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APPARATUS, AND ASSOCI ATEDVMETHOD, FOR SELECTI NG

QUALI TYOF SERVI CE- RELATED | NFORMATI ON | NA RADI O
WEONMOMISCATI ON SYSTEM Cr oss- Ref erence to Rel at BATI/US2004/027033

Applications The present invention clains the priority

of provisional patent application, Serial No.

60/ 496, 177, filed on 18 August 2003, the contents of

whi ch are incorporated herein. The present invention

er PR T1HETING
é EmT Q @%%ﬁlﬁ%tg% i MFOWN@MIO

or | xEV-DO dat L ONMMIUNECATTION SXSFEEMbr e
particularly, the present invention relates to
apparatus, and an associ ated nethod, by which to

sel ect CO””U”t‘}i?}%&-R@feg&?Je th Refited %ﬁﬁh‘%@u&@s‘)
i nfornmation a

revgrse |ink commu catlons

o <R e B PO £ By B ahepligagion, Sera
No. 60/ 68y | @ld bf 18 Qit%@lbteﬂ)ogt thd cMi¥ents MEQHEKR 46 @@%%porated herein.

Control) | ayer of a nobile station. Wen in

central i zed inplementation, a |layer 2, e.g., I\/AC—I ayer

ge. i.S: fi I .
neﬂne g)n%%ﬁf 1%§§né1 %lraPes ﬁgﬁé&'&t({%ﬁ% ?n“ é&“f%lﬁgﬁ(?]&asgg a packet radio
comrﬂuqﬁ&atﬂ‘on egstémesush Yy b GDMUR000 yelhﬂmaiondmhcaedmksysmﬂni thiit
to effectuate a particul ar comruni cation service.

" providesobxka-Pohor bk Vil datp sorpuinication gervicss. Moge Pafaﬁulaﬂy, the

preﬁfeh{ ﬁl(/eﬁt%ﬂ%?lg{es % a %?ﬁ'ﬁ %8 egﬂﬁfsogﬁ%ﬂqgétﬂ&i QPhibi® select

ocation of a net In a centrali zed
commqnhmntq&alntgm)f sérice Qo) mificintatienefuch es bedmearupnication rate, for a

schedul i ng of conmmuni cation resources i s provided.
TeVeRSHyli %‘}5%1‘% 1GIOOERNIPS ng of resources for multiple

COMFYBI £Af &1%b§€éﬁ\{fnfyférﬁeﬁ‘1§étﬁﬁ0ﬁ§ qu&l!rt_‘y'o@ Qe&m% GARBRat iR
period, Is also provided. Background of the Invention

selekked-at e Mo Gt(Mediunt Aictesk &ontronajer obe mobile yistiens Wheave a

i nt rqd dt t, of [ [
cenfr e SRR b aa % G A CE A N BCest ok Lever)
mesA&: IBRtHL YstHncd Shdt MedE catbd the QB iNRMMEHion tHALideRliNésHBe service
uality level at which a conmmunication service is to

quabity lev¢l desitpdtbydwhick treefigatyate ¢ patisulas cnpgpicatien seyice. The
1nfon%ta‘¥x§r§e Qonﬁlgecﬁimﬂgﬁleggagé (ias? 8.%!, P32 first type or of a second type depending

upon the location of a network scheduler in a centralized implementation. Quicker, and
therefore better, scheduling of communication resources is provided. And, separate
scheduling of resources for multiple communication service instances, during a common

time period, is also provided.

Background of the Invention

New-generation, cellular communication systems, have introduced the concept of
quality of service (QoS) levels at which to effectuate communication services. The QoS
level defines, in some manner, the service quality level at which a communication service
is to be effectuated. Generally, there is a correlation between the amount of resources

allocated to effectuate a communication service and the service quality level at which the
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allocated to effectuate a communi cati on servi ce and

the service quality |evel at which thecomuni cation
wa@eoosiozws9T s ef fectuated. That is to say, generBdT/y$2084/027033

hi gher service quality |level is achievable when

greater ampunts of comrunication resources are

al l ocated to the conmmuni cati on service. A packet

comruni cati on service, such as a | xEV-DV or |xEV-DO

AR 0
«© ce: | u| gﬁ%omrﬁ%?%%‘%%%d g?/hatqesfngwg é%lg ﬁ%ﬁ gﬁ%egﬂ%esf Fvice quality
leveQixSachizwabls wheatgranter atroults ofbmindiniestion teseumng aﬂe(hllocated to the

ef fectuati on of a comuni cation service. A QS | evel
COmmIUHEARSEYI% or i nstance, pursuant to a service

subg ?5&1&% b&ﬂmﬁﬁcﬁ’t&’é@é&%&e ScRaPREKEY-I9P %F‘P}E‘EV%OO n

service-type. For a conminication service to be
conafifrecatipatsenyicet 0@ 6E)MA2QO(hcomldtam cellgeatinmuhiestedn syatem, for

ins G2 i 5 T R tR LI B PRLp USE oetoaton oF e

conmHIbHHoR Ak, ?@Q&SS Gl T BarkFAPEALI Rir GRYtARB, PRSI fPSsefibe
al l ocated by a system schedul er that schedul es the

subsgriptien of persednt tonpanketenmhnication secdee-typaf Hpnae¢mmunication

servj c(::“el r}?}& egfte?tugteg ab§ aljtlgl%alqéj aI ' L éu%lﬁ}/ ?evef‘tg{lWh rﬁtlt])n%te?evel of

i on ser icens ecta

confiii¢ARdd rédutdes nﬁﬁhlwlan&ateﬁ by vidyeorsatieldisl efechiatel y
to allocate_ the comrmunication resources, if_ avail able.

comypEHCcatiopsenvits: Ahe comppmicabiRResoBEes e allapafedhy p gystem
schécﬂl'lér't%t %g}] ¥ied tﬁ@ﬁiocﬁmy @fdfﬂ?ﬁ?ﬁl@ﬁlo@@&uﬁcét ﬁ'ﬁi)ﬁﬂatmﬂsrglated

e service qu or ma
to ﬂ&cdeedud: qmalﬁyolet/hlait wihich thp pompruinédadioh ssrelcedd to be effectuated must

n res urces _are allocated, The quality
be FEQYIgE %edvlgr tae s bl RToReH @@E@F?tgfh%&oafmumcaﬂon
reso%r&s if %vﬂ?a’bﬁz Gfthén, f%ﬁﬁtﬁn&a% c%hﬁfﬁﬁﬁ&atfoﬁ SEIQ/?ce‘% flﬁjuﬁéc'f bya

P (1nternet Protdcol) network I's a contributor.
mobltedataildm, thle mabilectesiod emust pmlderthe sttramrb qaaletnmnfbnnatldme the

h‘?e#;]?-to-ten%tarchlte turq ue to g redi ctab tod.
scheginlersg that theappg 9 r‘r‘an*Wilé‘iﬁl OLf OH’iéfﬁi/aféﬁ eate
at tTh asy (Sﬁf:fv'ﬂ&('td 0% i<EMAROBLndafi bR cletibic S0 Sg., 8- dta call,

the data rate, the de?ay, the jitter, the error rate,
wher) eaqbre‘fl@mrttyn ﬂ)@tvvilrelersséP(:mm otesell) natwerk isescantiited. The

wher e t he | r ct.ion
radp i e Blered P babd ARHGR iR, SRR sl Bk e
unpwa@@ablé ﬁ&‘tﬁfesofaﬂéiwﬂ’ébess nﬂt Tl&k}te areqhardy QOMAZEBAes defined for
communi cation station. Currently, wth respect to QOS

CDV¥008 radip figk (A8, p &y dhe FeitEAte4bq Selny. deq jittgsfhe error rafe, the
pnolrili};,’%li&ratl on that is reported over |ayer 3

The CDMA2000 medium access control (MAC) layer, where the radio QoS
control function is implemented, provides a key interface between the upper layers and
physical layer of a CDMA2000 communication station. Currently, with respect to QoS
control, the MAC layer handles indirect QoS information that is reported over layer 3
signaling, e.g., as a QoS BLOB (binary large object block) to request radio link QoS. The
QoS control mechanism and radio resource allocation scheme at the network part of the
CDMA2000 communication system is implementation dependent and, presently, is not

standardized.
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signaling, e.g., as a QS BLOB (binary | arge obj ect

bl ock) to request radio |ink QS. The QS contro
wore@arissm and radi o resource all ocation scheneCHUS200€027033

network part of the CDMA2000 conmunication systemis

i npl enent ati on dependent and, presently, is not

st andar di zed. Vari ous QS control functions and the|r

associ ated signaling mechani sns have been extensively

st udirRRls ‘Qo@h:ohﬂ@l 88&1onQ tind Alel (505'29:6 5131 %{Jﬁj@{n% have

for advanced applications in e |C|e ers
beeregtensivele stpdigd miithzbe geadioff sdiiséying QoS m@ﬂmmmfor Wilvdnced

o R B e R T LA SRR . Wi
respazahb tiee GORIAZU0S chmnt@@tiba SlistéR St Esnéo%ﬁ&h!y‘kﬁo@ﬁ Gnds O

al |l ow networ k schedul i n% of " communi cati on” servi ces
MA(ynhprsicalesigrabing pemisanehile stipns befead b@ck Qpe mfﬁ_hﬁatlon and to

d
o S T O B A0 PO

assosnamde(]m&gaquﬁerﬁéldﬁr MAC @Rt sigading ﬂrbffh'ﬂe@&ter and faster resource
requi renents. [For instance, QS control or resource

schegrfing GopHaYvitDMe Gotenaking iDurdestramses rhdiakink QoS

S L9
o OB, 8510t KL 55y T SO0 TP a0 Y-
reversedimk Oengnumcamoammxlvsd; magy cods\ddblidiev D1@u§§1@cﬂf&dtéﬁ to these

S | [ t Of
deveid}h&H9 U@bS’ cé‘ﬂtﬁf? ot PREh%E §ll6@ﬂ§% 6P @ﬁﬂﬁﬁ%d Py ﬂ\@ ?éxjr%?se link

stations operable in a communi cati'on Sys
Comﬁlslnwetlbnwawgheslx alsainvotesp afng cohsidedationd. e dat a

h t
D MAFE sRHERSG0 RS CPMATY el rcSEompp el o
othefil, ffeasapibtle PRUItRHWIAL 5@%@ inskeRieBs Gaf &e 'a@t'i"’steaa[‘ﬂ ®% SR RS

its own data flow to or froman upper |ayer
Differgpl) aneg of the myltipledstarseevietsthave differas QoSseawicasente atdvh data
s SRS P B0 ST S B B

servnca mmaﬁ ea(ﬂﬂ’i@ﬁgﬂslsdﬂgatb@ Wﬁt‘thLQ!SS eeqfu m@ﬂtt h rﬁeﬁhﬁerf i9 &é’éﬁl‘h‘éd by
e reverse |ink. On the Torward |ink

Whmh?etg éﬂ?ﬁ%%@ﬁgiﬂ ppag SRR inglaacesa cirhedilipgde raguired qu;b@th the
forwhfcﬁlnﬁpéld' AL OLAIRE AR, @Ellld[%lg) Wvaka ﬁ%%%%tw&fﬁe%f? Py\é:afl schegule

provi de 1 nteruser or 1ntra-user
eachpmvadmsecbﬁpqmtsefbsﬁ‘e }ﬂfomiatmn hed bhifagstatdstiBerasy io\abvide thter-
fer st@&gsm& a nobile station i s not known

user %mt“ﬁé“ﬁ% SWPPOS ARt F BRRRRBSSOH reiieeserllsich ppime: data pival
and BuTRer BREWAR&dd Bf @ﬁl@ﬁﬂe §t5‘t%n L REESSwi 1 e hESRYE C8uch

information has to be reported to the network in order that reverse link resource

assignment can be made.

With respect to 1xXEV-DV communication services, a reverse-link MAC control
mechanism proposal has been set forth. In the proposal, an R-RCH (reverse request
channel) is defined. The R-RCH is used by the mobile station upon which to make a
reverse link rate request. And, in current CDMA2000 1xEV-DV reverse link proposals, a
mobile station provides buffer status and available transmit power indications that are

provided to the network of QoS attribute adjustments that are needed pursuant to a
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assi gnnent can be nmade. Wth respect to | xEV-DV
communi cation services, a reverse-|link MAC control
wore@sarissm proposal has been set forth. In thePCT/US2004/027033
proposal, an R-RCH (reverse request channel) is
defined. The R-RCH is used by the nobile station upon
which to make a reverse link rate request. And, in
current CDMA2000 | XEV-DV reverse |ink proposals, a
miRai [
com BRI R0 Y OB d50ANEASE ALY SRR W
manipsdaies Q0D par@u®texs tordbbait an adprostdQoSsot thetcomneini@ede thstance.

t i nsta n ce. The
The RGHE HostS e SYDTTALS 5 Btoa et s e ienyS Aion S sissai
inter@®. PaidaaAMiRIgh thindRhAdMsed fortH R tRY @ﬁs@%ﬁ\gfog&sai BI%VldeS the

comuni cati on instance. The network
netwogis etk Ielng?u gomberertion by paoridiindenanipilatien oftbe Qtols*atmhdtﬁ@ to

hou h the .indication set_fort
Obtaﬁll Jn ! eX| ad cl?SnEOA%rpg f)tbcélil r C EO{I REFVIFSERRsIIees e getwork is
not mmdgmmuhfmfonmﬂlmda@em Ithé §erbick Hﬁtd@i&@ t;%@' #bi RBtaREe, e

QS attributes to obtain an inproved for a
serv lﬁﬁ MS{RnGe SyPednetidssicorrentional sfieaming, gtt@m@tye qolrenyrEtationk,
& el

kBP0 ARLORTOR By oty carre
QoS iattsibates en hyppeflowdasid 65 01€ @ PeEliseAbAN) &l'urﬂfefrﬁ@d@ &b to an

nter ctive C i ons, background comuni cat i ons,
il in VhER oA Shbe g AeHonR A Pbetied gt Rltses siation at the

. netwoid pPH, %@QBQ Seddest 1%155’[}]0%%1?134@& the %?f%ctwe%\és%q’%e scBCautihe

a per user basis. Furthernore, due
ﬁmciilfmll@ne&’snmdulmg functidniality is kentsdized ot disgibutedc Wikadentrilized, a
ion at t twork part, the

centep SRR F osfiod i hovg auiomepuevtie BSE) Phibe Pobiris par.
And,0fhdnh@stpibtied Uht BéhclilIRE 'fdn‘éﬁé‘ﬁdhtt}y is l%ﬂ&ﬁ%lthée‘%se Wgﬂn. The

functlonallty is centralized or distri .
dlffeae@h@mtmqsmue diffegant seomies 28Q0S comtthll @mdj sccontimglpdQas a

indicg33 GHBble R SEle ik imhoBeq mafc Pe iR Zotifierand
base kiatiat slgbvdd ccblhankﬂaﬁ”@eﬁttlﬁfdnﬁﬁtlorﬂ_ he different entities

fferent scopes of QoS control. And,
ag‘se{%lﬁfgl!%awosa@nfsﬂ t& ad@a&sutbﬁélf&@mgv@%matmahm@l af thag

o IRl e S S AR R

cen&&hzqﬂqnmpnmmuﬂbsals fail to address_the dlfferlng
AT OTDBH Faeeier PR mas Feguimmes howaichty gl

QoS 8iFftkdrMatiR tor Qi e EdntHt@bation service instances on an intra-user, i.e.,
resource allocation amongst different users, and intra-user, i.e., resource allocation
amongst services for a single user.

An improved manner by which to select QoS-related information associated with
a reverse-link communication service is, therefore, required.

It is in light of this background information related to data communication
services in a radio communication system that the significant improvements of the present

invention have evolved.
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Exi sting proposals also fail to provide adequate

nmechani sms by which to fulfill QoS differentiation for
walRdos®245a7 conmruni cati on service i nstances on BEOT/US2004/027033

intra-user, i.e., resource allocation anongst

di fferent users, and intra-user, i.e., resource

al l ocati on anongst services for a single user. An

i nproved nmanner by which to select QS-rel ated

i nformation aSSOCI%&Sﬂnﬁthrﬁeﬁﬁ%gﬁﬁﬁ>|Ink

conmuni cat i on servi equired. It is

i n Thegin¢eseof 1ntvbnts)nbamﬁog:hmgly,chdvmﬁtagmly@mmdbsaﬁ@drm and an

di tion
assogyiqﬁemgm% n(@ aqerpr mv eglﬁl Ceg e:dﬁ&n aia‘r?éwﬁa I ]ﬁqo tgg cgr)]]iqgl?lmcatlon
systBiesiRAtas ia ISILA 2000 QY128 EM%C%WSYGHQEIE& vides 1XEV-DV or

| nvention The present iInvention, accordingl
1XEé[dDQrﬂ3éfgmgmylcpfﬂ@Weu€sesappar atus, and an associ at ed
mhlch to co data j.n a_ packet radi o

co rmu ni %’ a(ii’lera yEPR g]élang}an %til © EENRRgHYIt ti0Br peper s
proxﬁi@émbl}ﬂwmhle@ﬂﬂc@mgt t%@blebﬁndﬂfr@@?di‘?&nﬂuﬁ@ﬁt@% uahiSEM’smme

dat a communi cati on servi ces hrough operati on of
Qog séiriginn topertibscheddmgof mmanmnqaﬁon aesn’mn@ r Selgctlon is made

SRR PRI I S| 685 RRLEC AR YRl

(mefmmmadcesscloatial-lager) n{esmgerﬁwfmmad | Dhe frfémgé @fi3cates the QoS
Sel ectjon is de at a MAC IaY of the nobile

infogpafiqnhat iadgsiredpuzsuepido agiggiqular commmietion spmse| Jper
s I

inioBBSIMASCRTERT 18! AR JRISEOR I3 AL RCh I

compfunmaann sysern upifirds « s¢tedulimnarohitecatre embsdivd iatebastheation.
' on that i.s con |ne in the MAC:| ayer nessage

And, Bee V8 sty £ aFERY EHRS bR FOBITGic s st dises a

schadbiihg &Bitdbra Bkl ﬁ'b&sfé' dAkhUbRxsMRodi ed at a base
statron. And, the layer 2 nessage Is of a second type
whéehedwing offwominsaidaben @,%smrem fot effectuation cﬂ‘carneduhumgatlon

se station.control

rchit cture odj ed

ser LY SRRl D RRE et B Ry PR cofspmrption
systéth. 8e %ﬁmﬁh&ﬁhhg Bf feRbML&Efok fulBsle céiﬁﬁﬁnfb‘dh&kééfvwe instances at

there y faC|I|tat|ng communi cations in th
a mebilerptiosad b squrap tisepariadds elsh @mlﬂng of resources

f on Vi_C stances a

D %]i’l Fﬂgé fgtqg%ﬁg nt91 urﬁ, c%?%ﬁﬁﬂca%%ﬁ de}/f%ﬁé& CO}TI%I&’]lcq%glg gfltg 6equest
infopmationdetla service instance over a medlum access control (MAC) channel

comprises a receiver for receiving a command signal. The command signal indicates that
a rate scheduler is located at a base station or at a base station controller. A rate request
mechanism resides at the mobile station and provides a MAC channel packet that
comprises a traffic class identifier. The traffic class identifier is associated with the
service instance if the rate scheduler is located at the base station. If the rate scheduler is
located at a base station controller, a service reference identification (SR_ID) identifies
QoS attributes associated with the service instance. A transmitter transmits the MAC
channel packet over the MAC channel.

In another aspect of the present invention, indications are provided to a mobile

station to indicate the scheduling architecture of the radio access network with which the
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In one inplenentation, a comunication device for

comrmuni cating rate request information for a service
w0 p@sanse’ over a nedi um access control (MAC) cherngst004/027033

conprises a receiver for receiving a conmand si gnal

The command signal indicates that a rate scheduler is

| ocated at a base station or at a base station

controller. A rate request nechanismresides at the

' i i h I . Lhat .

ot 8 P AR 15 By WA o RS service
is todheaffechudtadtanf 4 reverss liak d@G ibgttkemeobil&stutien, fer delivery to the

instance .if the rate scheduler is _|ocated at the base
netwik pAg OF they CopHBUER s HER therlayes 2) MEr aipsirge goppaied by the
mobile@tdtidh £ ds MhioBhatich HEL1Y Wl nﬁ@ﬁt%&;@ﬂ ¢, dHE li\ﬁfg'aﬁ@}fh{ggﬂre of

(SR ID) identifies QoS attri'butes associ ate th the
the wdionetworkn Wherc the sghaduting aichitenture of Hemat® rebweorkAitludes

hannel. . packet.. oaver the NMAC channel .. | not her ect
soh iR AR Bl T bnd Srtont Rt e e BBF enviadaiegaes
incléde¥BifolBatidnedfl Oftrst §pbNEELIBLS thd\Rhed&MAEMbodied at the base
architecture of the radio access network W th which
statiphe Ei Whesthasrlandulisg prshitedtendsl iswmbodigd et hage station controller

N : nicatio ervice.is to be
o OIS R SR AP 45 o e
usaldt By teschédulerdlityvé@niyodiald dthige trsb wartikn padtiolRE. BB&use the

conmuni cati on. system the |ayer 2, MAC nessage
messagsdPERSRMHVC layer msbiage isicaringmication dyeléeqtyntest arieklpthereby

to ffZhart GuiER RADCIOh of Qi aB L R RGP LN B o P
cominhmicatidn sermeewor K i ncl udes schedul er entities enbodi ed
at _base .stations qof the network, the_ |ayer 2, MAC L
nes"gﬁg%ohlf‘?éﬂﬁ@aés,ilﬁ PBe ﬁ%&qﬁlaﬁnt_atfora ofpabis Ok PPl cogppanication
servidé ihfign o6 eritli€to 89T hk ¥ndbiR 9%!&81‘3 isaéapﬁllﬂ_@ oP ?&?oﬁiiﬁ%,!(ﬁgmg a
And, when the scheduling architecture Is s enbodie
commongirheperist, atare thapont coinirenicafion swvice,tiach hating ak assbbiated

l. 2 C i | ' tion of a second
aualif 58 Serfioa e FOPRES IR eMAG Pt PeBien ua 2edrting o
idenfis the SbAideQfualifiTev s h@beiafdd GAtSEe LR 1B 8SAIRNIRHID s@vice

MAC | a(%er nessage, its communication is effectuated

instanges kapeduling is pprfownest iethe sehreduling fiactivnabitsaef the rashio network
' [ I es. for the,effectpati the .
o TS5 S GREHEEeoAGE L BSHEHARD n fpcinca
servicgRjueligriewdld.on, capabl e of multiple communication
service instances. That is to say, the nobile station

i s IR gpaiRlenentaten. dhararpmurigitiongyateaionnn s GOMAZEP),sgllular
comPRInSealiBR 0y R4 o PR REEEh BBV LERECHH dld Voo @ieation

assocl at
services. When a reverse-link, data service is to be effectuated, a layer 2, e.g., MAC

layer, message is generated by the mobile station and communicated to the network part
to identify the quality of service level at which the data communication service is to be
effectuated. And, a scheduler embodied at the network part allocates communication
resources to permit the effectuation of the data service at the desired service quality level.
The information contained in the message is dependent upon the scheduling architecture
of the communication system. That is to say, if the scheduling architecture is located at

base stations, the information contained in the MAC layer message is of a first type, and
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qual ity of service |level associated therewith. MAC

| ayer nessages are generated to identify the service
wa@e@bsi02059T evel s associ ated with the separate PCT/US2004/027033

conmuni cati on service instances. Scheduling is

performed by the scheduling functionality of the radio

network so that the separate conmuni cation services

are able to be effectuated at their associ ated service
i 4Bt FYE ot o RO AR IR oAb Gr, hp pformation
contanredm theaAGhlagsrs trersaizh i offar sevordetypé.or | XEV- DV or

| xEV- DO communi cat i on. servi ces. en

R EBEIN e, 55 iehiing 0160 callops ath o el gesources o
penhﬁ‘l‘,_ﬁﬁctaati(ﬁr &Fthe MRS chRYfhicallBS S&9Re IiSS(Il]Lgaﬂ? ?éitf@ﬁiné?jy ihh@ving

nobi |l e station and communi cated to the network part to

comnimmkatibys intbe gominunicatibn systeri.ce | evel at which the

dat.a .conmmunication service is to bhe effectuated. -

2" JBHESE P OER bRReS Thiele Rrefurieni St S peRls
proGaSTEHR b €BininfhiE8i90 de¢ies op&tatle takffedtiige 8 tb@aiunaiation s@tice.

the data service at the desired service quality |evel.

Theppmmutieativn dievige hanlogioablayern indheding 3w upper lagiepd pavisearpwer

. he ;s ' ' 0 | i
oz 40 il iR e 3 b G b B AT G,
indicgtidnafiédsggt @nel¥dsds sinbbdied st the hetednddiuterhilyeoof the néainnattation
in the MAC | ayer nessage is of a first type, andif t{]e
devigen d B8 FeTHIse AR HBGE R PESSRESIANERICf1SCHCBICS @ SEvite Jglity
e r : ayer
indiE AR A6 o 1 aleBled LT T AT IR Pyt
consngriedtiongetvicetit td be efflectapiidc KTl seodet quahityoindhtiomalessage forms
resou .cei to permt effectuation of the data
ml&@ﬁ?&f{ﬁ‘t@ ANCHHCS¥EGi ce is quickly performed, inproving
COMIMUNE BbrhPIRE: dpprddiioh P Yrestnt AR eSS /10 thé Bcdpb @&feof can
and ot her aspect's, therefore, apparatus, and an
be atainei fiome dheratcooanying deawidgothatore hriebyrsumingdzéddrelow, the

L e e AR e g Y
inv@fioHPARIthé Bghendbd tioied., a | ower logical layer, and an

i nternmedi ate | ayer positioned therebetween. A service
quadg ty indication nessage generator is enbodi ed at

t he internediat eplaY Ples (}E tolﬂeoﬁﬁmgiv si on devi ce.

The service qual ener at or
germpakasillasteféyvd fidctoml blogk iditghaabf o radiessagenichiddn system in
indicates a selected service quality level at which

which an ephadimeahef be Piesent ipeentionisonssatief ect uat ed. The

Serpibi@ Mnakidrds 4 RGOS SERSBRGh L Bonsidered in the design of

quality of service (QoS) control associated with effectuation of communication services.
Figure 3 illustrates a representation of a distributed scheduling architecture of a
scheduler embodied at a radio network part of the communication system according to an
exemplary implementation of a radio communication system.
Figure 4 illustrates a representation of a centralized scheduling architecture of a
scheduler embodied at the network part of the communication system shown in Figure 1

according to another exemplary implementation.
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an internediate |l ayer message. A nore conplete
appreciation of the present invention and the scope

wo b@sepfsstan be obtained fromthe acconpanyi ngPdr/asionge27033
that are briefly summarized bel ow, the follow ng
detail ed description of the presently-preferred
enbodi ments of the present invention, and the appended
claims. g Brief Description of the Drawings Figure 1

il t f a radiq .
o A Al St A RAREAL s EY e
exerppbmeratmn@ﬁam@mhodlmmm bﬁﬂ]le@resEnigmemtibnh Il uz tr ﬁt teﬁea
t.at f factors t consi dered i
it T TN R e A R
comwliaﬁo@sf o fasvlssiBlel iRip] PhentRIIHY! Qlﬁ(?%#érﬁfbél i ré %ﬁfo ccffrﬁl%ﬁl%atmn

illustrates a representation
Syﬁ%ﬁ%ﬁ’ﬂﬂh@%ﬁchl tecture of a scheduler enbodied at a

Y S —
dunn:g)ﬁl‘su e enaplagropRysiof B alr e@bbEnfeni b 1S bf@%&lﬁsm@entlon :

{ese ion of a centralized scheduling
gﬂ @}Sgat?ﬁ aén%é%éém@nceem@@mempmsemmvmmhng

g“’“ﬁ%%%%h%'%?%&lmﬁw WA P e ol byt pveption.
i | Figsre Qilbstrates amnemgagélsétgfeﬁéﬁ dlﬁgﬂaﬁﬁﬁe FeerTRSRANS ahn

senc i o Gt comhone o Brcrsty movf@gt?&af oa
r epfg@&?m Akk@ReOf 28N g?géqiuéﬁl% (ﬁe#?l% Ilggen"flr ch Ezﬁ;

conbl nati ons of possi ns an
exenlany iségneling genswated: dhirireg ormratﬁ)ylsifameﬁfmodxﬁlnéﬂﬂ oFﬂﬁlﬁ@ent

E(gyre 7 illustrates a nessage sequence di agram
mvertlepresentl ng signaling generated during first

exenpl ary operation of an enbodi nent of the present

invention. Figure 8 illustrates a nessage sequence
di agr am r epr esent at | Detailéd Degeriptiony generatlng durlng
on of an enbodi nen th

O oo RO sty 1o
proviles)foe ioee it caghtidmof epheseiRhedh %8vieks l§j Qﬂ@kﬁlﬂﬂgmgﬁﬁg &R, of

whi ﬁﬁlgﬁ‘letggbliﬁ.]hétggonei(Zels rlepargsyen’?a?l\efg a"tI‘ile? cr:]ongmumcatlori sess‘?erlln 10, in the
exemplary implementation, forms a CDMA2000, cellular communication system,
operable in general conformity with the operating protocol set forth in the CDMA2000
operating specification. The implementation of the communication system as a
CDMA2000 operating system, however, is also representative of other types of cellular,
and other, communication systems. Accordingly, while the following description shall
describe exemplary operation of an embodiment of the present invention in which the
communication system is operable pursuant to the operating protocols of the CDMA2000
communication system, description of operation of an embodiment of the present
invention implemented in another communication system is analogous. And, more
particularly, the CDMA2000 communication system is here operable to perform high

speed data communication services, such as 1IXEV-DV or 1xEV-DO communication
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Figure illustrates a nmessage sequence di agram
representative of fourth exenplary signaling generated
walewosogpseper at i on of an enbodi ment of the preseeir/US2004/027033
invention. Detailed Description Referring first to
Figure 1, a radi o communication system shown
generally at 10, provides for the effectuation of
comuni cation services by, and with, nobile stations,
servites Ve th\&rTRBhicG %’s{eﬁpis'i gfe%?e'ﬁ]qﬁtoﬁ{e'r%?ahngrg,eanalogous
conmuni cat1 on system 10, 1 n t exenpl ary
dataj aepinewrscrtimhisanvices aranderiAWRO00, cel | ul ar

[ i on. t.e operabl e .in general conformty.
i LR SERR g BYiSTBEEIenSain feoRIot | 8i5a) EEThALbiSh three
of t1RABERAIl mgmw%%ﬁﬂeg@ﬁém-t%eT ﬁ%ﬁb.ﬁ%'o;g{ﬁgf&ﬂ*a QN 4%kn IiGmediate,

conmmuni cat1 on system as perali ng system

e.2.HdREY dayer () s 16 emdemampeart layer 18farosheyn inythe igofe.

e 2 or BOFE kb BBl E R s laver 14.
Durlhi@9petabien OX $Hi¥Rh&Bile BRRMAHe WanSleivRb cRERRY oPBiates 8 trhdlReive

present invention in which the comunication systemis
dataggch 4p Hatasarsiiavieatediuring cbfseruatiomgf 10t BddY or GKEVHRO

cat l.on sfe escriptij.on o .
comIMEHAD 6 ST SEERL EBHRHE! e RERFPRELHET slsmm Paa i
comiipicatedriyeday of chianhdle defe@dmipoh aaidio BirSHiStBE8. i Bhe radio air
) nal ogous. An%, nore particularly, the CDVA2000 ]
Intertaiet FPERERiSH by g wrw 24 Heths figyes: dinrwardliplerdaererse Gk
' ion iC ch

chaFRRGH ek R4SHITHIL S8 SpRentd G SRR Dhelon
part 4y fieemotiike statiphasreorhmdnicated upe fdmanblﬁxg? c}anﬁéhl@.gAug,_ cltbaet a

conmuni.catj on rvices are inplenmentable. The nobile
con R e b S e o g o s
linklcBMBER, Of which three of the logical |ayers are

represented in the figure. A physical |ayer 14, an

i ntEatitreivithe netaogk parkbi®wreipghe (i2tre ihclyde patket-sowitthad entities of

I . ar in.the figure. .Transcei ver. .. .
the JeRPG neP o PRBR oot 2 gt B e of Sipwkciy
phyrsi @dtwdriR et indudeRdbabostans @d) 28. The bA® Mnlifcludes
stathn, the transcei ver CIrCUItry operates to

trangcelyies eisquitey eanahle afiiansepiving data sdthnthe mobile dtatiom.i Adase station

oL A g Y B9, 1 AR s,

amofys beéer tHiagsatd contiovputhitai ethdyaseatatioh 26h amacthe base station
d?{ ined upon a radio air interface. The radio air
controller, in turn, is coupled to a packet data support node (PDSN) 32. The packet data

support node forms a gateway to a carrier packet data network 34 and, in turn, a packet
data network (PDN) 36, such as the Internet backbone. Correspondent entities, such as
the correspondent entities (CE) 38, are coupled to the packet data network. The
correspondent entity is representative of any of various types of communication devices
capable of sending or receiving packet-formatted data. End-to-end communication
services between the mobile station 12 and the correspondent entity 38 are effectuated by
appropriate communication connections formed through the network part of the

communication system and the radio air interface 24.
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interface is represented by the arrow 24 in the

figure. Forward link and reverse |ink channels are
waledosozoupon the radio air interface. Data  PCT/US2004/027033

communi cated by the network part to the nobile station

I's conmuni cated upon forward |ink channels. And, data

communi cated by the nobile station to the network part

i s communi cated upon reverse |ink channels. Entities

of : ' he i e | ncl ude .

e R LI R 1SR ol B it n he
CDMIA2000 tersmiunichéeh systant.i ©gality of batics iwdefidedin patiiRS&ners,
d of siug)l [ ci.ta/. The network part, i ncl udes a_base
SPEHIZRG Ypgn (VREgUSECtons, & 8 SOmMuIGaig Ttk Cgaerally.ia s faray
com@iungdatibh Yer¢RB @@b@eﬂéctﬁa[t@cﬂétcaeéel’élcfba sHakc agigrnliepgr fRRLefof

station. A base station controller/poin
comfneation 1eBSCt LR a8 to THeeobmwenisttimhisarviaantst bk seirat an
o BB RL BRI SBsoh3  SOL H SB ™ b herwor
part ©0 tHercdhin@inicadtion tsyétom. iﬁe%@ﬁ&ﬂhﬁfi’%{ bt o?ét‘é{‘e@,t arfi Rt other things,
support node (PDSN) 32. The packet data support  node
to sqhsfyg compmNISAEYN resowrcensa thal coproreitativat serviess\ioy #0181 be

' ] { k.(P , h
otfoltileq hitnt Hedheg ARPAEL. B0 SRBUNR AL bofflpro i 3
impleheniation-dspmidaentA sthetitlieeforGiy) thd 8chedtBn€ & @did énd he

. acket, dafa network. The correspondent entity is
1mp E‘ﬁp@g%t‘jiéim&éte%fn e poBmupgation systgpesg.oembodied at base stations,

suc}Pé%'THyB‘és% faki8H 26 g‘f ggeﬁgeﬁ%ﬁg}%bgopéaaﬁ{go@é ng. sgﬂﬁdﬁféf A S died at

packet-formatte -en muni- cat I on
the twee sthtes2Obtrepresentdivemfbidhen shadiiling aactdtettuge. Alternately, the

R GBSO ey SRS U i
at thBBhde itiohRBnGOIMBFYNpRdsk AW it S%m(l %%etdlﬁg{l/% hife@lirb.

interface 24. Quality of service S are
as Yesinghe dominuhicebomsaniicadiiginates at thh ectGRMARAOOf the

comfyRAEHfGT RleRLr RHER ot B, B dShesbictrer e

archited1ife s @Blel cARily R Htaitb@mBfiRdtion relafbddb 98 Q69 hssdciated with the
conmuni cation service to be effectuated at a sel ected

comgwpigpiien spalce-t Bul, axhen the ¢pantheniedtionfsesoementdinates @rthe mobile
: .0cat Q i i on_servi.ce must

s AU BE ) 8 L8y PN B P S e

QoSdo be hesduihted gvienthie toyminfun@iiofl s@eHicetif the endbele Weitikn RatifieOthe
é e c\%ggunl cation system The scheduling entity

sche Q@Ir ayage e&%gqopgq%]pavp thepryset forgh ’gg)dﬁ;.g@dm.@r 3 binary .large

obj eW@%E&? [E;hedh%gt%r-qg%l §i%n£lﬁ%t is SRWYRE GRL tH bR & S8 is

inadequate.

The mobile station includes apparatus 52 that selects service quality levels and, in
one implementation, provides indications of the QoS to be associated with a
communication service instance originated at the mobile station to permit the scheduling
entity to schedule communication resources to facilitate the effectuation of the
communication service at the desired QoS level. The elements forming the apparatus are
functionally represented and are implementable in any desired manner, such as by

algorithms executable by processing circuitry.

10
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effectuated at the desired QoS |l evels. The scheduling
entity, as noted previously, is
WO ppbseeest at | on- dependent. A schedul er for m ngP€HES2004/027033
scheduling entity is, in one inplenentation,
di stributed in the communication system e.g.,
enbodi ed at base stations, such as the base station 26
of the network part, or el sewhere. A scheduler 44
empg L
Uk e Apaliths ARRAerd Bt At SPaly LFREPIRNIPhIGiBh selector
and gusissaga gemagaton 56 .t "}Vhe éeteabmloedplad td ﬁéne tmd 1\&%‘] airdk:)lﬁﬁ?y and
er 46 enbqdied at the
ope§RAH foredindiFuions SorEbpeent Rungu b iiassheuling architecture

of tealeesotki Mhatis 4Hkd e Sl BwoteRdd & ﬁgl-lamﬁ%ﬁﬁk id"dystem

service originates at the network part
archéteetien |Té@tqbanth§ymlel¢u stagion d@inlad@a\yalb of piethenthiel seheduhng
chitecture,

aIChﬁ e eeasl %{%ﬁ% ésltﬁ&i‘tﬁ‘?@i llsrﬁF tf?ﬁle |i{l%ﬁet?<ﬁlopﬁ Qﬂa@éy the

detealfs)s %Im‘ﬁded/\totthe bél@ctﬁﬂﬂﬁysﬁg@ SdnleRiorS Al deRoctoBYd herW&Rvn at the
conmuni cation service originates at the nobile

PhY%?aiﬂ%h Flosr dedenton Micsnately is pqsntomebln@lmhmpart t he

scC L8 of th
e I;Iglglg §[ﬁ51 Cﬁll%ll@ﬂl %ﬁn gﬁgxgrr%%% crie a%or 18 %‘ﬁl@é cf’?ﬁ?%@ the upper
levehbgidablaytralt& berenthiciabplicatioh tayet h& i kvdich Wi bblﬁnﬁlﬁo‘éﬁbrﬂ &ervice
S have,  been set forth to use a | ayer bi nary
datall%\&%@ @bi@@taPB I%wn( gieoapplicatiens 1 A éhQWléVb‘lhe éiggfﬁdplrﬁgesent
e s AP EGLE) A3he RERREUR4LE  LPALERRE Benclil:
opergigs (0 gemerpiai sdzrylcleeqvaellﬂsr mhdatmnrmess@ei asrsdc@‘tahwahleaéh
rovides indi Sto e associated with

comBrIHAER sl Bt P hederbiiSed e g airin. dhe sesice quality
S NTOSERE b s SEDULIS T ifgnion
servises e g@ne@a’(e(bfth(t mesagatamovided orthe gandceiwentirduiiey and the

I The el enents formn par at us
mesGB8 4 ElhoP R 15 ey SonE i vt SQPES F N E st Qufoaigena layer
2 mc&ﬁaged Thi hedsdgeWReEn dabeledas thynahveR! st ioPdeXRAUE 3 eBuler so

rocessing circuitry. Here, the apparatus includes a
that %@g‘@t%o foomappnicatioaredopecey Ua¢f|fft0}7»laitm@ﬁ eemerssrlinedamunanication
JER Lf e tector is.cou
Sewtﬁﬁgrt r aﬁ'@g‘glt(%%iﬁ%ﬁlgﬁ |f?$§at§% PSRy Odlesteg‘@fe at'fe
desiﬂedd)o@dev@ns sent by the network to identify the
Eﬁdul ing architecture of the network. That is to

nferRtiopseRtatied aa the messass is ﬁ@nenrl@@nmtfoyﬂy wppn the QoS
levelstlri§tt1§ Hés@&ﬁf&ﬁt\ﬁ%ﬂﬁ%%om}_lj &BX d@fz‘: MRRLIE régp%hél%lto fhe

made awar e of et her eSC
scheduling architecture of the network. When the scheduhng architecture is of one type,

the information contained in the message is of a first type, usable by the scheduler 44

“embodied at the base station. And, when the scheduling architecture is of another type,

the information contained in the message is of a second type, usable by the scheduler 46.
When the scheduling architecture is of the first type, the message formed by the message
generator includes a service reference identifier (SR__ID) and a buffer size/status and/or
mobile station transmitting power. When the scheduling architecture is of the second

type, the message generated by the message generator includes an indication of the traffic

11
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architecture of the network is distributed or is
centralized. The detections nade by the detector are
w@e@siogisg7 t 0 t he sel ect or nessage generator. TPET/US2004/027033
detector is here shown at the physical |ayer. The
detector alternately is positionable el sewhere. The
signal quality indication nessage generator is further
coupled to the upper level |ogical |layer , here, the
clas@BPIhk ¢8fhRRidafYR ers}ﬁ:e %gv‘f?fe%nfffep {1&% %&/%}' 1Q%Mmobile station
service data1s orned ron laye
Uanapﬁﬂlmng@nsaE@cmtmns@themsidge fi gure to represegtI
ervi ce instance capabi of the npbile
ot TR S e e R ot G rosaPEILa 63 (hindarigies the
1618 kDt GR ddusildbdel ih §§e%£ il %&2.]%
fac §1§ G i ﬂiycfé@itgh%@ Qt‘{)%%%ﬁ%‘l R S%efﬁ?or iy cations,

each communi cati on service Is to be

suck seetiestyiation of revense link hisEV P Viand lqEHI—]DOwomﬂumezmomrservwes ina

CORRRARAET b 3ol T b RURIEEAS et .

QoSdiffsRfBation 48, aid HRYilk statibe fdeiFRCRI VI8 Hahd&itipidior iRfHdes soft
the nessage is transmtted. The nessage generator here

hanqosf T angd nmesafiehandofe/ds dde, scheduley deplpymentstagter mtlfmle(sjI
t ovi d to
e P T
includes interceser tund iﬁjlh‘aeisbnkgﬂérehﬁﬁtldrgmrai‘]aﬂ '8|6]l¢ ?&e?ﬂﬁ%ﬂé@téf@?lf@éﬂback
t t rmit the effectuation o

factqrh rénvciltsiemqf% gk figqeoey 55 aad Fedbark ia@gma@@ & SSHlalastors of the
t,

feedﬁé}?{ ﬂ(r) %fgb‘t‘ap hrﬁ:ﬂ% & e]%i? IHE? s %& ILuz ﬁ%ﬁgﬂ?}%ﬂ

signalivez ¥o némlxh isulaifacbors o€ faedback 1hfairm&1h&01nbﬁﬁlﬁ %alab&hﬁr@shh@ower

d of t.he _network. en the
98, %@F?e UJH ﬁgz a/‘?ngllﬁqt‘ éﬁ ’élf‘i’@la@f’néﬁg type, the

i nfrae Gaiéldé@atﬁﬁ%étbfkeﬂe 1] cBH&aﬁE 284 %Lgodéé bQEoﬂlééﬁédsttbo gether
type, usable by the scheduler 44 e I ed at

“&BaﬂgﬂwmngﬂwmabsWMﬁnﬂiMHhsﬁW@dammhgThnmghmpmmuoﬁofsnof

t.h |nfor con ned | t he
embgﬁl o E? %f tisié @]é)éﬁanttlg%eél’[mﬂ chle p a&tor He%égg
dlffdrmlaﬁslh eaubvdp eﬂra@lh'tﬁ@QbSl Hﬁ”féréntfhftmh fAﬁd fobat siaﬁaﬁ feddbsck
nessage forne t he message generator includes a

factaorg axgi leveragere wé}%érp@@mperat@n of sRembpdiarent af thefpresent invention,

AT 4T T T P R AAR R o
1XEVHP@ retene lnﬁScﬁ)&gﬁmgea’tﬁjh&HeﬁdcdS ¥s ttilezede 358 86lcFRISIAL S

i ncludes an indication of the trafficclass of the
stauEesnAGvE M H@r?a@@rtvm%t thowmgbile sfation, yitty differeat Qo§regnirements,

are 1AR§CE Emfsﬂ@nt 1o Qhér@trlrtgrg gg f;gngé}nﬁcfd%ﬁl%ﬂfi e e PN vehSort B2h data

cont ai ned
instance carries its own data flow to or from the upper layer application. While forward

link communications are readily handled by the base station for each service based upon
its associated QoS information and buffer status. Inter-user and intra-user QoS support is
also provided on the forward link. Through operation of an embodiment of the present
invention, the packet arrival and buffer status inside of the mobile station is reported to
the network so that the resource assignment can be made by the scheduling entity thereof.
The CDMA2000 network architecture consists of two scheduling schemes. The

scheduling schemes comprise centralized scheduling and distributed scheduling.
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Figure 2 illustrates a representation, shown generally
at 62, that identifies the factors that are consi dered
WO pooslozosgesi gn of QoS control for reverse | i nkPCT/US2004/027033
communi cations, such as effectuation of reverse link
| XEV-DV and | XEV- DO conmuni cation services in a
CDMA2000 system Four factors are illustrated, handoff
64, schedul er depl oynent 66, QoS differentiation 68,

an i h: ' T f tor.
i SattetiZec it b AROPAGIIC f colRERRRNIR e bAS Mliipp,
contsallee dnldkl) isrresiﬁmlsib%]enﬁn sinfudahevus isdtd(cjluﬁﬁg oﬁﬁnbﬂﬁbthﬁm asftds
distr] ed architectures 78 and 82. The QS .
mulHPIcheﬁse %i"g}fﬁré’\&?r@%@% pyRerod sehsguler. e bpdylprrt6 shown in
. r = o .
Figh P Peieit st BhE 08 » ek Ol Bt Hf PR BNl Rrariog,
Centralizefl selutsiabikg isdudebies ¢.2.n 1@ 2lovwstadirfesntl@osstarit Hidheate conditions.

£ IR R0 S L B R Y gh&fiiedze of cach
indiidBallseBi &Y. FRexARERPARE bald WRoARLhEI14rS biwaiR A%ALHAR iBstance,

transmt power 98, buffer status 102, and ot her QS
SR_iIafapd ita Qodrequizemente consi deration factors are all

corr el n houl e consi dered toget her. wh .

Godh GG “eeRES uth PHr SR HRLSREb BRL PR e sohcauling
withbot euegdinatiey tedtwodh 1Bk base stitioasi Dafthg 6dft hiyeloBf, @faRbbile station

i nvention, the scheduling deploynent factor and the

usesesTigin ks tersleride ithprate assigapentalgen thawstive setQdsscheduling
. ; D . . ]
R A L e L LT R L T
radiothdninel priasffit comditois. Aistriviied stigidalihng s paetiosbely duiteble in
bile statjon apd the hase station pursuant to

COH%BW—@\??%%‘*WW‘S@@&@%@W FHRCComuni cati on services

| s Tt ibhiZ@MlionMihd #tPhRREA s_%?gd\ﬁle?,ee. %;.pﬁfe%@ﬁ&ﬁde A9th¥n in

at the sanme tine at the nobile statron, wt élffserent
Figuto § doeqnit Imvekinswlalge ofi eaviiliedivigualscoamhurtioatmmesesticeo rF oo f

exa RSPl ed 1S dRUARLR e SPerE UhelEh n s cos
requiteRRht. | ayer application. Wile forward Iink

conmuni cations are readily handl ed by the base station
f oFigue B ilkusirates @ roprsesdtation of pdistulsyet scieddinguschitecture in

- ' and, buf f stat.us. Jl.nter-user .and
whig § PP BFBR et 76 R SO Baed RSSO hu R iwer oFosty bpoe
statibh icludEh b ectgpduizpan A @Bbilf staoneItig disdBAbwAn tHeFigure.
present invention, the packet arrival and buffer

st Atayse fillysiates fn exemplgp, centeliaed sthoms. Thgbisteses det he
sche{ﬁﬁfei“@& ﬁ eg‘f??c}d?&f attt%fé%?e[sg %%HBS g?lﬁisoﬁfeggg'mf“fle 5202 sPRioTRIF S er is
eduli1ng entity thereort.

€ SC

‘coupled to a plurality of base stations 26. A mobile station 12 is also shown in the figure.

The representations of both Figures 3 and 4 assume the backhaul resource. Scheduling
architectures normally co-exist in the network part of the communication system.
Alternately, the scheduler is implemented at a selected one of the base station controller
or the base stations. The QoS requirement of each connected service is supported in each
of the scheduling environments.

When centralized scheduling is utilized, i.e., the network comprises a centralized

scheduler, the scheduler is located within the base station controller, such as the scheduler
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The CDMA2000 network architecture consists of two
schedul i ng schenmes. The schedul i ng schenmes conpri se
waeemwsnaishzed schedul i ng and di stri buted scheduPCTiySion4/027033
centralized scheduling, the scheduler is co-Ilocated
with the base station controller and is responsible
for sinultaneous scheduling of nobile stations across
multiple cells. In other words, this type of
46 eﬁ?db?fgdl atthe Has«?st 1;161{1 @orﬁﬁ)lﬂ%ldﬁlo%fn A% e F’ﬂhg H{o%]ﬂ% station
perfornms sched u Ing on a |arge sca e |nc
negédteatesaf donoesimincstahtisionent Gard seatica mdtancd) ade:fvucregefeeence identifier,

SR e abhieopfined (o abibs ol SpRdrt bihgse st Cobtroler
Whé&Eib hfbile 8ehtidh el & Eate Ragedt tf@r the ¥AREAA iRftarRACHE., the

i ndi vi dual service. For exanple, the base st ation
comgmicatiph eervics inshrnce, the fellavang mfermatmmamwortsk SR Hhdnd the

nment rchitecture, each
buftg} §208 5t AHoF G bilet T DR T BIE BINES he schadul i ng
W tThekre6BarSR NBLidentifRe tMERFudsitg BaE ensidrtk a8 $he YMfek Bide
soft handoff, tThe nobile station uses a certain rule

indigagesfbe cuaent P@@ffp@ﬁ@a%wa@ngﬁqﬂtrwmmsm@néb@ reyerssdink. Ahe base
{
s A5G RD GO Bl Bl e MRS IR TR R . Ana

res

a deteathiratioh dnmede efftile priafifyl of tlﬁ;@fath telg0exs.. AQiradtrdebisiodds made based
schedullng IS particular]ly suitable in conditions of

upop fucrcuptgn’ bitjtes strewa fieateingiance Hedrasmitting owehe! thegobile
stati%haédél‘%{i‘e 42 i\%l%rrgi'nfst HFLIBHHQQ it%h%ﬁ%)é gﬁd eﬁ Drate.  NE

sche own I n Figure Pave
k ndnedd dlee ef ersa fdedbadti witldthal SR dmn]nmoeﬂﬂraland séredulee46

AT T N T

mul’c‘_‘blg%ﬁmﬁuﬁéalnkiﬁ"sé&i&%nﬁaﬂc%@ﬁx%%%ﬁ&ﬁ%énﬁ? p%ffoﬁnéh stributed
schedul i ng architecture in which urality of base

st élfh@n@stzlbu’mdéclmhﬂmg oredformed,dhe SRt Ilb isalot kpowe ko the base

stat1§{1.a?‘ Pg ﬁls() ﬁa éISI? gsrfgaﬁlrﬁy togﬁeglbgfclg ed u l f, 4gﬂfg@&1rprmatlon to assist

the bdsk @ﬁlhbl@hﬁﬁlaﬁﬁﬁ AR, Tra s dl@dsbszﬁﬂoﬁg‘s’ﬂ oST&Btbuked are
to say, the scheduler 46 is enbodied at the base

defigedafor end-twend eualisy oDgrviv elt sepsesenisdhe QaS seiseeny dfdhe gesvice
mst&[%gpl ed to a plurality of base stations 26. A nobile
ation 12 is also shown in the figure. The

r e pWBaetht atdbile Station hedkies fheghteesqudstafotl th cassesrRl ihhtence the
backhaul resource. Scheduling architectures nornall

follewging kmiermationtis senesiedio fhe trffe Claps andethe bytfenfizcitatanand/or the
mobilé$taih transmitting power.

The base station makes the rate grant decision based upon the traffic class of the
connected service, the amount of data in its buffer, and/or the mobile station transmitting
power. During a soft handoff, the mobile station utilizes some rule, e.g., an or-of-down
rule to decide the rate assignment. Even if multiple data instances concurrently
performed at the mobile station belong to the same traffic class, the base station still is
able to satisfy the requirement.of each instance as the rate request and resource

assignment are handled in synchronous manner.

14



10

15

20

25

30

Alternately, the scheduler is inplenented at a

sel ected one of the base station controller or the
whaws/0st5at i ons. The QoS requirenent of each coPCEUS®A4/027033

service is supported in each of the scheduling

envi ronnments. \Wen centralized scheduling is utilized,

i.e., the network conprises a centralized schedul er,

the scheduler is located within the base station .

co

pace Bt SRS ) Baink ek 31 68k SRnGHRE Ot Gtatonk dfining
relatierishipe ig exgmplaryraggoitioatof s naultigie mwtnce impltrhtatish 6€ tHe
a..servi ce nst an vice reference

colnifmc mcaﬁ fipn gste% stn pglglgg@aﬁgs'lgr 0 INS}ARCesn gg{qns@ M@tance 1114
and al 6, frbéiiébt@&el%\ ra@e SHoWER R dﬂélg[%mb afRo halek GPth‘ﬂe%@écfn‘al 1£ﬁ5nce are

When the ile station nakes a rate request for
Sho‘ﬁ%n?}@f@tfweﬁfﬁétl&mé 122 fag the fitseandoseromd inatences meshaivae And, the

wi.ng information is r
rate gRREIFE resbolfe! Slor RetlGhe el B A ahiosie Bhl o Bepe
st Aieqd thar@N&ass tdelibak ALl BRisé deRtibhd, tRMisHbuted scheduler
ntifies the requesting data i nstance and the buffer
44 l%gg%tq difercatiats tb%&@ll@‘fe&ﬂm%ﬁ‘f@ﬁ@d Wﬁh gespedtitd ﬁ@leﬂnlnng mode

t
sele&ctgﬁl?r oI oc’dlf%ﬁkéégg)ﬁl:/rgg rEset}{g @g lfia ai ztg %Pﬁgr efi}ﬁl &g? a
transrmistingymevedr o ithdref 8R deRtralfed or als&ﬁméd@anadulﬁfgddnslrmﬁ@ns
The BEtsaeisB St o b ety i ne SR vomseeealass.
Dunh?%ﬁ@é%?ﬁce E%e&ﬁ@:ﬁ@ﬂ'@ohﬁgﬂg i GP \ifrd néfévofl{,‘ g grgﬂ% {ogse $ atlon or base

ation, and the Sre eifent's on

statioie bqy.rol]an dndicates the atlmduli)n@mbde t Tee natwerlsaisd prbdrb&s knformatlon
| er 46

to inffrod) dieppiation Sar o Aot pCitEsthous MRyt e traffic class

Whepaotlh 6£4ha rsc}{aamérseal@ 846 AEAMYT ¥he Switch 15%5 fiked (ﬁ1r1ng the call, the
conmuni cati on service inst ances are concurrent

basesggtiopmetities theepohdlestatiobte dtinge Hedeportigg ifisldiey, fecg DM

not _known, to the base statio The nobi | e
(onibt Sy BEblolt fechh PERRED o htrt oo ieuT e s
I nFigupes ilhRtthes a$eirédentakion 12$ thab IR RS th c&ﬁbirﬁﬂoﬁé‘lﬁ“
cision. Traffic classes anongst the QoS attributes

possihle sqgaationef sehpdulssdmplementetignsand spfigronsenfihandoff] Four
e t C of the service instance.
Seen ‘2{1@%2&%6’,@1 e gtq?%ﬁ&%szes the rate request for the

coithe corathunitatiam @mncésh&e bOhnyood giou s {yPesBinpRiindnable in the
the traffic class and the buffer sizel/status

exerl ey GRID ReBISNT 85 KKY 100, of #Aer CRisGoptusreficotuatod on a

reverse link. Conversational, streaming, interactive, and background classes, as well as

others, all are implementable and are representative of the communication services
facilitated pursuant to operation of an embodiment of the present invention. A
conversational class has the attributes of two-way, low delay, low data loss rate, and
sensitive to delay variations. A streaming class is similar, but is one-way and is less
sensitive to delay. A streaming class communication service sometimes requires high
bandwidth. An interactive class of communication service is two-way, bursty, and of

variable bandwidth requirements, with moderate delay, and moderate data loss rate,
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The base station makes the rate grant deci sion based

upon the traffic class of the connected service, the
wa@emaneoset data in its buffer, and/ or the nobiPEI/US2004/027033

station transmtting power. During a soft handoff, the

nobil e station utilizes sonme rule, e.g., an or-of-down

rule to decide the rate assignnent. Even if nultiple

data i nstances concurrently perforned at the nobile

I I

conShBlle BRpaE, Atk Aok e A TE R Ol 3oy hAFGRRIG rote and
the @kgouné c]asﬂ:@cm&tamablaﬂaend\em&est and resour ce

%J li e handl ed i n synghronous manner. ure 5
il E@ngﬂ %S%& Siarrr§e&H SageRee W%ﬁ?%&we&]ﬁt\lé of
repr@s%éﬁféﬁkzé‘bi’ s1§ha[ﬂﬂﬁ9geh@ﬂa€éﬁ'p%ﬁ%§hﬁ%§ al s@er?a?fﬁ”?#ﬁ’;%%m@ﬂgﬁ&{ jdRfkified

a multiple instance’i npl ementation o
as theggenamioclain ’fbgu@ﬁst%m%ﬁb%n 146, lﬂBgLﬁ?e afid 134varei costnantescd

I nst ance, 114 nd respectively,
betv&aerlgié }gehrggbl § Stg‘tt1 a“glsa?ﬂpgsrrpas? REUP Y s of the second
| NFigne 8 ilistrafdd AWhessRR LqlicRas BRkfand 184 %eﬁe%%di&lgrto tee

first and second instances are shown d, the rate

scengrigmtigiplgmentationsgdengified in Bigume6r §t&ia15elééeb585 an(hl@ ade@bown

eSSBS0 L5oL NIE A8 8, LD G 08

sc [Feghut @ dllubfrates aatdssadeGeglicnte dRptdnal 86 tcbﬁe@@ﬁdﬂng\t@ tie
o anoggst users. Wth r?spect to_scheduling nod

srefgRucediseenssigimplegteaiation idesidied in Fisrasignals 64, 166,
L
165 3P4 Sp M et B P SR RO, and

basesstationeoneolie.28The onl y control information that is
e orte&&q erently is the SRIDve{sus traffic
ignrS {9 fusiyaten & meSsags seliens dagieny, By reptsaentgineafisigraling
in aﬂﬁﬂsl&ﬁéﬂ’@ﬁdfn c&ré&p@n(ﬁll@tobcﬁé QOI%S Bhdlﬁg—?éfe%ﬁé&i %Eﬁ'e{do R shown in
controller, indicates th esceumg enetvvock
Figus¢ €.0Sigmalsi 1365178 ind h82 aremeprosentsive o sighdlimgrgenetated between the

mobf Siph ekt g E RN b afopelrbefed o o are

coﬂhs&a aﬁxougn@p&ﬂaﬁoﬁwf&rpélnlb&m&l@ﬂwmﬁéi Rt M ehfiéh, QoS
cal |, base station notifies th ermg station

mfmémﬁéwgés PWé’ldeéﬁ’dr& 1pabjle station teyhe retyork mamwﬁ the poramugightion

N A

QoStlblm Lagarti i grending eused wdoinferin mﬁﬁeﬁiﬁorﬁ?ﬁﬁlo@ ki GeSRRhireSents,
schedul er inplenentati ons and soft/non-soft

therf}%é(rﬂ?ﬁﬂttmg: resuEieAlogaiions 10 bamade quigklyaligilidimear e
conﬁgﬁ&h@éﬁseﬁ%geﬁggﬂ]%{m cation services are of any of
nmp

various types, enentable in the
The previous descriptions are of preferred examples for implementing the

—K

invention, and the scope of the invention should not necessarily be limited by this

description. The scope of the present invention is defined by the following claims.
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exenpl ary inplenentations as | xXEV-DV or |xEV-DO data
services effectuated on a reverse |ink.
w@rv3meEsat i onal , stream ng, interactive, and beCRUSmOHER7033
cl asses, as well as others, all are inplenentable and
are representative of the communication services
facilitated pursuant to operation of an enbodi nent of
the present invention. A conversational class has the
What i idihhe§$s:0f two-way, |ow delay, low data |oss rate,
and sensitive to delay variations. A stream ng cl ass
i s Isi mi |Agpardhust for s comenmiptiamdevise bmﬂols&ﬂ&lfdc'maee 40

del a A strea class.co ni catio ervice. .
‘%5 lﬂ%gefy%&autﬂq]? 88"% aB%g%lfm Pavingg, Oew@ ¥ers induding an
&11188i8alQhy e Ok Dy SeAndl ini and
uppof a%a?l a}EJI e bandvﬁvl@dtah f equi rernrelr?t%gwﬁf \q@yerrrgggeipgﬁé&
thef%]@lf‘ﬁ?en 8tdl apprdetnacempliting:| oss rate, correctabl e

i n-part C class is tolerant t
ol by a e BRSSO ot bririans Ber of he
coménthidatibs dyetd, abildgeladifabiyevdtisaleétor ?or'slaﬂeéltﬁiég AB&t service
e sequence di agram represented at

qualrtééé“rv gnvhich the ommymeriton serviseris iabeeffentitatesdant to a
scenario- inplenentation identified as the scenario 1
in Figure 6. Signals 144, 146, 148, 152, and 154 are

cogmuni d&beﬂpdreﬁ;méﬂaﬁﬂn ¢ winhiih ehesdeaititOfuatifydlevelrseRided by said
base st §§F26 Figure 8 illustrates a nessage

SCIVICE iy, vef PR compiSEDy FOBPRIFRHR te sk Biar | o- 2
conﬁﬂmicaﬁemgawce&ﬂo%weéﬂu%gl n Figure 6. Signals 156,

58, and 162 are shown entifying signaling between
‘the nobile statlon base station, and base station
cogtrol Ler. trat .4 _nessage sequence
i 4gr am gppag %@ﬂ?}l A et &‘?em@gﬁﬁi}ﬁqejaﬁéfc%mﬁﬂ%eéd‘
Medﬁﬁﬁ%&éé@ GoRRoe eﬁﬁfdlv@t{bréﬁ%éefm@éi bty 1T §e1éé:t d
Signal s 164, 16 168, 172, and 2 rlegr esent or is embodie
at th § lnﬁgmbeﬂweédlaﬁﬁ mobi | e statlon base stations
and base station controller 28. Figure 10
[ I lustrates a message sequence di agram 138

r egr esemhabpyRataé obéiginal ifieher BoRPrikinp! & @&'@'Io%tquﬁf'ty indication
corresponding to_the correspondi hg-referenced

message gensrafon emhedipd attheingermedmie lewqmaf itke gargmunizgtiondryice, said

e BB PSP Bl L 0 OGS o

messaga thrao iddécatd& sellac&debtmcetcjwﬁngvél petwhidhGhe 6m@nication service
% [ menéb&ﬁf t he resent i nvention, QoS information
is toibg effpeipty B§er§1°ﬁﬂB? litg 1%@%@6@?8@&6#@%@%@@rnktemchateiayer

mesgagg conmmuni cat i on

5. The apparatus of claim 4 wherein the intermediate layer comprises a
Medium Access Control layer and wherein the service quality indication message
generated by said service quality indication message generator comprises a Medium

Access Control layer message.

6. The apparatus of claim 4 wherein the communication service comprises a

cdma 2000 packet communication service and wherein the service quality indication
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systemto permt scheduling of a reverse-link data
communi cation service at a desired QoS level. Layer 2
we@sakisey is used to informthe network part PET/UR®04/027033
QS requirenents, thereby permtting the resource
all ocations to be made quickly, facilitating
comruni cati on service effectuation. The previous
descriptions are of preferred exanples for
meskdBRli ' i 1 5 e cati
s By L 8T AR e R Pagl At gmpnunication
servigedetq et ¢factuaTéde scope of the present invention is
defined by the following clains. What is clainmed is:
Apparatus for a comruni cati on device operable to
ef fect uatie appAanientiadh bhet&h YL &imd MO?%%Qbﬁﬂdn?&ﬁon
devi ce having | ogical layers including an upper
SerViCE PERIIS¢saay bk ﬁvagvmﬂ@ﬁﬂufd@ﬁtbalseﬂVMdaWMran the service quality

Ty N | at I i tioned t.herebei.ween, said
indideo R e B o R e WA it st
indiendsatle egtviak quilétyilevetarmidicatie 1:@eDVEIhHL00 packet
conmmuni cation device, said service quality l'evel
comgwnicaign sqryice defoderatisguatedel ect ed service quality
| evel at which the comunication service is to be
ef fectuated. 2. The apparatus of claim1l wherein the
seBvi ce Thaapparytuk ef elhins & vdetea theycdaai ZD09§aYke: oftahidayion
| evel selec@gi iﬁygrises,a,connunication rate at_ which
SEIVCR SOWBHAT A bt YA supiprpication sevige and wherelndhe gervipe quplity
indicall i i '
e e Ly A SSE R Byl Sl PN bRl
indiqafrs theseriice quality level dtevteth tel la@VoDO alneab@odi dkett t he
Medi um Access.contr | ayer. 4. The apparatus of claim
ComTufl{f?ﬁq%Ferglgﬁﬁsrﬁogﬁeﬁgéwﬁa%@r vice quality indication
nmessage generator enbodied at the internedi ate |ayer
of the communi cation device, said service quality
i n8i cat Tba anpasatng ef ¢ained athsreif the agemeumitdtiog servierosinpeises a
' Lndication,. nessage that indicates a sel ected
firs G btealis e Rl ARRE 189 p0c0R BB Saab o lance, and
wheiet said servvive q0alltg ilfiéR0h WadsSibe def€rafR p¥hGReblN Bhdt k¥vice quality
.indication nessags forn1n% an 1 nternediate | ayer

indiqagen giesags fo wisatibplimshicleciest scevies valitnieveledt whithethe first
cominBhREAG LN Be LR¥REe KABE bFEGued and a second service quality

indication message to identify a second selected service quality level at which the second

communication service instance is to be effectuated.

10.  The apparatus of claim 4 wherein the communication device comprises a
mobile station of a packet radio communication system that defines a reverse link channel
and wherein the reverse quality indication message indicates the service quality level at

which the communication reverse is to be effectuated upon the reverse link channel.

11. The apparatus of claim 10 wherein the service quality information message

that indicates the service quality level at which the communication service is to be
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Medi um Access Control |ayer and wherein the service
guality indication nessage generated by said service
wa@e@bioeop9T ndi cati on nessage generator conpri SeBCHUS2004/027033
Medi um Access Control | ayer nessage. 6. The apparatus
of claim4 wherein the conmunication service conprises
a cdma 2000 packet communi cation service and wherein
the service quality indicationnessage indicates the
o S B on g B D o ARG Bt i of o
distrdtpped sdhedulofg stiuatume. 6 wherei n t he cdma 2000 packet
comuni cation service conprises a x EV-DV
comuni cation service and wherein the service quality
i ndbcat g ABSIRGST ABRE N ALARrEY 1R RRIMafi6n B8biile¥ an
i ndi cati on nessage generator indicates the service
identjfiat thatidestiféds the coninumication dexdve D\ © ttaesnH 0@ posck atdication.
conmuni cation service is to be effectuated. 8. The
apparatus of claim 3 wherein the cdma 2000 packet
COMIUNI CiHel 1@ParRE bF E18int PMRHeASS 1R iHXfeMicPat identifies the
conmuni cati on service and wherein the service quality
coOmTHieHOR 8¢1Viee Semgasearieattie elshipdirdd.d service qual ity
i ndi cati on nessage generator indicates the service
gquality level at which the | xEV-DO cdna 2000 packet
cormauni Ciieiapparatek vt clainh $0 twthelen efefseeticeduetity Bforita€ion message
apparatus of claim4 wherein the comuni cation servjce
that psstls service quRlity dvieliti which die compppmieationserieeds smbe a
effeétﬁ&tg@ th QT E&oﬁ&ﬁﬂfi}ﬂneﬁﬁ(‘ij}.‘%}?& th8 PLARERdi AN NEERID system is
sald service quality i1 ndication nmessage generator
of agemterlmbé schedblingsdrclstectiree qual ity indi cati on nessage
to identify a first selected service quality |evel at
whi ch the first communication service instance is to

be 18 T eciidahesta @B df 8lad $2heRSh HeCReshiBihfdhaliOd LGRbHRR an
message to identify a second selected service quality
identiigethatidenfiesiihe eremmurioatibressmvion b buffierdadiviac e
instance is to be effectuated. . The apparatus of
claim4 wherein the communi cation device conprises a
nmoRisl € Sthatdppita®l oficlRE K § twhicpsth theGABATTY Gk IdALIEYSHEM
that defines a reverse |ink channel and wherein the
compraipégagien §eraice comprsiseieraee resersrgddemidiccat es t he
service quality level at which the comruni cation
reverse is to be effectuated upon the reverse |ink

chdnnel .The apparatus of claim 10 wherein the packet radio communication system

further defines a forward link channel and wherein said apparatus further comprises a
detector embodied at the mobile station, said detector for detecting an indication,
communicated to the mobile station upon the forward link, of a type of scheduling

architecture of which the packet radio communication system is comprised.
18.  The apparatus of claim 17 wherein the service quality indication message

generated by said service quality indication message generator is of values of levels

responsive, in part, to the indication detected by said detector.
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The apparatus of claimwherein the service quality
i nformati on nessage that indicates the service quality
wO eo0sl02@&p7 whi ch t he commmuni cation service i s tPCT/US2004/027033
beeffectuated includes first information when the
packet radi o communi cation systemis of a distributed
schedul ing structure. 12. The apparatus of claim
wherein the first information conprises an identifier

t haly i deqdaf I-caf i ervi.ce and a . .

tr atr?é i ?ﬁﬂr%dh%zf\?é?ﬁf ngl ca?{( 1%%& fﬁal%g{rgglﬁaqogpﬁgugqhon system in
whigi apakehemennnicateon sdenitd Kioperableasaid demirathé &smpidng:

conmuni cation service conprises a traffic class

i ndi ci a.? SFCHHRIGpYIcatersmsssage detastanenieadied atdhe network
devis€idcRrAsAdualivy inbica SRk Lndpgates, the

Vlselrsvi ce qﬁb;(lil iatl_gyll e\f e I1 a{ﬂe\%h& Egﬁéttéﬁglegog %ﬁqlg{@%ﬁ% at tﬁe

netviak devdge pEa segvibe qedlite indicetiod nessdgedies isdicaeh selected service

k.0f ' en the.packet radi o conpuni cation system
auall LB A3 IRt B S P et tpsserfproquality
indieupipa ipdsspe EbrahabiimbietRidle 14)er $8GaRd i nformation

conprises an identifier that “identifies the

conmuni cation service and a buffer indicia. 16. The

appar at us | 1. rein the.identifier .that .

o0t 7ot g@o%%#%ﬁ% eftspation gl COE‘?)‘HWFQL}&I sgrvice by a
coms®@nicatien defier, eaid enditis@indontprRing the opdii€omRizar at us of

claimwherein the packet radi o communication system

f ur t her SERAFHgsalanripteiRedaici laser oh therremnayrdcatioa deivice, a

RalHalfb Ba; : ] tect or enbodi .
e e o P B P By Y R it
the conuingraeation sevinenuitn teatffdtitated e sephdd afitydintiRBHioHPARssage
formbe foiwar%gl ink, of a t%‘Pe of scheduling architecture

§i8 FhinEHmeiate Jays gessaggi 1% ormuni cat i on system i s

conpri seshdinkhe I&6icB QBRI ' | ;

er vl co oaie e oHRicBanMN theionthALBA b g sy
operafigngigenefating, ty pendi schedwimgnefshagengeneatidmdervide &fthe selected

of l.evels.responsiye, in part, .to the
coml|¥ln Tégtz I %)ur? lhc?’e]teg%tné(g(;%@]?a%a Sﬁg{cg&ugktng&c%dpgqs@ge.f or
a network device of a packet radi o comruni cation

systemin which a packet communication service is
opel-abl €he Bigthad £f pﬁrra@@svmp thes¢ammuzEcatmmderzequiapdrible in

i ndi e or _enbadi t the network .
ol AR 08 RSSO LAy RS Bl MR R Seraion,
priorde s&d bperafion ofiditetingNer dbedctivg indiddtiohfSf RALMMHS HMieE e in
therag{if‘ a servjce quality indication nessage that indicates

1Q EpraptBFaLe wistea-

22.  The method of claim 21 wherein information contained in the service
quality“indication message generated during said operation of generating is of values,

responsive in part to detections made during said operation of detecting.
23. A method for facilitating effectuation of a communication service in a

radio communication system having a network part, said method comprising the

operations of:

20



quality level at which the conmunication service is to
be effectuated, the service quality indication nessage

wo orosioeFoan i nternedi ate | ayer nessage. 20. A PEL/OSI04/027033
for facilitating effectuation of a comuni cation
service by a communi cati on device, said nethod
conprising the operations of: generating, at an
internmedi ate | ayer of the communi cation device, a

ser Vi ce jgiadih i-ndi ' _indi.cates a
sel ected s er Vél %eéi%%)a%tﬁiléﬁwﬁggg%%ﬁw% ﬁga@ indicafion
mesgaggibatindicitern sdectddeservise qunlivelewtlf £ othict e cotni@inication service

. er ik ¢ ality indication nessage form ng an
mt%l%%ﬁ%@%ﬁ%t%“ﬁayer nmessage; and sending the service

qual i ty stleethslgtal188ut #&ﬁ%fg i
oper ation of generdﬁgﬁgﬁﬂﬁggﬁgﬁﬁ?%%ggﬁgg; Ing O c?ﬁgonOf

5  the qopnnumication serviesett vhaselested seevisedutityebvelormuni cat i on
quality level indicated in the service quality
i ndi cati on nessage. . The nmethod of claim?20 wherein
t he comuni cation device is operable in a radio
comuni cation system and wherein said nethod further
conprises the operation, prior to said operation of
detecting, of detecting indications of scheduling
architecture in the radio conmuni cati on system 22.
The met hod of claimwherein information contained in
the service quality indication nessage generated
during said operation of generating is of val ues,
responsive in part to detections nade during said
operation of detecting. 2 . A nethod for facilitating
ef fectuation of a communication service in a radio
cornmuni cati on system having a network part, said
met hod conprising the operations of:detecting delivery
at the network part of a service quality indication
nmessage that indicates a selected service quality
| evel at which the conmunication service is to be
ef fectuated; and sel ectably allocating communication
resources to permt effectuation of the conmunication
service at the selected service quality |evel
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