APPARATUS, AND ASSOCI ATED METHOD, FOR SELECTI NG QUALITY OF SERVI CE- RELATED
| NFORMATI ON | N.A RADI O COVMUNI CATI ON SYSTEM 5 Cross-Reference to Rel ated
Applications The present invention clains the priority of provisional

pat ent application, Serial No. 60/496,177, filed on 18 August 2003, the
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20 message is further formed that indicates the QoS information that identifies the service
quality level desired by which to effectuate a particular communication service. The
information contained in the message is, e.g., of a 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

25  scheduling of resources for miilﬁplc 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

30 quality of service (QoS) Ievels at which to effectnate communication services. The Qo$
level defines, in some manner, the service quality level at which a commumication 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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|- communi cation service is effectuated. That is to say, generally, a higher
service quality |level is achievable when greater anmounts of comrunication
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where each element in the wireless IP (Internet Protecol) network is a contributor. The
20  radio link is considered an important element in the end-to-end architecture due to the
unpredictable nature of the wireless link. There are many QoS attributes defined for
CDMA2000 radio link QoS, e.g., the data rate, the delay, the jitter, the error rate, the
priority, etc. .
The CDMA2000 medium access control (MAC) layer, where the radio QoS
25  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
30 CDMAZ2000 communication system is implementation dependent and, presently, is not

standardized.



I- 30 CDMA2000 communi cation systemis inplenmentation dependent and,
presently, is not standardized. 2 Various QoS control functions and their
associ at ed si gnaling nechani sns have been extensively studied with the
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R-RCH (reverse request
service instances, each being associated with a QoS requirement, a manner is required by
which to schedule the separate service instances. Scheduling is required for both the
20  forward link and the reverse link. On the forward link, a network entity can schedule
each service based upon its QoS information and buffer status, thereby to provide inter-
user or intra-user QoS support. But, for purposes of reverse-link scheduling, data arrival
and buffer status inside of a mobile station is not known to the network, Such
information has to be reported to the network in order that reverse link resource
25  assignment can be made.
With respect to IXEV-DV communication services, a reverse-link MAC control
mechanism proposal has been set forth. In the proposal, an R-RCH (réverse 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

30  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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channel) is defined. The RRRCH is used by the nobile station upon which to
nmake a reverse link rate request. And, in current CDVMA2000 | xEV-DV
reverse link proposals, a 30 nobile station provides buffer status and
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schedihi n@oSf anmibbies bAk ipkyflovbbiader dunOpdr W& thadiB aliriherhsreC@Rthahi zed or

di stributed., When centraljzed, a _centralized scheduler is |ocated at a
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accor di ngifgncticpgity.| Pebiedutingdsctivelity ér @utralizedoh dibtribug. dWhént deatrakerddpsli ed at

t he base P ol.l er_a base station.s I ntai n different
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needs1Hf nind, wRéh disthibuliel i thgschuditén fan@lonklty isRRSBEANE: bREREHEL 1gE t he
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intra-user, i.e., resource allocation anongst different users, and
i nt r a- usepasejstasion shaddegndain differspdinfomn2®nanongst services for a single
user. Existing proposals fail to address the differing informational needs of the
20  scheduling functionality, depending upon whether the scheduling functionality is
centralized or distributed. |
Existing proposals also fail to provide adequate mechanisms by which to fulfill
QoS differentiation for differing communication service instances on an intra~iiser, Le.,
resource allocation amongst different users, and intra-user, i.e., resource allocation
25  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

30 invention have evolve&.



An inproved manner by which to select QoS-related information associated
with a reverse-link comunication service is, therefore, required. It is
in light of this background infornmation related to data communication
services in a radio communi cati on systemthat the significant inprovenents
of the present 30 invention have evoI ved 4 Summary of the Invention The
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Schedul i ngnﬁ%coqmm catjon resources for effectuation of a comrunication

service i A 1gydasERe parsyan fohpartigian qopmyniggtien AsrMisecAbe ons i n t he
conmuni catih Rmafhth&TR conbRaah %esﬁ/b@éqé%gaegsfagt a%?grfﬁ‘ﬁéﬁ Sndink! Pl e

comruni cation service instances at tion ing a common tine
period, i s:omrq@txmm*@m utiizes sohmluilmghmhmfwlae emhedied stonbasaktatén.on devi ce
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commaid susgmmmgmmmmfmmdb@;@mlabaﬁwlst@tadn%n&&%r a rate scheduler is

| ocated at a bas atipn or at a base station controller. A rate request
oc % I?ed%}mg ofo communication resources for effectuation of a communication

service is made more quickly, thereby facilitating communications in the communication
system. Separate scheduling of resources for multiple communication service instances at
a mobile station, during a common time period, is also provided.

20 In one implementation, a communication device for communicating rate request
information for a service instance over a medium 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 chamnel packet that

25  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.

30 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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mechani smresides at the nobile station and provides a MAC channel packet
that 25 conprises a traffic class identifier. The traffic class identifier
is associated with the service instance if the rate scheduler is |ocated
at the base station. If the rate scheduler is |ocated at a base station
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conmuni cation resources for the effectuation o communi cat’ion service.
The nobi | €omm@piceirpn ssIvi¢en one i npl ement ati on, capable of nultiple

communi cati on vi.ce i.nstances., That.is to, say, he nobile station is
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servi ce qGaPPE) tmeperied, Joas dhas g CoRmNnicRionSEpAPS cachdmvngineatac ervi ce
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ef f ect uat dentfy thiesrviceguabity leveld assoeinted with ghradeptuptd @wehenication service
' instances. Scheduling is performed by the scheduling functionality of the radio network
20  so that the separate cornmunication services are able to be effectuated at their associated
service quality levels. _

In one implementation, the communication system forms a CDMA2000, celtular
communication system that provides for 1XEV-DV or 1xEV-DO data communication
services. When a reverse-link, data service is to be effectuated, a layer 2, e.g., MAC

25  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

30 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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In one inplenentation, the conmunication systemforns a CDVA2000, cellul ar
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nmessage is of a first type, and 6 it the scheduling architecture is

| ocated at a ba®thest &itd Phercsprctso hieesforet appatafifsoméeaniassociagedmethodid i n t he MAC
| ayer mes i i.gnaling i.s utilized,
ok ol 1 Saa ol BpaRaRRtl IRt JFEARTS MG AL Bl S Eh % he' dat a
comuni catTheromenmicaton devjes Ik logi@e talyers imdydingmi evienpgaClapauaicadi ons in

the communi cation system |In these and.othe spects, therefore, apparatus,
and an as %F%h@&r’ﬁéﬁﬂ%gﬁ??edﬁfe Y%@HSIF%TFGI}&L??S Fifc &t FOHCHEAER oper abl e

to ef flect liﬂdi&ati@piﬂﬁmg_@ig@ﬂérht@flis%ﬁib\éhi%@at thd MReSRAM T bR 8 danGRcARe

| ogi cal layers including an upper logical layer, a Tower |ogical layer,

and an i ntdeyise diha servigs alippinpicpiinanessteer gepetains @mertesesoyyiceqepliay i ty 10

i ndi cati on, BS; EOF: | ' ropdiate | ayer of the

comuni ca?ll:l on o %%S%E%éﬁéﬁ%iaggﬁ g‘g%%}%q?g ﬁ%@ﬁ%gﬁ%ﬁaﬁ@e‘%@%e gener at or

gener at es camganichien spreke tsyto b affectattédo riThesssagequnhigtindicaion atessage fo@hect ed

service qual.itt Idegei? at_which the conmmunication service is to be

ef f ect uat 4™ L& WY Gt ty i ndication nessage forms an internediate

| ayer 18eSsage. Alfork d¥BipEetE OFRE@itRnIPRieqteRhi BPcfon i HRIESRhelkhERL | On and

the scope thereof can_ be obtained fromthe acconpanying draw ngs that are

briefly sbrRBiaingd &ropetheaccammanying drasipgsgheierabiadly sresarizpd bdawothet he

present |y 1aglifk S8 IRIHJIRA'T 1RforddfiPHRRH crldREhL A dfie appended
- sgnvention, and the appended claims. ' :
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120 Brief Description of the Drawings

Figure 1 illustrates a functional block diagram of a radio communication system in
which an embodiment of the present invention is operable.

Figure 2 illustrates a representation of factors that are considered in the design of
quality of service (QoS) control associated with effectuation of communication services.

25 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

30 according to another exemplary impiementation.



20 Brief Description of the Drawings Figure 1 illustrates a functional

bl ock di agram of a radi o communi cation systemin which an enbodi nent of
the present invention is operable. Figure 2 illustrates a representation of
factors that are considered in the design of quality of service (QS)
control associated with effectuatjon of conmunication services. 25 Figure
3 illustrates &89y dRshpist 7 Brongrdizeramdpdicaingapessagsearneraing BWiesi t ect ure of

a schedul ggem(ygggﬁ% oﬁaﬂﬁﬂﬁdﬂhﬂ&{t"é‘?%&ﬁé%bt fledifdg. communi cation system

according to an” exenplary I nplenmentati a radi o comuni cation system
Figure 4 ill ustigresilhsragps espresattitom affhanddfmid sthédnidg schichibrieng

architectyre, of..a chedul er .enbqdi ed at the.network part of .the

communi cat’ ?%legtflos Séﬁpgﬁ%@ﬂe fg%}‘)é’s fn& %erﬁt&%?égﬁ%’&d{%ocoﬁmﬁ%ﬁnoﬁxenpl ary

i mpl enent gt shofviFindig@ed. i | | ustrates a timng di agramindi cating messages
generated during exenplary operation of an enbodi nent of the present

i nvention. Fi gfifere’ Husdes amgsage seapenss dingsam spreenipgsimmpinggenesdotedul i ng
architect i i 3 I i i operation of the
radi o com%gcg??%{rfﬂ%é&ggg%rgﬁrﬁg Omeh}bﬁ;d%ﬁ%}%?gﬁn%ﬁéﬁlﬂggﬁv eea{}g}lll | ustrates a
message sequenfEigudi Sighamtcepmessegr sengersk gregrim (epgsnsatatead sighelisgng fi r st

. | t f nbodi ment _of t t i tion.. Figure 8
1ot £ BSRate Rlad oo SERETHT Satrafien b SRR ST IF MerGhipr RO
gener & i ng dur Figreseinsgaexemnpisage/seqidica dipfund feppRetbedifiRailigf t he

present i nventi(gn., 10. Figure 9 i1llustrates a nessage sequence di agram
r epr esent &¢1eatebfurine hiag proRjaN epapEen ehibe REpSeHiREnE®epl ary oper at i on of

the present ingghtd Qb Endladd g@n%@ +%h SaRs; HeRge di agram
representative %P_fogr%l exaerrp aéléryS |gnaP{pEl g g‘[egﬁlzer at e(ﬁ?grl ng operation of
an enbodi mxsmplaly signelipg ssperated duning npéretion dEanDentaidiacht DEthe prgseat on
Referring.first to Figure 1, a radio conmunication system shown generally
at 10, mvention.

15

Detailed Description

Referring first to Figure 1, a radio communication system, shown generally at 10,
provides for the effectuation of communication services by, and with, mobile stations, of
which the mobile station 12 is representative. The communication system 10, in the

20  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

25  describe exemplary operation of an embodiment of the present invention in which the
comnrunication system is operable pursuant to the operating protocols of the CDMA2000
communication system, description of operation of an embodiment of thé present
invention implemented in another communication system is analogous. And, more
particularly, the CDMA2000 communication system is here operable to perfonn high

30  speed data communication services, such as 1XEV-DV or 1xEV-DO communication



provi des for ‘the effectuati on of conmunication services by, and wth,

nobi |l e stations, of which the nobile station 12 is representative. The
conmmruni cation system 10, in the 20 exenplary inplenentation, forns a
CDMA2000, cel lul ar comruni cation system operable in general conformty
with the operating protocol set forth in the CDVA2000 operating

speci fi caSFyires-THECD ths corammigaliom systen rdmplamantridda othonmeysrs mnalogens
CDMA2000 rcg;dnﬁ' S chone i |.so representative of other types
of cellul g?ﬁ an oct%lﬁglrr1 ,géﬂélgmmn]:f%éalﬁng%a@ﬁst ens. Accordingly, while the

fol | owi ng descithpmobile stativrl 1285 hetegeprichatediangha oy loppal Ayéwofofhidinthree

enbodi rrentof%felt helﬁresent i nveqitxinont i g whi ch the communication systemis
operabl e SurSuSATA LY THES BRESST TR thr Sebeor sPippiciidayeeplymonrrmediatuni cat i on
systens desgNAU BReRLYRGEA, &k &f upber RYBOY 48 Movef inlengfesent  invention
i mpl emented i n_anot her conmuni cation:sysfemis anal ogous. And, nore
particul arly, UHESEHRITOOIE dAatihecenabilsstatipn isfermed H#éhrephysisaldpye Io perform

hi gh 30 spged. datd; ' L QR SeRV : xEV-DV_or 1xEV- DO
comuni cat i on> gésé%(?@;ﬂeig%n% ée%g't% éﬁ%oér;ﬁa?rlg%cll%g? ?%uﬁ%é{)/%ﬁr%ér% Bstminr%ff“éerrent ed in
ot her mandarssuchaadagousmudaited doinp kffecatation oS3 CEY ar BxBWDI@nent abl e.
The nobile station 12 i.s resentftgﬁi n terns. of |ogical |ayers, of

h )
whi ch-t hr SEBIpcgion (epibcwiih p AeRIPES Bho Bp PUSBRPISHIQSYRSR. ajaic. A

physi @l taysinitdted a}r;: wahtog ERmEbia HEind ol aradiBGir id¥®ice( Thd rdBY§E: 16, and an
upper layer 18 are shown in the figure. Transceiver circuitry 22 of the
nobi | e st 4 eﬂ%@w%@%th@Wéo‘ﬁﬁgsmémﬁmeﬁormdhn&mﬂwmémi on of the

mobi | e st gldn8s st mhER L Vel Cl: r to Lransceive data,
such as daia Communiesd gﬁﬁ%gﬁgﬁ) Ae’#%z%fa&ét ?gﬁ cgé’ﬁ‘z‘ﬂcgﬁﬁ}?ﬁ@ﬁ%?eWQﬂﬂ/- DO
comruni capirote themebie stafidrhis zometmizated paoh fafvatdimkohames. catd, datasyst em Dat a
is 10 comuni cat ed way .0 hanne] s defined upon a radio air interface.
The radi o“%{PlFm‘f’%F%W g@é’g?@{ersgaﬁf)’éé%ﬁ‘leé’&wwg?%lseFPFWtqdﬁlﬂoﬁée‘quﬁur e.
Forwars | linkciamgdel.everse link channels are defined upon the radio air
interface. Data conmuni cated by the network part to the nobile station is

‘comuni cat ed upBHIPEf ermgtrark Rait phavreinsthe Agere ierlude padistmwitilesst entitibyoft he
R R o R b R
packet - swi t chethemtwoikgsrtdfcludes a base station (BS) 26. The base station includes
fransceiver circuitry capable of u-ansceiving data with the mobile station. A base station
20  controller/point control function (BSC/PCF) 28. The base station controller operates,
amongst other things, to control operation of the base station 26. And, the base station
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
25  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

30  communication system and the radio air interface 24.



the network part. Grcuit-switched entities are not shown for purposes of
sinplicity. The network part includes a base statien (BS) 26. The base
station includes transceiver circuitry capable of transceiving data w-th
the nobile station. A base station 20 controller/point control function
(BSC/ PCF) 28. The base station controller_ operates, anongst other things,
to control opef&rliyPlesvichéQpaXlevds areciasteciatrd wikconmanigatnas it thei on

cont r ol | eGDNMA 2600 SbmrirniER1SR!s§Gerh0 @aﬁ%‘dﬁ&wﬂ@’i@déﬂﬁ@@% barftA0hah BT 32
The packet data support node fornms a gateway to a carrier packet ’data
net wor k 34epandentiupon uarinus faparskeeg., caatenicationoatk. GPBDMpIIB6n oskecforas t he

| nt er net . Correspondent entifie uch.as 25 the . correspqgndent
entities ? ,gménr See“’c‘%eut%?”&?% e8tufnﬁé a{)%%eié@feﬁéﬁ . rlﬁ‘.’el"ltﬁ%{evel of

cor r espondentuaithiidyrebSuréss pllesadt tthy @nthud ot servite e bé YR asaOf

communi cati on devjc capabl e of sending _or receiving packet-formatted

es > ! AP

data. EndZPRIORRHC I¥RmiRvRGIIRIFmeRfation. @ acheduingeaint lsenthodicd ot heaetwork 12 and
t he corregpepdgRtostiniNt _ . ﬁg.g{ j nlpication
connect i o%s for rregl t hr o%%ﬁg%}ﬁgeﬁniﬁmﬁhé%grﬁge@yf e f%p%n%&nﬁtnﬂﬁfgatl on” system
and t he r tuschedile commuanitative résburced sqiiat canymudicg®nsengce QeSpld ovbel s ar e

associ ate ] icatj.o i e A2000. conmruni,cation, system
Quality o ¥s%etsrkj{%/?&:czge%r{fl]reg‘ﬂe ler?éggg?‘?vﬁﬁvgﬂ‘%f&%gme@%&: as gatsd REEIAUSYnSn var i ous
factol®, mglemenationidipeaddnQnArsakdiulccgnatiad thy scHebuldig@ititf R indneCOMMUNI cat i on
service tp ble ef f ect H}%t d at. a selected service quality level, the | evel of

5 communi B8R F’S‘ﬁmfﬁé% te&llPé}%ﬁa‘ioé‘Hmt“BC%uﬁé SEPng-carPeeda boseoiativnst  be
set. at  angyARR HRIYLALRHdEME F thd PetRRfk dAPbENEN R, 00 "scl?edﬁfep@# 55@?{%&" Ity I's

enbodi ed at the network part of the cofmunication system e schedul ing
entity optiedessstatiomtgs repotshieativeifisgsh a schedidinigedaiitectoormaitareaely othe r esour ces

so that c | s servi,.ces.are able.to be ,, ef.fectuat t the . desired
s I evel PR Mol B S8R lihSamiong phud fioflerty cmbocied

i npl enent atthebasdepeaod editrollér Behaekhttivé of fich @ séhausehadnitdcage.entity is, in
one inplenentation, distributed in the communication system e.g.,

enbodi ed at badd*cg QOHW%‘F“‘:E&’GEH“&CCPH&“B@%t@?Q?W@WE@%/@WI? he network

part, or glrstfieion SeisfTBAIRENAS RTROMIhith, b UBIAARE FLidiON,26 1S

i1
representative of such a scheduling architecture. terrnately, t
schedul i ngfclitgohurg is sble pasdtitedbtain in bacercktedttp thre Qo bsgsotibied w2l the
schedul er A}]gﬁg%p&g t se statiqn controller . is. . representative
of such aCOS Hmiced rI}iSSgraf;‘c%hi é,cﬁerngﬁe EordmBhicsHdn service originates at Ehep mgbll% _
20  station for communication to the network part, the scheduler is only made aware of the

QoS to be associated with the communication service if the mobile station notifies the
scheduler. While existing proposals have been set forth to use a layer 3 binary large
object block (BLOB), such higher-level signaling is slow, and also for other reasons is
inadequate.

25 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 Ievel. The elements forming the apparatus are

30  functionally represented and are implementable in any desired manner, such as by

algox_iﬂnns executable by processing circuitry.

10



When the comruni cation service originates at the network part of the
comuni cation systemfor delivery to the nobile station, the-schedul er, of
whi chever architecture, is able easily to obtain information related to
the QoS associated with the comunication service. But, when the

communi cation service originates at_ the nobile 20 station for comunication
to the network EEetthe anpe gluflesr detecior P apd a seriggaBalyy indieatiomsdeqter be

associ at edyigkda b Chd r; jof jd ' notifies
the schedul er. S%%ﬁg&@?gﬁ i %é %&o%%%ﬁ@%égég&%g%%%%v?f%%%tQIEJH use a |l ayer
3 binary |enepes toBptedtindicasns 68t BBIhe retrodik itd Gleetifyl thy sthedilgatdhitgeting sl ow,

and al so f 0 r ns_ LS .l nadequate. 25 .The bi.l e station includes
appar at us (g[ghfi%eg\? &é{'el%g% ISS%%%ary\’/;[h('?él Bq&g‘?w\?s Rar @a&%ﬁéyﬁm SEHEn _

i mpl enent adritrctupy Allietbdy, the eidbat s@fien BimddBeweRSftvwhdir deSekddatiggd Wi th a
comruni catiqQn service i nstance. ori gi-nat_ed at_the nobile station to permt

the sched HFRGCERLRSNGEORCR distiTbwicd i srpbalizedn The defgetions mage Pudiel i tat e
the ef f ectdeddelo?BreQrodill&s toqgmé&&%éslﬁ}%e %gﬁe%’rhtgﬁ Phe ci%?«ft‘:tcgq§hf§r§ 910%}%} lgvel .

The elenents formng the apparatus a unctionally represented and are
i mpl enent atiyeical deysny Tekeddteater altermately, is pugtiomebldnlsevdlegror i t hns execut abl e by

processing cirgyitry,; 10..Here, the a aratusingl{]g es a detector 54 and a
service quali t;;/[lllllB r%{%;{‘?:la%agmls@c@é% esg%ﬁdgeﬂ%rg?ébg ﬂ?{éﬁp?ﬁ’%& CURRE det ect or
i's coul edetedldzival layariscRérepthe epplickidn My td, atoRatRhe SointhudRhE6H sdriiek cat i ons

sent by th ne?work io identify the scheduling architecture of the

net wor k. 18 & LTwp apphicatinhiaysr @rherigas P reabewn intheifgarmtpaepresest syst em
5 archi t eqhdhgitip\@RERYinsthi\@ PR of AL d Mpgsher the
scheduling ar chitecture. of tdﬁg ﬁe?ﬁorlﬁ%@%i%h??bg?gﬁ%%%g%e cen IJr1al i zed.
The det ectdpemtss tmgknetpje a bravicd gualidy ndicanen messapeladodiated ithsetlect or nessage

gener at or. mg 9 A . er.e. sho at .t he hysi cal IT?} er.. The detector
al ternatelY™ 'S p§é$'§%e§§11§% eaplf;’?ltgge\ﬂ%—fg]. eér%%}eilaﬁ!ﬁes&ﬁ%ﬂ“it It JPHEH
messadé gendicaion mdssagh iddnfifies e QoiSabat ivtotHrasstppesd willdtHe@¥Rlmhegatieal | ayer
18, here, the application |layer 58, at which _the conmmunjcation service

data is fOFHEG: CRfESSHTG S Bresragyaproxiisi te teittmacensr ar@uhewhirn the
figure tof@ResRinsmithel. Mhelhddbse $EAHELHdD BIrARGMS LAY his¥adl & p& mobi | e

station. The msssg%e generator operates to generate a Service guafity
i ndi cat i o 1Aess328gd he smeseagat whendelivered torthe network, is provided to the scheduler so

that scheduling of communication resources to effectuate the reverse-link communication
20  service are allocated to permit the effectuation of the communication service at the
desired QoS level.

The information contained in the message is dependent, not only upon the QoS
level that s associated with the communication service, but also responsive to the
scheduling architecture of the network. When the scheduling architecture is of one type,

25 . 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
30  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



comuni cation service that is to be performed by the nobile station. The
service quality 15 indication nessage identifies the QoS that is to be -
associated with the communi cation service. Once generated, the nessage is
provided to the transceiver circuitry and the nessage is transmtted. The
nmessage generator here forns a MAC-| ayer nessage, a |layer 2 nessage. The
nessage, \VWRSHOHBEComPagicaton eavieret Ak khe hudfep pige/sldmd apd/or the mobllediatien so

t hat SChe%.klﬂﬂ%x?grspwmﬁg&@oﬁq%ﬁkdriﬁﬁ%ﬁ-ﬁ(%sgf%é0 ef fectuate the reverse-1link

conmuni cation 2 ervice are allocate ermt the effectuation of the
communi cat i on gegure 2éthatratehe repossntaiich, QuSm ganetally khé2, ithd: ddefffieome cont ai ned

in the ne e s dependent, not onl on the QS level that is

associ at eégﬁﬁs itnh$ HE %Bﬂﬁﬁﬁ‘iti H’atgf’ gﬁl%’egf\#‘g%‘fongﬁfﬁ’é FEETSC S SABMPEIEROIhe
schedubi nguelt ghiffeetbtibLoatvdritailteh M iy MASREVIB SRR LREn @é&l@é# gofure is
of one type, 25 the information contained in the nessage Is of a first

type, usabEMPAGOIR aysican i dictors aredtustrated chandoff 164, ssheduleridaplopment/ied, when
t he schedy A u [ S -f ype,. the.iqnfor mati,on contai ned
i the meaqan i A b il 08 Ebale P I HRLT A L% e
schedul i ngasdafhv4 act nemesoifishandoff e The shedwpeaeplohmenesagaciossred by the

message enerator jncl.udes a service reference identifier (SR I1D) and a
buffer si %Eﬁagléf‘ﬁ?daﬁWE‘fte Frehiiasiyres F&ﬂﬁi@n%%ﬁﬁ%’ﬁeﬁ?@é\@t?r When t he
schedubi ngnchideRirit@Clser fnd iftrRhise BEFSQRRAGhs 4R 86! MG %%ﬁégﬁti&?ﬁ%ﬂﬁécﬁd by
t he nessage generator includes an indication of the traffic E 11 class of

t he comumicters ishdedesiback froguency8$ang deadbacksinfosmetion 9% Subdfdprs dfdherobi | e

station LEARSKAL00 ROU! nl a2 AR BLOSxind JPafRSRAIyF! 9T © 2

il'lustrates a represe tron, shown gener tifies the
factors t hignalaredtc osl, sr-Sdtorsofifbelbddsingmafiof nShde avdibbleftRnsmryvewse | i nk

conmuni cat,L, gn 5's a ffectuation of reverse link 1 xEV-DV and |
XEV- DO co%hﬁ?ﬂ%@éfﬁa%lﬁqggraxl}a@g?&Héénail@ﬁﬁ&’fﬁdmsystem Four factors are
i 11 ustisated, haneeddsidfation ZResdy keideRbreaRAl shéild bEBssiicfdies satd-at i on 68,

and nobil e station feedback 72. The handoff factor includes soft handoff
74 and nofhepfesigupgtheQopeontrpldor ths sevsrssiinge gheyngh eperttient offani ncl udes

centraliz i i : it .
Cont L AR Y it LS Ep iyl e s
di f f er ent ddfsronsti@narg el eB@ed Finkthatlol| dffstatidtion ahé edbiie katidrafebdiask i ncl ude

feedback bl e SN eBibod " Anl SELRRE Kol oS! dFBL OB i sent SPE BE SN Snehtion©

20 MAC signaling between the mobile station and the base station pursuant to 1XEV-DV or-
1XEV-DO reverse link communication services is utilized. Multiple data service
inst'c_lnces, active at the same time at the mobile station, with different QoS requirements,
are handled pursuant to operation of an embodiment of the present invention, Each data
instance carries its own data flow to or from the upper layer application. While forward

25  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 presént
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,

30 The CDMA2000 network architecture consists of two scheduling schemes. The .
scheduling schemes comprise centralized écheduling and distributed scheduling.

12



f eedback frequency factor include MAC/ PHY | ayer signaling 94 and hi gher

| ayer signaling 96. And, sub-factors of feedback information include

avai l abl e transmt power 98, buffer status 102, and other QoS information
104. 15 The consideration factors are all correlated and shoul d be

consi dered tog?%her when_desi gning the QoS control for the reverse |ink.
Through oper at i®ReRIiZsH schedpbag.tanschedulerie C@'ﬂ@ﬁ@ﬂt‘mihﬁb%bﬂ% statiophe

schedul in re |l everaged and
the QoS dlgsf) ?ﬁ@igﬁﬁi@ﬁre ﬁ§1§% &Jl}l %1?%5%%8% Eﬂ’&fgt& 8?3“5?% | ever aged.

And, thr owglﬂtlpipeclkt iloothef wardseﬂdxaglpermfrsbhamﬁﬂdrh& ,ph@maeﬁulermﬁe;hbwaﬁn 20 MAC
Si gnal i ng bi.l.e stat.ion and.t bas on pursuant to
PR FA RS S e e A R T PR R R

Mil ti pbe danaalien vilegulitdis SHRORS e g2 G H&v Pédlﬁéﬁd%%ﬂﬁaﬂt 'bmera?et cdn3RigApbi | e
station, with djifferent. QoS req uirenents, | are handle d pursuant to

operation of aﬁ%ﬁ%&?%ﬁ@’ﬁ?ﬁ?ﬁéﬂ%ﬁ@%@hﬂeq sehednlgrotps ﬂE‘d@h‘ﬁ“d%d@ ofieadt ance
carries isiH® f I pcation. \Wile
orvard Do OaNRe FRCrRL il b ORRE R B BRIt o for
each ser vicBelDaskids Qpdmequirsmastsoci at ed QoS information and buffer status.

I nt er-user and |ntra use S s ort i.s .also provided on the forward

| i nk. Through opergflr 3?0% e@#@ﬁ%ﬁeﬁﬁiﬁ?nmﬂ?ﬁ TY5rS %ﬁngH\?eﬁ‘?P?‘Bant he
packel0 ar mithaht cablinutivh ©etwie tHeDabd Wit ODutAS sePRINSEE: %@hid?aﬂe S§dt16§por ted
to the network so that the resource asst%g\rrent can be nade by 't

schedul i n§SERHERF FHE i@ decideghe pigascismmen méllWﬁKGWCﬂISF@hJ@lﬂE conS| sts of
two schedylchi@nse e Fﬁmg gentral i.zed
schedul i ng and di st{r}E%tyPJ E’?%E%Mdepg(il? n cen QIEE]QI zZe s%%%%”d]l“}ﬁg, t he
schedul er Tﬂdgo dunhd aad gdffie Ctohdxtlhya ﬂhsiexbatedtscmﬁuhm:gm pakblerly sfitkblSin

responsi bI Ons\%gfug gneous sch dl? of. nobile stations across multiple
cells. In°GHH i {Ilﬁlﬂél gl @Hﬂ?@r i.e., the schedul er 46 shown
in Flgure 1, Wlﬁa@é etios; had itk iRGitAkddchAuES, esgathaeséﬂa&&zwgm%a{ #n handof f
consi deratj on. Cent raI ized schedul ing is suitable, e.g., for slow fading

and const GHPTe &O?Sa‘%‘% hayslenomiiesigs of eaphandividual copmupicatiom sarvick.e For and
central i zgghniftd QRlLe KL staﬁﬁ?mﬁ?ﬁot@%‘“a%j&qhg ger%@g P)stah&:d Ky ﬂﬁ'aindsﬁr Isce For

exanpl e, the base station controll IS awar a Service SR ID
and its QsSureneitsr enent .
' Figure 3 illustrates a representation of a distributed scheduling architecture in
20 which a plurality of base stations 26 are positioned in conventional manner. Each base
station includes a scheduler 44. A mobile station 12 is also shown in the Figure.
Figure 4 il‘lu_strates an exemplary, centralized scheme. That is to say, the
scheduler 46 is embodied at the base station controller 28. The base station controller is
‘coupled to a plurality of base stations 26. A mobile station 12 is also shown in the fi gure.
25  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.
30 When centralized scheduling is utilized, i.., the network comprises a centralized

- scheduler, the scheduler is located within the base station controller, such as the scheduler
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I n anot her architecture, each base station in the active set perforns the
scheduling 10 w thout coordi nation between the base stations. During soft
handoff, the nobile station wuses a certain rule to decide the rate

assi gnnent fromthe active set. A scheduling architecture of this type
experiences shorter delay and has fresher know edge about the radio
channel arft§ ambeficdat debasea stasies comiretierishewen Bghedu Wiy the mphil¢ stetidmar | y

itable i | L00so0T f adi iable bit rat ices. 15
The base SLErFRRY SRANToR b @Rhns AR S A REp e Siceo kB Bed B EF

shown in SR _d0yis adsigmdemdnetothandQé® antindgeroftordahthicdiovdtaibal controller.
i exanple, the. b

comruni caty,pn service.. For se station may not be aware of
the servi (}Jgﬁ?rhtz’?gf?%g?s o1} akes 34 ﬁetrgq‘éé@c"r&‘Eﬁﬁ‘i‘l’feéﬁi’éh‘i‘s.t@ﬁg&rs@% illustrates
a I epr eserbidiiuditaibn sertics inkiahed, B BRSEHYhREAIEH FS6kHU- sk D, 20 ¥ ch a

plurality of base stations 26 are positioned in conventionat fanner. Each
base st attVH# siFRstaBeandorshhwgbilestation transmisiig povwstrat i on 12 is al so shown in

the Figure. Fi i S X |.ar centralized,schene. That is
to say. the  sameduieth HH M A eI E fa d B e R BTN or 25,

The base stditdtesrthe ontanoblffered data oaitiplgefor trmsmigpiodoalthd yeverke has eTisd mké ons 26.
A nmobil e stté,1 tion 1% is al so, sho figure. 25 The representations of

in th ]
both Fi qusBEos cehilar Sedysidhe N8 BrRwat for sty ngance i the SRadD: And,
ar chi tect drdefrmPaiigl 1s¥nfie ve¥eTriokily s18e RRE Wkt pﬁg&mﬁ’ﬁe&ggﬁl £ HaGat | ON

system - Alternately, the schedul€r is inplenmented at a selected one of the
base st at PBPR 6 suEeitbafier Hre afitee daia instaneg, it fnsiitengpSveradthamotelt of each

connect ed [ ' ' h f e schedul ing environnments. 30
When cent ?%ﬁf)%gg&éﬂgﬁ% u |ﬁ%&?%gu |ﬁ]f%(zag@,rgﬁeiéee%y’?rhemﬁo&r%Tk conprises a
centralized sbBmetuthercverdedeaibhddwultiethe IR IDCAE echtmilibéi sthbfgerbmse station
controll en, s%&.}ra}t a?R he schedul.er. 13 46 enbodi ed_at the base station

cont r ol | efHERERIALeR Qo8  Aomest PPigatiang 10s 2 patticplar webis siaton ehih Fates a

connecs i omulisilebbhmbhRMonl LFvice iﬁﬁﬁﬂﬂeﬁreidaﬁ&ﬁ&ﬁgy &fsifledi ce reference
identifier, SR ID, is assi gned, and negoti ate S attributes are stored

at the base st dthepistehtedicheduling Wemforied.fisbSR dDsis ai kwwietkdle lese at e
covest ! Sy AR R Sl U DY SRR Y
si ze/ st at the basridtasiont ih enafribiyi thed i sadni. JPrafficanimsdst dinongstpHOLS attributes are
defined for end-to-end quality of service. It represents the QoS category of the service
20  instance.

When the mobile station makes the rate reqﬁest for the connected instance, the
following information is reported: the traffic class and the buffer size/status and/or the
mobile station transmitting power. |

The base station makes the rate grant decision based upon the traffic class of the

25  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

30 assignment are handled in synchronous manner.

14



The three-bit SR ID identifies the requesting data instance and the buffer
size indicates the current buffered data waiting for transm ssion on the
reverse link. The base station controller receives the QS attributes for
the data instance fromthe SR ID. And, 10 a determ nation is made of the
priority of the rate request. A grant decision is nmade based upon the
current buf f er FagweS dfusirples e Himang disgramcld 2 refresentativg nf ¢xtempiprp dweng of t he

nobile s i: 13 i rement.s, on_.the.data rat.e | ay, and
error rat té-atak)%{eghllp g ﬂf%%cﬁfplea\% ?gégﬁg{e%a%ﬁhglﬁ}et]ﬂStwg llggtemﬁf‘ta%‘ﬂ‘%o’g@ﬁt ralized
schedul er cofmuatidafien gytermniiesn@a $igm® NgTivoamdnceq insense flomd dnpalkch i ¢4 ar

nobi | e stati QE%Wnen, i mul tiple conmuni cati gon service instances are

., 15
concur r entt$) F?Sé’?ﬂﬂ’gf.ngéhoﬂ? & ?’FGWSEW@W%&%%@W@%? agthe SR I D
I S not sKN@Wekwih OR kB Cedligte 11 Srdt 122Mor thB TRkl b&osd ﬁ{sﬁg&g'ﬁe G0 1A R

f eedback sone QoS profile information to assi st ase station’In making
t he deci sT&f Srapfsgifti esrangiy's ésthg men gespuetth arad® wpteserisert mshafiguredef i ned f or

end-to-end quaky f i resents.the .S cat.eqpry . of e
service 20 i nsltIj g%ﬁ%&eﬁﬁge%%tfgegdbﬁo%ﬁtg%% éztcll%sﬁlwg%ggst’ﬂbe%gﬁgmg‘éﬁ‘a@é‘gerf or the
connect ed 44 nsstntadiffedentiaté tlelQusl logels mhong¥hiery) Wh r&pedtt@sthedllipth@fel i ¢

class and tlhci bu{h%er bﬁi ze/.st at us &gd/ or the nobile station transmtting
power . ThEWHHYE: UF F190UR SHERLEPP  the gmeugfyofifetada éfs SpBer asddsdeupon t he

traffie chassnigingtdodver ATithereaat 84uaRLM & AistitiRePIRER i enfialfndn 1 TS

buffer, and/or the nobile station transmtting power. ring a soft
handof f, tihe opbsppiEoldeigunationubitiis wpertebdifferentle is the §R, IRmerous-toffficiolass. rul e

to decid t j . if tiple.data jnst tl
por i or mea At e AR oHREERh pr Ebulio bt hEMBRE o R MR R & e base’

station stfation mtrofitl, Mdicates sid sshyduling miodguTheABRorioflsepoRidedsianfgdons t he
rate requ§si an% resqurce 30 %%si gnnment are handl ed _in synchronous manner.
14 Fi gur e S0Py themaghale statiop whaltodrragh S Fiiberthp SR sEhertbe tratfistclaskenpl ar y
timngs reaibensdtimeschbagss iR RUCARERA] IRRwWALL & ki LRt anc

i npl ement ati on of theS comuni cat i (c:)n syst em shown Wlﬁdgﬁé‘h?&%&

i nst ances Pasestian petifiss thavgobilesstatinneo thanps theaeporting fielddypegt, UHDY, are shown

s AR R O SEE O ANt " e s, 1
Figure 6 illustrates a representation 128 that identifies the combinations of
possibie scenarios of scheduler implementations and soft/non-soft handoff. Four
20  scenarios 132, 134, 136, and 138 are possible.
The communication services are of any of various types, implementable in the
exemplary implementations as 1XEV-DV or 1XEV-DO data services effectuated on a
reverse link. Conversational, streaming, interactive, and background classes, as well as
pthers, all are implementable and are representative of the communication services
25  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

30  variable bandwidth requirements, with moderate delay, and moderate data loss rate,
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rate grants 124, responsive to the rate requests, are also represented in
the figure. Due to the reverse feedback with traffic class indications, the
distributed scheduler 44 is able to differentiate the QS | evel s anbngst
users. Wth respect to scheduling node selection, the nobile station
reports the ampunt of data in its buffer and/or the 10 transmtting power
in either “BTrestple Bupark ob bed@ramd giass isimghte thlaantao delapgnddata tsareatasd  The
only cont &Hébdcﬂ@%ﬁﬁ@&lﬁé&%ﬁﬁiﬂ% viariEpontef, differently is the SR ID versus
traffic class. "During the service connection or configuration, the
network, e.g., Figwee habstrattas inessage sdyasiece didgadrh QBpreetedaltligz, i ndicates the
schedul i ng node. ..The netﬁork al so. provides information to_ instruct the

R, P ppneraieqpursignt o sceppziogRinipergentation identifiedc ¢l ass.

nmobi | e st ati on aoﬁs

15 Wes bat theGberahio 156 Fasdid 61 8igRkIS 199-146CAIC s> ARG 150G SWinkfifidafa’ €QUI T ed
during thg call, the base station notifies the nobile station to change
t he repor PFGEP His il staiog and yMpvs beserstationsa6. handof f directi on message)

or a service cephiddipkd Lgure 6 | strates.a representation
128 that identi %sytlﬁgﬁ%%n%? ggs?gg%egﬁ%gg d%‘ 343 %Aéj CUERIPTIB8 ‘D schedul er
i npl ement &tdnene-2amglepehtationidestifitd indhiglot 6. SkeUls 15801 3%C @NBT4208e ddvn, 134,

136, and 138.are possible. The co ni cation services are of any of vari ous
Cypes | BT BPETg beinect e G S0 phabPen Ao P bess SusE oo ey
| XEV- DD dat a sBipwicoPBlustdiact medsask @Quéhce Hﬁéﬁﬁﬁ%d,icgﬁesiplgﬂﬂﬂgfostiﬁﬁi onal ,

as- o

stream ng, interactive, and l_)a_ckg}r ound cl asses, as we ers, all are
i npl enent SHPRokyFeisr@cedirepaiIm ¢entaifontientifiedinRigore 6. f¥igsaly 164 866,25

facilitat ' odirent. of. th r esent

| vent on A" Eong oy RS o BB RERABUTR OBt SRR A o

del ay, | obesdatation owyrollat 28. and sensitive to delay variations. A streaning
class is sim Iglr m i%g?ne-wa and is less sensitive to delay. A
streanming cl assSESmlTERs nesiss searesh S prms ASagprer@stne ghsizhalingwi dt h.
An i nt®r aintdndtmpldne@atioh cEREUALIARTH BB cSBbRBd-SeftMRciRYenBHLS G wndd of 30
variabl e Ilg_andvm dt.h requirements, w th noderate delay, and moderat € dat a

| oss r at e"BUEED. yppadel Hpll €8.iard P87 are reprBsentayive ofdsuiling genarated bbtweet teer ant

to delay aBg1dakdon, 823 sfabf 2638 bald B RAGKAL QNN Cl ass exhibits variabl e

bandwi dth. Figure 7 illustrates a nessage sequencCe diagram represented at
132,  r epr esentheréhyethodughicpesition gf gearbalivedntpitisiignient Bventi@eQasi 0--1

I npl ement ﬁ%dr%thrg%rHréélb%y a mobile station to the network part of the communication

20  system to permit scheduling of a reverse:link data communication service at a désired
QoS level. Layer 2 signaling is used to inform the network part of the QoS requirements,
thereby permitting the resource allocations to be made quickly, facilitating
communication service effectuation. -

The previous descriptions are of preferred examples for implementing the

25  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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5.,as the scenario | in Figure 6. Signals 144, 146, 148, 152, and 154 ar'e
comuni cat ed between the nobile station and various base stations 26.
Figure 8 illustrates a nessage sequence diagram 134, corresponding to the
scenario-2 inplenmentation identified in Figure 6. Signals 156, 158, and 162
are shown, identifying signaling b&Lad®S the nobile station, base station,
and base station controller. 10 Figure 9 illustrates a nessage sequence

di agram 136, corresponding to the comonly-referenced scenario

i npl enentation identified in Figure 6. Signals 164, 166, 168, 172, and 174
represent signaling between the nobile station, base stations 26, and base
station controller 28. Figure 10 illustrates a nessage sequence di agram 138
representative of signaling 15 in an inplenentation corresponding to the
correspondi ng-referenced scenario-4 shown in Figure 6. Signals 176, 178,
and 182 aré-rep#ﬁsﬂmﬂammm@nqthh@gnaling generated between the nobile
station, base s i.on 26, and base station controller 28. Thereby, through
operation of antagsrg}%gtafﬁoéﬁ?l%@f‘“&ﬁ C35F BRETFIVIEh ity temel apwdicti atflexstaid duta | S

rovi Bew @mmimition tsadvii t he comuni cation. 20
gyst em todi}:er mt, schedul i n?qg?&gé %@%ﬁ%@ﬁg%@%‘imw%ﬁ%ﬁa@@ﬁ&%e at

a des? S5t 8R&Seruiss quality Jevel being gelectedbased onseladtont ﬁﬁﬁrﬂhié?%f)ﬂféaﬁﬁﬁ k part

of t hepdgasie i S e rmtting,.the resource allocations to be
rradehgui ckl 3"79 e F?‘Pféf ?hﬁge& E%%‘n%r%&?%&%ﬂ 2DBfigAtion bemeastasinebwith The

pr evi GERECHS @t lepitionmdataflewofingdr ef erred exanpl es for inplenenting the 25
invention, and fhe esagx%% of the invention should not necessarily be limted
by this descripPron OTiEBERGHIMEA! leaskons enden quatieindication meskafe netbrdly t he
f ol | ol seyvideajuaBty indibatGaAh&Baoeling I risj.ng: sel ector for

sel ecting .at | eﬁfs)t one servi c’f’re Suig?‘.etgg{%% gl\%géagggﬁiq@ﬁi’%%ewgééwhﬁ’ﬁé dat a

£ 1 ow S¥PEH D i Howatithmcamamynicatidrsserdeds tebé effectadted] thy arlliat SRP-AELS UPON

a r evRaES GRS : sf one service quality |evel being selected
base\c?on@at |eéstm8§r?§§°u‘€§fe“rd Eq%:%/{é?mgﬁﬁ’l“ﬁ@éfﬁ%ﬁ‘%m@ﬁ‘éﬁ‘-abl e by the apparatus,

the at |east one upper-layer application being associated with a

respecti Ve, at I.ﬁlast one data, flow and
. © apparatus of claim 1 wherein the service quality indication message is

- transmitted through a Medium Access Control layer,

3. The apparatus of claim | wherein the communication service comprises a ¢dma

2000 packet communication service and whetein the service quality indication message indicates

the service quality level at which the cdma 2000 packet communication service is to be
effectuated,

4. The apparatus of claim 3 wherein the cdma 2000 packet communication service

coraprises a Ix EV-DV communication service and wherein the service quality indication

message generated by said generator indicates the service quality level at which the 1xXEV-DV
cdina 2000 packet communication service is to be effectuated.

5. The apparatus of claim 3 wherein the cdma 2000 packet communication service

compnises a IXEV-DO communication service and wherein the service quality indication
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a generator for generating at |east one service quality indication nessage,
wherein the service quality indication nessage indicates the selected

service quality level at which a respective data flow of the communi cation
service is to be effectuated, the at | east one service quality indication

nes s agBesiage gaiangfediby said sevidei i tdadi Th ratus of
e S et e Ol 8 Ao TR, 02O

claim ein the service quality indicatio

t hr oug%"%{ﬁea’?e{}fﬁwﬁg@bg@ I@Nfﬁ@l cdrp 20100 packeT hemmppivatidrserdfce @ @ip@ | Wher ei n
t he copffennisgat i on. service conprises a cdma 2000 packet conmuni cation
service and wherein the service quality indication nmessage indicates the
service quality level at which the cdnma 2000 packet communi cation service
is to be effectypated é %’th?,ap aratus_of claim3 wherein the cdna 2000
packet conmiini catl o1 R & herguxthe apparatys @vipriseaa matileisokiof 6F ¥ CE
and whsrckétnadibeoseruni@eiofl Yt Yhdt Q8GR e_generated Qy said
gener%& i,ngj cates ‘'t he sgﬁi cgldéggflh?%frﬁe\f% a tﬁ%ﬁ?‘%ﬁ”ﬁ eF‘“){'E%‘-eWefif-‘di as
2000 phEREEERERHMMEseeomdiates iaserece qudlity béles Waadletie cSmmIARARPARALUS Of
cl ai Mgt Resfiid ] packet communi cati on service conprises a

| XxEV- DO corrrruni’a{:alr<"§1étaia|'l n sr,{g?\?/clgg%ea cﬁﬂ@?gi n the service quality indication 17
nmessage generated by said service quality indication nessage generator

i ndi cat es t7he serVvice uality | evel at which the | xEV-DO cdnma 2000 packet
conmuni cat i‘on sertiaPREREsOfc Sevhezein the wavicequalifeindppaon tnessagé ek ai m 1

wher eimditdne the paf e Sl Pl ; ile station of a cket radio
comuni aﬂ[&iﬁgqi syst elr?ﬁ t hat %?ﬁ%@h%&gﬁlﬁ%c%oﬁEc%’ﬁdﬁﬁg%\ﬁ@e%dei n the
I

r ever SETU4R A rphinformpten When thegedge rididtanmesichith Seteki Bordlfidibfed evel al
whi chﬁﬂ&gﬁ%&aﬂ on service is to be effectuated upon the reverse |ink
channel . 7. "The apparatus of claim®6-wherein the service quality indication
nmessage that indicates the service quality level at which the

conmuni catgon seyvice is to be effectuated includes a first information
when iEd he packet "Padp PR vesredy tedirst infoohatiomdéahpridey e tensfaqEM | NG
st r uckuntifies&he dhomapRash i ) rein the first information
conprises an identifi er%%ﬁéﬁiﬁwﬁﬂ%ﬁé}“@s €8t i on service and a
transmtting power indication.

9. The apparatus of claim 8 wherein the identifier that identifies the communication
service comprises 4 traffic class indicia.

10.  The apparatus of claim 6 whereix the service quality indication message that

indicates the service quality level at which the communication service is to be effectuated

includes second information when the packet radio communication system is of a centralized
scheduling architecture. '

11.  The apparatus of claim 10 wherein the second information comprises an identifier

thut identifies the communication service and a buffer indicia.

12. The apparatus of claim 11 wherein the identifier that identifies the communication

Service comprises a service reference identifier.
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9. The apparatus of claim8 wherein the identifier that identifies the
‘conmuni cation service conprises a traffic class indicia. 10, The apparatus
of claim6 wherein the service quality indication nessage that i ndicates
the service quality level at which the communication service is to be

ef f ect uat ed 13i nclThelaspaeao6Lclhil §wWiBle; \ﬁgaﬁ, > packet. radio
tggm S¢ é&é}cﬁ? Urivster futher The

comruni,cat i On.. Sys is of a centrallz

appar af‘g “"8?'}8%‘%@% Cﬁﬂ@lﬂeﬁ“}ﬁl Wheseiy seid apparmfus fomlidr @B FEeRTA W@mbodigd

I dent i 41 thé mobh@ktad i4f 4 ni catj.on service and a buffer indicia.
12. The appar at us 1%?@%11(1& m |Jr?8rv%eg€:rry§|}]‘%a? 15200+ Somprapnicgied to themobile es t he

comun$la%dy gen tbiefwww ledaypf & 598 ofl sRANNLArERIRREL SEWhiMRHd bedcBhe ¢ 8 13. The

appar attt”t%nﬁﬁic&lo%' m_6 Wtjlerel n the packet radi o comunication systemfurther

defines & Torward TEIKS CHRRAML and wherei n sai d apparatus further conprises

a detector enbodied at the nobile station, said detector for detecting an

I ndi cation,, communi cated to the nobile station upon the forward |link, of a

type of schédul i Hif appammusaficlain 1fwhwdn¢in thd feevipglity Iﬁﬁaﬁonﬁﬁggggggscoqt i on

Syst eniles oP IREL $&Fbondide Jg%a}ggﬁraéﬂus.of claim 13 wherein the Service

qual ity indicafion messdge’l € pdicaan dateqted by said detpesasi ve, in part, to

the indication detected by said detector. 15. An apparatus conprising: a

det ect or er]tgodi ed at a network _device, said detector being adapted to

detect del’i Verﬁépﬂaf?é“ Sagevi ce of at |east one service quality

I ndi cati on nessagRidehleninadi cted.service quality |evel at

whi ch g]; | eas{ one dat arﬁbfigiviﬂggﬁge@g#ﬁ%ﬁ ‘at g e?ﬁ'f“\’)ﬁﬁ‘é‘giaéaﬁ‘@ﬁ waletect

ef f ecfidyEhaihe etvork deviseof atastirsoslice giadinpindicaast B HaY i@Rafygl ity
yer a

| evel | d .hased on at | east one upper- pplication,
t he atsnhlaéégd;%rgiﬁ%aﬁ%p ?e?’%.@%e"u"h@%ﬁﬂlﬂisé??%ﬁiﬁfﬂ Hewinf aorupinicativnstiviveds to be

r espeeltfpcpeated upcrerstevarse lifk tharinkD he 'l@sﬁ&{e‘ﬁjefsﬁccaé{&hiﬁ ?éﬁ‘lél di ¢ althieo n message
ransm

f or ni C | ayer. nessage and including a StEPEFhdi cat i on.
16. A&gr%‘?%d(;%‘sﬁ%?%?‘i g7t gne Bapsdevon golicatiomsbe atrleass envinRrassat iplickgye! at

whi chbhéng hsasitited RO R e@ndd I cation.service is to be

ef f ectuat ed upon a rev%?s%lgévﬁglfﬁ%%o?g%@?v’ SETVIgheadipy indicationmgssagy | evel
bei ng&’?@V@(ﬁ G layermessage andiashudingen tymemiitibha yewesMAldafal i on oper abl e by

t he /

16. A method comprising:

selecting at least one service quality level at which at least one data flow of a
communication service is to be effectuated upon a reverse channel, the ar least one service

quality level being selected based on at least one upper-layer application operable by the

apparatus, the at least one upper-layer application being associated with a respective at least one

data flow; and

generating at least one service quality indication message, the service quality
indication message indicating the selected service quality level at which a respective data flow of
the communication service is to be effectuated, the at least one service quality indication
mssage including a transmitting power indication.

17. The method of claim 16 wherein the communication device setvice is operable in

a vadi - .
radio communication system and wherein said method further comprises an operation, prior to
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apparatus, the at | east one upper-|ayer application being associated with a

‘respective at |east one data flow, and generating at | east one service

-qual ity indication nmessage, the service quality indication nessage

i ndi caticrllg the selected service quality level at which a respective data

f1 ow ofaid pperatiarnadselecthy, & dsR ki ISt d, the at |east one

service qualjty indi cat%on rrgtgdsggggiciﬁﬁé(’: Jﬂ?ﬁg"fdﬁa’ﬁ%g‘%@@?‘ﬁ%ﬂ‘ﬁ F

i ndi ca‘f‘?’ﬁ umcalio§ysieEt-hod of claim 16 wherein the communi cation device

service is operable in a radi o conmunication system and wherein said

met hod furt&er cgg@pri ses an operation, prior to 19 said operation of

sel ecting, bt detecwetigdiofidiatatl 7 aikrdth AR gﬁﬁi el e, jn.the radio

'_.:_..;K.V__.c.om'ruriing%&éi&n s%sstem 18. The net hod of claim 1(% ggg‘?%‘%%%%réaﬁ%n
“contai ned 11 TheserrrEscy yaines, yesppadye i pastto detestigs maiepiukisg Said@pe@fion
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