&h&fine. Wireless links
type packets of “the sane size can incur very
have «:bnslfrsnmun tramautissiontlénslsodnerio hirgay cepesityiinterfergppe geferation and
ects. descr bed,.in

regulaé%rm cioégfa}l%tﬁ (}tn ﬁ.ﬁgltlpgulé srln}sg 8er§|¥ éils]p 5] &/ s sRared across multiple

carriefCAARb/ & c@ﬂﬂn@ilédtlbﬁghﬁy Sipeiifg aNgene g}&teﬁ’ﬁi pﬁc}k&t &diﬂsp@ﬁ tDifferent
information is typically generated in the nmanage

transmpissine levalsiie Hiffgent simeslofs qredte Aifferet imsslgt eapagties. Further, different
types %Fggckg st 'tl%gsaﬁ‘re s?z%pcag 1%C¥ll‘ 309 YO 10505, ﬁl%lc%ﬁltrﬁlﬂl'i‘caﬂtms link. None
ng leve a t transmssion, IS no
of theS&]faﬁd othentffécas ddscalsdd in ghealnijpdllcatdmt mlenbduyrtgp.ckbrbardyﬁedmmto the
per. end system of de ilvered ser.vi ce.

accougiing XLEHIGTE BFEReSORRERLEL BB ePspidomaEion TUPiFAk generated in the

mana?é]gé ]aﬁgs\%’ﬁlcﬁ‘%‘ﬂgﬂ RFRGeWirbNoRE %ﬁh@lﬂgnﬁﬁﬁgﬂf capacity and even
esou ces of a service are tracked in a system where

rought dalzcamaoﬁ catg@ng kevely foradateunittsangayssivai, fsgno aufficieat fostyacking and/or

diti ons includi SQ utilization by other

dete“ﬂg’é‘igs 2the FRRAPECRY LT 8‘?&1&%%’ #Jieéﬁ?reﬂ AVEKE1 on are wel |

suited for systens such as nobil e comruni cations

systens, where the anmount of resources and/or costs to
SUMMARYt em of providing a service are dynam ¢ and can

change on a relatively rapid tinme scale, hence need to

be tracked during service usage. The invention

| "tizdesn 6f @Sdirery usebwiprodde akdrvicatandior oasstsaaspmlated with providing

subscriber basis at a | evel of detai

syStemRORESS FOF assphtiesare fReled IR AU eGP yalg%%ﬂ%ﬁﬁsoume varies
HffratiSEbY bfiRr G424 9B method
deperﬁl}{%%{]}\éget f%%gl ltg)glggg; unc %eg%m%éf r esagur CZS anSUI’TEd, methocs
of theypredent ingertivmume well snigsidor systenipeiunly augebile oordmlun'metﬁora systems,
fixed annﬁpt of dat s var as a,funct

wherg 5 ATBRRGHTBIOESAATEPEETS Sdryied Ry Guat R ReE X dynamic and

can cﬁé?@gibh EE1aH 841G r4Pi M BFhedBald HeHEChde@Mo Bé trhél@didUAAE ber9ite usage. The
ot ler system users of prOV|d|ng the service to a first

inventigw fvolveg tracking reéplmge oRitiggiiaardner pas cebscEberepsiaéln drvet pfedetail
beyortéégtcttrqjg%q gnhsglg e ere %a%pw ddt%l 3ﬁn(ll'/8r gtﬂgllp%)%(te L gsoﬁjpcegtageé’enerally

e cre pre-al 1I"oCa

fixed PSERibehages car l%dwérﬁﬁ?ﬁed\ldslatfhncafoa qﬁﬁmuﬁedcérmum‘:ﬂ euvlth the amount
users when the user to mhon1the resource
of resgprsgs beipabeed tadelivenaiiixgd amopat of datHnits Varying as a function of

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

caused and/or the effect on the system's ability to supply data to other users.
2
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Resource utilization and cost tracking information may
occur in a variety of |ocations, e.g., in nobile nodes
wokioel2mee t he reci pi ent of communi cati ons serrCTES2005/025789
access nodes which comunicate with nobil e nodes via
wirel ess links, and/or at other locations in the
NMaf Bk RS Yo?rtlﬁé'nall&@?etd &4 prParuhRaSTedbrbés2Ahit® Bre provided
information is nmaintained on a per subscriber basis
to othandsesowkdri thre ssave wham thieesauice wgs areallegatgskdoes npkieseithgefesource.
per service level. Cost and resource utilization
informati on on a per subscriber basis is communicated
Uﬁle@@ux@@ ule£6I6A hd) Gost BATRING HEsrhRISN Riagtoecad inauahiedsof locations,
., Radius or D aneter, to an Accounting Server or
e.g. lm@ll@a@é@s whigh areTthe recepet e EOTNMPBICARRNSSRTVIEES Lid@egsy podes which
comrrtl)unllclatfigwgﬁ n‘?o;b 12%0 éérﬁé)afﬁ%]egﬂnﬁ& c?mgg{lﬁ?mc%on-ghﬁ the
ormation may use 0 determne ftl at
comnini&itiogs §yeterd et unhd eesoMiteshutilizgaordinfamation mdinwinthirged on a per
user, the reported information cagEbe u ed to a

subscSpRhRS IS “PRPURHEL RIE8 AL BRI S B BEUNUIET P efice level. Cost

and rgs%hﬁ%%lﬂfat g‘%mﬂﬁ%m MB& R uBscHiBEr balslib chBmahicawadsing an
ransmt and/or receive data, e.g., via a wreless

accodnltmg coﬁuhmduatlomsgmmpglmush exan gbéiadd}swﬂh@!mat@r 40 @8 dccounting Server

orcof VRIS, SREMAS AP G 0S5 ARG SpFRREAS b

embddB¥&ts. "hCRp&REd iBERMAASN iy bB Gseto Weterrnlie ﬂa$§f1c1|ng$or a service.
agreed to pay for a connunlcatlon servi ce.

With rrmwcfm individuabusen shayegorest infareatiorean heyssd ﬁ%\?‘? ¥ Schedulmg
track
parark 8§54 R e PS5 pEUES el lne SO Buct SRNPAESLER vl o ltowed 0
transfilt aAG/LE Seivedatal € glyeiaea witelesstlikt Sthédudingweiglsecam deusted as a
different | evels of service and that enue ich can
user GRS BPREICERUEFSHY kerheng AYSFT ﬁosé%ﬁﬁﬂ‘i‘%‘e%f”‘% %‘WSE%%“SC of
esoupc%s AtniY g!&gl Whic c%@s%bﬁ&sto‘?ﬁe Shbet t}Q‘YJ&@ffhﬁ agreed to pay for a
onmmuni catl ons system where throughput wll vary
unmﬂmpenmnmgvum a variety of conditions can be maxi m zed
and/or at |east increased over systens which do not
take such factors into consideration for billing
PUTHAS B8R reddArRGADIZEPHCAM Watd UeliReryRnRs@ation kB oA, per subscriber
services can be provided where dlfferent users are
basishirariseussetinf sfcbq:cbrhmg;pnpaﬁeqafnémwl@fe pafcher adgusiashiB ag 76ERSE nede to make
s seeki Y
sure glla%\(ﬁgfﬁ{eggysgﬁs Fi ggegenrtrgéy% Af%%lgl?c%e @rr}l])grt Zé\{gﬁgﬁcvglscgr%n be generated
by theivhiyifiGarhsundcedata Whighean bcadiawegedpe rd witsless or cmhdﬂldlynmm,c
users I n bad signal condltl r
comm@@%m&wmwlﬁgeéhgoughp%&l éfﬁrycfgegalﬂ %32 agielyof gepditions can be
in
BRI 8- RIGHABATRERat gl s o
consiglegriah fardvilding ipop®sd¢so ref |l ect the hi gher system cost
associated with delivering data to the user in the bad
signal condition. Users seeking particular [evels of
SV ES IR VARV thE PFesBntdHnfBh S8l i@RREN be Blovidedivai®re different users
resources such as bandwi dth In sone enbodi nents of the
are bptedsieffierenthy fon tjapymistingtthe sasesmedH 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



10

15

20

25

30

al | ow unused resources, which the user paid to have
guar anteed, be assigned to other users. The user to
wobmaoedses resource i s assigned will normal |y beCbhUsi0es025789
~at, a3 diffterent. rate.f.or the resource obtained fromthe
the uggrsiarthe Betier sigasl dopditigantrrafless thphighessysemess assasiatedryyish
. user ed.. r I tionp .of the guaranteed
dehv%%@o%a\gc]{é tﬁéh%ﬁ%ﬁ%@éa&:ﬁ% Clp?g?lttlgp'or the re-all ocated
resource. The system administrator by acting as a

reseller of the resour CE can profit fromthe

r SAErOeEKing RatiH g o RIS of SRV ICHABY RAY SPTiagayanigadanqunt of system
resoutdd€ sﬁmlﬁ'agﬁvﬁi%rﬂr%ﬁﬁ e'n%otig#rﬁ( & th@febérRlhvention such a user can

conpensated for a resource [ csh wou c? ot herw se go
allowunusatkesdunceac wbict dlmcesenpait ta havei guarnteedrhe agpighéchotdtiarsisers. The

may be made bet.ween different S, 0f da units,. e
user (5 odn U EPUEF g aeRBred e popuiy Bty S GerkButliof g resource
obtai A4 P& B%o other RBY then FR\teR@allRYvilabRrésovRes The iser who allowed
recei ving unwanted data units, e.g., data units that

reallagptéorhefi they gearapprerepredie reipbussed i paghfar thens-atlpsategrasayrce. The
syste > till?l'st?atl Pﬁ)ﬁgﬁgaggrésgllg{ oqrqué g@o&@%‘%@p@?ﬁpﬁgﬁqf‘g‘regflocation while
hen}ype Bei g rejected by the wreles erm nal ~ ppor
the ude® whb@figMal§ ipaid fov e rédoarceiguataa®s id fullk ok padiallg compemard for a
efficient use of the wireless link. In some
resouggeviiFine Rkl otheryyésergojwupssh charged for packets which
are indicated as being unwanted and/ or the users bill
is reduced as conpared to a charge for transmtting
wdnecbrgack etith the fnfventemt, disenaions ofaytbielthadedpetvesenisiffersaictypes of

for acknow edged packet .conpared unacknow edged . .
data Yol S8 SRRV RRckeouRT PP BRSO Feo D imTPesE A pobile device
may 1eBbrt SHER BS§ fdebiving BERinkAdata s Se. %‘f’,ﬂ&at@ an€haOAE bERE dropped by

retransmtted data units at a different rate than

the upescicewallwhhe bystane may ang thiis inbame ey toodiep thediniveanéadepackets of the
type l(%:eyqxié %?ﬁsé&gggt{y thé RE2leS te%x%%gfﬁgiérstb ?rgﬁ%nl%g igl? 8%%\%@% wﬁxjgf;éss link leading

assocl at € usi ng
to mor€tffRimide fdhelairalestliiks [aRAMO embediattnes, b Rser is not charged for
retransm ssion will interfere with the scheduling of

packethwhich argsinflicgied s peinguRWantgd apd/or e Pagis Pillds seayGed apgompared to a
charg'le QTR tﬂﬂ %Waﬂféﬁ z)gc% iPefent HREGoF BRIiA @%ra% PEL¥ddLfor

evel 1nt system of the present 1nventionh, numerous
ackndow led gedgpaviegpais cmspasrdaurpolswiviitdzed Iphdwit spdéor sipsit iamts twdhich were

optim ze the a nt of revenue that can be generated
trans‘@&@ﬁﬂ”ﬁ“‘&té%%es%]i\‘ @C?‘P{F‘i may reduce the total system

t hroughput, e g., because nbre resources are required

to transmt data units for some custoners than others.

G Users mabe slomgeddos retrapsmsittadiglatb aniks 4 4 ditfereat ragg/than packets which

v QA SR RGP B BT TR e s

cost A3e@adtéd/®ith HHIAE higher FINE TorhGhTsmiGYS HATUARY SIS HEBHSD Ehe

i ncreased in accordance with the invention as conpared
retransgissips wiksnigHercevigh thejspheduling ot the trapsraissiae {9 gthergisere

actual dynam c cost of delivering data and/or

providing a certain anmount of service. In sone

ertioeh tie nhwunserisformatiqrayadked be agpaasubatrded/ per seevitalenel in the

am%unt of pr eal | ocat ed - . . :
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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resources or to receive a predeterm ned portion of a
pool of resources. Sone users do not pay to be
W@MB/&ZﬂB%d a certain anmount of preall ocated reGDUSIET025789

d_sinply are.. ted when they are
obtagj\r}xaqel?‘tlggﬁgygar e?.é gla"edep}rz%s gtg gﬁlltq QA Yype Bg‘qu ¢yen though it may have

a negRv0 UhpRE on WIRA uskrd) Pdtem fevdnue FRY BE ?&rﬁi&@@ﬁ{ dcREfdance with the
requi res additional tesources beyond those
invertifisasrcopwaredgo systemy wherg dilking gk tied flirpatlyab trecatiad dymwamic cost of
esour ces . ava bl.e froma particul ar
deh\;ﬁgg‘? 85[[? %g&agéroQIdEQ &t ?ﬁ\ﬁédaql%ung Eﬁrpng addi ti onal
resour ces, resources which were preallocated to
anot her user The real | ocated resources may be
re anRgdimentgesess APy &P ey 2vasaiecd weadtayamewent of peaallocated
r e
oo o Bk Aol T D B h BT 3o go not pay o
be gugirdrit¢adcn Cteotapm}n(alnp pEpreatinvatedresohrees esdsimpBare |g[°arﬁélﬂiésources when
the reallocation of resqurces is

they Pﬁﬁaacvﬁ'i%m {isrSe. geodh & PHYCVEnPIQ OhFesaureSs o\Yhera upd; e.g., service
subséhRf,geghi e@rad&lhﬁnzﬂ @éﬁohﬂ:@@t)@ﬁnﬂ BRI 'E&ﬁfbs@ﬁbe‘?lé' 1‘?16&"3% & Pesult of

IS h|g er than the rate such resources are arg
prealjqeagipreorihe émagetcpfmsou@esiawlable deen a phticwias p@cﬂt tht lueet m allowed to

sl S FOBEEE o NP SR ATE B Pol b GG e
reallcfo@fedtrb&buf@alrrlag)(batr@ﬂ)ufoe§ ohicheferthbl @it BESREd bER! oth&diser or,
he resources Is billed. A difference between the
alteﬂ}fﬁﬂﬁ‘ﬂh which bawgbeen dakeniaiay Arasu e oidr juser dug te heeryisersubscriber being
[ r

iR S NERR SAHEE S5 SRERRON, s yocsiono
resoua@s auimgdkag. aarsvr eeeivihgeealvoatad resbadceeid chirgédforeiettall@ted

can be a f n. of riority level used in )
resouiG g AT HELD 1s BRDF i B SEF pisdyresduressire Chayesdait pre-purchased or
used B$ @luséwid @B ertiPled &FGleMRe FeS@UbOCRIBhe e?r%ﬂ[rﬁ&ﬁs the Sep from whom

in the case of nultiple users seeking reallocat’i on ¥
the reseurees wers reaflosatadrisigivenof credie fardie reatoitaderesomses while the user

on_when I i ber, relingui shes

reei R B B leel i PB4 U ARG RE ek PO gt he amourt
billedxdehe udepfeceaigrhe reaﬂoéa@&pﬂéé&ﬁcdst}é‘ﬁreée%tsraeﬁrbﬂHHJ s f’stem growdmg

early giving the systema relatively long tine to
the reglleqatien apd agCoupinggRviess el herpmauat eharges m?ormecmeé din b@la function

(N Ly littl e ne t .
of a pfFy Ie0@Tsl HERerifn B VeiDick SUAIBEY o 3" Siifimg FBctifhigo receive
reallocated resabiices atgedn tlesasy ofaaultipleaussisSeein FEA116408I08 ®f resources. The
real |l ocated resources at a different rate than
amou L e B i oo ds e OB henp suBs B BRuishenG pre-aitocated
resouftSHERRIGALEA & SR tRr BEE MRV, ﬁrg{ sro%rég‘mat% L u1shedt early
system resources to go to wast or give a dlg
giving the Suﬁgm@debm}db’llmlgﬂmd tor frsbanrottes usd’rlvd’ro @0 we th'eedsource may be
here is an .ab ‘ﬁ%dv e .of resourc S an
I

credit‘é@?{ogﬁhga&urﬁ? “Yliloa@&?s yl tt&eetups t(éﬁ:@ @;e resource. In addition

to gwmgr&&ﬂ&l fogreaflodateRiatiRedk afle ERRM ?%hﬁx%e %Hﬁééﬁ%r@allocated resources
predi ctable mnimumincone stream [In sone enbodi nents

at a diffement gate e sised pregiesdted gesonek Iﬂetbtsum}‘éleamlab systewi ¢ charge a
e
premlg%:d(l:'n{{I %?’g‘%rg g'horﬁﬁlg&ﬁg%t%r%r}e{’bﬂgceg l?o go %%rbcg%rrﬁlv%g ng?l{nt for
unusedfpreiﬂllo@alemd)mrcatwlunh Aoluigsed Zz\&feteahep%(w o aBundgndeMMAsources and
erve P Fﬁy occur at periodic
the system admin strator wou ke to encourage purchasing of preallocated resources to ensure

a predictable minimum income stream.
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intervals. In this manner, a nobile node nmay roam

recei ve services fromsystens and system operators
wordsiogs28 t s usual service area which may not Pem@s2005/025789

connectivity to the nobile' s AAA server and/or billing

system and then report the utilized services at a

| ater dat o the iI 's Accaount i and/ or
Yt SrhodPeniandli e desat i Ry LESBCaAp S gRusstion
mforrﬁﬁfo\ﬁ' 48 RS ESIrBthaec A BatB@Inf SrAiBH k& E. . AhO PR cARInB Phrt of an
to enter into billing and cross servicing agreenents
Authentit#tout Autherizasion e’gcnwwgl(l‘\y%@ssgty@r(a)t ekhisymaly occur at periodic

8 FR By B R BB SR 8 sy

operaft?§l6utsiad itk @i bdreict arakvHidmay yipivetotirtavity o themdbile's AAA
cases, the nobile node stored packet flow informati

servergndlarshing s} e ddhen PR He ylgehirropR 04 13T 3R to (he mobile's
Accourmé]g MLk 8[11118% sﬁtefrrln O14i95ind1 Qaééogmlrp%aﬁélﬁs and] QIICWJ’?&eIrﬁce

can req résources for a particular packet
provifldrowhbute idieonneseedith ene asohar ce@sntering billingadniliccoss lsenvivang

segnents, for a different flow .The i.l e node stores
agreeTaRBRIOH b IS AT et e Ea i S hing sk Sofecions
betwéell %c@:b%n%%%r%?@@f diffregnQN6S {)Ifolvﬂié&“s TiHeSmbtifeGiodB PR liable track
I's used, I'n various enbodi nen to adjust or contro

manylsypdsiofy gatas $weime easesaithenmobite rrmlblstcéedwmet figve infpimgtion and then

i ff
colledtg FiFt tHO s st oh "aome B En pLEDRBTRS: tasse dhe mobil

node BAGRq Rt re@blhjcésﬁ@r R phifiesas pacRBIINGY bhﬁhemﬁw th@tdsotrces, e.g., traffic
tracked for billing purﬁoses can be the nunber of

channghegeatestsoforrrdiviergnt figy. Ahemphidenededtasgs nfrrmpbipn indigasiag when
I‘CSOUECQQ ¥‘e {lgsq CITR)lP IOh? PBQ/%?C gé%ﬁgo%%t%ﬁgwa%@fn? ag§n 1seus9d 'in various
u3|n§ & flreval . opped, e.qg., discarded franes
emboditetn®y, taijke os conteyt bikndadsbeated vith thie hfobile node. dfte rhbkzite node can
packet s/ franmes which are recelvgd and

rack KjerciFans BTy TERUIGRIBIOPBARIGER S TroisSaheimenss in s geeess
node %r%gl'llhéégfpo%éc Jﬂ&?gnﬁé irfFBFhion %@K&f or bi¥hg FurpERSYAE Be the

I'ng and storage are described as Dbeing

" numbpeoff pmckmsi of frames ihewse nesdsdl by drompbide mdelthaztahé wabile node does not

on can red i,n several Qca
want 4 QiCElR S omg AT Oy rmarBRO ek ri iRty S8y b, may be
billedHt bafdpfi@Bit rh@ QR4 PHdRets/Brafhes whivh a@@fbc&@d@ alliﬂib{setlr Mernatively, the
resource utilization infornmati on not avail able at the

mobilggode samrdissuetitiebiHiag stadgdonsuch frages aAd/PRPISKA%L | on
collected at different points in the network can be
communi cated to a billing device, e.g., a AAA server
aniihils @dourbe tidel thacgimigandsiotage adudBCobs] @dding mnfokmed in various
features and benefits of the present |nv tion are
nodery FapeuFs BHIEIOBUMONMIG 8PS FIGRFORAE 57 FFHIARPAlAPE Hith different sets

of 1nf{)%$tfb\%eﬁ{ rﬁ%#ﬂl@ct@d bSth@ Bifkerd it $caBbhs0B. g0 fhAthde AR A thack resource

emented I n accordance with the present
ut1hzatmnenfqrmanandotwaﬂ@lmatthmdse@fmdh eTb¢ gsevyrce bhlization arformation
ure 2A il ustrﬁﬁes th stora

collitHLEPBPYHE of e FrOIPT FRLiRaTeroucaRt f ERinasayisesee a Ara

servef sl uL@PBIMERhedafibr mation and a variety of other
i nformati on which nmay be tracked,

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

in the detailed description which follows.
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stored, reported and used in billing operations in
accordance wth various enbodi nents of the invention.
woe@anes22B and 2C il lustrate the rel ati onshi ppOBUSEEs025789
LeaVari-qus., el enept s, stprpd I n accordance with the
BRIEMDESH 10) enerate other elenents
shown in Fig. 2A Flgure 3 illustrates various types
of resource, cost and charge information which may be
t FRG e d iPailusedionlbf af eREHFIRG &y irhplemefité@ i hdrdance with the
Figure 4 illustrates an exenplary nmethod of generating
presenfrinvansion gnd nying msthods efithe @rasent in¥edfioBn, cost conponent
and ot her types of values relating to tracking and
utilization of services in the systemof Fig. 1 in
aFigurel 2AdBussatdl thd@oiapy efdeirdce utHizgtioe ifoinhdtieost watsesttahdata unit
exenpl ary nethod of allocating,. reallocatin

counte, QB FORPONSHt IRQEBRHANEAd A AERLYR] pUhsE IRfRYTRAt @&Q{N‘@C@ may be tracked,
stored? Qéeﬂ'oﬁ% Qn(lPMse‘ariﬁ bHERE opRRtbnB &R oG ®ih fvﬁﬁ’éﬂsaé?l%dal%ents of the
0 elther does not need the resource or is not

invenwol.l i ng to pay as nuch for a particular resource as

the user to whomthe resource is finally allocated.

Figure 6 illustrates an exenplary end node accounti ng

P &S2B BnA2C N kaaeahdMd 4t ohfiip BEORERVari sUs@Idrh@its stored in

DETAI LED DESCRI PTI ON OF | NVENTI ON: Fi gure 1 shows
accordanspitrthe inyention wich aensed & ergerpie %fé@fe‘“é%m%ﬂ éhomrmn Fig. 2A.

directly coupled to comuni cation devices 101 and 102

via an access comuni cations |ink 150. Access |ink 150

| Figurd diiNustiacts ivaticust types sif adseut, aist drelrdhatgetiyfoematidrewkich may be

for exanple, a tinesl can be defined by one or nore
trackedrsp Useri E\Fﬁ?ﬁﬁ‘é’é%")w‘ﬂb&‘eé‘h‘@“B?“ ‘more OFDM t ones, or

sinmply a timedivisfon of a single frequency earner.

Each tinmeslot may be of a single fixed length in tineg,

niygure 4 olflustiiafes @n ex¢mplenygnétbodbf gdnnmtiog apg eﬁ'nmwri@@ resource

vari abl e Ie

iz Gt orptpom Lo bordiaes PR 1liadd BpPie g fftgalion o

serv1cte§]ﬂ{ tha s GstSR B Fie 18R hécotmmbrivith alhd @Rentfbayvi ces 101, 102
are’ used to manage the communications link, and to

speC|f|caIIy aSS|gn tinmeslots of different types for
i :
PR SR Bl S S PO ) 80 i o

resoule® aticohsdan ®8 dhifiel | d. €. aBdrrdwealf Hyi mletuSare ahdhericy ﬂeﬁattdh ﬁ’om another user

are used to carry data units to or fron1on§ all or
who ajthEsdeesaPL B IROIRRRHTFE A 1S BRSVHRYE 048y 6 FICA ot BPAFigular resource

ks 300y Sakchelii Mesl ot type then has a

as theg&gﬁéwl@ﬁ%:ﬂgggﬂuon gver >{ ﬁe cgmmni cations |ink which

nay be one of uplink, downlink or sidelink Uplink

are froma co ati on device such
Trire O Busafs o 8 R BO L Gie G inifR B S AscRRgance with the

mﬁﬁ$ﬂﬁeéh@hs are fromthe access node 110 to a

comruni cati ons device

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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such as device 101. Sidelink tineslots are between
communi cati on devi ces such as from device 101 to
walewico203202, wi thout first being sent to the aEC’B’STSZOOS/025789
u”nqﬁenllo Ihe.assi gnnent of these 'peer to peer’
divisi&h dba smgletfreqesﬂootcameasEambltllmabt alaly beloé aginigle fixaddefgth in time, may
.undert aken a cess _node 110
be of pitfren danatisel BB A oyt e RAERIn AR atits finf 150

speaﬁéaﬂs}ahcsuc(el 26ntrdiZBnaRr 1S 1tiA BaAEdst G6edl b9 thaararat e
to communi cation devices (101, 102), respectively

Commmlemm@adewmﬁvwl 1AR apd ﬁ@ usp@tosmanage dhestoryprRIAA Oz é‘ﬁhi and to

specﬂ%*@l assf glm%§1§t§ ﬁgg rft f(f)&rgcg% gzggg%en(gccﬁgd lgntsqﬁl\éf S
commiica86is lifK 130k Actase llﬁk QSG furttier caaprisek deichsnikbreadpast and multicast

159 are connunlcated froma first cggnunicahlon
trafﬁ@'@wsd@t tyResdhal @B Wgd SO RHFINIAA TGS on domteane. all gra sybsghef all
dd ?nsl&]vﬂeg cOPIELR tﬁpgoml\ﬂhﬁliaﬁ’t‘rgnstlfnﬁ\’lgf) SERY tAE&ER Sype then has a
no In unicast sidelink tinmeslots. Broadcast
specifi¢ dination iomer thel eorﬁbmoaduwtlmétovmm nky b¢ gnab%umﬁm downlink or

., ..br cast uplink _signals 15 br oa

il JFEl G Vradao. B & v 2B e DR B ot S e access

node § 1078y lsPdSwnlHkARAGRSRE ardAtdnithetactm®s fib@ 510 t@@ioﬂfrﬂ@ﬁ@aﬁﬁhs device
sidelink tine slots), respectively. Simlarly

such asdeviced ot Sidalfk tnnesécptg AR betW es| coaEn YR ALion SRsitswah s fRm device
101 tcﬁ% n? | 13)523 %2[%8u be(fr?% FB' thgg c?;és%gb%lemﬁrlnégﬁ% aé‘?lggment of these ‘peer

to pee(rfmhéllrﬂ(&ﬁﬁes@ﬂmls Iwa:kl dsialfRhsbthérraffiv titieslast iswpldemikeniblyghe access
slots, and rnulticast sidelink tine slots),
node | §3 piadhe brepdcastgonphsignalel3L nul ti cast downl i nk,
upl i nk and/or sidelink signals 152a, 153a, 154a may be
transmtted over broadcast downlink, uplink and
siliietdsniownlimisli grtats (186,058) aregtapsmitfied iropr acdgsasxde 110 to
L1 cast

h b
comngqeq(i‘;%llg\égglgwtgqst ﬁ]gf rl%aﬂ 6$ﬁpggtlvteﬁ'o érburaﬁ%gﬁ?\g@ r}lﬁHIPF élggsl. Unicast uplink

si gnafs (%5 |19’?ﬁar@ krafrRiRed AGnt Einh@GeAcRdUeviRER0E 10D Eésgé’cﬁively, to
signal s and associ ated content."” The access node

acces sodolif) is dinfppstaiphiak klmusllotas iUnicasbsidelinkzsignalsel SPape communicated

from Pzg%ﬁp%unéc&ﬁﬂns %CV{CC?% %d@?gﬁﬁﬁl%gﬁ Cc?ettvyc%(g% g, V\E'(])m %ewce 101 to

devicBN 0%, wiehdubfratdi€ing @(Edeksﬂlgﬁie(lflo datudiodstisidelihk tiaredlofs: oBrofizast
access node 110. The access node 110 has, .in

signalsiafipdearbyoadati dpyralk signabn k¥ Prrareast vl gials lpf?r gnd grgadcast
s1dehHll§ g% alg 6%%grﬁnurﬁ§aqw &6t gﬂﬂa&aw cfo@xjn‘ﬁﬁﬁ tlgf}rgwg'lﬁéz{dcgﬁ%plmk time

an access router part used to control
slots, landl &rdadtaspsidélokaime dots&,tresfpectwwﬂ)dl Slgnkarigl oolticasyldownlink signals

) nal s o er the ac 150,..and a

includkPRfcrebd B kP o B aH g R BT L bofmpeas) sidelink

si gnagrlSWachJn?rﬁémgﬁmrQﬁhltféﬁﬁ dovikink Bhe sRRE k@It @REERINKAN e slots,
are typically performed by the access router part 111

and mviii¢ast sidiélink-tinag/glptsh pespectivehs Altenginetyo mwbécapidavwidink, uplink and/or

sestat 12. Either .en
mdehggﬁj@inﬁlgt %ﬁ 1??36[%54{1%8@{, ?e ﬁzans tgedt/ (%\/F%lghogﬁ%ag%]nﬁﬁ% u%lmk and
sideliRk @mmsrt@spwsdvesy gvigd biogddasadidiests at aveent embpaaf elie multicast

QQﬁ . Internet Protocol (I1P)) layer and |ink-|ayer to
timeséqig pither jereKiag thase unwamtﬁ%mhwﬁftéW%%? or; §rgpping the reccived unwanted

multl&%mﬁélg Md 8cikedKorkaft:
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Simlarly, the communi cations devices 101, 102 are, in
an exenpl ary enbodi nent conprised of a nodem part
wam/ozm;@eb and an | P Host part 10la, 102a. TheCTVDSENF/025789
eal.s, ,w,th i nk| ayer, processing and signaling for the
rhmamasanmdmlleI 1 ndxupleﬁbbwmbacghaul tiak 181 ko8 nogg Bled8e backhaul link

rovi des si support for Int rotoco
161 smfafz@ B e BREMBIGROR FohRvaner i Res g EE BBy Fhich provide
for théll bﬁ@iﬁ €6 dfa PAiRaD aR@frohthe acdesd nsu¢sitioNBhe addesside L& has, in one
node 162 is further coupled to an accounting server
exemn]g(y griediment, abfﬁeaﬁ@oﬁ intestare parh d £ 4sed i@ AeBage rgseyregs on a wireless
The. ac n S f
comrrrumci?tlg%%h of%? rtl &%s r%#éagé riggl g%d tﬁ 'E:{)rgﬁ{l %@gfﬁgoﬁgt%'g?packet
forwakrding ald tdritidy sigRily everlﬁ@aocbﬁ linkl 150k ariba’backhaul am:teﬁanﬁpamtgl 13 used

server 120 is used to collect and .stor countin )
to mapaEe P ENINGER Sy HES LRrBEIeR] GREMUTHF 4B i [ - Bket ARerations are
typlch angﬂéd gf‘fh% a%'f@sg Fout @ PEHNI1¢ 3{1EH: BYIEla gE%e@sﬁﬁﬁﬁ arel pefformed by

opt1 onal t he backhaul link 1 sai d data
the basestatsoneirtnig ZSErtherteouam dr lﬁoth),rm eamhingfion,lvan godaeriake ¢t Yagious

devices 101 a The accounti ng recor,d
comiiraf e BRSO H0BLEE FrORESI RO PE MEREICT (€ Hatomet Protoco
(IP)) &9&%@ IfRt1h RS0 BRable ké{@lo bel@znshOrtdd\évek eHeBoBmimit &R link 150.
real nunber coun with one or nore counters
Smnleuénsdhef m@amhatmmwp@sakqlowg agfol eexamplary gmbotipaent comprised of
ccou C I I ' I
amofiE BT IO IR DAL S B KR £61d, Y02 The RRLEAUAR N hiiclayer
proceb i € etk falih b €orahe ovmimunigatsars\imk ISHWhlﬁhﬁeéEmnpnon@ses and
server 120 provides usage records for t

providesrsigwling ST ARINGTHE PERIPFa] PEckeEY aléfPO%QcBhec'aﬁel%ﬂogldP altgatively
d1rect}8&i |tA Otﬂér ,?On_ tcggt)g ghagge that is a function of t he

ata uni s and t he usage charge factor (i.
tarlff) A sinple exanpl e woul d be a cost per byte

e facto is mult i ed b t he nunb
Eyiedenh ngge |0 SiTheipialf o toiniBeguar L tnk 163 and o
other %yﬁ@&@ Ria 1hn<t m4V@he a&oﬁﬁn@s@mrutelsqhaﬁaﬁzohpledtvmelmk 165to a

In
netqumpdgglémwh@h isthem coqg—}qu t@@d@;gg\gﬁg@gr 13(pvia pé@i(el§7 The accountmg
el AT 0 IFEE AL DR o IGEREGREE 11t e

the nétfbdr\6 dhta@inag c@ﬁﬁluﬁi"cat@fl oS@Tth¢ aessslinkhl 5@&mﬁh>@tlonally the backhaul
associ ated nunmber of transmtted or delivered data

ik 16%) 960 046 AR REDTATLAR DRI 4DV M TR ERon e vices 101 and 102,
The a@%ﬂhg?ﬁfcogﬁr#é ge cFRll altheidaads nbat Y10 fordadd Hefle %’mﬁlumcatlons

rvice provision or a nmaxl mum anpunt
deviced 1@lh 30@ antht oraosft intelgert andaeal marmibeccounés, byitht dre or more counters

ni cati ans, devi ce f accounti ng r.ecor
used (o AR ERiorn et MindP g T B RyaPTagSeh i G appigly sen
perloalgﬁ n}p@Stﬁé ac!b%\ﬁﬁt‘i’r‘rag' server 190B@I caffaltelRb@velybé &tdﬂeh'bybﬁe accounting
mtted/ deli'vered during the provision of

serveaihim fihe afcavpting sarverA28 mnxgh@esolq%eggmjﬂ@fqg@lgq blblmgpsgﬁ@nﬂ 30 so that

GRS AR O —
data GRITRAA EHtusiBY cHagzectaeof @@. faiff) R Sinple afdﬁqﬂe woltaEtse ©ost per byte

data units. The chargeabl e cost conponent can
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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i ncl ude the anmpbunt of one or nobre resources that are
consuned on the access |ink 150 and/or the backhaul
WO 2ovk/01B28 duri ng the transmi ssion of said nunbeCT/ARZNOS/025789
poil YPE Of. data unit s, [he chargeabl e cost conponent can
" “&dila firssmave¢l\stapnthic adeess nodsr hidtdreatesascounsing frédogdscthatyinglpde a
t use of sai resources ,as Il as inf.ornmatio
chargthle fREedbPaRnEIRER ReogRtad ot e oo n Bl Tl M amount of
serviceMUcR ¥E thel¥s i SQERIhbeE of GamEnilitedbl dolivetdd\dataaunit ol the
during a specific tinmeslot. The chargeabl e cost _
comnywifgtiprsdevicgrl O JP2ndn ameentpf servigesanakisaat yehube defingriby a time
. t ai Ny r - f
period B HAEY Ot Gtathdidld BouB 6 ERPLCAbICIBEARA! AR b8 ncurred by the
communidatiches devicerbefdre am acooudidi grevonidtis trafsatitted ® thetccounting server 120.

successfully received. The chargeahl e cost onent, .
In caqhepl HGRASF AL SHEI & NIGTTEF SCb RIS TR BEmiiediang Vi dhine the

provi§bn G8the aHduhSoflseARRTAL digde éﬁar%@xble @8t donfoie@Miay be created as a

uncertainty associated wth the delivery of said
summntaryafigure tforeshechanzore data sinit Thenth i Altdrmagi vely ¢ ehargeableeasheergponent

sy B S Pl g RS e 2oL B8 B

includenBé 8ol Ohe bPMmotdr@bourydsehfarededngutied b theascenellink dS0 and/or the
a function of the chargeabl e cost colgfonent associ at ed
backhaik linkokd dwringghetraismigsion efyspid nymbeaend e pE datgygits. The chargeable

a G i : .
o R SRR R PRl R o
resoufd@s bs Wl hhirfahatige ahlie iegatt aosthenseats ofisaid resestdes beihg employed

by a SPaF € QUPERIGANGTS SRFer 0 1D dhe ASEB TBGR The chargeable cost
compgfg{]nrt eqt gﬁ’fgnfzmgﬁdg &b MRftdon Uhat Feufts HOH shyl uhcBikdi MG in l'ﬂ%gsuccessful

I eve I's uncertain. The access node 110 includes
recepabmgyof saichdema usiedatttice wtetiveranspdyifigaticinclude informasiparangdata units that

R Y
cost ARLIRdUNR A Afta anfidsisiPifedods WdlPasdyaR Ah ¢ ubderfamt@hssbéigted with the
access node 110 associatedw th | Ke access |ink 150
delivery of Sadd erangrpigged datRiails- | i nk 161, and the associ at ed
fi xed cost conponents. Other sources of dynam c costs
i nclude the efficiency of the mapping between the
patkaillihgyavendBl dréites d Wik -ab ayerctioh e tHeainsounSofwerficxarth as the
and dynam c cost conponents of the acgess [ink 150, in
numbehef ekl BcHf flardms gint.anditheshagge frptak fqr dhas (xne; of &gta ypits, as well
as a FanASh Of the é‘Mﬂffﬁ%leE %og'cﬁﬁlpéﬁﬁg adsBliled WO Sneld2oRGe QY BRI e of data
cost conponents are typically determ ned and enpl oye
unitsb y prior art systens in the scheduler for the
associ ated link. The schedul er typically uses these
cost conponents to preferentially assign tineslots and
OlRIacERS RYALER) iEé’l'hdé’saﬁ)@d%?étémtcb_ﬁrb‘émfp%ﬁérﬁrpaifhﬂﬁffers and algorithms
multiple transmtters are conpeting for the sane )
used toj degssindnesthe Tiked pars of the charaesilesepst eprapansakasrageilt of using resources
. enefit for each tr.ansm . bej WM .
i QR sl R PRI T IR BLGE ey EhbBofion whe
delivd@$ @atd YiARE1s@iesSiot achip@daitt suieftainot  however
presently tracked at the access node 110 for a

The access node 110 includes algoﬁthms 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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speci fic comuni cati ons device 101,102 over sone
measurenent interval, nor forwarded into the
waecwenizeg syst em and subsequently used to adPOBEUS2005/025789
LU Li,ng, based,.on 1 he.actual system cost of service
with tfie eadess lork 15Dnaidinrithe pagklsand Visk 16 BGind slessaseerated fixed eost components.

hi storical exa es ,0f chargeabl e.cost_c n
Other s e A o B B POy o B PR Eky o ekt faer
and thR 1fnkPi8yed Mined 928! Sonfffixetl ARG AiidnEd coalc8mpOhdnts SftaE atdRed link 150, in
future bills wll better represent the cost_of

the exempiasyrceaseion g wirrlgss dipsés euilinadiiptignreot, viehnis discpssed fager. Note these
iS kno f i.d..hi ' r )
e R e
schedSRF Y@ theldQodmed hink | Thegcheaiules ty pi &0l ygsesthateas s tiguohagameints to
fixed cost conponents, and/or algorithmc weights for Itip]
preferepial ycaseiga timsalotSIAng PhEE ELFOBITCHIE I8 U ENRMETER; Vg multiple
transrPﬁ%fs r@§or9%egg1§rf@mh€ s£R8 linfe ABROPRNE It RAMmPArER th al@kure of benefit
or chargeabl & costs conponents for sone neasure of _
for eath aassmittercttinnsedectad, wéth ththleest eastibenskit pretrauesdnlg fssigned He timeslot.

schedul er enabl es the system cost of ser vi Rr.OVL Si.on
These MBI P S GHSTATIRY S i epn Pkl e deets RO 10 fora
specifiEATHBABMN orRAEViRE 10 B10B6 o Sotha meaguireiintGatehal Sof edtivaried into
will be able to incur nore or |ess chargeable system
the acgoentingsystamapd shbsequentiysed eradjyshbidling based eraths aghiat gystem cost of
servid S?~&Q the bill will better track actual cost), or a
A'¢ular communi cations device will be able to send
nore or |less data units when specific systens costs
are present in the systen1(t8.cont ol b?in cheq)led
aride REHBS seyer 10 usehenesqr 7eorg ISt%aL%aF)P. eSFhichasegable cost
r o
comeSETERIHIS P s PN raSls Rdhpfandamouncof
transthigled dht@anmiti pucheéhasdenredsiews] batdr tepodshuthe tostlef transmitting that type

resources, wth access and backhaul , cost onent s
and ngnrr of datauntts (B BERIENL O i Gudeies! EeeaBlsosl ipdoment
inforrdébpM t h access and backhaul charge factors and

charges. The figures 2A B, C al so show how t hese access

and backhaul paraneters are related to the associ ated

pataneters for.r ) ' . .t

S Giieest g 1h SRR SRR T2 PGl 130 Bhnciles updated
fixed c8sticb@pbhdnltd agl/@rnllddrithraiSed plas €t thd ddeedshedede0 badedtoneone or more

comruni cati on devices 101, 102 for which_service data

historigal Measres A <iYRYMISTON PEPONEHS ARESOIRSIBESS! fre ghargeeple prsts
. . o . N .
comBHBRELE: Y RRASLE CEARGANR) ABRLAIS KA IRL 00 A0
schedalar esablgshtiis b ystdm nestof yervine provistc@ntiolbeinsztagedhby eimsuriog either that
101, access node 110, accountin% se

120 .and .
over {3md e EIep peiosh  PALEHEECTTLEREonS deuicER 1B ablg o incur more

or less BFdrBe®lels s R PR aSpedis Afidurlof Btaidngifiedbath YRRS (s8fthat the bill will
acceSs link tineslots enployed by the subscriber in

bettert thask tacankserisD s pronpasficW arropimeundegtianuidg viee willhe abletossead gpre or less
| i.nk .150. Access link res . f .

o a5 Bl DA B 5F R B b Bingsohecuid

hence EntriBPE s)ze ©P ArElBTRY] This it Biscussahfunthéi iarfizuend t he access

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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link 150 for the transm ssion of service data units.
An access link 150 m ght include other scarce and
wo a0aali3es r esour ces whose consunpti on needs t oP@EUS2005/025789
wotracked. for accounting / billing purposes. The fixed
The fénets QARG dsssivireinw dessaatssdnd badkisuhpirimetersfare redated to the

resources are stored in 1 to P A link cost conpgnents .. .
assoctaigel PRI (i frens Biled g e ARy b TR or BStoe fBHe with figure
24, 2288 cabass el tfr‘ﬁ'i_ng REtify I LRBW RO (RE cpfmiinlatich devices 101,

unit transm ssion so that the appropriate resource .

102 forounitls sergice etajunis aedsingdprovidedyis the apkess ey | Rer sseriber

s BERTNNG-Ai%: RSS2 B ST ARRL B 8532, vt may b o

acros@5isRfaPineshory inlthé bemmanisuigisidenicoll0,aréas fode LHE acdounking server
resources 242, 243, 244, 245 for the transm ssion of

120 agé hidling yepenr 13P- Aesess link Resorrcaiiorats 2 dndlwde i eoupls 2,243 of

differ?@ggﬁésg%gta%%?%/ li@éﬁtngg%lgt:é gpﬁgﬁégtﬁ %?g?&%g@@?ﬁﬂ %{lbtgrg 'irg]psmlssmn of service

data Units ouéraRe adTiessSlinkTHH®. Aheasgabfasogos townnPpbinimther mickde 1 to M
function of the anount of each resource enpl oyed and

count ST GEHBOSH TG SOT BB ST ATER B (BT FELeshon the acces

link 18D 8&6&hOfrah SHMUEEEE seRd& @AALMIE. AvQcsd MRk N150ERENtQhCIH@S Gther scarce
units. The mappi ng between each chargeabl e cost o

and velopipomesatices Whosesosurapten needvigrhsaeackertfos aeqounting / billing purposes.

he GRAPEE St e bR SG bbb PRI BBt govoreain 1108
A_linkQ@UBtcofipRRENY246)24 T @S link e¢¥poRe RlastHpRioadnionhai¢re248dassifies the
253. Access link resource charges 260 include 1 to S

resougase ewglayphkoreaelt asa prié transeniswan soiot thi APArOPIAISTEERIEE gounts can
be 1nér€rg§ntg$e}{c%?sss lﬁ'ﬁ(%fhg%%ablglagst @8&?5%&@ fﬂf) iﬁ&ﬁ&&ﬁ%o ﬁ@ﬁaré@fb]e cost
are a lon o e charg

unc e assocl a access IIn
compba&ito? 31, 2RthAGfickacthalzaatie adxt essociatedodiftptha et simption of various

251, 252. One e I l.d t [culate th h )
T TR S s
units.c"ﬁm%%ble Eést%&ﬁg@%f 829 Bk @n GPsthg CQITPAIREnehBpedResource unit or a

charge

e cost per unit resource then the charge ,
total et fomeeme nembersef résmutasrunits. Theglhargdally coshchmppeent is a function of the

ch eabl e cost conponent and the resource .count. :
amouh S SPRAROH oY B8 I &omkpitR BT Re R0t s gheach piece
of res®fifee 22 rédattdioNer RufOfinter df ehtaugits. The nppR@Detvléeh,each chargeable

chargeable cost conponents 251,252 and resource counts

cost RAPORAE, tha A3spgintepaesogiiss Rq eRsE CRIBRYIGAISES stored in access link resource
charg'ggbgg EQSE :cglﬁ?%(elnk {ona%césgflﬁi(q?s%h% Al lﬁeﬁfg Ind dO6H (J{/bglﬁgment mapping

Fresource Information t S equl nt
inforfn@tidrh®53aacess link rsones ohargey 200sinélobiat geS iacdess leit clomge factors 261,

Thi s includes backhaul 1ink resourc ount whi ¢ )
262 apdlitp Sraceess ik sharges %ﬁ%@%dg%&&#% l}r\%{:%@qgﬁg. 2@%?&: o] ﬁt@“cuon of

o583 el gk T 20 AOSHBY s 0 Sl 252 n

exampledvdndd kb edaldulaik theahergeae thel castsfiattor atultiplied vl dhareltargaable cost
277. e backhaul infornmation al,so includes backhau

comnpic K Aie GRCAB CONLORENBO o AP RS ED D2 B0 fp ke then the

chargbWetdifds thOEdsd R Sor Indi@piled bl alel chageatile COTROMPOAGHT and the
281, 282 and backhaul Flnk resource chargeabl e cost

resougegrAsU e Fnformntioaon steres the appias bewee 64t chargsi Gl 02ad the

associated charge factors263, 264, chargeable cost components 251,252 and resource counts

242,243,244,245.
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cost conponent mapping information 283. The back hau

i nformati on additionally includes backhaul 1ink
W0 e®o0263e8 char ge i nformati on 290 whi ch furt her P€¢nTb20d®625789
s 19 J.hackhaul Jink.charge factors 291,292, 1 to T

b@ek RehscribérResalrae desod@iag/BiMing dufobraatkinald0 fuithér includes backhaul

., resourcg char t.o backhaul .Iink respurce char . .
link rpSgBg OERE IO S SO LR SR IGRES: I8 RS- ebaiggnformaton.
This iXBIRAESWhckiuP AR tdsBkce 98untPET0 WHIRE GlirkHRP inchiRleY 1G6 N backhaul link

~accounting and billing information 202 is further
timeskot opwrds 2.2 Bgil d¢alN’ frenpgpigsiomenergh{as powas) counts gi73£74, 1 to Q

acr oss si cal in nynj [ - ice -
k51 R RIS Bpn TR bR R UL G0 B0 ormat
277. Dhd bacRigaus aifyefiatibd Qlso Theudysbuacithaaf lislechargabR 26sehipoasnt
) t he maxi mum accounting interval, which can be neasured
inforrgatiog 280putyeh Bthepmelidgb lifp T ghargeable enst Fqmpognigg L #82 and

. . . Do .

ek BB PRTE AT G b BSREREA e apping s
cost coatpohers n2ppingdsfoahatpee2B3. The backrhaatimbemtating additonallyi igcludes

sent .to the gccounting.se r.1 ich inpclud bot h. ..
ok G o hoCe QS T G WA A e 6 d o2 Rl i
chargk P& 18880 TD92 anBunbaclbifl liak Eﬁﬁ'g@s{ 20322941 2n6 BAOEELI Wik RY¥ource charge
t he communi cati ons device) and the associ ated at |east

to backheuld nkrrgsaadecchargs tfactomrpliaresnble ¢ost camponpeicandirgsoyrqesgunt mapping
inf d%n|2?§rmu anmount of service limt. Service data Unit
ot <210, that are increnented during provision of

the anount of service, includes 1 to L Service Data

Unit classifiers 2 11,212 that identify service data . )

urfler subseribassemics geenating anghpillingjatarmations 202 is farthqr gtaged in logical

Fh e Qpf | finunRUBbE &evice 101
mem(%??,o 2’1%’“8@?‘2& b% gpﬁée%%%@ﬁ yﬁ?ﬁdgﬂfﬁ?er Vi %ggg” angles and viee 25
acces@hedd hidx, ecvenhténg seiven 120 dad billing serves 18@tThieelimbantedicérvice 225
. specific service . class, geperati a record of the

definga F, 81X BRUTE AEGRURIRE BUFTHEIL SPIGh i OF FEpHERY 192 dKest gfe of a count of
data dris 226 YRS & EdrPRE dukibR tinRI1278khY a 1inkiet _ay%eﬁﬁe daéta thabbday be

counts can be determ ned from nmapping informati on 217.
incurikd 2381 Wihenl thei antpunhef derges 23 chas lapsesk ghengin acgqiingng record is sent to

the aQP TG B £27 PRish Bty SRR B dna e PR may be

less tNini the blARirh kA AMBLASIUR R0 Pfenthiird disdbirctidhBE the@o&imunications device)
conponents can be per data unit or an aggregate val ue

and thepssesdnied afUpase pnoghageaahle apticompract Aint Has brefdReHricd gluring that
f ess: | & nk. - ' t isi

omoul SRy S04 U SRS 0, b GRS ERBRRE B rovision o

the arddéht o€eatide, intludes! 1 to/L Sérdice Data Utit Slassifiess2dh 2t shat adentify service
al. so be associated with the ma @i ng cogsﬂt“ bet ween .

data i i EBIBREOT I FR0TF PRGGITIc PITRRSIY Obh geryiog eLissqs; fgrvice Data

Unit $dulBesd 013 3 RSO §65eabh ofthe T dePlicd AYKEs dddPIE McrdiHéntdPwhen a data
segnent ati on and reassenbly overheads arising from '

unit i imalchbdiyesack epasific servivaelassb paneratimgagsenrd nf theinumber of transmitted
vari.ahl e ti nes| ot codin in.. forward err :

doa S B TR} BRI B i BB Bl couns canbe

dete@%ﬁgm%%ﬁiﬂgﬁﬁorrﬁﬂﬂmrﬁmAﬁb%ﬁiaﬁeﬁi waiftstha 3. @rviesthisedfs 1to O
Aut omat i ¢ Repeat Request (Al f eedback. SDU

- ServighReigd it STEHsaosCsmnoneris 1220 6ithat indieate Wgftred Bnd dyppgpic system

costs GTRARAW it the tn&nission of data units. These cost components can be per data unit
or an aggregate value for some number of data units and can be determined from access link and

backhaul link cost components 246, 247, 275, 276 based on the mapping information 218. Cost
13
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221,222 which are determ ned fromthe cost conponents
215,216 to give an chargeabl e system cost for sone
woovbo203e§ data units of different types (i.e.PCT/US2005/025789
,“%U&ICHMHQ di.fferent service classes). The determ natijon
Coi‘npememps dam a&@rheraassdcmﬂedoylth tfeananpingeosPPSWREN ssvicodataupis (i.e., IP

har e _cost co onent cou n

packe g 80T RO A IF G R i R T e L PP h and
reasse?ﬁtﬂ? ob&he@istaﬁﬁlﬂgtﬁo‘{lﬁhf{k yeﬂﬁdmﬁﬂgoﬂﬁ'ldblé codipréidnedimyariable

i nformati on 224 whi ch contai ns SDU char geabl e cost i
tlmesm q@bngag@mx forward esor Forraetign anb et oding QVﬁweééﬁs fimeslot assignment

n t

cous SRENERETHTIRELL S O AUh e RUFR il SRR Rl

and backhaul i nk chargeabl e cost conponents

AR s S0 RGEeT AP eD TS 1B PBEGFIAErT APy o R
221 Z%h‘f%airg ﬁetE?ﬁ'ABQJ fromihe cas® goxﬁ?éhe%tstﬂSalgw ofRah@Bargeable system

rmation 235 contains the SDU charge to
cost fSDdneoumberapgata gnitSHi tftrenttypéseto maminmg differentisesice classes).

he RERASRSH finE "SeFRTERIE N o RE85 8% LR TR Bk con
compbf¥r® tBb U Iﬁﬂigﬁﬁ Sanddds€EdhdidnéRd Mappiig ﬁh‘ﬂ&tﬁaﬁ@ﬂ aI‘ Heydetermmatmn
the SDU charges 233, 234 and/or the charge fact
step i 3itematvel yrayadsktionaHy rsgmtédledubryeeﬁonyatwrb%ﬁ‘*aw'@é& §0‘IltF"ﬁR SDU
kh / [
chargBftic. BRF EORloneh! Pl SOSHAR sFTBiRRa RN Yo RritolBicrfilbeing
mforrﬁﬁtﬁ:l’mbl@ iz SBU dnatgenble eosts castse ddterknimaudditeadi mm theiapdess link and
cha qqe and charge factor nap |n |nfgrrrat|on ng;rrﬂe .
backiiapl K chergeable SORGAMPRBEIRSpaRiEd Qi %@ﬁ?%rcesoeam o transmit
thedﬁﬁHHﬁé chargeabl e cost conponents, charge factors and

arges can be generated fromthe equival ent resource
counts mai nt ai ned for the access |ink and non-access

netig Gl g Binn oot ikl RSO Be g 241 25330 1 oR

SDU Ul%lr?& TP P34 InfoRth&{dHBE3I5VBNn #AIn - thASDOVEhArR 16 SO clAYmapping, SDU
cost conmponent 1 215 being generated from Backhaul

chargp |f¢qzorao@nplmmo%ﬂtchargga#ﬂ>e a5t ARMPRISPT MEPRIRG B piaRgtion used to
gener]aﬁcgm éépoi{grg'e \@ﬁ f%%atﬁ?y%f)gjggo%a@(g{ %ag%agﬁg eﬁﬁ’érﬁﬁ{wely, or
additionAlpy, FRt SPU caa@es 2!33 Q84 2adforsthe vharBOEAcans rz3naﬁpmme gé)nerated
216 being (Izjener ated from access |ink cost contp el
directhyfromaicegss link aﬁQ yacjcjhaql l{rlyfhgrge/ch§rge facggrapformation) e ementﬁ using

1nfon41at1(%n 236 wmlﬁ) Pérﬂginé He If@tché}ge/gﬂ-ﬁ’ ﬁjc{o? rt@?éc'eé’squ andWdckhaul link

s conponents can be pre- stor and generated in
chargt laad sleargé fagtor ayappingahfongatsinde SDU counts gener at ed
using SDU information, or a conbination of service
| ayer and resource |ayer information may be enpl oyed

| IFi b€ 286 164iBkdsHIwSthE BDUEdsP¥SmpstenRNdat2 Bhit s, Charteable cost
SDU char geabl e cost conmponent 1 221 is %enerat ed from

companersisharge fastors indhchpeges chn bk senearted Eipmethe gy valerigeynFie counts
L e e R
Coun$ N3 béial g&hddhted 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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char geabl e cost conponent R 222 is generated froma
conbi nation of access |ink chargeabl e cost conponent 1
wQ@sbeanmsd2access | i nk chargeabl e cost conponent PEI/RSR05/025789
wyUSi NG ,mappi.ng, i nf ormation 224, Alternatively, SDU
mdppiiiganfpeahtian Lids Alcoapuvelzni3Ucasts bempeneaisaas defproptored and generated

. singl e resqurce,l chargeabl e cQs nent o
in e P B SUEL B RN SERNE TREPGRL, Ppsprmoimti
of serbide 1dyabim] RéourdY Ia9MSinfdB@a@diimey be SMpMytd i thSgehehedngsep.

factor 1 231 is generated from access |ink charge
factor 1 261 and backhaul |ink charge factor 1 291

usy ' [ [ r ! 7.

¢ R as3 Yol ol B, iepaflelBURoRRONBI P Efsed from
a combirdfidn ahacchaeclkikadhiargdenbik cofravmporien? 94250 and fackhppl limk chargeable cost

informati on 236. SDU charge_ factors d es can
compgpeg | 381 yeing rr%&pealgagfognﬁtembﬁ“o R 237 Siu & sou
chargjeAz}HtTé(c&[ C(prﬁg AR 2bb Ko BRI A G lcBIbifen 6N A¢@8Slink chargeable

ernativ , SDU charge factors can be pre-stored at
cost colmposat \1i25¢ ahd yeqessalink GRrgeghlarcgsisogwonenitSedd 2f ysgia Mppping

. char factor .and har geabl e cost co -

ntorf B SEL8HRE STV FHEERICEIP SRR TR B el gm s snee

resouf¥@\WayeP it SeabfOsdst ERRRMBRNbSdetived Eloatl SPUf cdet enspomests as will be
used to generate chargeabl e cost conponents and A

descrippd iglégure 8- a backhaul |ink and/or an access |ink at
the resource and service layers. Arrows 2001 and 2002
i ndi cate that the SDU chargeabl e cost conponent 1 221
| Argenelas od 2066how hieat SDU clasge faotwpdr28ihts gendafedsfinain 8Dtdss link

cost conponent O 216 usin i i nformatjon 223.
chargafacinicl 200 HEKISObANK STHTBEREIOf h2P] BHAS SHRPRRARGERRton 236.

' t Phk 264 and
o8t GETBRIFAY AR, BNl A1 T e 20

backhanF lonknettargeriT 2928usidg mapging Momwnzbmsbhldih@meefaqtmwng charges

the access.link chargeabl e, cost conpone 1, .251.is
can a8 R ESAAER°S P PR DU PRSI BrD Byt factors and
chargB A 1eRRuiREI5ESBU dhakseTRsbrs CANBO PRANtofRd 2dthe 4eiVIt® 1BRRRHASDU
informati on 253. Arrows 2012 and 2013 i ndi cate that

chargehgengrateskfsomithik charge fpsitsiand SBY chasggsblecost compppents as will be

ener at ed omthe access link slot count 1 242 and
descrg)ggz%rggquf%éébost conponent 1 246 usi ng nmapping

informati on 253. Arrow 2020 indi cates that backhaul
i nk char_ﬂeabl e cost conponent 1 281 is gen?rat ed fro(gn
bdigadCsilustepes how counts; Cost components ang charge factqgs are used to

atelchatel i hio link at th
s O ARAOED A8 SBPR Bu o c nk

resoutdenind cbraicgdayeire Avosts 200hpod 8002 idzeR that the APUathargehbloeost

back I .link co cOo t 276 usin '
comPPAFTS it BEETSE o B SHErEF e RenENd That P U P Sqgponent O
216 SIHRIPFRIY iAfThali S 20, ArFRRt 2009 AR NOMY MdRaR BANRE BDRIChargeable
as a function of one or nore cost conponents an

cost aopipooendIR 92D gorrrated fippr de $RATAcent p@mmnqnte@o%}ﬁca@gmﬁ $DU Count L
214 @%%ﬁp@%@ﬁoﬁg%@%kf%\%@%&% épgﬁg 581 Pintille FRUNE AL Aink
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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factor 1 231 and SDU char geabl e cost conponent R 222
usi ng mappi ng i nformation 235. Arrows 2005, 2006 and
WQ@OWe/02038 cat es t hat SDU charge R 234 is generetBUSIn®025789
w0 Chargeabl e. cpost,., conponent 1 221, SDU charge factor
link cB&tzeﬁlpaMt $005 msmgtma:ppﬁ]ganfmmn@om%ﬁ:ﬁp AmpW mz;irmdtcatcsmthat backhaul
Arrows 2015 016 in ess
ink CBREHE SORDETPERaEhOP AP PP TR By TR psBingne Q 276
using $RPping RPN T832 Rds ﬁﬁ%f@x‘é%ﬁ&ﬁn kiabkn edtug embagintntslchargeable
261 usi ng mappi ng i nformati on 265. Arrows 2014 and
cost cpmpPnéntuiare gererathdas afunstien pf eie arivagrg €0 components and optionally of
e rom access chargeabl e cost conponent 1
one Ogg’fr %&atggﬁ MR éaorugle(s factor S 262 using mapping
i nformati on 265. Arrows 2022, 2023, 2024 and 2025

| ndi cat e that backhaul 1ink charge 93 fe %%
POTAYaRdOR 20 209 ladiqate atatit e chyge lé‘eﬁeﬁ%f‘éﬁfa %P 5@ SDU charge
factopﬁfilhzﬂ]ldl SI502h 92@1@(7(%9 rgﬁ(gggﬁﬁ eBb ug_mg %R%Kmhtmn 235.

ot cou arge factor
Arrovﬂs AW, 2606radr2enD imiicatasftiat Sy oharg@B 23I4tls generdted EoorSOU

chargHHOFLETBRPTER! [EADR G ELACBE: 512 TOL LRGP daiasine

map E%%fo?ﬂamﬁ%ﬁ Ardd W16 had 0016 Aaicate. thﬂ@t@cé@@hhl@ BRdrky 1 263 is
nerated additionally fromone or nore SDU o

generateé broncascessinkshaigeabip oot dompenenb8 254 en¢h é@ccaﬁolml? earge factor 1261
re r f t
i ST 0 PR S P B S e s 211

gener@fe@ Fidasadcbisginkeargellilp cost @binponedit N@5anyd aaeks livad ¢harge(fhctor S 262
the verti cal E‘gil ng pr ocesses descri bed in

using Fpappringd nfosmaterh %e%(g?ésange@gﬁ F‘H&?ﬁq‘? that gackhaul link
e

I, G R S S

chargaaﬂ@ccbsat@dpwth @ﬁﬁl,sharrkhaud) hnloslot e@snuNCTS aaééaadﬂaubkdnk charge

W ith the transni ssion of id service data units
factor; h23 hesingpAPRIBe %&@839513111&%5?% ¢ ﬁ&’ ‘?‘é"r‘&tvuai}ﬂ”so‘?mb"d‘mems
that chﬂg ¢ GitamRRRli S 5R7ke CRFRINE BE ford éha?ééﬁl@ie@:o%‘@ﬁﬁfdn@n&s and a charge
t service da%a unit is equal to the tineslot
factom, esdoptomalby gertesated adsigonially kromaore errraong KA Qurespyrt counts.
not considered. In other nore conplicated enbodi nents,
mappi ng functions include sophisticated al gorithns
t hedhoarIBEEDE REMYF §RpSreanthat RSEUEECorsasibaoi (fidugesrmbgiongleft) can

to the service layer so that a realistic charge,
be trap andgoBeaTEdtintpeSeryce gt unit plasEssdHLuEa s R rIgRY é?‘B@ any

combn{a??}x aF &% %ftlcﬂgmhﬁ};@%%tcés'@& &égertlbéjir]ﬁ lfilégleeSZB: had &%%%h%ontal

ormation.™ 1A%, I+ .7 1J., . FPL o]
mapping processes:deScribed in figure 2Enfrheseysewvideatitamenit charges (arenl!htm egnsitive to
210, 220, 241, 250, 270 and. Wgo 1S stored in. th d
the figedindilyARE SORCETPOMERtS ARPBIRIRATILCPBBmBNED B redigoss gssociate

with Gk ‘?Iraﬁgmsgloﬂ BEs dah’('l 5drl 128 dSEUHRE ddedB thd ﬁ%?ﬁ H?bf&@ss@iﬂnclu%ﬂ{?g the

on transmtted data units and i nfornation 1,
generatiar gfethb cleargeablescasscarmpmestentn simplmsednarias él@cs@rwe@iéata yolt is equal

to the,_l_tgaesicger?s??gfc%%rr]ltthen gcc%sesrl}/n?ct ar:ll'c? t?)e tb(a)Clghlgll?l IEJrllkI 1|s "h88cohs{défl. In other more
complicated embodiments, mapping functions include sophisticated algorithms that enable
resources and resource costs to be mapping up to the service layer so that a realistic charge, that
is sensitive to costs incurred, can be generated from accounting information that includes

chargeable cost information.
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cost sensitive charging can be inplenented. It will be
apparent to those skilled in the art that other
walewenopsss ti ons of the informati on nmay be undepPtBkS1005/025789
o BC[ 0SS, 4 he.varl ous .elements, resulting in different
" @ BEdonpgiary nhmtbefmanommmnzﬂﬁ e 12300280 andh d8®is stored in

' ement s e the II|n rver t reate
the acgpgmode k) BPYS plormEE0 G101 390 fstorsd it e BiBRE A Yan 170
Inforrﬂgtmqsﬂi Wtrhl%nﬁﬁéﬁ’\@atb ﬁmfté SHdriffPmadish 2BIS 092 B ehargeable costs is

ater ure shows different types of resources and
then sghf frem elmgt acpyqsen@doﬂ 1@ viaghie aagduniyngseiver é%léto the h‘dbﬂ@ﬁ’trser 130 so that
cost sgr&sgtégen }H%f(g%irgp ¢and eq?%{egﬂ ﬁa»in oq%aa%g%r%ﬁltt tho sk1 | g ed in n the art that

other Hbéﬂﬁlﬁd@ﬁﬁhé bf &@Hﬂf@ﬂnzﬁ% raditbd iR ARehSHCRIRs &ie&ta&oﬁﬁ)élements
Each sl ot has a transm ssion ener gg/q[;ovver 303 and is

resultigigtin diffezensinfarmasion dementy being Gapymuied hetgs ks thosg clements to enable
1o o

e bif| e e BT ettt i pPERLIR B, RHOE Gromplary
decorﬁpo%ﬁﬁ)naﬂsihdwmmrﬁgmlresé ahd desatibahlateB11. Pre-allocation 1

306 includes an allocation type 307 which is at |east

one of a nunber of slots and a slot rate and a burst

Ofp; r9§§ W?d@fekﬂ ﬁg‘)ﬁy offesUr@sSind WifdreRagheslof PRed and dynamic cost

optT onal y I ncl udi associ at ed vari ances either side
compofierttaifogen epeneplatyl aocest iand/or Favghguldinkl | ocati on sl ot

direction 308 can be one of uplink (fromend node to

access node), downlink (from access node to end node)

Orrheiad@dss MKk fdsb@oe GIEmMMRGER 300 itNeied aetels lidkhentification 302 and
pre-all ocation slot node 309 can be one of unicast

transxppspmslot@q:ﬂoﬁmly slotdiap 4 dreagnisgian EnEEYPAWEe)3 anghis eithes atpre-
allocats S PLIE: ¢ s @la da/ﬁ rﬁlcﬁﬂ R s t(%3 SRS [Scdla %19& 305 are subdivided

cast gr or u
into Whﬂ&ahﬁni@ﬁh ﬁeplremroeataﬁl t 3(!13 andl dther psé-ali scarismd S]Sll Bre afocation 1

KU T W T T
a bur% ro(}el-glgry aalaQ% §(ls)p f)siot§| wWith é(?@ﬂ Wl@ﬂalﬁllﬁélﬂ&n&‘%s&?&%ﬂ variances

ocate 370 i ndi cates whet her the sl ot
eitheILﬁED)fttargeam:)allemmanlnd prorallofatiatskot dne¢t(®)308tglamSElnc Qf uplink

carry sone portion.of data unit(s or TED by th
(rom3asbes fugrEinoet gepniih Crathadsi SuiogP i FAURKEDpT sl rom end
node &Seridde PTha pfd-Bloch@s 18I MEdII0CRRDe 0NB oL ARIBI Epddht 13 point),

pre-allocation is the set of slots required to service

broadchst (alhersimpdeantulticas (panauph dhendknpdes who visi merphirﬁ ef thgimulticast
groupglap%%’f‘c&st (algc{rq f%% Igﬁlnt a&)lnttmcﬁ{:s dﬁ n?c{]R&F i€t b %nsmission of

re groupe pool's “suc

the sadfe ddtOtnipeHhg hulliple poiflt wipdart tahahisfion lslSts&B&er Bhot sihgtd multicast
1 includes a dynamc allocation 1 332 and

(rans EisPi9n A1 n RISt SRR SHHUs ot Spon 3 HRERGASE! N0 indicates whether the

slot wﬁaja%% {ahtné/ ﬁr}&ﬁ%ﬁﬂﬁwda&q{h@ BNUSEES lo QRS Bnedorli® of data

t"ecy mnt “assocl at ed vapahces
unit(a AN ATEDvertherassbeiated sabsmibef for useres andtlnearsebqaayingead Jpart of a

packets or packet te. tha oca
sot tpER TIEPrpToRb OGP G SR et & YT REHUEd toservice the
laten@) drRGkir 1&%%3"81’%@%%6’@&1]‘ AP itsafidsfonl the access node.
ynam ca y tracked. Allocation 1 332 includes a sl ot

dlrectlon 334 being one of uplink, downlink or
)(lenlalchi:(ally allo&ﬁ@& élgtg 3%0 %?’e grghﬁe% into slot pools such as slot pool 1 331 and

other slot pools 338. Slot pool 1 includes a dynamic allocation 1 332 and other allocations 337.

Allocation 1 332 includes an allocation type 333 that can be at least one of a slot number, rate,
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i ncludes a slot node 335 which is one of unicast,

mul ticast, broadcast or MPTcast. Slot consunption
W@ b@b02032or each dynamically allocated slot 33BCT/BESENT@S789
=i racked heing .one,of, .LJSED, UNUSED, DONATED or

xxxxx

bufst HarRROXwith asjeeiatadharaates pndeanche rlnyasarqdde sarey of figmes ffame payload,
pacGE R ogb 3 B oS RSLEH P buHP B puramctcrs o

that aflecAioa€the hantdleoindwvasianie) hasifose daemidailg tatkelc Aﬂledathm 1332
mc]ugqe;:g: %@r%?%ﬁ%q%ﬁgﬁstu%hgﬁéﬁ%% lugggﬂbggg(r g]ocatlon 1 %32 also
mclugé o 86tGRSdel 35B8shitiPRlons 3P um@as@ qn&me&@ HR¥ade T RS Aak OB ot

evices on conmuni cations |1 nk 150. Backhaul Resources
consumgtamrsgatusofor 82 dynemicddy allwﬁacﬁdrsdntlﬁﬁ i gso tricked helogauk of USED,

unusER piBYATRP s HoR A . FalF s Bhanal Y FIRSEE g Be

borro%v'ée whild1@ phaghdtated sl S be ol alidBuTRbi B0irowH ih@Cdndehes pre-
haul l'ink identification information 341 used to

allocatumrhepmgse theeslotihak obewsie beee arangliasated &y defpition gHence access link
resoulrc%]tlgf; r%lta or{]n 3% lnI%?]rrljllﬁgg 1§fdr%§tsl’§ri 8rti ﬁw%%ofxréag%drge% of difgeergm E%%ﬁs that can
be cofsurnigity @mmabnibaihbdeNicsl cmt(S)nﬁﬁuM@eﬁlodEBﬁk iped for

access link transm ssion slots 304. Transm ssion

ener gy/ power 343 tracks the anmount of energy/ power

usgy fn&ﬁl e?tﬂﬁ‘ Lot RSB PS40 akLAS i8Form@6h Fo? the backhaul link (e. g,

particu Important 1 nformation for optical, and
161) thiat fsleqss/aleacﬂohbuAcctdsmksk Resuecet Informatian 3@ihfauthe askess link (e.g.,

N VL XTI DI ——

341 L@E@fogﬁérﬁﬂy”ﬁ{e lhrﬂé’z@k&:lﬁé@ﬂtﬁ ttl oS i@ InfRHTRAHBA. STradsmission slots 342
interference for other conmuni cations devices. O her

proviBescikfrawatipre g thecuaripuf tdpmdiremwsmoqd@mné@élm@omqﬁ bpckhaul slots as

was q:%cgrg)e{;l ggrba%%%slr(s E@E tr nsr&tss%n:l gl%gsrgqﬁslgpag ﬁl%%l%ﬂr ﬁgr%%' g?.?’tracks the

amouROPEHREF o vas & t@ttﬁﬁsrmaehlcﬁ hiekhse sof, ahh@s pz&ﬁ@uﬁ@}eﬁnpﬁﬂam
t he conmuni cations |ink 150. Cost conponents can_be

inforpaes tor eptigad) a@fjlw}@leéﬁ bagkhawl links d”heéﬁwféle I3 ameoysbef rgnpmit
energg/ypo%g ?stdo\ﬁ&r %955@8 BENedn mnﬁlﬁgf lﬁ@ﬁeblt Widre i A bhe

nam c, eenlngon e nature of
energ(yqjmn lavalsicosuse dhffni:enamdomrheoﬁmrwfeteme for attiertchmnsunsdatioms devices.

N ORI T Y X T -

resoufd¥s PR &layfeX @6 KAPRRBENT S, can be sinply dependent on
rreasurerrents of dynam c real variables, or may be a

function of both fi xed cost conponent S and dynami c
r rl ariabl e ;
eFﬁl&ure also SYIOYVS I%o fc’ ald/‘ost co,ﬂpogg/n% aSSOCIa eg tw1t(§1 the u%c of the resources of

the c&ﬁﬂiﬂﬁfé@lﬁﬁnsllﬁ\ﬂ(QSMb@ Boﬁﬁ&dnf&daﬁd)bragscflut& edlative oPhormalized, and may
dynam ¢ cost conponents will now be descri bed.

A
be posiéize iof NegagiynLrast CUBPANgRIsanaylicke qithspixgdsey dypamic, depending on the
naturg Qf {hg%/oﬂl%'icag? lftg%@'f r}ﬁe %Jng'g ﬁktéf tﬁ% m?Lth?'n c gs'?@ Ehanges in that cost

ham c varl a i nc

com[ﬁ)hsml At@nm’ﬁmmecomfpohh& maysieantveighed Sunaviad Otﬁnther opt10na1 fixed
resour ce suctf a He nunber of con'?‘anl cati OI‘IIS dg)\{i ces b

COMPRNEM$. r?@“ REERGAFY OF MEIFYERGNE Ol CYRAIYF 52! VEfDies, ormay be a

functFINR Mo tHfixdd o8t doR{fRRERs and dynamic real world variables.
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inthe cell fromwthin the cell and from ot her
nei ghboring cells, the characteristics of the radio
wo 2ovks/ostsveen the transmitter and the recei ver PAI®S1005/025789
o sald jnterference, ,and the location of, distance
"b@ymearrelamdobosedampomyntoﬁfonnhteort 3 dnisoludingfixad dmﬂ hedynamlc cost

recelv ents coul d.incl.ud
compgRea i deutibof e EBE} ARBRART Pummit Vit EplshResion.
energgpoWel 368 or HedtarGRBted3I&, OMel Byraasat valiMlesAStindddde the time of day,
roadcast Slot Cost 372, Multipoint Slot Cost 373.
an abtil e dnegswre of drerinsiansandous lpad o8 ireroErenpuch agithe wahr of

conn B 24 LA oAy B Pty rcn

in thea2HGinavixtlinht bell el fiehayher intighborrtg atinshepharanerdsits of the radio
and a VAR ANCE Cost 382 assom ate VVI h the |i1t of
link bepyesp ahcgansaierand éﬂ?ﬁ/‘eﬁff“’?r agapon of,
distarcA bENGY aelnld%ﬁ;citg'af QH@trﬁﬁ%tt&%H%é ﬁécg%ﬂ ver ed t 0 a
subscrl FI xed costs can al so be associated with
d| fferent slot directions such as UPLI NK sl ot Cost
i LMk e o, A S L R pces o
slots &1% 2@ WniGsf Dbt 8RB0 hﬁhmm Sst Tt 37116 BsoAlagkt Sﬁft\ﬂo@6372
classes with a USED cost 377, an UNUSED s| ot cost 376,
MultigoiBoBlop fest PoFixadeestan asecepeposTtr with diffesent types of slo
ach of whi
oo 3578 FAERE B0, | RONERRRS B L HBAS Pt st a0
LATENQY, asshdifed wirh tiendelayogleslof cdnkemption 381, and a VARIANCE Cost 382

USED/ UNUSEDY BORROWNED/ DONATED sl ot ' d
associastiie thesimaunt af WlsTance SEtwWRRM ARy af e @C%%W BORST and
LATllt;_[ﬁxe S A10BarRin tﬁét%l:t%figgﬂammtto a sﬁ@&n%&s FD&Q'@BQE‘ 85 Aso be

COStS SO I NC e cost associ at ed
assoctlitéd witke dtffelrcml e]0$ dméctmhmu@eas MHWWW%&@SQQDMI@ slot Cost

st SR o R B o P B R e b
borroWnQ% %Elo%etﬁ@én%bé&ibeﬁ'aﬂﬂ s&Q e Rtths§RSAitBHUSED ¢d3e377, an UNUSED
stemcost, for at |east one of the transmtter and

slot costhSéﬁ a Bowbwed §lot Cbstmé agfl IONABEBsdottagat Faxeaehpf which could be,
for e)iaﬂg)? .%R%H@%Q%’P 1?d t%%vegos %r;l'gpgl}g%ﬂ&easgo% té@wﬂﬁ#l@tzﬁ,\gﬁgctmn and

|st|cs hererore a
modeQff thESEBNENUSBIBORR GWEIDONAIIEID skpai Corypdungixed cost

terms of capacity as well as the cost of, Lehc? in repsedd
COMPOAGTHY F@%ﬁb@“ﬁtwhﬁ?}b?f@la vweighiehiugstioho CBF foem 1xed cost
comp%ﬂgrltg] 971%31'5 sfs %lo‘?XﬁﬁldegcQ)%t éﬁocgﬂﬁd GAR i RSEAALAIEE Wil Beurity

ctu transmt power an ence coding gain and
overhiend 860 esednc supgpopt lm}celdyefrcsecuri’nye featues smak@s integrgy protection,

consuned.,, The sl pt cost fo | oyed 363
auth i RGRIE SROT BRI BTGP PRGORa Sl Fef B R (s Fiidystom cost or
at 1eaSBe B MRLPHisRSktI3h ofhe re@@ivé'r% & tHeloteN§1 6% the maximum allowable

power/interference reasons, and not be used due to

transinftofver Gindenetatodingrgainy gaveaithabinlechasacieristias #nd & therefore a function

uew.fh sufficien [ t
of tn G5t b FREBEAREING S i ¥ o BBl AP the gt of the
incre&5eR Ry &Ygnde He high¥t MHSNGQEN B vaad. Sldt%din@&ostl’en@ldyedﬂﬂlms the cost
the instantaneous capacity of the |ink avajl a?ij to
associatebyvith thesactyah Eprsmit power and hence coding gain and interference employed for
the slot when it is consumed. The slot cost for capacity unemployed 363 tracks at least one of
the cost associated with the maximum coding gain not be used for system power/interference

reasons, and not be used due to insufficient data units available for transmission (e.g., in queue
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O her fixed cost conponents could include the sl ot
access cost 364, which could be a conposite fixed
waoeoponset conposed of the paging cost 367, whPChuUS2005/025789
L SUNTBYj.zes the. cost.of paging a subscriber that is in
with sifgéiemtpretia fer, thairsubscniberstodukdy ntiligeshati codingggin, 38 not employing the

.required to get, the co i cations device into st at
maxifoi o b F4 e % QT TR TRl STy oy PG Bt o
other §@sskribdrst he sl ot assi gnnent process 365, which

i ncl udes the assignnment signaling and processing

costs. The sl ot access cost 364 could alternatively be

a S - S

R S E ol BpBE IR AR T ARELAS RN kR coul e
compe¥iafined dohgynaiteomppseddds tie magitgmsrii6T ehiahfsummarizes the cost of

~communi cati on devi ces co%eﬁl to the link or gn t he
paging @ picyibex thalie in 4 deeP SAG IS (e HateAEMSIBREHPEa PaHESd to get the
comnflfdafiBns YBhdeAHR Miht if RRich QV@hRaLsi SR/ Ss180 fludiok bour¥he cost of

be described. Milticast and broadcast traffic may have
the slsipmssighinentgutdéess 36%Iwhidsincludeyibe essi gnnokné signalingeandageecessing costs.

hat a portjon atag. unit(s) is.transmtted.to,.mpre .
e fof eS8 o f e R RN it FORFTHs TR b 3y Faging and
state Irhr¥kidnado8ts afd WiEhlylvarighle Be&isd RiFBxarhple eyl dépeatié@da the number
link to reach each recipient, especially in a wirele

SS
of comymmaiiondgviessisoppled i the dpk gf op thergpality i shesradio channel to each

conm%ﬁﬁ%@%ﬁ?ﬁéﬁ&ips such that a conpromnise nust be made in
e transm ssion power, and hence the coding gain and

generated interference for other devices. In addition,

the transm.tter cannot typically afford . to ve each

nu\(%qoeanlmaéhQ&%rg?adrég@ ol b 8?89115%’« igftand broadcast
traffi% Izlglgﬂgx'ﬁeios{be@ifﬁc SaGH ot cbiCRRpbREM AR thS TRt thahslpbridn of data unit(s)

payl oad. Therefore, a Forward error
is tramsoritted toi rooreglist or@56ci piept wegd multivestad dirgadeast link-dayer gpt. In such

add'ng an FEC.code,into the,slot.to raise the Biﬁ
systesthy CoBPun ISR (S B OBghG StERfy &S witeles system, may
exhibfl digERAt ihMBhtineods Bhirhdi&mtics e/ tNAGHsofiipdtalsk RthsSinaddf the

represents the cost of providing feedback from sonme .
transipiseion pawer, ané benogéhescadinggdith ang gangeatest infealgeanicy &pryother devices. In
_ack dg [ 0L f t . .
i P Ea R et BT PRM Rt FaRE ol mpfricasyorpadeassecsivr
expliidly aclgrodledporecepfion bfeaohl nfult@st/brbadrastshstand & eataemi pagload.
nei t her guaranteed nor confirnmed by usi ei t her

TheredpreNnERMWRACKEZPISIORICP N Cqshéty @ﬁreém%meéfiﬁlgiyn@fcost of adding an FEC
code [RE6 BRI '??1 Pa‘?s%tthg’ﬁit&!rg)r 468001 tRe HRIMAEF bR A QIS LA IR diRely, a
t hat shou e d wt

revenue assocl ate an uncertain
multickest ACK/WAGIK dighaingTaoss 350 teprasents thelvost affproydingdeddhhck from some

when nultiple |IP mylticast/broadcast grqups to the
poriQthdeqEi A P kPowiTed eBe bR Oaaabiscle ielipsPipp fa slor
multiERObRAlCAOs188. AREhN VB ift :RcGRBHBYIhAbE fidSe SEKE GRiltidabFroadcast
are not actually nmenbers of the [P broadcast/nulticast

receiproigmeither guaranisad pooesndirmedby hsingeithar RE€aen N CE/ACK signaling,

E ' f . f | i S..
rn GBI S50 RTS8 RS e B 530 st

be asSotHtRIWERah ficertalicdelivEns asin@B.STheesBeénatht potshel, when multiple
such receiver has been noved fromsleep into an active
IP myigasebrogcangrouis M|y tha raMslinfirlappicaplticpss o5 proadeast group, for

conteRf REREEi D& ed HDERGERAL HEVi¥esdhit dfe ndtAchBAF mEdnbers 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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such an unwanted data unit. Finally, the group

managenent and access control signaling associated
wowaok/opaskg i cast group nanagenent, such as | nt eP@BEUS2005/025789
e G OUP, NBnagenent., ix?)luot,ocol (1Gaw), Milticast Listener

of sudh tm@messg@né Mspiciallydwinam aniesaeht reme@‘nag tha¢n mgyedfromgleep into an

aCtlth?tﬁ (Hrel%l %)IS f}lﬁl%lft%ltéeed mp?aﬁné acyif rrogésgﬂgl %I{Iﬁggg?é %ﬁke;” gr%ur{ to receive
such Qﬂ%vl?@ﬂtéd &8 tinit. Bk lyaghe feréilpah Snagbmemgmd abcedsl dorittod Bignaling

ound G oup .Managenent System_Cost 359. Next, other
assocra{t withe aglitscaargéomema@@meet §ll'Fé1 srdRlemgE Hspun Manggsmegt Brptocol
(O BB AP YGH 1 E E0alS LEAFLSHoRY it ny
assoctaostplirdskayarsignating bdseciahwithi dedihingrthe hiapging dygeyeen nudticast data

. Creating nIP he C si on Gai n/
units gRhRHLICH It nﬁéﬁ%ﬂéﬁ@a @HH%&D dﬁmw %Owwu?@ﬁ{e%#%%emem System
Cost 38&J. Vi ce data unit header overheads (e.g. IPin IP,
L2TP, IPSEC, IPin IP in IP, 1Pv6 routing header
etc. ) so creati ng an I P encapsul ation / extension

d
SR PSPPI SR SRR o

layer §To8aW hiBH istdFfec RSPy HEW drlerRBRIthE Stvico Bhta 30 is foadata compressxon over
exanpl e, an encrypted data unit cannot be conpresse

the cqrempmipatinne linkrigyeds 5¢ preatingsm, [Pdwadescpmpesssien ©ain/Cpy 31, how
I I
experf@ﬂg tf;{%/ getqg?ngd 8%& hfnlg@htt?lgﬁ%g F\%g\ﬂgégﬁtg lélllka? h@iﬁgﬁ&%@@ﬁé‘dd?fb g.IPin
IP, LPER HERSBC clrindP tire Il ﬂ’vdlmluyng) beddenetk e,d;oteyeatlhg an éE encapsiulation /
Unwant ed Cost as a result of fe

dback f th )
extengBABEHISE SOFI2 B PP BTG Lle BrYEC s amisie SO A reaty

H§ an B Sechrt ARa@ Cod 5 3PRE A RMPI ted
procegiﬁggeggé%ﬁlyligggggagvé der mcghﬂeshat oot rack if i %T@ g n e

data umtprannetrite cooprabetdtorinpravg lmhextlb@zgtonanrdi mﬁemevecatnhébe analyzed bya

arge for t sery uch a or
firew i TP ep P AT B S, Pl ok PEalhAREBCD! bogus
packdtd EHf- allRfaBvally B8 thabiddd Byhthe Sdceivbe EMWRARUTREYB ReeRsult of feedback
described as fixed, they can equally be dynam c cost

from &@rﬂ@mm@txmwe\ﬂm&erma@cme gi ven the
characteristics of the associated conmunications |ink
and communi cations devices. The use of a specific type
ofThess wattoue fixed cesd bdxnparenBraroéx anglessfaag pafanictarwhaig sarvice

prov@q?rhlgl%{lil{){vgg tggr%é{%f gtnlé &%Ar@gﬁ%h&ﬁb&%&% gggg:ﬁlg]d rl]]éartlcleotne charge for
the se?ﬁ@é BRARE s6454s the ﬂﬁﬁs%%ﬁto’f aWhBBr bS3dBSSRG AeLhe\Woihunications

resource usage his char geabl e cost Corrponent
link. Nate alt’_rmethatf\mlnllst besacoses give beenadedériredtas figshahey ¢an. eguallpbe dynamic

cost | neut bove a.cer al ye) fun L4 on
cost GmRERENE hiE fhat meRecpete it Rere vt Rt T
comxﬁlﬁﬁ&%ﬁﬁﬁnmw&ﬁmﬁmbmnpa@\ﬁ@ésseS) and/ or dynami c

vari abl es associated with the conmuni cations |ink

150 Th' |s char geabl e cost conponent may be nmai ntai ned

R TR R e
schedudifig d&QﬂDﬁ) elhteshildin he@etermination 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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anmount of service delivered, such as sonme nunber of

transmtted data units. Exanpl es of chargeabl e cost
wa@eovpomset s are gi ven in Chargeabl e cost conmpoPens2005/025789
" J nforpmt,ion, 390..and..incl udes a Milticast chargeable

'
ol

This drasgeab wpEremposal raydreagaintaingdeacta nimbdref sdwdsling decisions

wsing S5 BB e B BBt  EBR L BSR oghnch for some
amoulitbfl deHAsd deliabRdUdtich Bs serhéThhdbédnof tlehdrfiael dsange diatples of
Cost Conponent 392 aggregates the costs associ ated

chargmlzlon cosh eOTHBPNORErafe SV Chaygeably ¢ostigRPRONERY information 390 and

QA58 0 R 0 CRIRAPS) Gar PRI Y2 B i

with @dlﬂeiy dfinldtat pakes famls@p@ihef beal soynegedsd nbtimerne Icom‘e of
costs associated with forwardi ng via the acggss no

muligsR0e5 G SR LI Bl e oM A B A BEiEBaEs the costs
assocERPORE He 388399 ‘tﬁlgé'%tsle@até ﬁﬂtscf&sﬁ %t@&%"&?‘ SibechMChdigeable Cost

conmuni cat i ons”bet ween end nodes on the same
CompumemAv3capiegatss therdosts bmatiatdesithibe deliydrppf sideleiki data units and

L3 5 BT LR TP g
backHauHEni@ MnceRbdIN @har@éﬂbl@&ﬁﬁc&ﬂéodeﬂmgggggtb@@iéb ad cos@sksociated with

Upl i nk Char geabl e Cost conponent aggregat es the
comngpiasionsaswEer el Midenon the seig ReTRIMIIceHOR linkp hakRoes not employ

81de1131§ alog t%‘gq‘aﬁ)r oa Eﬁc'c G’ME ) a%?cQ: e}?gd &lfth&ﬁgkdl g (lﬁvlh&ﬁ L&%gs node 110

(e., ¥ &6Wn1ﬁﬂﬂﬁﬁ§an/@pl(ﬂk) eut, dde@WmCl&ﬂ@bacﬂ(yaullcomr Uplink Chargeable Cost
erf or mance) i nk conpared to the downlink and whe

compgn%ntgg? 2451 ggqtgs tb? PPt p9s9ciptrd WyB dh iansussiRspiupbink service data units
whlclpEdnr%rér%tﬁé ng’gflieﬂefé s %&ﬁs% r HEAdYRA YystemsSe: ig. A2 AP SI§WHiEPhave a very

e en A generic Ser
experGhar(gealoiwer Gnmmtﬁ;dnwanmnformgl&ea\gglurdgmwrddte tbodownlink and when

< BERE Ee E e PO B Sl .
servefsNREIGERRIRICD61, 160ROP&GREC %914/1@519{2@% bRSCdsh €otifpohent 395
C

associated with the délivery of Vol alls, including
aggregaies e’m&nﬁb essoeigtsidoritisthg dallwemg Ofaﬁuarhﬁwwqml@k definegry aservice data

ot SR PR B0 Ao UL B8t i

the déRety SfovgIprans, ikdediag dsregampk séisﬁ)rc.@@ta&ng&ﬁd) friediagrhckets and
with the transm ssion of packets in a VPN tunnel

inclughipg sadink| Gk unine@ne TRyl EAst east cempReneatsy Yalkrh B vain &Network
(VPNRIBERETS Py O3 B5ALLGCRoLoo SORBRIRAS B smision o

packewinizeY PNftutined pondntin Byl ins Brdiri goancdygptian et 8 badkhnault dndrankaecess link.
sent to the accounting server 120 so that the
accounting and/or billing server 130 can next
defRrhReanlt LR toRpoitat SRAME Bssotitedd@RANESNervice delivered, such as
subscriber bill, or provide adjustment to its charges
the nypreberad tranamitted scfvrcefdh@omlts teen themrhgrscnide ¢t apagenting, seangr 120 so
that t elh%tcglrérlltfn%l alg S&)ﬂ P%%er%efr ecgrgJ Ingt%otS ne et}ﬁ%rsaeéhar e%ble cost

AT geabl ¢

deperifaflt ubscrivesbitl, o gdvicle &ﬂ_@l@tnﬁeﬁhc tooits, c}ﬁtgéh pehdiita hxhét(ﬁzﬁﬂemtthe
of resource enplo ed i s included in the chargeabl e
comnpygatedngeiEnand taﬁt@np:@j}y Busfyshargeable costs. The s€rvice charge is a

function of the chargeable cost component and the associated charge factor, such that the
amount of resource employed is included in the chargeable cost component, and for example

could be;
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coul d be; Charge = charge factor x chargeabl e cost
conponent. Alternatively, the chargeabl e cost
waeoeovpomset coul d be an averaged cost per data PEI/US2005/025789
~ Lransmrted. or, deliyered and hence a function of the
nunber of data units comuni cated to the accounting
serye exanple could be; Charge =
ChargiE ¥Bheq ftop N Sekeal e PERRGERC L omponent x no. dat a
units. A third exanple, could be where the chargeable
cost conponent tracks chargeabl e costs bel ow and above
a Mesraivebe aietcaagg@abl@ Rogt gamperent eitld be an pysragsdgopt per data unit
I
transx%ﬂ%d%?d v co }Leglg% gﬁué?é §\‘?gfutgng gﬁﬁ)?r %Hea{nasl% tes(cglénmumcated to the
accodnﬂﬁglsdsreek E0ewhivh foaegeatplcasidbd;hen the charge is
sinply the charge factor x no. of data units but the
charge decreases and i ncreases as the chargeabl e cost
Char%ea/ fa@wﬁx c%ﬁx%@hﬁl@@o&%ﬂﬁ&ne%@ﬁho ddta @08t her, nore
eneral exanpl e, the charge dependency on the
deV| ation away fromthe target chargeabl e cost

(RGBT eme sie “abe bl SaRbreut R, Pt gipareeable costs

belov‘& ERMHORNE atndfEftized hﬁrg&%ﬂ@ﬂg@a‘tﬂ@ﬁést GoImpOa@Riple;f or
exanpl e, Charge = charge factor x no. of data units x

Functi on(chargeabl e cost conponent) Exarrpl es of char ge
nd £3cto - t and

Crari o EHBL B SSHChE 0L Sl PU AR SRR O o

Servi ce specific char gi ng al gorithminfor rratl on 326

whi ch defines the alg r@ and in&ufls tho Ee used flor

gerish at Hgee Hzfr@égmcwe Hel |§f8FS G5 (P he shegge {wmply the charge
factmnﬁﬁp%f d9fa B BulRk LRar %E é&%ﬁsg zﬁfi‘l iREreh6 & bﬁ%@har%éatﬂe cost deviates

arge generation inp then these are stored

awaydammthertsrgsuadst. ds alﬁithbramom geine2 éxanpile ihd shaasﬁsdﬁpeadMY on the

th th | | ocat ed .or nam ca | l.ocated ..
aeviaflat i ol PiecteBhesue eSS haien| shadte GG fihesderegt opes of
functﬂ)%r!ﬁrtl%t @fdrdeaBINcaét cotpdhert ABviMibd frémshe fahddt gRark@MlO¢0st component,
0 and the Multicast Chargeabl e Cost Conponent 391.
fore)@mlli%lst Charge 314 is generated fromat |east the
Uni cast Charge Factor 321 and the Unicast Chargeable
Cost Conponent 392. Sidelink charge 315 is generated
Charfd ©bhgtge faeastx ohef &GitalehitnkF@raog@hirgedbde c@2 2orapahente
Si del i nk Char geabl e Cost Conponent 393. Uplink Charge
318 is generated fromat |east the Uplink Charge

LSRR ¢ ﬂage L citeLd fioRaE SRR 1 MBRLGRIIARR I charge factor

generated from at | east
inforati¢h &l2awhieh ﬂ’m:l’tem incBRBs Senyidelspedibie @hargmggwblltlen énfotmation 326

nt 394 A general Serv e3 S
whicly eTERER kLTSS BIUE ' G Ve 0T BEe e gL AR (e ghgprithm relis
on thé humBeH of dati dnfii8 iraR@n@ea of k&ided, 9 AcRircb @EncRatg®NAP@] then these are
Servi ce Chargeabl e Cost Conponent 395, or froma

storeghsi cghm@as sishios SBU GaunsiL Didhwhicioisasgrsagiedwish ghe pre-allocated or
dynar@ rTHO%ﬁ gs e urc% n (ﬁl IaH@)%%Q? %ﬂlﬁlcgsq%hagg%rgigqg Qénerated from at

THAY gea
least the Multicast Charge factor 320 and the Multicast Chargeable Cost Component 391.

Unicast Charge 314 is generated from at least the Unicast Charge Factor 321 and the Unicast
Chargeable Cost Component 392. Sidelink charge 315 is generated from at least the Sidelink
Charge factor 322 and the Sidelink Chargeable Cost Component 393. Uplink Charge 318 is

generated from at least the Uplink Charge factor 325 and the Uplink chargeable Cost
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Component 392 and Ml ticast Chargeabl e Cost conponent
391. Figure 4 shows a feedback system for adjusting
wo 2oved20328t conmponents and hence bot h dynam ¢ BEMUS2005/025789
wghargeabl.e. cost .conpopents as a function of previous
Commnnauﬁ% UQET c sigenenated Sronrad lesist the VolB e e factor 323 and the
c

VoIP 5%%8?’?@?} (PIBB%E:%%S% CA{’) éegltg}fa etv\llcleCe a%geaflﬁs generated from at least

the Sérice romisgecmctéxl@m NcdouitEfarthé t@adenerdeliffom efthesargene@l Service
information 411 for the subscribers service to be

ChargpableiChstCompeneat dQmel Aioaht Meizbtadicerbinsyion phather Chargeable cost
4
comp%%‘n@n%sC Mchted% L%Ylgﬁ @h%:)g%la gé%f \(/:?1&18&?%\’ :3%’2 rﬂe‘g&g[ &ﬁ%ﬂggﬁble €8st
Com;&jmbﬁmzbad Mu!labast Baageshie Gostabimposerti3ak. and
specifically includes Quality of Service tracking
i nformati on 422. Resource managenment 430 includes a

S q:h HlisRGw P, PEaB kA3 S 1BE ad}ﬁsitﬁl@mx%dtc@st%ﬁipoﬁé}ﬁs &Md Rfice both

eting Quality of "Service targets for nultiple

ks

’ dynammmdrchmgp@legcnqnlcempo@ntswe adongtioniof @rdvarus dynamkicl@®gt component

valuef anci ﬂ € gql:r ?lgg B Oc%gtﬁc %\rlllg} %i éasrgeq ngm | %ﬁe gas;f cgllnsgr'f"ent values.

Subséit@P8érivite peatile DefoRBat NBAnaVEds thdger QANTIUGT seaﬁmnsormatlon 411 for
link 150 to informa conmmuni cati ons device 101,

02
the sybseribery senvige tocierpravided peat agogpaTqatiens line L% The &gubscnber Dynamic
Quallgmgblgggdfgﬁgatgglﬁg%{mgtl;s%e hﬁ'%]{gl? SFse‘?V”iPé 8%1%rédot5 the subscriber
over the mmma:tatlmllﬂeandcs@eaﬁehllyhﬁclués@u&tbif $dreice @acking enformation

consunption coll ecte n Resou ce Cons tion Process
422. Ees@urcsg&ﬁag?re%r}t|4§8a?f$ 5 2EChAN RS RIOPEH 20 QUL AUTTERIS P Figet the

often %8&?&@ Qeanlt& bPSéMeng && gyl Iﬁﬁhyferbugicn'b@l%‘&lﬁﬁl%& to the

dat a unlt carri ed is transferred
comlﬁuinsattlbnbbmk B‘é} Tihe @cfmdnhngmoceswgacgfedmsdletd@hb@d@tl@o@edonhﬁ Resource
o AFOCer S SO CLMITE ST R (LR er SR P RAC)oHS ik 15010

inforfRS oGRS HEvi&eIU1, 102 &labﬁ Ghd Beh a§ﬁ%o ldeespeeitie s for

450 and al so stored in Resource Usage/ Costs 454 so
commuragatipes die siseeskos & thereemplodied @rpﬁ@munwﬂtlewme%w“h the

consur i
eGP, LSl AN A ASHER: chRTBh O

Resolireé Quhamptmnmro@bemw $pedieicadpt emywmttxﬁfdrnnammssbcaated svith
sent to Subscriber Dypamic Quality ervic

consyIRLNHHICI Uskn S4B AR B 46%%?6@&@@%@@ éﬁ@i diagtisicgrried) is transferred
to SulcRBH %ergd?batayUﬂft USEde gsvmqo b Ak d g Rea&ﬁwaédge;eoé@ 454 and Data

e scheduling proces has two nmain inputs into
Unit UsagesiSReThd amoundgreiesindegpacith of flmeslbtmsshc@uéddl tyythekcheduler is sent to

oG S A GRS o B 8 o

resoufiéd |aésf1 dhe@f biit ItHrGRt toHsameB ol &shsdrhdd aegfidibR]ydehd befrasked.
qual ity of service for each subscriber, which

Informptersinatubscriber ServiqedPin RigitdisagehiQen herresourres gratidegrand the data
units Etrgﬁ%@ﬁg fd g ! totfo SIulp)g (E)QF bpgarﬁfc\ltgl?ilﬁ )%jf ge'?w% &Eﬁatlon 420 which is

e secon a su

proceS§eGintl Isﬁ)ré(!/ﬁﬂl@iﬁadﬁﬂ QUhity &P Starv@@rrmammmmhmﬂmrr 40% sTHetseheduling
syst em cost of .each subscriber hein jhe ul ed

proceshd32 hagdHowa Hipnnto 1scshedqubpg Gprdsiprs. 4aa Tigg{ds Qﬁ%‘lty of service

trackfnﬁr e Hﬂ{’}g’“d“f}g%ﬁh fs%@ecpm&sﬂfé SMhS didfatknce 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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contribute to the dynam ¢ SDU Char geabl e Cost
Determ nation 446 in the Subscri ber Cost Conponents
wdd@gs/0as3oci ated with system resources that woRCTUBE05/025789
w-Reeded, when, consyni ng..a timeslot. The dynamic SDU
next téﬂ‘léﬁlcge”ﬂlhﬂ Rcﬁim;maiﬁehpmm mambsonbeﬁtéﬁemfsc $)3sp:|rrcdmayms 00% component

hted or thre hoId n of fi and
Whichygafs Q8 SEUFRAS o 5L SEpE ey eGP UG nd dynamic
cost c'ggfnggﬁéMél@arﬁMﬁé ﬁﬂéd ﬂ(ﬁ&ﬁﬂm@&fst SRR cilghfs QnARRrHd1ds 442 that

as well as a functi'on of real world dynamc
contri\batei tameecgyn:a@& Sy Glreageableedst Prigrmimation fidfeinghe Subscribgr Cost

Compé)lqwtls gﬁ%ﬁ%p#‘%ﬁ R Sséelrr}l g% gst(?r &518 bQ Iﬂggdeﬁ%l'hgnac%h&mm ga

tlmesﬂft‘Vl'K‘eQElnQQWU@afrgHabremuDet@ﬁnﬂlﬁdort Mas eftypacaery dom‘uivelghted or
on the comunications |ink fromthose devices. Exanp

threshstiéh funetion ef fbtsghand shypapisost comPoBRRIRAY4. SEFTLRFRNS/ATITRITH TR of those
1nc]u&e|?ia}fl gg&% el t%ﬁ ‘cof mﬁgﬁt ihfALAREEH 3N a3 aSH mcﬁ% of real world

argea ost conponent” 391. In such
dynardﬁ%hbﬁédf&&&&d%ﬂhht trdvk thekeebtiine propertied ofi tfw&mn&klsnaatlons link such as

cost/ benefit analysis acros he. subscri ber
the DRSAEAL PP HEOBBET L BEET, HER OB mERHa B devgss competing
for regcm?éés RS dferdd 102838 thCQHnunitNicAD 18K BRI Mb¥e devices. Example

nmbodi mrent, the cost determ nation for the schedul er,
chargfcnhie east homph@msl sl shvsiaeiubed within dhargeale gostspmpppnt information

390, SRR GG et RO o PRIk 2 he Char gorbl e cost

over some service neasurenent interval. Fbmever t he
schedul er is not capable of either adjusting

Dynawnshca dgsaribadsysiemsthescheduies e dundeptakga gqst/pgrpeﬁé analysis across
the SLff)lePr‘?'bC %g t?)%ﬁentt?}lm e%nﬁ‘lutnml{b %’élfbg?&bé éc‘ﬁeﬁ]@({ %&%@st%ﬁ&fgfat least

of SO units or sone perio
cost).t Irnah exenipldrg eimbodiaeabltiee afst daemtisativnrfgr thh ec}sajdstee,rfm:m scheduled

of delivering data units that match a.specif| ?rV|c

subscgipgis &, gl @RMAGhATReANECAS CUTRIER HtEsSomf gprgeation
functﬁ)ﬂsi.to tlaa%f(?l‘?é chaVdehbie Qﬁﬁ FHFREfe s‘&wg@ltn@aslﬁﬂérﬁe%t Mter%ﬁﬂ”q{owever the

In a further novel part of
schedumr emmmmapabﬂdm“ syst a;i]msftmgttlhﬁelaymaﬁmlc @@btya)fs‘si@b\s@r tab&qfs 422 411 for

o s 8 S S5 A PRS0 AR s o

some \PBHOA L TESRRN & c%%dﬂrﬂzﬂﬁﬂaﬁﬁ\ng“@g sﬁd’ﬂ&n %ﬂ&ﬂﬂ@h@fn‘glcﬁ& units that
ta Unit Cost Targets 464. The fixed and dynanic cost

matcl  sprsifntesvignadassopcrassrapmyltityds of sukseribery WikR §eap cest geet over
some%%?nt bef Of &x {‘S&l{s o‘%%Zm%%gHSd@hgﬂ wi th each scheduling

1§ on, I'C sSubscri ber or service class,
IS passed fronlsubscrlber Cost Conmponents 440 to

Subscrlber/SerV|ce Cl ass SDU. Fi xed st adj ust . )
460 2 fymkerinquel magpf élafsw%sopsthﬁéwwa Udhsirpg S peyubpggiber / Service
Class $12 fin?é'd@és‘?A'dﬁJ use ?Htfﬁhﬁé'rgﬁcﬁme% a39%¢d & D)é?amlc Cost

ermnation 464 an 0 adj ust the Fixed
CompyreaniveighoT hresotp dretartnivatiog 462 aeh By ndmiesieotids Da@Unit Cost Targets

ich are then. passed back t Fi xed ;and m ¢
so1. Zhi f AEBERE et ks e A5 PYIET Sarpssble SDU cost
compGﬁéﬂt 499 ARQBRMdSYifif fach E@lﬁed@hggiﬂ’é’&sﬁdnb €6r DEpeSitic\subLribkBGSservice
t hat has been recently schedul ed at above average
class siy passed from Subseribes §josicEprpponestsidg0 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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reduce the probability of a subscriber or service

cl ass being schedul ed by opportunistically raising the
wo 2ovem20828lynani ¢ costs conponents 444 contri buP€DNS1005/025789
i NE.char.geabl e cost, . conponent 446, so creating a

...........
v

Compivinaste W e gats ¢ thadshelds d42 ircSuhsoriemtCosdSompomsnts 440 Fena subscriber or

.enpl oyed by the scheduler in iits cost / benefit T
servicg alasy a hasheed feseBLEIFMERUE FttoNE AVRpgS I EPERCh fpetjgptive i to
reduc® tESro SIS o R_NSscHiBEr driRErvaRdash B?ﬁ%% S&edaédb§Mpportunistically

condi tions”and hence the subscriber/service class is
raising ¢hwsfiddide ldynanictsests cpraponeats 444re@ntiiburor kchibe ghargeablgeost

actual, . system cost 4 m_nus e ight4
comppent g g A plased b BPH ok omloR e AR HIRRIN employed by
the sche@ilerGa MR RB& M beN¥fit @hilgsié. THiW biasedl cdst iDeHenrhigheatdl ativgGa other

For a radi o syste the subscri ber would then need to .
subscpers forghe sampephytsicahs valeet exiditionainpd BFRFF thintestribes/givice class is less
. i ) sn r i . . .
et s LR ROSPERLIE - E0LY 6.8, BUT1 D o s
changdes)ie stosgdsfioe fnteesbriphasona e Fixge Ssdymaede CostdCanponennyyeights /
erm cost . of service. ui val ent | i f a subscriber or .
Thresh G Ll iinsoniizs FBob rOgpRRa At Ssirtpsb F ot RIerh R 4G e in o
betterGRa a\fe%[%ssr% eRGEdriREEnt (Brtilink OlBWAhR$fefenké)Nd r&dei vemtaverage
credit that would enable it to nmaintain an average _
allocagioo 6 tieslotscnd dheheedia beht duledata toveer syssem @ thanravigeage wo reducing

. aver age radi 0. envi ron t..(and. hen e s .

o oG AR M ORURE, B BPE PR YRR opeaing
lowerGRSt a\ePdPRBSITHr $dind peictlah@rit bbtaths @dsid fasoef dredit that would enable it
anal ysis. In summary, by tracking the chargeabl e cost .

to magiRp GRENETSST PrOupTien of achedylsd gt G Vel WheR R oy average radio

. t . i
o810 PR af e, SOTPUEY o 08k 05 AcBHIREN BRgabc co
comp06agty e tsshedid breant/benefidanadysed I minamuwyi b treckamgithe chargeable cost

t hreshol d val ues 442) to create a bi ased chargeabl e
compepEys @6%% » andieorppAringihen (9,2 tareet Icgaurg qwﬂgqrpponent 464 for a

subscf‘\ngI c?f%iaﬁd&%lﬁs@,athe AixedBRCAYnRC &ﬁ,f‘c&ﬁ%dmﬁ@ 498'c8n € adlj@Ked (via
I kely to be schedul ed conpared to the actua
weiglthandydaisheldoebies d6)poamate alizsedeanghaide cest commponent 448 for the

chargeabl e .cost co nents of other .
sched i SR PRurR e STl BR b Re st iite medepora lsie ety to be
scheduléd®®hPhred 19 ehedetuafbh HAbRARII @nEdBEnCATRAN eidse 4didall chargeable

then tracked into the accounting system 120 so that
cost compenersy efefher swbsaribersfservigs (assesrromnnerps fRyrihe pext timeslot. The actual

| e :

cnarsBy Y PSR e BRSSO REERY I8 120 ) B
revenuf &velsansiaimedite thfough thengreviondly descvibedkcasndé¢pentient tabsunting

accounting server, the interval between accounting
systeileports, and the contents of those reports in terns of

t he anbunt of service delivered, can use alternative

i nformati on. The period between accounting reports

c OMhidst tlee inasredndias beeni desctitteid e tamas obthe tranfmiseidn e pumber of

.of incurred cost or be trigge % by a system event
sorvide s SR e el el 1N Al Petuen oS BT ang fhg contents
of thds@ REPeRts GtckAn 8f fhe AknobRlof sEReccalBVEred Wan 9164 NkdiRative information. The
reported could be the tinme period _ , _
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
26
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for which a communi cati ons device 101, 102 has been

coupled to the access node 110, it coul dbe a nunber of
wappbiozeses on | evel units such as the nunber of POU/DUR2005/025789
woCal LS, or . nunber of .el.ectronic nessages (e-mail, SN,

....

be a nivBEr @ﬂaplphyz&mnhyvem unnmmah ia¢ teinnmberlef/ Vo, callher aunnbla:rtof electronic

messapy G SN by o R s HE P M S inElrsrvie
couldf? n%l'l? Bk gmﬂfl¥ ﬁfqudngmis'sﬂhtof Hf@lrn‘?éiloh PndiBRINBGRE&EHiIFAFRoMme form of
associ ated communi cati ons device. Figure 5
pre- palﬂ Iousnemaﬂlast gored e thelageegs spdechiof the assqseatest canavjeations device.
managenent functi on whereby tinmeslots, service data
units or sonme other resource consumng nmetric is

s pidiry 5 dRdraes as sxanplivpecifit tyjRof idsultt asmageradt farction
subscri bers, which are generically identified as

wherabygiouastods, seriviegSmits AT FAMeRthPITerQUgEH ONSUHgMEtFig is subdivided
across 5 l%lgg r o'?isgr?élgﬁ%o%/as é%]and/%?gtlfbs ﬁﬁérg thl&lpm]é %@n&ﬂﬁﬁ&f]de‘ﬁ ified as

resources, has 'a pre-allocation o
rcsoufw mﬂmag@ﬁem entdestin GiguefsS mhmrs stordd 10f1ndnhmryt5611 dEach entlty, in the
avallable resources for re aIIocatlongﬁOZ whi

specifag ¢ate P HBREAMELOYTESenas & g ajlfcation oL A PUEREY Qrﬂro% fon bf slots out of
the tofl? Q%ﬁﬁﬁq@%r&g fék ﬁ@ﬁﬁ@&%@h 509" wisibhh t@ith&HonbiméstselTqas the parent

entit i erarch For exanple, entity A 510 has a
entityp oedcaiatexs clawindgo alélepe}mgnwﬂhr child) sntgty el thei eméity hieragghtyi For ggample,

enitygh p ke BB o 1ooRaet beb3 g3 kOB, A Biktnow 540) and

entity @ SPEGLA ¥@bW 54 ERGhi@Nheéd Naviepro dlocaBomPR 512 &idip3 ﬁiZS&spectlvely
i ncl udes pre-allocation information/functions i

Each 58y (8389, BS80, € §30ils inclydes pip aleeation irfoppatiopfynctisps (518, 528,
538) useg 10 Fl?\ &ﬁ‘g allgc?)"tlohy P A30ps 9%% q’3r5%@5 %1@1'9); ﬁj?jlg could represent a

pre-a erV| te ¢ ssS such as
pre- alﬂdoafli)m @ a $dndite olagscdnels a¢ HETentaiffio; that chaades fHeetiBlA classifier 511,

with EsHips B 4k RSBSOS TR S s ARSI Hifeon the
comniunHstidnin TLS"U‘ i 4eil dr R0y B XZ@aI%ZE)ntﬁg@ ﬂ@tlh }é(:ogné&pbﬂf fis entity

recogni ze sentltycaSS|f|er Entities
c1ass1Be155m SAHEQIBSCB 6 2hatt:@ 530 cambanee cmumzPQam 4@ B33382 proportions

o s PG ST e R e PSS 2 A3 52

each &ﬁ&% B InuYhbe S ONRoPSHIBR bf §1bts RigRe URRe@bved soirk ififeghal due to
be Unused over sone interval due to insufficient HITTP

insufﬁicriaftfHHR @affr@ef@hea@htenw tha amatehgs éfraégnqtrﬁétclaéﬁflplf iTdgse slots are
aSSIfI T t e
onus B NGB UG B lfe NS B0t 9117, vz 27

and Ud 5351 AddiddnaiB7owrdd tHd3prb-3locaidals Pl snalplzyjzaum 682 tshme slots are spare
pre-allocations Pl 512, P2 522 P3 53% ne slots are
for thg peer dllacaied eptyhuboa eoisse By 2BoHeR GpUBY T (POBG viige process.

Thes@%}%e!;s%t QR thE el E%ﬁ @ thd BrrRARE let?g:nﬁﬁé)sc Ghen tht€eRities have

$Pots are t ore donated to borrow ng
traffi@totset weeethd it igeesiter wirarih¢ihpseallonatiani Ebe hcav@vmg@f glots is gontrolled by

servi e hat | reaf e h t.hei r pr &; aI 40 he
vorropgrs ey ots L PAPT T 8 aner T ony R B S al g 2o [ exampte
ass1g19 9§B§o®1réj;ﬂwr@y &P ch nthr$4uchlReeIRICh@M 1§l€brfty &R, 6524572") and/or a
524, 534) for ‘exanpl e aSsign a borrow n r|or

maxlmama@mﬂbpyowmgwas finechby bersa\ing rye comra 65ﬁ6' éﬁﬁz”) and/or a limit
from BEfcisnfREC Hbs EndfF EUBWEELE kBRI QUERY bgggfﬁérd 88 aPermited
borrokiefs (570, 570', 570") and perm1tted donators (571, 571", 571"). The borrowing rules (514,

524, 534) can further include a pre-emption priority (573, 573', 573") which enables a higher
27
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fromwhich entities slots nay be borrowed or to whom
slots may be donated such as permtted borrowers (570,
WhI®6/02B79") and permtted donators (571, 571" PCBUI0)5/025789
pedN€ DOrrowing rules, (514, 524, 534) can further
pre- empubmdleorayrftrst-eanp’t todRrpp resaurges (N3 lG73! pre watiqn pierethi second

S0 DB 5T PSR B . e bt s
not spERO0TRE @F] lal MBS IMAER foisrt-aHB6RI0d SeDhi Yarysis akﬂlﬁ:tfbﬂ of the

utilize its pre- aIIocatlonaé]@ , the preallocatio
physipaltcongjtipes on thadink ot he prenatipe P%quéﬁ%ﬁl%%‘t\‘eél(m 512, P2 522, P3
i C
539 BRSPS B s 15,528 529
mclucﬂlﬁg Pegagltochiien kenéli (’66@:§6O B0 Sdlch Rﬁﬂféﬁﬁptldﬂﬁl]ﬁﬁ&)u@B e function for
derived from.informtion Stﬂ@tgdln Pre-allo [

tion
derivingroai it RIFAH AR SOTbIE |QiakarallspJeressusgss of preqidfaragion 502. The pre-
allocdtlofi I‘HARJ l%%tré Qplnlnﬁé’(?{o orRGen&@PminiRfh Valud i edted W PRBAIocation
opti orfa I ncludes a function for deriving said
minirpure-level (ﬂﬁdt S, 561 Onwhbme thedotal reamatdsab beowessypaeitied lavel.

Ry SRS i L RS ST B G i o some

maxdﬁ'hﬁr AlleOBatdredinprlallbeatbs Welx i@ al G362, 5687 562") VitRborrowing
the total resources is below a specified | evel

and/onpresmptioh pEPEtiesdor aientity s1Iver, With thegpal ayailaplgiresoyrees, as

mdlcatg(?/ géP Sgpc{caéé Odepeggtet k-?ffﬁég@?n %ﬁ&ﬂng?&cfn%n 396}?3 )é%d;Jmnd pre-

HssThred X1 mum
alloc&fod’ dep&faléng pre- 'Eh@tlbﬁ rphommnarmv (664, fr6de 6H4') comd may specifically be
priorities for an entity with the tota
adJUSéF@aYhe&Bh%afP%%@nf EeQUros PrerlPEFLl ByTBpLIies 3 o falls below pre-
deter@:@’%ﬁq & @alﬁH AGRLILABd BY PRC éﬂdéatﬁéw&‘«équfm(él%ﬁ (568360', 560"). The
") an prea ocation dependent pre-enption priority
borrommd:osmmsglgﬁdost56m‘ppneﬁﬁs4rb)the laombwmg pseess (B¢ aIChgrgbeo the borrower

and sk Aafock 4 potony SR SSur Gy B davor i hk'

estathe@%'@lﬂiféierY&'Béﬁfﬂeeﬂ%aid%n‘é%?@hzﬁ% e di{desad dadricesdid ,emedke said
function (560, 560', 560" e borrow ng costs

borroses pl@mrgfc @ignat@bwp@h enthe dtféererrcé RO QRSN Iy Ak O depqnident on the

pri or@y & st 1% Abt a(le%?% :?og'gga% %rt?clfl orﬁ;k %: g%rg)tédg %d&{;%b'@ﬁ%/ direction of

the bodwéd ﬂ@ﬁa@bhdlsited;byisﬁit typermesdeadiketiveiatabbatrdong coss (574, 574,
charge and said donator credit , where said borrower
574"% n@d/g@he iRsplavarable eapyrcey farmee-ailoqapeae nay
optionally may be dependent on the priority |evel at
which a slot is donated, borrowed and/or pre-enpted,
t Héericy padhnBratay dArSéOI]B 620,0F 530)chaboDIamared allbertioaof slots (D1 515, D2

ndi.cated b Iot e/rm e/ dj rection rel ated
525, diB%WrWQei%'gf ySIyR megtfg a5 a vgatay gblcﬁﬁgpz{rstfﬂafl shows the
allocﬁch?‘l' do‘?\meﬁ td 61%3&" rﬁ&% cff ‘i’d’e &ﬁ&’eﬂhh@sc &bt HANPIE vedlH D H 282 6parately
tity (A 510, B 520, 530) has a Donated al | ocation

showsﬁhesalbpglc(nmlotsD5[2][qgm5tgg by[ggltlggg)SlOrt@grE;g(gﬂi 24 3nd the allocation slots

o1 P LSOt 5o, 5 BagRar e, oo e

a BoRbWed alRRthiid 65sloth(B1 SX@TBII 526\/86666) E)I:sp{:éhvB]y sy @rice Iagam can be
shows the allocation slots D [2] donat e(ii rb
optiogaldy ma)l@rn@nt@cyasa BEtPrach ﬁ@oaam?ldéawawesq FaLiopy @}y*ved from one or

moredo? Ik%)ﬁtlﬁ%[A’P%y %ﬁngﬁ \%&ofég%{)l;,fyjhggaﬁ%gly sRo U kiR d1dcation slots

eac | ty
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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a Borrowed allocation of slots (Bl 516, B2 526, B3
536), respectively, which once again can be optionally
wo ppbomset ed as a vector which separately showsCt/82005/025789
w2l L ocati.on. borrowed. .fromone or nore of the other
Borrosvetdi SiOtESrﬁatFSDa nemhapﬂfel,sed/dotts dronBiHelprahllerapan sual ag dsedvdlocation
I ots B2[|] borrowed by entity B 520
Al 5#:{321%% 10 and the allocation slots B2[ 3]
bor r owed by entlty B 520 fromentity C 530. The
conmbi nation of the pre-allocation, Unused, Donated
For thertiBeenbisastsmo igsredt es a nunber of used slots from
the pre-allocation such as Used Allocation A 513, A2
523 and A3 533. For the three entity systemof figure
Al1=FA-UATARBI1UA2BP2-BID-DAZBP2A 22PN 2BX + B =P2- U2- D2+B2
Al=A2+A3 SUM D1, D2, D3} =SUM B1, B2, B3} |f P1=P2+P3 t hen
Al=AdtAEntity A 510 pre-allocation of tinmeslots is fully
4ty B 520 and C 530, and neither
SUMEb?ﬁj b%?%[%ﬁé?@g@%o} can borrow fromEntity A 510. If
P1>P2+P3 then there remains at Entity A 510 a

I N, R T P EN R AR TP

520 aﬁa@ ?Jma&i retther BREH B 520 orR2680 cartyorRey o Bt Aailﬂ)
may be non-zero, where D = B2[1]+B3[l].

P1<P2+P3 then the tinmeslot proportion at Enti ty A 510

i bo ked .1 el 0
If Plg%%eté grgore qlé a{ ]%ht%tgn'}xcglr(fg E%I zﬁio‘éatﬁcﬁn o@/&%{‘o%h{ %fts l?U1+D1)
that nidyebeadynaiadal19allodatdd fioe SITAPSraffie, tb hntstyCBaSZQ artdh@ 530, such that B2[1]
resource managenent process is relyi
may G ToH<ED R0 AT ermog 1o, v o} KA VAl event s
at entity B 520 and C 530 such that one entity can

reach its theoretical maxi num pre-allocation whil st '
If P1&P@+Rtther thd viesesioo praportsmrat EntityyA 1¢@ ¢ dviesbobléd and it is not possible for

ot B35 3o AL b B350y 500 TATRAD s fPor st
In thi§B4del the Gesoiie WoihaSerhét %r&e@qg adl ﬂ ah! fo¢ ek dr@ple DBE bthtidtRks of HTTP
entity A 510 such that A3=P3- . For Al= A2+A3, this

traffig aleinlseVAmE% RPeIRBY Bsizq ang/C @M&cp@l}& PRe-FIHity CRRRERAFl | its {fjeprptical

max1w§§{§?%gn§qu§§2§§fs§ thg oth égéfé{ oL co! 'ﬂ ﬁ%ﬁ qu{gtfl.l{ E}?es?llocatlon In

this c@§e FirekampRyEntithd &Wbﬁd%qm&hg@tﬁéprablmuheEMZ whilst Entity C
nplicated but the principles remain the s

530 v b AonER Ll et G Oy RITYY Besl SH6H Gt AdmEFTLH h For

| Il t
A S S LR 5 e

The pre all ocation at the parent entity can be equal,
gr r than or .l ess than.the Freal | ocat

lgﬁ % “ﬂ@p‘@?f&%sﬁ?g Elﬂpﬁ)qﬁ gﬁ]res%}r ehmflmgeglgpg zleﬁﬁsg{/w%eecaasses and
subscji%efsb Hﬁ%h gﬁe IQ%IBQf hi€fatchyNie 8faplel eq@idfs il ®ecome complicated but

bor r owed pare slots may either be unused, or donated
the pup(:lplheremﬂlm thg same. The allocation actually employed by ‘each parent entity in the
hierarchy will equal the sum of the allocations actually employed by its directly coupled
children. The pre-allocation at the parent entity can be equal, greater than or less than the pre-
allocations at the parents dependent children, with the balance provided by timeslots being left
unused, donated and/or borrowed. Spare slots may either be unused, or donated up the entity

hierarchy (for example via arrow 550) and then borrowed down the entity hierarchy (for

example via arrow 551) so that edge entities such as Entity C 530 can get more slots than their
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hi erarchy (for exanple via arrow 550) and then
borrowed down the entity hierarchy (for exanple via
wa@eooem2B24) so that edge entities such as Entipgr/OSH8g025789
. £an .get..nmore slots than theirpre-aliocati on when other
pre-aboation edien otheherdigieErauch ys Btgg B 52£bhevesq@areesl@ls d¥ete thagthe donation
at donati o n m
/borig i, ROy QTR P T B ] LBt e e SRRl e arow

553),\ikfhgdpOW delad borrbwingguRrs Bﬁtu‘hﬁll? Gggudearin Oviro@ingHuRS & costs 534
optionally 1 ncluded in borrow nq rules & costs 534
¥

that bypass tlmﬂpmwma aulgoalsewn AgHrarplicitly assogiated witfythe entity hierarchy. This
; g . .
oren§HPLEELI o IS8TEPIE, b LBERLA DS SO Ty oot o
the inveriticavhmgvillapoubcrtheddesastedt r acki ng aspects of the
invention that will now be further described. The
distribution of resources via an entity hierarchy and
t hﬁle@ﬁﬁﬁﬁﬁtﬁiﬁ&%%ﬁi’@eg‘ iaQh e'hﬁé)or%l‘éﬁ%y afid BRY dRaf&TbbRowing of
accordance with various enbodi nrents”of the invention.
resouAss axcpeaformgd & aostdanerpitn eariousienthodimengsagftthoimyention. hsssociating a

YA
Borrot@ddi resbhr irfoemtS irtdcchbi@ndéWER Varddus ehibodidtbintd & the invention. In

tracking a chargeabl e cost conponent that is a
additiopnigacking athapgeablegost coppongnt s dea %ﬁ@O%% dasetens qfghose cost

I
comp%ﬁér{té) {s{l)%gf{)hﬁeoa‘%ﬁge(ﬂgé}gc? véc/:i%h n\%}g\rég% @Hg%lg{m g@é;%?%rﬁ%g tThe cost
compoemoaehdtardeabletcbst coaponenteforlieagsouect mﬁmﬂgemenlrfunetlcgl, e.g., the
the sl ot pre-allaqcation and borrow G%’«/dg}?natl on

slot pi-alkecay s andhIrq YU B dBRALIN PEOGEREY: AR e theydraym gecounting
and b?hh%irﬁﬂldam?ﬁé &%l‘ll%@v @édé%ﬁﬁedqg‘ﬁe@ﬁ A83&5118&Hoh Bf resource can

et al A pre-allocation of resource can generate
geneﬂateghghrer lrmemjperpmt tlsincthe bésaeffom dytmsit aHbfation ofl imesliots, due to the

allocatiqn of tine sf due..tot% better uﬁrantee 1

bettefpUREY S5 EUBTIEGS TPLAPoC o PG G B SPPBEpoa e classe
(e.g. %H@ﬁé%5 tHAEhaveekh ?ﬁ/eﬁ bASSRRaliGhsOIf all@Rd febb1&8e irt Nfstenisre-

been &l‘ven re-allocations. If all the resource in a
allocasgd tapdnthiose phesalipescare earploypd thetomaxigiumpteaenusrgainisachieved because

the a%ggrétg)ggy?%ntncglp Leal rﬁ)tcat('é'):‘{;ll ynars}]pegﬁqrﬁ%l SSZex%CQ df“%ﬁgqubscnbers never

expetiist agfthi@ioh)in SIhidhsthéis peedldeatéordis tha\&llb)lSle thdpedi ghtrw}\mee trigger a
experience a situation in which their pre- aIIocg
rebatg. ﬁ%’cﬁveav’agﬁw lea nyaber of faofors a¢idp \R/Feé'é“tttmsd)ﬁg’rg a ieved! Firstly, the

full p?eeQl%cﬁtlomﬂ?ﬁ&rbeggfbrl]%%g%&@ver uBHREY ?rﬂfheﬁéégﬁ%?éfléﬁtwﬂ] still be

event this chieved. First the f
dynamicatiphVaibtel Seconilyl, whed theeiceaspliok eubhlca,% aeweerlyss link has a time varying

subscrii ber d hence spa I
oo AEAL A4 D R T & el anysiciliandifings. aed e qumbsiof
subsc%%@ﬁ p@? acte¥¥ 1} BS5i8s bidMintas the SUUTEriBER MoV baweem tvirefess cells, then
total available resource as a result of physical

the amowntiof iresaurce an@ilablreefonmb@kocaﬂonsami@lr dyramic plégcaier isdughly variable.

ran e B R SRR RS R PRSP BRYE AR st

slots, ftﬁ’dfn thE epérhiop eisks @iRgeig bbdteshyh@anthoseaprb-atlatdtions ke not available (i.e.,
ghly variable. If an operator tries to. overbook
whenﬁh@ stalistie af [1pgapagisy. sekpgrberprd andfttic afrival gaagainyt e operator).

For s@g[ggg 51}”%% sw&nﬁﬁp&&qael%%eio%es Bilsty tafﬂx&ﬂ&'éﬁs%s it might be

en t ose pre- al locations are not avai |
bettef firor@.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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when the statistics of Iink capacity, subscriber |oad
and traffic arrival go against the operator). For
wa2006HzB28 and subscri bers with unpredictabl e apcl/v82005/025789
. YEry bursty.arrival..statistics, it might be better
everybh®geta adezueteiservier(ap egttaies Ebitt Gome @ei bhiteaserice throwgh the use of
. pre-allocation to each edge entity, and then provide
priority Rased a¢fESHC SRAESIS-1 o over booked, dynanmical |y
all ocated spare slots to ensureeveryone gets adequate
service (no rebates) but some get better service
t Afhewgbountieg spsterotampirackr ow vasaie dlosscare sEptayed prathe system to track

slots. The accounting system can track. hg ario
sysefifod and SR FOYE FhetEh Ty, BTl Bra Rl Borspguid be
chargéd di $Nigh&falc@HANMBYGEIE Elot, Bt adlekd 1ol d3REic SUste bded@dn a priority
pre-al l'ocated sl ot should be charged at a higher rate _
accesf Rystera. Alywiablecost adiustapel tashcoderaedblg PAFOMPONELs!S fhededgtermined
rLor it
or o A PRI a5 o
figurél®@ tleows thewbré-atlodduel diste hfvr cospcompompnts suglr &-RATBchit €dst 378 and
sl ots, dependent on the fate of those ot Far
NUMEE e o B uheh St g it S ot naig, 377
Dynaé‘ﬁ%{lly%glg?ﬁ%gggmt%ﬁﬁH&H afShdROWed%iditr F o5t g%z&aﬁ{ﬁiré\{g%@gﬁrom

Ich are adjusted using Unused an
unusddgere-aBbateddets spravide addiionabpost ailivatimeptsssucio enPedated Stog Cost 375

whi ch_are baorr either froma gener.al are pooal. or
and Bepi 93t Cat 377 ol heStolin L Bl BuBRgee fee RAR] rfrioctimens, be
impleéhRshteddd] aUaBIEBAhSdi Ftreht Borrd¥ Bt esktsHop Hifferatt brbwattbriority levels,
Borrow Sl ot Cost 374. The borrowed sl ot cost coul
or elsg padiiple drdivigualicastsemporeivenule ke storaddor eashdmsrtelsvels a
table with different Borrow sl ot costs for different
borrowing priority levels, or else nultiple individua
CORfe chargpatle sdss compbitknpendududad Boorowemg Rules and Costs 1 514, 2 524 3
| evel . The. chargeabl e cost conponent, .included in. . .
534, By PRAaTReRASEOSH g ugs Shescost iplications pf the dysamigrgriagps in the total
i @i he08 fhel G HUGcH H18-aRBSHed AR dyrakiONSt Alochiig:
link 639na ] %ﬁ\eae?li atghleons In (t: hl(;e}%taot al © 1 nk }glgpaci_t Yy, Oz?md od
subschibac &ht hiak cosditiofs aabéwpree dffdron dorechn pebsdybear theslelat the same

. | ocated to a subscrjber. The |ink condjtjon r
time {5 B R EREO 1ot et BaEBrivept & Befi ppaset (and
hencd OS8R folBach@UBscHBer AhOmEMEAT THIRRAloc&ed & Blos This higher
hi gher "capacity is dependent on the |ink budget (and
codingegaresletonn gy aufiipienbpaybesetso shas she subagribgt relepsesiyinsm pre-allocated
f being al.locate Fhj ' codi ng gain
stots B gt AfbRipats it FropBipen bbbt @Rzl 12
subscri ber releases future pre-allocated slots for
ot her subscri bers, which shoul d specifically be
t rEhekcbargeate ces ap@aamnéce%eﬂclegwda owipg Rules gpdl (rgelg 1 514, 2
0B . _ ]
5241 EORS I USSR RE bl s Rl Pl o
due t abaveaavprage adpaoitpbedg sthitwddue praviasols, aeethaygh they might still

capacity being achi eved in a previous, slot,. eve

consTE g1 SRS DU CLSETTSE: BERCa ARG o St wilts DRI ol

conn&&ioM I(h8s is 2sKe0iafd WitiNHEREMe Abtiskal AumBérl ¢f poé-aBodatdds1®s at a predicted
connection, (that is associated with the sone notiona

codingigafror of pre-allocated slots at a predicted

%ts. For example,
en
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codi ng gai n). The chargeabl e cost conponent, i ncl uded
in Borrowing Rules and Costs 1 514, 2 524 3 534, may
waeaeszizes i nes does include a cost adj ustment PCT/US2005/025789

(r duct.i on) .associated. with the nunber of
%Fh%&ﬁ&%) oSt HOmnoReRtgwaluded insBemrawing RailegAnd Gpststingl 4, 2 524 3
r
534, ‘hlikg aﬂﬁgt@f'sn@tlﬁe§%oé§ gﬁ@g@JZAféea[S'(t,oss% éld]ﬁéltfﬁ‘lgﬁlck dééfsﬂlctglg@ QW W1t he number
of pradilasaters pre-¢hrasghdcsioto that aredbuiset.ed with t he nunber of
pre-allocated, precharged slots that are donated, said
cost adjustnent being optionally dependent on the

bOTROWM R aBlel Okt doynpoheriti@clasd ﬁvmrro»mhgmwa%wse 1514,2 5243
cost conponent, included in Borrow ng Rul es and Costs

534, incipdes agoggdjugtw (reglytioniessociated stithghig nembesraf pre-allocated, pre-
char%éd%%t? ﬁ%?%)re %%ﬁﬁgél %‘é%dcow &) u&ExHeent rl])lélmngeo{g orl%ﬁ'té)egg?c}?at on the borrowing

cost a

pnmﬂpbfmmaohpwdependent on the borromnng priority invoked
by the borrower to borrow that slot. Specifically, if
the use of pre-allocated slots is charged when each

sl Ple élﬁrée@@l‘é cB&t&d g%ﬁéﬂt 1991u ed M%ov% Hg Rufdd 8%:&?1%14, 252473

ri sks a revenue shortfall subscri tra
534, b@luﬂﬂﬁ t hest adjustaatn (foemise) ﬂ'dsecnetbcb méth théieurabarafehdnd Borrowed by an

onent, .included.in Boryow n ul es, and, Cost
entit, i FSSRRIFREs 3lhE op R e Dl 01 B PO R Iyoked by the
borrcWe@to B&ISdw Frak sieach unused slot, a smaller slot cost
for a donated slot, with the revenue per sl ot

mai ntai ned by a slot cost to the borrow ng subscri ber.
xq%)t%rﬁ{efrﬁtafl q% t¥1 'ts%olpﬁrg ragloéagécgglgtg 1§ %%tréeld?vglgegfeggﬁ 91%9 in that pre-

allocatidnsis uidae rh,en ttllmadipetdler 1iyke haéehu€ shordalPinsabdchiber @affio® below the
rebate for spare slots through a reduction in the

agreedramyahingredess: the shasasnbin coswgqn,%t grcluded it Bprpwing Rules and
Cost§3PS‘i4'j b4 NER M at 9%\@@5&%@% il1e idg l(gttl%?tefgog%?ﬁlgﬁge)%tﬁot, a

are borrowe (as tra er o
smallanglondoghfor fidiondted slbe \Adﬂ!lpbantt'e/anumrhlme rmi(mahd':d)hy & slot cost to the

borrow n riority. This i§g because th or.r Qwi ng
borrog e i ieheR el alo B gl PR B GEar B they are
used BtHE MopatEslbstes, BEFIhE %B&%tdf"@bhlﬂg gb\ee tﬁ&ﬁtarmtﬂeﬂzge for spare slots

aalntothe revenue per slot. Note that in elt
througlag geduchen bhhe gearpeablast cqmqygmeﬁhe fioe) bﬂthalr@b;ltéb@uld be dependent

on w8 bR 55 WIS SR RHLR RSP s,

mi ghuﬁlrthgr Behdepprident Onl tHeydofBidn /Boedwih X Ssborah dTklY Na8c §use @ borrowing
nponent i nputs. A further feature of the invention

subscrigerusiid dissasel s be chasgecHios tsisnofitad donasedslots gnd hence would be
contrﬁaﬁ%ﬁ%ﬁﬁh fogs ré\8hue f)‘bq\éf‘qt 0oSte AR ﬁafﬁ%p{:asﬁl He %Mr?gab]e cost

to assign of T0 a specific resou
compnmrﬂg@luﬁmlscem takmgantoaccxnmrtmlselazuaecmglodd\peﬂﬂotl@& thé Bodmg gain)

ven if t as ned to a specifi
compgitl e Heefied oo B i ArSviDRN PANpHeg 168 and dymamic cost
Comp@ﬁﬁkgﬂﬂ@ﬁt process anotherentity of higher pr|or|ty at
t hat comruni cati ons device 101, such as entity C 530,

may accrue
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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packets that require servicing by the next avail able

slot, which it therefore needs to borrow. 1In either
wa@2me/ 023k access node 110, cannot accurately PCEUK2005/025789
.Sl.ot ,the bandw.dt.h bei.ng enpl oyed by each entity,

Wt

entitydfihighetr haomtfycit that nolemunicetsortsideviabil 01 tsyclods ertigy C 530, may accrue

accounti.ng systemto track . r d slots apd the
packS G Rar B RYETE Py Bkt b arRpls e hg “oBeRts bifssa pgprov-
eitheR8E thddRAesstdBE € 1@ Ican R GaRIrRBS taR Blok fR tAGEWRSEh BEIAE employed by

110 is not on the communi cations path for transmtted
each ity whith Sierafore unflermingsethe phikity ofkhelpqceertingrsystgutoreask orrowed
slots %nodet%e g?sto ila@d%oyt%_sAgdilibﬁa\ﬂyo{s lﬁg\yeé%séljcgigﬁg %L:sc&i% !i‘,al}{&e are

een enpfoye OBHaTe Are als6” occasi ons when the
occasiii @deen flogdecdskGods 10Mistrive oo cEraoimdticavioas path Hor taasoniteed data
~of the transmitter or a receiver, but | % stil E not .

units.gr Eor iesPi e Bk inakien. pad Rencdpesart haysrisidliypr aowapsigned slots
have b1 §eRITREAE KR al RS cRUGTERREUhL Yede§ERIdéad 0y oftthe

speci i ¢ conmuni cati1ons device 101, if a successfully
comnnedeitivedpish.cl ene o§ thedtanshitier ace wpeiabl, butis stheot sure how slots have

recei vi co ni.cations. device 101 and nce that the ..
been PSR OF ECUTHFA g o s Paset Wit o R RcoRtiy Feosiydlofa fpeciti
comn§lffi @iCh) & Vi 102X I SMI JTRIRYi vB® bhdKét Ilakfuali R aéceplaBlelo the
it took to get a specific nulticast payload to the
recei yog eesmypigatiansglevirnd P bfog benc that thegperiyais Willipg tappay for that

pegi fic vel ' t I i foo. -
packd 0GB PR FRREH RN ot DA RINERL Risstoglto g  pecif
multi€28pyldbRl thehd@¢esssivdd 110f or mati on and st or age
processing |ocated in the comuni cations device 101 so
that nore accurate information can be tracked, and
t hgl éf&%?ﬁ?%%d Qfnt (&l a i{ﬂ:fffc%%l_té?nﬂdaﬁn@rﬁ%?% t%ﬂﬁlgjo]Fo
so that it $ conpl et € accounting I nfornmation for

resoutdeB3 epurits, cobecoapooents ambchnegeable coPO is Bihgue such information and

t herefore sho speci fi.c exenpl.ary..e iment of th .
soragEBITOR KA i GrSTBLEHEBR e 11Ot et d ormation
can bE@YEIER, FRilthat iBTRMAN oM Ghehi@Stirndd €Dthe GB¢HRS RSUe DLOMOARAitthas complete

640 is further coupled to the comruni cations |ink

accounBi0g infotmeatimodesisanstad 4o theGiccquating serveiol® ed to the
communi cations |ink 150" and is conposed of at | east
an access router part 610 and a basestation interface
65QghrB 6ah&tfo@ showausipad fic Themplagagsbodadent b Ghe inseraloadn which a
coupl ed to an accounting server 620 via network 699. )
subscribgig g camymicadens deyiceolPL, eaplaying Hewd oPfoupled to Modem 1 640 is

furthGUSIEA fHk OBhndntsi bOtink P TREGOUAL hale FIEY KsoRelpiol to the
igure may be simlar to communi cations device 10?[,
commatesionsnbnle 1 301 Gnd saomposaiaifiao leastl anrakcekss Goutermhrt 610 and a basestation

interf%&&c niggia%g@gﬁgggégr@éigé géceﬁg%ﬁo%tsiliﬁ'hg P]ag ];?lg)ilu'?tﬁtré)eanldccounting server
620 \Eiéﬁﬂ%ueﬁé 6991 CBfnnhinisionSdevickoid 1226 8PRSHLAD", @bmbriusitaBons link 150",

accounting systemis inplenmented using an
and agomoting seryerfa20c iFeguré 6 Sraydr simiartto cgmmyaisadians devided01, access

rode SRRk SR R95 o8 o B0 ARE BRI 20 A
NetwbHE6 P T Rire BAndyitcdiindlar ©XBe tombiRgidacsfaiks N6tlel 63%0d node 162 of
Figurteq? gnugccc::tohx?tinng system is implemented using an accounting function 618, 621 that is
located in, for example, at least one of the access node 110’ and the Accounting Server 620,
respectively. In the case of the accounting function 618 in the access node 110°, the function

can be an accounting proxy function. The communications device 101’ includes an accounting
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can be an accounting proxy function. The
communi cations device 101" includes an
waewenzehgf uncti on 674 so that it can comuni BEL/ES20$/625789
-~ Lhe accounting.functions 618, 621 in the accounting
functeygi7dno thot ittdae comnpoies with trechangting fugtipeEl8, 621 in the
account i n? Ef or mat i og &W descri.bed. Th basfe att on
acco\TiRE KPR {03 B PYIPAIES oL M AaE R JAE PP AP R D BRI
descriiedL2 Resource Counts 651, L2 Resource Cost Cbnponents
652 and L2 Resource Chargeabl e Cost Conponents 653. L2
Resource Counts 651 and cost conponents 652 can be as
descnhi bed . n
R SRR H U R AR 8 esoure
Count%il?LRﬂRe@cﬁur&d Okdt@oiponibnts 652 andL2 Resuies) Cl@aigedblb Cos Components
onents fromthe Systemrel ated cost conpgnent

653. L ARGaHiEq CRHMEES itk OReCORRIpcRe 654 Faryberpiendihdap dieogss link
resougg: ogﬁ@Qh?ﬁﬂ%ﬁkr e fB@? HB]@re@é@Tc@ ﬂi?oﬁ?atl%ﬁ 3@?%1@1{1&131“ tf:r?r{s of link-

ccess lin Components 250 and 1 ncl ude
layer IsR»ts:dn ar fgmd:sl) and h@tcosi@nmpnwttsfmmttm SysBtmargletatd cestcosiponent

. nt rrrati on 39 Si de eab

inforg g L5k antiosseransue e d 480 LB eal K bR ERIER 53 can be

as de%@&' R Qe dsn{rkr @Iﬁ&%&ﬁles@&h CofpbRere3WircEn&lagd 13 chRdrkeable cost
Cost Conponents 612 and L3 8har eabl e Cost

comp@om@w@hnscmgablﬁom;mém@fmmﬂm@oaﬁ'd:h@és?tldelmk Chargeable
Cost ngonep%§ 612 can be as described in SDU Counts 210

VLA ¢ access |ink resource information 301

defined in terns of packets rather than |ink-Iayer

frames. Each SDU L3 Resource count 611 counts resource
c oHsAGeRss FRuten s tareme DReceainting insprnation suglyas L3 Resource Counts

611, E& @%ﬁt‘ éﬁ%on%Hﬁ%l SnPPY (FH %ﬁk% C‘E(%t é&ﬂngoﬂ_éﬁ?s @103CE§ Resource Counts

can a SO I ncC st coOnponents rom
611 atnb Q}bet @@ﬁpdsnebstth:aSjbs taedescebat iS00 ﬂouﬁlsﬂpﬁ raedinclude access link

o QT Rt oo, B enecpul ey on slerhond S8
L3 Réé@)ul%@lc'oﬁllﬂ% 19 %Qﬁt@ ré&sBaifce CORTARRA MY F1odGhANHatt N HeWISU kdvice

char geabl e cost conponents within Chargeabl e cost
classifienpwhen SDilh¢lassifidri2d h. BEOacces aputersd Niqn aharineads b3 Cost

conpopent. . 396 a rea d
comeRRy FomdBaT oSN O AR A i Ry BPR I aiRE aog sueh as P
encapsilatibR o&EERIS3 32008 ChifbealslaCobeCompeRHtsad18 cande as descnbed in SDU
therefore equival ent resource information is

chargeplle pesi gemppienty 2and ingludmle3 dipigarble aoacomREnEpe Wighin Chargeable

L

been Gbriped hese Comits, CostrompohantS4izl chargtalblo sbst Tofifpbnents in the access
i ncludes L3 resource c .602, L3 Cost. conponen

unts
node 408 LT EHARGEAIIE RE T BN ABRLES SYAT O TS S pReently
track@c[ ﬁ"th@ Hd¥mAes®y dnhgrk HES AWM EHEMRE thEdens 1 840 itcBudf92. 280 ource

resource counts in the end node, count
Coumtse@@u L@ &swsweoat@mnmnﬁms Hdand LB Resoures Qhdrienble Ggst Components

643, q{f?ti{?%l rldﬁcgH(?eﬁit}lerlf:gélé%e{ogyl{s%%lct?&%stfco%rp%nez ]t 60§g'n8d L3
chargeable cost components 604. As has been previously described resource counts, e.g., L3 602
and L2 641 resource counts in the end node, count resources associated with flows that are
defined by SDU and/or access link resource classifiers 211, 248.  The relationship between L2
and L3 counts, cost components and chargeable cost components for such flows or flow groups

are defined for example by mapping information 217, 218, 224. L2 Information 641, 642, 643
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and L3 counts, cost conmponents and chargeabl e cost
conponents for such flows or flow groups are defi ned
wo evocex@apl e by mapping information 217, 218, PCHIUS1085/025789
. Lnf.or mat.i.on.641...642, ..643can be comuni cated using a
can be omatnuamat@dmrsungg ﬂovclraacdxunmggmr@clong) progapl 661 tortée accountmg system

acco tin u via the basest
such 8% RSB Th e Ben flsPer it PR R PhieR fdrpafor 51, 652,
653 t& §%v1&%3cdnﬁ)l&é QY hideast nfoRdidchfe REomlof |u§§gi:tof MY @sources of the
accurate record of usage of L2 resources of

t he
comnpuneatiant bk bHS Additionpdyror algraativesh 543|19f051pat10n 602 603, 604 can be
Comn‘?u %{J}ﬂ}& el X0vei'§ccbﬂtﬁt fac%%ég)u%tocl:cﬁgg t(?g'lgce%hnhﬁg system such
as v1aahé)h@ﬁ:@d roﬁ&2 611@ alﬁ(hﬂ'leﬂlmgﬁaitwnﬂgtm)eqnﬂaksuofora&tmm al1,16d42, 613 to

access router 610 and then ner 6€ th the equi val ent 1
provifle,p 6PmREIeHT 2 lepst raars aceyrate ffe;obc? pagketpsagf|thg gorgmunications link
1501 east nore accurate record of packet usage of the

communi cations link 150'. The Access node 110' and

conmuni cati ons devi ce 101 can further include Unit

r ption 657, 647 ectiv h defl
TR deRE £k 110 B e Piinica BB e T caf s S i

recepBbf RARL 6390647t ARpetilal, WRICR BEfiAR vohier dith ﬁm&?@ﬁﬁﬁ &s lsllofskand packets
150' such that data units received which are

are argbf@reagjq apf ascepigtle fr gprsedon pver e apsersink 16Qpugh that data units received

base / t
o TP B PR, BB gt o
of theﬁ@?our@&a)umdtdsltm&dhafgeﬁﬂle costd 61@1, 64!2 33265 1 66p,a58dnaddified to

flec e SRS CRGATSATG a1 SRR S (i 6 B G AP fqeppion s 657,

647. ’??{epﬁrﬁ eL:éS/ptf% rhﬁpkﬁg;%% &1l gyéné’alﬂy' b%tml%ien?etntéd%%ths@ Bfat least one flow

sifier t can scri'be flows that are
classidiec that cdnl desdrire flovosapitiapmaaaptable f6i wogptiohand/ar ﬁowsthat are not

tabl e .for ] Not e that wh
sccerf UG FOPHET GO VB UG PR Uy B PACREL D rdyed packets
they GRS d&urls) lﬁq{skd/tot}ﬁe%@ SuchQUm fseeaiY trandfttddfrdrh tmlnnmuer at the
transmttéd fromthe transmtter at the other end of

othertehé omhceasgess link LiGowhenvitseldnii fesepinn rufes e@%@dedﬁfwmlaé@n that matches

the reggltverslﬁlle 5% g%ga%cegp 01% esé@ Zﬁ?ﬁw&: frﬁ@gﬂg&ﬁ%& il & 1§k -layer firewall

functioizh ﬂiﬁiﬂb&iﬂ/bﬁbe@tahdnﬂKF la@yteywif inrfepu@d 6, drahetnbtvely intédrated as part of
nodem basestation |I/F as shown in figure 6, or
the IRypacketfiewolh iy thepeesss et / Aloshan ¢ fggher HYePipve s sither one or both of

the aéc'r(])[leﬁ\ﬁ tlrac.Jkﬂltg edg,gto@&lg 865 de2'thf by chﬁﬁﬂg fUr%lEe eE)HBﬁ RAEs between the

Ve 'S ei t her’ one or counti ng
access hadkl 10y apd dteaoaisubéition66&vicald 13y boftrerepien res can be

Receptjon rul es between the access node 110
comrwwaa?d fg%%%"%wl&%‘l% flevic ﬁé? b1 e eess ROfY ?ﬂg % gﬁ“t reception
rules Qﬁn SORRLNLE ﬁttﬁg cdrhRihic Aors AeVE 10 BL & $hedR¥eL 1040 110°t This avoids
e access node 110" or Unit reception rules can be

Unitsrbeteg eed vert thamlllcbnﬂmmdr@apercb asd henge @roide wastinggesqusees on the
This avoids Units being received

COHUPWHfaWWde%éﬁfhen dropped, and hence avoi ds wasting

resources on the conmmunications |ink 150". Cbnsidering

next the tracking of the borrow ng_ of resources g
a<Considgrng pertdhg @adking of the borrowing of resources such as L. SDU bandwidth

or L2 slots, for two entities B and C, where each entity is a subscriber specific service class (i.e.,
an allocation for VoIP and an allocation for HTTP traffic) and hence associated with a single

communications device 101°. The entity classifier may be implemented as a flow classifier that
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or L2 slots, for two entities B and C, where each
entity is a subscriber specific service class (i.e
wapooaibwoest i on for Vol P a_nd an all ocation for POWES2005/025789

traffic) and hence associated with a s
deseritgn A 26 RS hdote darts grietmpiane feides i Beacer i pagjpad filds in
those kEﬁta' Lﬁq&'s etH&rHeﬁglgq t@at Ehy faaspd ﬂhﬁ(caﬁ"é@ﬁﬂﬁﬁ&ﬁ@&ﬁc@tallocmed to
I'east one flow"of data Units in terns of the val ues of
that entiey. babiasestameh willbomaking em@mnemts tedkem@dera Lifar the unicast uplink

t hat bel o that entit a t :
stots D RS Ve 1SR B F0p e B o 5O e Ples SR 1S 8 ors n e
uplinidlrbctRf. Thdsk Mgk Agyer ADIRIGLS edutd tbemrmdﬁm df @3y bﬁrhadth at the IP

uni cast uplink slots on the access |ink 150 P
layer oxbint Floctubles Watbphaisieal coeditionsh & he Agasesrodied OhD theulddlike to accumulate
mfongxfitg%rior{ flow pms%J Qis léd gfo'fs z{'}é EI&B oy%@ %%g%%%aﬁﬂl] &h n{deg)allocated
bandWiIe as umicahd ﬁjhmﬁlbgteaatw tsiorpdhjrsB AHER cmmmil@ asd BméUSED

access router 610 woul d |i ke to accunul |nfor n
coungsi o P RGBS Rsh oL e kpav oo FEyRale. ey rgph Batdiidth was
donat%é%g%la tgrﬁ’%dwlfbv@édl %ﬁl@ﬁcbﬁ%WagﬁBméﬂS@ﬁ a’iﬂdB Donated 617. At

y entity B, stored in B USED count 614 and B
the 11h]NU@E£Xbrawtﬂtloﬁ)lﬁterfﬁhe65Q‘. cagsiyaleotpasameterssowld Hegnaiptageddor slot

borro@r?%’v By gs ﬁ%mg&y?do%gvggg%gﬁ Pblﬁgrga(vtrecp § Ots V&g gg&%ﬁc%ﬂy b(lﬁc basestation

UF 6ﬁpfnﬁ&%§81@@ﬁs§§&n§lt B adiRdatfohy mféimzithﬁ dsundat tamet know how these
basestation) rnterface 650, equival ent paraneters

ass1gn<ml@|ts lpes aktlaly aiserbgi verothe SRWHDIS GRHRA %&%@W%C@Oﬂs device 101"

o G 5 SR, PN g o

betwéﬁsde&ndf@dlﬁss(ehtl&es,B ahd OcHirtlen)the adoessretdie A0 Gmdgho lneed to know how a

cannot know how t hese assigned sl ots are actuall
partiqylFapsoLFRS eI NOIGNEd Shicns @EIAFelpye Brah e SR and or

£ itGre@Rirdd dnYiti®f invbREd GPIREWEHIGBA dAftocess. This is
preexgémnggj sc%legéﬁg)r l?:oebor r ow/lofonlgt e assigned sl ot srlﬁ
partihigdriyeiemposanyifl teschffecs thertost, peshdca tie sGbsequentisbargeatte cost
access de 110'. m h need to know.h r r
comiBEgEenas Dor B fe capire Srany e FubRbbicRRigeviee tor
absol ute real | ocation and or preenption priorit y
| evel s of the resource entities involved in th
r e@hdecagain therefarecgyiyalemhinformatipm kst sterad ak thg of *Wf)%‘?‘i gfthe access link
N ese aff ct the
150 pytet BERGM B Gl R Ehes B0 Lo HRE R RS B wins Rules
605, qusdrﬁmmg CBuMS agepiititidl &4 5 B oirowingdPstsisbi and I.:IZ(BOrrowmg Rules

Once again therefore, equival ent. i nffor mation i s st Olli
644, the Bojeovgng apleedit 5 s(pﬁ@ﬁs@b/elgglup;ngﬂn PERaLIoNon e pre-a ocations (i.e.,

Qualﬁg vi t%‘g&&) Sf FEShaRa ud {té Fdr%§cl16&€bntlh§s Bahd @’\’a@@ell as how and

rrom ng Ru 5 L2 Borrovvlng Count s
wherﬁbtd*rqwmgns ztllo&&d@aéﬁyeehZheeramd\myl gtheosarsicé digssenditiepat the

Borrovmn Rul 44, the r OW I .
comlgb@ggtfqné pYige ﬁi]c %&pﬂlgopnﬁsp%?wglg rgtf]f SﬁS %ﬂlﬂ pgnally include; 1)
reall aﬁoﬁ%hﬁ&@fdg%n()‘ leSels féehRldabtwoleniaéstharcontoBehs prdef of access to

data units for each of entities B and C, as well

spareassmUwsahyothmmmmwm they hrs eafqedingdtsyae-wlesrtion apd 1ijpgemption

reall%cg\)Pg tgpl_oel_%ti’ ev \f%ﬁ)r 8tc 1e ?wg n{]tlht esql’?at r%ér\}\t}‘ﬂg w‘;ﬁgﬁﬁ@y@%ec@th&%}nunes

that PR3tek6drabd its precdllodtion, }carf pi’dérhptaatoms oieat aemat gpaoe ifmi thy other

levels for at |least two entities th?t controls %{1
entityr Eherbosfowargades 05, 644 may further include tunctions that enable the relative

reallocation and preemption priority levels involved in a borrowing act to be converted into an
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spare resources by those entities when they are
exceeding its pre-allocation and ii) preenption
w0 e@blozsag i on priority levels for at |east twoPE€NUS1008625789
that controls whether one of those entities, that has
appro@matee/dmd in berrpwmgalobtd®d1G46 iandathis gninoaeymfomesiom caredso be tracked
akmg@g re not spare fromt

ot Baowsecomintey L fing KPpuaand Brettiss ©06.645 so

that tlﬁé"&'gcoﬁﬂﬁl%l s?st%ﬁecaﬁ @il@tabc\fcﬁmf sethk %ﬁ@ﬁtyqevé‘l mefoRh &RV héenerating a
priority | évels involved in a borrowing act to be

charge donvibe tasel resoutrcaraganope commupigatiens d@VtYQYIIOéWITﬂi‘Q agepsg node 110°
646, d thi
o G2 RS BB TRE TR o gp i

view bRsuBeéts eRbdteovaay atsvianNednwhild &h@@ct@ﬁoﬁé@n@@cbhﬁy indleding
accounting system can take account of the rlorlé%
components

borrowéngstounfsrapd pEieries Qioebt Spaddheit impactotthy chaeedhie ¢

604,6‘2183saﬂra E& QUhE goﬁiﬁﬁgg:agynstd@lcﬁ qEYU CR Y ANDnHBRYiERed in either or
101" . e access no en tracks resources

both &ssingingdraakingprabeslsity 662iso that teenfoedatéordcande rsoged with

t hem Vi suhsets of, borrow :
inforitanA gy S s anitil 812 6T s s oHY PGS OERG Fayes i
mfon‘nﬁ't%d@érﬂ&ﬁpeﬂ @5 NGl 6C BLN 1656 2853, B354 RhichiafSsfREFic@4ampRE of tracked

their [nmpact on the chargeabl e cost conponents 604, 643

informatian fac Kedoatowirgproosssdeiceibed briéguedi wish asreciategrigformation
i.cat e ei ther or both accounting
dem?v%%ﬁpﬂ%%ﬁpgggggﬁgmggl 662 so that the information
can be nerged with information 651, 652, 653, 611,

612, 613 and specifically produce accurate val ues
i P @rferhar oy eaH EhELAR. éhqshwovems rulgy & Cosis7005654% (%50036§a°mhm5)
are Clpﬁ&‘ Sgnﬁlruﬁwﬁf%ﬂ Cffoflﬁ &e‘%@e‘gp l]&fé fO' ltortﬁg Ef‘@rqm'uﬂf‘cglrl mtdegf&e 181" and
e borrow ng process escrl ure b,
accepmsb)Cﬂhat:eldmwnfdarmm devitedi0¢’ nmrhmunhested lfﬂwdthle moﬁmgmmaﬂoﬂs device

and 3. In f r inventive ste orrow n
101" ipghsaecgsschar 4 1650 aeeeg by ghat agtsar hadep i O HESOUATeg between the
accesS hbAET 10F MR Ic6RANRA dafigy deh?cqu‘]?'ecﬁr?m?‘%ﬁﬁchlﬁ&rt] Alerhdifely, at least

conmuni cati ons device 101' and acce
one of dmhmommg ores ﬁﬂ)é\ﬁ4éethi (U_nlt reeaphon Blutqatﬁéa afd ¢ghe fixed cost component

nfor B By R e or o Tyt FHE0% §F Wi B EFarddte. Bfffgured using
a marﬁ%&%ﬁ%rétﬁ@ol&ﬁ@ﬁﬁg&arﬂﬁﬂ@ vieldtveassftw 4re of i Mbd@atl i6a0%r Host 1 601.

device 101' during attachnent. Alternatively, at |east

one of the borrow ng rules 605,644, the Unit reception

R |

tF AR e B G AT R B BRIk ftin ts own
accoutifig pcogtsanaedricty @fivisged amtesssiodgs suchms ag&nemdeplrwt, acdthen later

or progranmed via driver software on the nodem 1 640 . .
reporbinekiaRoras BUS NorfroA ARGV S HOHCe T PHE B HOHO domain. This i
partlc%llefrférlﬁ@fu'l WAk 108 dédsint haral biMing TRIafbRAhip bilt Fo#WPhave accounting

accounting records at a variety of visited access
servenoatmsctiunheas uaingdsADHIIBROXY), omsugh tchmcctlartnewoulélﬁwrtpo expensive

T e E o SR T R TN T
domaif) Ghe H¥IMAIRIBiIAt T g BNEN@ sPitdrh tHE ré@Indieh SRIhd R vbéhlﬁed @omains for
not have accountlng server COﬂnECthlt USIng

accouRANE USoRRAYyMulgied 2L Bk agenshaedas of that Wéli?‘ijd‘b"éalf‘oo
expenS|ve

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

further includes an L3 record for operator X 671, identified by an operator X identifier. The
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to transport accounting records generated at each

vi sited access node such as 110" in that visited
waoloosaiom32sThe Home accounting / billing system pdiBnS2005/025789

reconpenses those visited domains for acc

| untin
record 6ZbstaEes AECOURtINGIEcEaTds Bepgaied AL Wailed ASHRSS “8$estanﬁ‘§P r for that operator
I3 R ' ' hi8#ions RIBvideSHodt 1 601
e e TRl LA SRUS AR b B, st
furthériedludbe an &3 acBoung cawod foo rnaherapetitorX’ §72, idéndidiet ibyjaa @perator Y

. ny oper at X identifier. Thereco 7. [

dentfife oLhe PRI SRR IEatroRP BREHAd ShiBA R pages from tha

operatdrOM P At8bunt AbrBmF0alsBlincludedladédungstae foLkoth€ 8perator Z 673,
provi ded to a subscriber using the conmunications

identifiied iby @ hopssipetat@ (A identifierewhich et angediatgsh With the borp eperator of the
record for.a her [ : q i

comGRkEa] B RO By BRFLRY o AP Rl 450 iloiccors rom

other dPEALHN $uUdY ak RCAIINE, gharier wirstbrang thosé seedumitnpassoripthethe home
fromthat operator Y. L3 Account recoE% 6;0 al so. .

Operatiar CRUEENE ST ACSOHRISTHE FOTTIGHE BN Sl Z0p 7 S UgthSr optionally includes
1954 hdd i ORBT ALY chctyIBBA idfb@Rationtiuead Ssecure key,

Secm{a{g ggé: %l%te %gm\?\n%to ﬁmtﬁﬁgg Hg mgv opg at Srﬂof t he e y ' seemie TeY

that enatteathi optrawnso pevce the BOdounaregofds 167 h672 and 6 (kirem being tampered

. instryctions for storing acco ecor h
with,gfBosehohe Sdenbes S i vocaml p4f SRR L] SELEhE g gtowed o
view &€ GO RBorEREASwitidut Reerh2TEe PROERVRIChasH0bEised By the operator

system Account State for hone operator Z 673 further
for bibligenenatdn.y i ncl udes security and access control
informati on 674, e.g., encryption information such as
a secure key, that enables the operator to protect the
age ek tiext anRhEe Hapl tHe/Modsrd 16AB ifidladasi Agotiammeesrds 680 which

W th, although the subscrjber (i.e. us of modem 1 .

furtherAnclugas/aorL Hsserd foneperatoms 658 cSimetiBathSe wies pgeounting records

gener\%ﬁe%%ﬁ Oksitt® %&Egs JHg%{)ﬂB%ﬁ%ttdeMEor@t,taﬁﬁ A9 2tREouH: $dcREd/ for operator Y
I'ch may y the o [

e use er at or for.b
682, gharahiedno stoknadchentimextcdrds gendrated st @gifedtageesvindden flom operator

640 includes L2 Accqunt records 68 i.ch further o
Y. PPrSIegEs St opats VKB DR ALR DA SRS CRAGHRRE PoRHgich i the
home,"@‘d)cpce‘Pat&t GBS cARMARRL B oo dP ag@nesRtifdudds, il ohie@ghbodiments,
access nodes fromthat operator X, and an L2 account

instrucgions fbr btoring pegcanbrecatds §2m qth¢rctperasors seh asck ghdeand for

ccounting records ner Vi Si C
vans R B e e BT EL 8 S A BRRE PR Bun s o
homé SYSrMEEZ 888 BuitHer Bptedralll drclafes sevutity ahdafBessicbatioliisfornetion 684 that
hone operator of the comunications, device 101

d
enableghe b2 pronniiesords A8k arEonn dgiPRAsied PR R PR, although
the s@}sg{iw%zﬁgﬁe?ﬁf&veﬁ?g Qgeq;‘itaf chgﬁrﬁtr&%ﬁ RBfLAt Ors suc h as X

a or transterring those accounting records
to the honme operator accounting system Account state

for home operator Z 683 further. optionally include
s Bt 1 gneihg adhoniserting 161050 Rl PR eistored ffifent,and
opticRBPletndviBle Liteda SO ikt PB@&%Q&&:@ &1 AdefiinttBe 18s of such records and

protected from being tanpered with, although the .
so thstdssaumiting requegs thay be tepvavdd ard transferiadd nipcthrisemnapigagions devices.
hi story. The L3 and L2 account records 670, 680 wil|l
typically be stored in persistent, and
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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optionally renovable, nmedia so that power failures
will not result in the | oss of such records and so
w0 b@b/ozaseount i ng records nmay be renmoved and treeEiUsI0®0R5789
. Lnt.o. aother..comuuni.cati.ons devices. In contrast to
accorda®e withethe ahedudrenamatig harinteink ére tdekedmforntution foreperiods of time far
track sone of the resources_ di scussed herein, e.g. .
tonge s S0 e dhereal d TRU B FRS SEQuEE GRS Bal tedgvice of the
invenBB8H ShaP R acOlffatedRMingSnt@fn SubEiE6RSAIdh ih MEBTHry B3t seconds,
whi ch”tracks resource utilization information
minufep.douos daysceeelistds evéremonthe pripoie repertiag Pychrinfommaierstorameaccounting
sseb 8250 BB D LS PSP 55y, . s RPBEmens ks
resoufceRlighedn inf@mats@iiBlRed dliEmaiRwig fof 10 Bembrevebdnd3in memory or
. may track, accunulate and maintain such information in
in datgsiasege degiceseconds, ninutes, hours, days, weeks or
even nmonths prior to reporting such information to an
accounting systemfor use in generation of a bill or
f dn sofhbembodiamansendiingss, .8, soetessaatmidalsprath itchaleladirewall. In
resource utilization . information i s stored anE .
one syeh srpedvaan G TRse SR BANd SIh HSMPROREHGRAPT F A3t upil £

packetd, ARGEd HEME 6Rd ndde, EQMBaGHDAH [HIRES of BRLnAABES wiffcldare rejected
wreless termnals, €ach include a firewall. I n one

and tlsusatromped dfithefitew all n dnfoodetianedmthe nnmberdandtppeécantentefrpaokets is

o048 L el s TR L BB n e

acces¥Rb&dlcaARop Bhe&ii€dipaRets bbfése thep pRacandittddeover thewdihk to the
I nformati on on the nunber and type/content of packets

wirelgss node oF husein somererzhadimenty figend fodnesporthinfenmption 98 deepped

e cC [ t :
pcs R S A P SRR RO RS, B 0 s
end nodepridrte tAahsrhittivg themtdnahsvivirelessEnlnbdweenTthe siccdssinsdenand end node.
enbodi nents the end node reports infornmation on
dropped packets and the access node uses such

i i st - | t -
HEHB ) 0T okl A i v

memaviyroglodes storagk doeicevaencallestion ollsits Ineated asrrdunahial saisldgachine readable

Me b, d i hysi cal hj r.eadabl
SRS T B0 S D 2 R BT GO e

mediti8Y M@ s@%s BerfePatb®&id @inAhnibitt$in Readdesteasitifthénhention are stored,
sai d machi ne readabl e nmedium Fields within said

e.g., tempseagidy inrhyffese and/or etherasemagyawhmeniadsasar physical mpachingereadable
.St i i i F
meai 25000 O e S AREGHE e AR g0 U b

machirRp&tadle thymoryn buf fers and/ or other nenory
i npl enented as a physical nmachi ne readabl e nmedi um used
to store the nessage. Software nodul es may al so be

SUPLRfds if%t&r@?ofﬂhé( g#egaLt iTRGRLA %eriﬁﬁﬁ%aned'Tﬁlﬂér Modules. Such modules

Vari ous features the present 1nvention are
may bariphpderserttediusisg sudtwae thasbyarSochcombinhtes ofespfthere and hardware.

[ ement ed usi sof t war e ardwar e, or combi nation ..
Mar 0P st g R PR melighs BF CEh S RSt 65 1 lfehine
execdf?&lﬁ AEu@ioniBfubR gs §IrERTe, GRAGURR] ih ARhARRBRIresHaYRI gdium such as a

machi ne
memory device, e.g., RAM, floppy disk, etc. to control a machine, €.g., general purpose
computer with or without additional hardware, to implement all or portions of the above
described methods. Accordingly, among other things, the present invention is directed to a

machine-readable medium including machine executable instructions for causing a machine,
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execut abl e i nstructions, such as software, included in
a machi ne readabl e nedi um such as a nenory devi ce,
we2@6/020328V] | oppy disk, etc. to control a mackCTIES2005/025789

e.g., general purpose conmputer with or thou

e.g., paoiessor anchpsspeipiddhnisvare Lo PETAETEIMNE OFMOTE P B’Gﬁf‘-‘npé QE thgrabove-
deag e with the

R e A s S e R
invenfi&E fe @ﬁ)réd?@dﬁhbﬂﬁnm&ﬂm mediundiergg imacmone (RAMDUN #iw @wce

i nstructions for causing,a nmachine,e. 0cessor .
generalifngo HRBYHHINGANE(RE FECe ViRg e Mesiase Sh B‘%%%g?&; p‘é“e&re%eﬁ indefition is
dlrectga EJD smoh B{E@ eglesery #66h %@E REGHI Sressddes sPge pravbatGhvention.

gene ed Jor transmtted in accordance wth

the |nvent|on are stored on nachi ne readabl e medi um

e. g , 'Fste} ﬁlogﬁld‘ga&f‘%@c%m7 ﬂ.t e%rr‘r% g galé@% J?Intge resentir invention

descrﬂ;@@ abhR@ Gl tbel dppRBAL 8 Bhdse skillléﬂiﬁ{ ®d aftin vamfghohﬂswe descnptlon of
hings, nenory storing the novel nessages of

the mpcréwnsuqhn\welﬁtlm@rﬂre MUbReGBsidersd dyithin Higl SC%ﬁ‘i’féP‘? BWEmbW The

meth%ggga?%}goa T Pt‘ﬂe %peﬁ?x{tgﬂe@ngg P{ea :Eefﬁogtf' gg gljsl?(’[?\lnlbh%’gonal frequency

divisibR nddipledifg @EDA\@f oxt\hieloabﬁther typesooficotinpmi@ionh@chniques which may
i nvention. Such variations a e to be consi gered

be usg¢dhi® E@ﬁé%wé}ﬁleﬁﬁ%‘)m’i‘i‘%"é‘ﬁ?ti‘% i, BEtEETH GESS X esaﬁ?gra gﬁ)asse stations,
access c{uﬁé}g ahd ﬁﬁ)ﬁ% nbd&geﬁtcb&’amgﬂg 1@%&@&%(‘/&1&1&@@% statlons estabhsh

ona requency di Vi n mul tlpleX|n% oFDV) ,
commaﬁmcms itikserith ypbie nddes osmg MFEAVcs §PYAc Hpivguews mecmmems the

may be used to provide w.reles C
mobi et sopsuenrgaseoehutt it WILMH R Afbled#DAS), orother
portaBl@%@k@s APR IR REd By PR Smi tBE SiBduth ﬁ@dl Jogid andé@mButines, for
nbodi nents base stations establish communi cations
1mpldmanlnsg\thdmethg<ﬂﬂ ofghq\pgeent iEAYOTOFDM or CDMVA. | n vari ous
enbodi nents the nobil e nodes are inplenented as
not ebook conputers, personal data assistants (PDAs),
or other portable devices including
receiver/transmtter circuits and | ogic and/or
routines, for inplenenting the methods of the present
i nvention. WHAT IS CLAIMED IS: 1. A nethod of operating
an end node whi ch comruni cates usi ng resources
assigned to said end node by an access node, the
nmet hod conprising: maintaining a plurality of resource
counts, each resource count corresponding to a
different flow classifier and tracking resources used
by any flows nmatching said classifier; and
communi cating said plurality of resource counts
corresponding to different flow classifiers to an
accounting systemvia a wreless communi cations |ink.
2. The nethod of claim 1l where the accounting system
i ncludes at |least one of: i) an accounting client
nodul e | ocated in an access node; ii) an accounting
server nodul e | ocated in an access node; and iii) an
accounting server nodule |ocated in another node which
is different fromsaid
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end node. 3. The nethod of claim1, further
conprising: storing a plurality of cost conponents, at
W(l)amsmusme of said cost conmponents bei ng assocPEL/Es82005/025789
\ asjone of said resource counts. 4. The
3, wherein at |east one of said
plurality of cost conponents is received by the end
node fromthe accounting system 5. The nethod of
L clamatmpd of aperéing @p apd nedenghiclyepramanicalys 4siag sesgusss assigned to
- .d at | east one of
said §flodE BTARAENSs RSach e AR g o ol 2 5.
f umhbinesinieg mphnsluty of resouoe nouad, ieach mm@ce:mhgaafﬂspomﬁg toa

_ onent ccounting system
diffefegh g e gy tFaﬁE"gTCSO‘FF?éS H%quB'oa“é{fdoé’fsa[PﬁFlll“gﬁﬂfitcﬁéPﬁer and
C O rhSHhiBdin 'ngdg'flﬁ’ﬂam rkddLRETBLAR @oﬂr&gbﬁ(ﬁﬁ & ﬁgd@f@rent flow
anount of aIg | oc esour ces used ald end node
classiflercio ansiceounéiqg epstel Vfacarwaelhissrcslmrﬁmrowt@ss tokated with
a first flowclassifier but werereallocated to and
used by said end node for a second fl ow associ at ed
2. WTHE Beth6g 6N&lain OWheteAss hédodhtingsystEReindRIABOSL 104st 6hM
1, further conprisin mai nt ai ni ng i nformation
i N @ra@qmgntmggqlgn@gggép fcaigdun amacpessorsieed resour ces
uS e PYe ARl h A D AR bR LEAURSIEnd Or @ first
W associ a |rs 'ow classitier but were
us:ﬁ@l daacsaindng setveradedifi©located ecamuthedrinode avhihds diffegent from said
with a second flow classifier. 9. The method of claim
end npdet yrt her conprising: maintaining in said end node
information indicating a plurality of reallocation
priority levels including a first reallocation
3. prTlermethod ef/@hinat,sfonha‘[oempﬂstng the fi rst fI ow

cl assi fi nd second reaII i on | eve

C o ReA Bl p AR TRRgR Rt PR pAC st dormpdtEnts peing
associdi&d GH aDRES oh8 of Sl FR6@LEcaunEar e resour ce to a flow

associ ated with one of said first and second fl ow

classifiers as a function of at | east one of the first

ri . .

i ePRORel Ak Pdter R Llsnfiobh ket UE| PP aone gpmponents s
recei VISOLIthe efd WhdeCfiomalse peoimingBestam. a function of at

| east one of said first and second reall ocati on

priority levels. 10. The nethod of claim9, wherein

5. Sapil hithod BRULAN3 FRRHE: bRfprikfg! | ocation of resources

generating a chargeable cost component as a function of said at least one of said cost

components.

6. The method of claim 5, further comprising:
communicating said chargeable cost component to said accounting system via said

communications link.

7. The method of claim 1, further comprising:
maintaining information indicating an amount of allocated resources used by said end

node which were requested for a first flow associated with a first flow classifier but were
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includes information indicating a priority |evel
associated with the reallocation of resources, the
woreddaoo3ptir t her conpri sing; comuni cati ng sai dPEIVDEIINS/025789
_of a reallocated resource to an accounting system via
reallodated teedr@lased bymaid esdhoderfer h sedond floncaseedidied with a second flow
information indicating a priority |level associated
classifiet h the real l ocation of resources. 11. The method of
claim7, further conprising: maintaining a plurality
of pre-enption priority levels including a first
8. prihemutthahofldior i, fyrthes¢einpasiagci ated with the first

flow classifier . and a secon ree i O r6 V. .
n St R e SaBER ) BHFETBL L Bt A fedorfakllsea by saia
end nb@ewBRE wiedRqhestdERl h fieatfRwoask&Sabd Gahtalfast few klsdifter but were
used by a flow associated with the first flow
used by spid pid rodetfor asecppdlayssrocetedvith # seqond flodcdadifiarow
classifiers as a function of at |east one of the first
and second preenption priority levels; and maintaining
9. prixempdthaofflaior 7, fyrthice@bmpdsihg:on i nformati on as a
function of at |east one of, said first ang seco F ) .
- G Rt 11219 A PG T eRpEtih sicarig & AUTABYY o reatiogptjan priority
levels]ﬁllclupfﬁgtat}ﬁ"ét ERRGISH ASorit WVRHNs6@hed Withahd fid et cIRkifier and a
realloCated resources and said preenption priority
secondeed!looatiin wivritpteyehasoaaied withtheasseonhilowglassiferm vi a a
Wi rel ess co ni.cations link. 13. The ho f..cl.ai. .
1 oPEGR &I ea s Ruis s v spfeigp THO Bl it one of sud
first 20 LYK fiohedlhdsffieedasyfuactid Silat Qe @i thed®mit dfd ®tondaeallocation
~ said plurality of resource counts are stored in the
priorignlgvelsickadi n persistent menory that is associated with
said first. r ' tLh ek ' f
ol o AR S PR A LR, L e imeo s
functioh@f hOREst ope badd finst aidecemndreabiolation peorwtlbds.f ur t her
conprising: operating the end node to conmunicate said
first operator identifier to the accounting system
10. WAGR r%&ﬁoc?&ccﬁéiﬁlt & Rehepd R SRS rAfRAUbBhEAHe YallBeonlof &Sburces
one of: 1) the first operator identifier; ii) the hone
includgsénfatmationdedicatingsa priamty léviel ssediatet avithghereatlogation of resources, the
h%gggéifier..l4z The nmet hod of claim 10, wherein said
met T (OUESIE part of an operator network identified
b¥eophnhulrictin® BAH ahRunt sfanehlfdcated réddredad gn asodufingddystem via a
real |l ocated resources and said reallocation priority ,
wirelgssfcommutnications linksalongwith aid irforneiiangAICRtN g EPERHY dayel associated
. nmory that (s a ciated with said first operator
W“hﬁ%éﬁ?¥¥?gwff§§P8§%%d node further including a hone
oper at or

11. The method of claim 7, further comprising:

maintaining a plurality of pre-emption priority levels including a first preemption priority
level associated with the first flow classifier and a second preemption priority level associated
with the second flow classifier;

operating the end node to reallocate a resource that would be used by a flow associated
with the first flow classifier to a flow associated with the second flow classifiers as a function of
at least one of the first and second preemption priority levels; and

maintaining preemption priority reallocation information as a function of at least one of

said first and second reallocation priority levels.
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identifier associated with the hone operator of the

end node, the nethod further conprising: operating the
wenabenodes t 0 conmuni cate said first operator iBenUsinn®025789

to the accounting systemw th said anount of

real | ocated resource and said reallocation priority

12. i hemiBhddst NI, hmmﬁc@tiﬁ:ﬁsmg systemis assom at ed
with at least one of: i) t first operato

i gemmunicaing paiyl ameentRf nisakigratedeourqgs and fa}l% precgipgop prigrity
reallogﬁpo\}\ﬂﬁfon?lgf%ﬂo n dcg&mtl'n% g.{ em ¥t a &ﬂ@leg@é&ﬁquﬂtatgn@hﬂk
in sal access e I's part of an operator
network identified by a first operator identifier, and

sai d cha Ie cost co nent is stored.i
13, e ARG P I At b3 Sy
identikie 5& 3999cr(%t3&'ior'18’§ﬁtﬁ'ef laRf said %ltﬁalﬁ? &f RRderck b€ hre stored in the end
i ncl udi ng hone operator identifier associated with
node trhger$igme rogeonytthat indssediated mathrsaidirst dnsratet iderfifionrsaigegnd node

SR A5 RS RS o1 TR LB b o o,

themwhbhfﬁmr@&@bﬁﬁﬂgﬂ e cost conponent when the accounti ng
systemis associated wth at | east one of: g t he
£

f jopstating Bregnd mofe Ergammgicate p‘:)ld fiFss Opeftor éﬁ;@p ipho the accounting
[ t ifier.
sysesg b Eigonfih ybich, S ARORL AR PR SR ot "o
second if)|tﬁtt\lf1€dt@ﬁ&‘hfolr&feﬁtlﬁele pr eal | ocat ed resources on
t he conmmuni cati ons Ilnc%ﬂ ? sed by flows matching
sai d clEsbf NPBE OPEALT I4GRENER A he anpunt of

pre-al l;9¢ ?ggrlb paAtdr fRafigr at least one of said first
and second flow classifiers is comunicated to the end

node by the access node. 17. The net hod of claim1,
14. Mj@rég?ég&r %to cg?ltggﬁ} &v}%ﬁﬁ&r& gag S?S]ceegso@adlﬁ pt ge\{\rlt 81! aansosperétgrr fetwork
1d<:nti‘f’i@ﬂ155J R et dpeitor itéHfifie®, aRa sMd@ehddjit &fl rexfocart e¢vouges andlsaid
clasSifiers, and the total anmount of resoqurces

realloggtéan prigriy ofornpasioniarestered it therendinede indiessisteiiinGapLy dhat is
assocbartéd'] wﬁ)ﬁ]ngl{i ?@Jt o@tgﬁg}' Sde?lﬂﬁer § reﬁél J‘l%rth@xj 1}1&1@111#1@%3{6 operator

ocat resources for a east one
identifict 8dsocindd sethahe hbhe vparhms sf the end nbde, d(emmathod atrewtr tamprising:
t he end node via the access noagia%t he od._fu

OIS g-crd forada P TTHBCRR FAGHS OPGBIAY (S (he decounting
systef' A %al@gmgﬁlﬁ C?@Iréa‘?l% @re@&%@@ﬁlﬁ?@u{ RAl1&atibf pfbriGNBfdPhation when
sal Irst an SECOﬂ | ow classifiers as a function
the a@butthvey dysterd is asmullatedoﬁlttr #denst emsofavai | abl e
i) the first operator identifier; |
ii) the home operator identifier; and

iii) another operator identifier.

15.  The method of claim 6, wherein said access node is part of an operator network
identified by a first operator identifier, and said chargeable cost component is stored in the end
node in persistent memory that is associated with said first operator identifier, said end node
further including a home operator identifier associated with the home operator of the end node,

the method further comprising:
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on the wreless communi cations |ink. 18. The net hod of
claim 17, where the anmount of pre-allocated resources

wo sooeoekizks ed for the first flow classifier, anPCMisIoesms789
t he .amount .of .pre-all.ocated resources includes an
amwpemtingthepnd natl¢ womimevurs¢cade sdid kirs loperatos sdentifierstotthe frgounting

use or transmtting flows ching the first flow .
syste g E FRIERT 5L FETPEIROL OIS Sepoumins peldts dspotibied with a
least &deddfm 17 where the amount of pre-allocated resources

Is nodified for the second flow classifier, and

wher ei ni) tthe figsteperatopfdeptifiera| | ocat ed resources incl udes

an anount - ] i cast slot resources to

be usedﬁftg‘?g?lggﬁg%a{o??%éﬁﬁflggv\g& matching the first flow

cl assi fiiianotier aperh@aiientfie. end node. 20. The net hod of

claimb5, further conprising: generating the chargeable

cost conponent as a function of at |east one
16. " SBkIRGRId SEIRH LiviteYe LRN BF 1RTHOGNALEN fidW ElGsifiers are pre-

real l ocation of pre-allocated resources froma first
allocdt¢ dosasalresssinfthe corhmuaics@asiokftd bewsddaysildwematching sTiderlassifiers
nmet hod of claim 1, further conprising; naintaining
classification information in the end node indicating
atwHeBas theltfoudt of pre-allbcdt€bebo@0& fbl Mvledshahe bfSsaid first and second
acceptable for reception by the end node, and ii) at
flow ¢lassifterpiseofnpnicaest tojtke ensknogde by pheascessmeder ecept i on by

the end node. 22. The nethod of claim21l, further

conprising: nodifying a resource count associated wth
17. T EheuhalRsd oisdsnby, wheacerplof thedfirkd amdsevdnefleaw Elassifiers are pre-

received that: i) does not matgh any cl a%siﬂfi cation )
allocatef FSFORIEISHN 4 WHTE %Stqqagn%eaéﬁs‘ﬂ%\ﬁvlétq cotsed by flopsymatching said
classi(@i@}sgﬁﬁﬁthg lt(ﬁg'lsdbﬂﬁdelﬁ?f)% %Ebdzr&’gs%RIEWatb'l@@n MR i ds REmAunk@@shs link

ne’ unaccept a 3. The nethod of claim 21,

and:

varie§ with lpBysicab opuidisonsg whereethe imgal smicuntcofags-atlpeated wgpources for at least

one o S s e e SRR OB ST SR A FhuREcccs
node ftHE B0 TR ic8pAsingr ansm tting said classification

information to an accounting systemover a wreless
c owrating tei epdiode frkmodify tha ajoust efe-pleenterbiesapicestor at least one

of saiagg]&udlﬁig ggcto%a ﬂvc\)'ivs} aasas{}ie%sc gseasﬁln&?odneof{{ﬁé {%a1"afiR0Hf 5tS8sources available

on the wireless communications link.

18. The method of claim 17, where the amount of pre-allocated resources is modified for the

first flow classifier, and
wherein the amount of pre-allocated resources includes an amount of pre-allocated
sidelink slot resources to be used for transmitting flows matching the first flow classifier to

another end node.

19.  The method of claim 17 where the amount of pre-allocated resources is modified for the
second flow classifier, and

wherein the amount of pre-allocated resources includes an amount of pre-allocated
multicast slot resources to be used for transmitting flows matching the first flow classifier to at

least one end node.
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by said access node, the end node conprising: nmenory
including a plurality of resource counts indicating

wo e®oenzses used to communi cate i nformation i n BCT/US2MP5/025789
flow identification information including at |east one
flow identifier; neans for updating a resource count

20. | mdieqaéth&ggmﬁﬁus,Cfaﬁheis;eﬂllpﬁ@ingormruni cate i nformation
corresponding to said at [east one flow, and neans for

r egsoemmiingthachugaahle eprkcompansnyas &BeH el lawssonegeajpation
pﬁori@ffé%ﬂ%%)%ga\}\i&/ 1 MeaBallocation rg\ﬂaflgéa?&fsre%cﬁfrgég' #th Qfirst flow
ai m25, erein sald wreless term nal maintalns at
classifieasta devondsRparchikgfielesour ce counts correspondi ng to
flows associated with different service providers. 27.
The wireless termnal of claim26, wherein said flows
21. AeRAGHS of dRNPL, fRfner Tofpkiing! ess term nal of cl ai m
26, erein said wreless termnal includes a resource
c ovaittainieg clelisifigaties mfemetion fimthewnd ondd mdiceting algleast one of:

i nformati on apout, a r,esource i ch was..allogated b

Lol o B LR n MEL BES Y £ B Rud oY ' nBle, ana
resour G Q€4S Bt Isthod addep@ibleffoPmckptionVdyi thE end@fode.
real l ocated by said wireless termnal to a second

flow 29. The wireless terminal of claim26, wherein

22, Sl W) PS.hES MiRler KBhBLGRRS a resource count

corresponding to & resourc ch was al |l ocated by
S ahelifines fesomde count assspiardeavithoresouresgunesd by onacaeptable flows when a
resource corresponding to a first flow but which was

flow jsdegeisddhdid by said wireless terminal to a second

flow 3 '?O-EQ%O%E@h a8y cla&iffdanish ibrrdtRnThdiCatinthREGItible flows, or
said wireless termnal includes stored i nfornmation

i ndi catii)ngat@hesniipsificafiordimf@matipn sndiliating neldast one anatceptable flow.
W reless termnal which successfully received by said
wirel ess termnal but which were intentionally dropped

23. bYrieahéhdd 6£185521, FiMhdd@bmpading;The wirel ess terni nal
of claim 30, wherein said stored i nformation

i rregedving pajd glastifiersionanfosraation oM &N jagCoRNE B FYSIEHM OWftagwireless
ﬁped by a firewall included in said wirel ess

ot R
commiunicatio

° nil erm nal .
24.  The method of claim 21, further comprising:

transmitting said classification information to an accounting system over a wireless

communications link.

25. A wireless terminal which communicates with an access node using resources assigned
by said access node, the end node comprising:

memory including a plurality of resource counts indicating resources used to
communicate information in a flow;

flow identification information including at least one flow identifier;

means for updating a resource count indicating resources used to communicate
information corresponding to said at least one flow; and

means for reporting at least one of said resource counts to an accounting system.
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26+ W The witelekd térmitialof ctéirt 25, wherein said wireless terminal maintains at least two

separate resource counts corresponding to flows associated with different service providers.
27.  The wireless terminal of claim 26, wherein said flows are packet flows.

28. The wireless terminal of claim 26, wherein said wireless terminal includes a resource
count including resource information indicating information about a resource which was
allocated by said access node in response to a request for a resource corresponding to a first flow

but which was reallocated by said wireless terminal to a second flow.

29. The wireless terminal of claim 26, wherein said wireless terminal maintains a resource
count corresponding to a resource which was allocated by said access node in response to a
request for a resource corresponding to a first flow but which was reallocated by said wireless

terminal to a second flow.

30.  The wireless terminal of claim 26, wherein said wireless terminal includes stored
information indicating a number of data units directed to said wireless terminal which
successfully received by said wireless terminal but which were intentionally dropped by said

wireless terminal.

31.  The wireless terminal of claim 30, wherein said stored information indicating a number

of data units is a count of data units dropped by a firewall included in said wireless terminal.
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