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PERFORM NG REVERSE- LI NK TRAFFI C MEASUREMENTS | N A RADI O COVMUNI CATI ON
SYSTEM  GREPRBEERENCE TO RELATED APPLI CATI ONS The pr esqitr/@ddpht@gt i on
clainms the benefit of provisional patent application No. 5 60/386, 815,
filed on 7 June, 2002. The present invention relates generally to a manner
by which to provide information to facilitate scheduling of packet data
comuni cations in a cellular, or other radio, comunication system such
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measurenent and reporting) reports generated at a nobile station, to be
used to schedul e comuni cati on of packet data to the nobile station to
effectuate a comruni cation service therewith. The reports provide
information, in atinely manner, to permt the packet data scheduling to
be perforned. And, the report also forns a data-rate request to request a
sel ected data rgre-REFERENCE TOSRBRAKEED AP ICATIONBNI cat ed pursuant to
the data service. Paraneters contained in the report are selected at the
network part of the comrunication system And, the selected paraneters are
comuni cated to the nobile station, causing the nobile sfation to report

wi t h t he Thepiesans applicatien g@r@%tb@dpemﬁt@ﬁet%fi%onahp%eﬁar?elel&}at}?& r so that the
reported val ues can be used in the data scheduling. 1 WO 03/105498
PCTEYI388,819, &t o BAGKERIMND OF THE | NVENTI ON A conmuni cati on system oper at es
to communi cate data between two, or npbre, conmmunication stations. A
comuni cation systemis forned, at a mninmum of a first

The present invention relates generally to a manner by which to provide information to
facilitate scheduling of packet data communications in a cellular, or other radio, communication
system, such as a cdma2000 system. More particularly, the present invention relates to
apparatus, and an associated method, by which to facilitate reverse-link traffic measurement

10  reporting, such as TVMAR (traffic volume measurement and reporting) reports generated at a
mobile station, to be used to schedule communication of packet data to the mobile station to
effectuate a communication service therewith.

The reports provide information, in a timely manner, to permit the packet data scheduling
to be performed. And, the report also forms a data-rate request to request a selected data rate at

15  which the packet data is communicated pursuant to the data service. Parameters contained in the
report are selected at the network part of the communication system. And, the selected
parameters are communicated to the mobile station, causing the mobile station to report with the

values of the selected parameters in a timely manner so that the reported values can be used in

the data scheduling.




communi cation station, formng a sending station, and a second

communi cation station, formng 5 a receiving station. The comruni cati on

st at i ons w@3/igskey connect ed by way of a communi cation chppfgkes/ AN data
that is to be communicated by the first comunication station to the second
conmuhi cation station is sent to the second conmuni cation station by way of
the comunication channel. The data that is to be comunicated is
converted by the first_ comunication station into a formto permt its

comuni cation upon t heBASARTRARNDIN THIE EXNENTIONG, the second

conmmuni cation station operates to detect the data communicated thereto and
t 0 r ecoveh comauinidatipmaydtem abenmatss te mammhmicato idataNtetyeadi tioeeaneret ypes of
comuni cation systens have been devel oped and i nplenented to effectuate

t he copnmuiitan setions. AhentaidcRhweeemtidfreed iy angialrhed, stafirsions. And, with
conti nued advancenents in communication technol ogi es, new types of

co i | I i r axh St | jcation
oyt SRAERE AR Tormy i @St o A0y SR R G Y Syt om

5t TSR boo ARE sPa T SRR B et RS Y SO B8 Shr e
that is to be communj cated between the caommuni cation stations, o erﬁil e
t her &1aanelRdddgdaty thabisia be compypicatesydhe ikt somaymiralion, gigton odhesacpak s

form ng part of the electromagnetic spectrum As a radio link is utilized
uponcomnphicatongigtionds semé tcbmseenndavinoninidation seion byhavagedthe ot herwi se to
utilize wireline connections upon which to define conmunication channels is

obvi @fregunitatipneimimat Tha dath tigat ieidibe coonramidacal is oonweyistl @nthesfiigeneral |y | ess
costly than the 2 WD 03/105498 PCT/ US03/ 17108 correspondi ng costs that

woul ¢ hguhiesin’fionGneBih 46 berdniCRONRRhiARAon WohGhd AfinmEeA—AIHnCat i on
system And, a radio conmmunication systemcan bé inplenented to forma

1r60b i é}f‘anﬁ&%'ai, %@%E@dﬁd%ﬁﬁﬁmicaﬁon station operates {0 detect the data communicated

thereto and to recover the informational content thereof.

Many different types of communication systems have been developed and implemented
to effectuate the communication of the data between the communication stations. And, with
continued advancements in communication technologies, new types of communication systems,

15  aswell as improvements to existing cormmunication systems, have been, and continue to be,
made.

A radio communication system is an exemplary type of communication system. A radio
communication system utilizes radio communication channels upon which to communicate the
data that is to be cq_mmunicated between the cornmunication stations operable therein. Radio

20  communication channels are defined upon radio links forming part of the electromagnetic
spectrum. As a radio link is utilized upon which to define the communication channels, the need
otherwise to utilize wireline connections upon which to define communication channels is

obviated. Implementation of a radioc communication system is generally less costly than the




A cel lul ar comruni cation system exenplary of a radi o conmuni cati on system
has been 5 widely inplenented and has achieved wi de | evels of usage. A
cel lul ar ggnmind gﬁti on system provides for radio communi 5@*}&%7 gt h

nobi |l e stations. The nobile stations permt tel ephonic commnication to be
ef fectuated therethrough. A cellular comrunication systemincludes a
network part that is installed throughout a geographical area and with

whi ch the nobile stations comunicate by way of radio channels. Base

t r anesersispading costs dhat woudd be requised to eonstrust a cheventional; wiselngremmpicatinn
comuni cation system are installed at spaced apart |ocations throughout

t he sygagrapdiacadio asmainiation Sydtan ben Bhiegpassed tdfprheneismuni cat i on
system Each of the base transceiver station defines a cell, forned of a
por tdpimphicia sggeqr aphi cal area. Wien a nobile station is within the cell
defined by a baSe transceiver station, conmunications are generally
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appropriate positioning of the base transceiver stations, only relatively
| owprovidiee ir sadipm eorsmuawdtions wish mohie steigenst dhemiabdlestations permitritleplaniths
between a nobile station and a base transceiver station. Hand-offs of

Cc onmeomtaticativn tb &t effectustud desathroegk 0Alvakidat coamaormicyiern Skt inciadesas t he
nobil e station noves between cells permt the continued conmunications
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conmmuni cation signals are transmtted. And, because only relatively
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comuni cation systemis thereby pgssible. Variogus operating specifications

hav e2eeEsphirabiat Bt 8do ba shcogandstid byijbs sammypication system. Each'of the base

transceiver station defines a cell, formed of a portion of the geographical area. When a mobile
station is within the cell defined by a ba'se transceiver station, communications are generally
effectuable with the base transceiver station that defines the cell.

15 As amobile station travels between cells defined by different ones of the base transceiver
stations, communication handoffs are effectuated to permit continued communications by, and
with, the mobile station. Through appropriate positioning of the base transceiver stations, only
relatively low-powered signals need to be generated to effectuate communications between a
mobile station and a base transceiver station. Hand-offs of communications between successive

20  base transceiver stations, as the mobile station moves between cells permit the continued
communications without necessitating increase in the power levels at which the communication,
signals are transmifted. And, because only relatively low-powered signals need to be generated

to effectuate communications, the same radio channels can be reused at different locations of the




paranmeters by which cellular, as well as other, communication systens are
to be operable. 5 Successive generations of cellular conmunication
systens,‘kaggiﬁﬁﬁgting t echnol ogi cal advancenents, as suc?cﬁgg@ﬂﬁﬁﬁents
becone avail abl'e, have been defined by successive generations, or updates
to, operational specifications. First-generation and second-generation
systens have been wi dely inplenented and have achi eved significant |evels
of usage. And, installation of third-generation and successor-generation
systsank cbhuer deenumcapossstem\Effdicaxatiiibaton oDhefrguagysipectiin aldddation
referred to as the cdma2000 specification, sets forth the operating

par aehEeBull cAAmaNRARbAEYstent N theeB@P&SsAIs. 0N communi cation system The

cdma2000 operating specification, as well as other third-generation
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t hat schedul es .t he co ication of the data packets to effectuate the
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of the data packets, the schedul er nust receive indications  of

Sonmiuvcessive ganaraiimistof epldulapemmieication systemaninedrpoxapng teshnelpgicdle packet data
is to be comunicated. In a proposal for the cdma2000 operati ng

s pecidviminenis, assutk wévaneememnk becoadd available) have basrddefimed byenaadsivend reporti ng
(RL-TVMAR) report is specified, e.g., 3GPP 20 specification, docunent No.

TS 2&%enddfiohs! br updafesRy! dReRichal spedlficitiont! FastURASHMESABAE &&ﬂ@gsﬂe@ﬁ%t ing is
to performefficiently reverse ' |link packet data scheduling by the schedul er
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activity_ indications., Existing TVMAR-report 0propos,al s, are defjcient in
@eveqxgmp}aé@gpqggt}nmc@@p@q,ﬁ erred to as the cdma2000 specification, sets forth the

operating parameters of an exemplary, third-generation communication system. The cdma2000
operating specification, as well as other third-generation operating specification, provides for
packet-based, data communication services.
To effectuate such packet-based data services, a packet scheduler that schedules the

15 communication of the data packets to effectuate the communication service is utilized. To
schedule properly the communication of the data packets, the scheduler must receive indications
of communication conditions upon the radio channels upon which the packet data is to be
communicated. In a proposal for the cdma2000 operating specification, a reverse link fraffic
volume and measurement and reporting (RL-TVMAR) report is specified, e.g., 3GPP

20  specification, document No, TS 25.331[1]. The purpose for the traffic measurements and
reporting is to perform efficiently reverse link packet data scheduling by the scheduler at the

network part of the communication system.




5 proposals generally provide for 1-bit status reports, to be comunicated
variously, upon a dedicated channel, a comon channel, or a

time- nul tye 8%gsosubchannel , along with another reverse 9@?ﬂﬁ§§rnéy0h
single-bit status report is to be reported, variously by way of a per radio
frame basis or an on-demand basis. The single-bit status report provides
only very limted information, both prospectively 10 and historically.
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format, neasurenent period, and reporting triggers are not necessarily
bas @§verpohnk pativirirdigatiansdet er mi nati ons, thereby linmting the optimality of
the systemefficiency. 15 An inproved reporting nechanismfor providing a

resour ce Ewsthgel YMARMemat proposalsaire daidia il everalidgardsVVARexiste ot her
anal ogous reports, would therefore be advantageous. It is in light of this
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co nicated in a_cellular, or other radi o, conmunication system 5

Thr sy oanom-¢smand bagsodi nent of the present invention, reverse-link,
traffic neasurenment reporting is facilitated. Reports, such as TVMAR
(traffic Thelsingle-bistamsneport proaitis orlyorety higjted Rfomtationgsoik peispettiztlya nmobi | e
station are used to schedul e communi cati on of packet data with the nobile
19Xt atandhisterielllye dindatte existiag Proposed s ForBEih¥ c6RniuResaa¥h bhthe single-bit status

report on an unsolicited basis. If the status report is sent af a time during which the network part
cannot properly make use of the report, the status report is of, essentially, no utility. And, the
measurement format, measurement period, and reporting triggers are not necessarily based upon
network-part determinations, thereby limiting the optimality of the system efficiency.

15 An improved reporting mechanism for providing a resource manager, such as a packet
scheduler, with TVMAR, and other analogous reports, would therefore be advantageous.

Itis 111 light of this background information related to packet-based communication

services in an advanced-generation cellular, or other radio, communication system, that the

significant improvements of the present invention have evolved.



Tinmely reports are generated that provide i nformation to permt the packet
data 10 scheduling to be perforned. The report also forns a data-rate

request tQqohe a selective data rate at which the pa?é’?/‘ijs%?ﬁ?osi S
comuni cat eg pursuant to the data service. Paraneters contal ne in the

report are selected at the network part of the communication system The
sel ected paraneters are communicated to the nobile station, causing the
mobil e station to report with the values of the system paraneters in a
timely manner so that thEUMBARY-OFVEHEJINVENTH@Nused in the 15 data
scheduling. In one aspect of the present invention, the network part of the
radi o communi cation system selects the paraneters that are to be contai ned
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made a e network part, as to what .paraneters shall be contained iin the 20
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scheduling in an optimal manner is better assured. 6 WO 03/105498

PCT/ usdiplaryanogher radigneriapniggppscystem. t he present invention, when the

par anet er.s, values of which are to be contained in the TVMAR report,
slbsequenThipuglooperatienef at axhodihent d€ therpreseatinventiingreskrse-dink fteaffied,

i ndi cating the paraneter-types. The signal is sent by the network part to

the mRRutEnens teHok@i) istiacil@ted e RR{SRY sﬁé}%seWMﬁJK‘%tEHIﬁc yomngmRakatinan i n which

the signal forms a higher layer, 5 layer-three (L3), a binary |arge object
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nobi : not her aspect present 1 nvention, the nobile
station detects .the si L sen t hereto by.the networ art and extracts
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TVMAR report, subsequently to be generated by the nobile station. The
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obt ain, values of the selected )
10  scheduling to be performed. The report also forms a data-rate request to request a selective data

rate at which the packet data is communicated pursuant to the data service, Parameters contained

n the report are selected at the network part of the communication system. The selected

parameters are communicated to the mobile station, causing the mobile station to report with the

values of the system parameters in a timely manner so that the reported values can be used in the
15  data scheduling.

In one aspect of the present invention, the network part of the radio communication
system selects the parameters that are to be contained in a TVMAR report, subsequently to be
used to schedule packet-based communication services with a mobile station. Because the |
determination is made at the network part as to what parameters shall be contained in the

20 TVMAR report, the information required to determine best the packet scheduling in an optimal

manner is better assured.




paranmeters. The val ues neasured, or otherw se obtained by the nobile
station, are used to populate a TVMAR report that is generated and

ret ur ned twork part of the conmunication syste ei ved at
t he net m‘&ﬁ“%&%ﬁ%t he val ues contained in the TVMAR ar enhgg@g@)ﬁg@rform
packet scheduling to schedul e packet data communications to effectuate the
15 communi cation service with the nobile station. In another aspect of the
present invention, the cdma2000 system.is defined in ternms_ of _ protocol

| ayers. THEDOISK 33ps5ef thepresrat ivaRtion. prien sl parpmptersp vanescfi whislugre o bay ¢ he
RLP |l ayer, RLP buffer status information and statistics are obtainable.

St at ¢ostdines! imdhe TVHEABrepdre sRisBqieallyto bagencuated] aroddtenmminedye sifudAR r eport at
the nobile station that is comunicated to the network 20 part of the
conMisAmedtihdibatiipshe ﬁm*aﬁleteeryfqﬁgd'rh@ sipRatis bt bp AedeRitwakhReUb ifgmebileoses. The
TVMAR report is generated, for instance, at selected intervals or

" ©SPRANY & bddectld HBARL 1GnE Bileh BRI NERRANAL BbRA SERRNBAN Sl

triggering conditions, the repo , 10 I nstanc gener at
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TVMAR report is selectably of a differential report-type or of a full
repo‘iafh-ot“g‘ﬁ’ér}elﬂ@mflﬁ‘l’bﬂer%@?t is amlti-bit report containing statistical
and status val ues measured by the nobile station. And, a differential
report i singfnother aspgoioefdheprebmt inyention, $he wobjle statian dejgats thie signal sent

indicating a difference indication of status values 5 relative to prior

r epothereto Ghthediefwak pattiaal exteqeoy thejefrohindichtigisast thspanmeers tHave toe const ant
val ue. Because the values reported by the nobile station are of paraneters
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populate a TVMAR report that is generated and returned to the network part of the
communication system. Once received at the network part, the values contained in the TVMAR
are used to perform packet scheduling to schedule packet data communications to effectuate the
15 communication service with the mobile station.
In another aspect of the present invention, the cdma2000 system is defined in terms of
protocol layers. The link layer includes an RLP (radio link protocol) layer. At the RLP layer,
RLP buffer status information and statistics are obtainable. Statistics measured at the RLP layer
are used to form the TVMAR report at the mobile station that is communicated to the network
20  part of the communication system to be used thereat for packet scheduling purposes.
The TVMAR report is generated, for instance, at selected intervals or responsive to a
triggering conditign. When generated responsive to triggering conditions, the report is, for

instance, generated at selected time period subsequent to the occurrence of the triggering event.




in the report. In these and other aspects, therefore, apparatus, and an
associ ated nethod, is provided for a radio conmunication system The radio
conmuni Cqﬁ?%ﬂ femhas a nobile station operable to co /ﬁg&ﬁ%@swth a
networ k p e conmmuni cation system Conmmunication in CI a

associated wth the nobile station is reported by the nobile station to the
network part pursuant to a high-data-rate communication service. A :
comuni cation indicia paranmeter detector detects network-provided

conmuni calniannthienelipecta! iz mesneinyesso, theol YNA Rrodpottas sdletatdyof A

comuni cation indicia measurer is coupled to the communication indicia

par afiEkehtifletssit-Qfpe or e AAPRPLAILGH, I THe Aull deporels ARASHI repBrasatgfingal ues of
the conmmunication indicia identified 20 by the network-provi ded
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communi catl on 1 ICla par aneter etector cormun ation 1ndicia

repor upl.ed to the nlca .er.
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com‘rum cation indicia neasurer, to t he network part. 8 V\D 03/ 105498
PCT/TeR83E 107 Tep0THp ﬂa‘le@eﬁw@ﬂ% TeRoptis dnterpreled %ﬁrant% dg?\%s@rﬁpnstﬁvéfﬁ%qeo n and
the scope thereof can be obtained fromthe acconpanyi ng drawi ngs that are
briefly sBeomnsd theoralned wportediey thelnhabilierstptiod et pathnokiers réquestetbp thet he
presentl|y-preferred enbodi nents of the invention, and the appended cl ai ns.

9 QRO OSE tﬁgdmﬁﬁﬂcﬁ&%steﬂ?ﬁﬁnﬁ&%ﬁlﬂeGEeI_T/HEbE)BﬁMbMiﬁe Forgure 1

illustrates a functional block diagram of a comrunication systemin which

an  |ERoisiRN ofthe })Q&epaﬁé SO hruBaRbAO M wARS ﬁort & @Héx%tea rbdpbHsivé ates a

message sequence df agram representative of signali gener at ed
to the request of the network part, the report is more likely to be delivered to the network part

10  during a time period in which the network part is able to make proper use of the values contained

in the report.
In these and other aspects, therefore, apparatus, and an associated method, is provided for

a radio communication system. The radio communication system has a mobile station operable
fo communicate with a network part of the communication system. Communication indicia

15  associated with the mobile station is reported by the mobile station to the network part pursnant
to a high-data-rate communication service. A communication indicia parameter detector detects
network-provided communication indicia parameters sent to the mobile station. A
communication indicia measurer is coupled to the communication indicia parameter detector.
The communication indicia measurer measures values of the communication indicia identified

20 by the network-provided communication-indicia parameters sent to the mobile station and
detected by the communication indicia parameter detector. A communication indicia reporter is
coupled to the communication indicia measurer. The communication indicia reporter reports

values,- measured by the communication indicia measurer, to the network part.




5 during operation of an enbodi ment of the present invention. Figure 3
illustrates a protocol |ayer representation of the comrunication system
shown injvghg sﬁml’ here al so representative of an enbodiﬂ¢ﬂ%‘gh7%ﬁe
present inventron. Figure 4 illustrates a representation of report val ues
generated during operation of an enbodi ment of the present invention when
the reports are generated at periodic, or other 10 sel ected, intervals.

Figure 5. ]|l ustrates a representation. sin.lar ), t I igure 4,
but - her & Ptf eBEHER Pake PR S HE R PoL Ry Heflant st ABhe TR 4P Shor <
are generated upon the qccyrrence, of riggering.events. Figure.6

i || ROfameeion Heiareurrrang a{a&a?%%ﬂmﬁ ¢ f)ﬂa%? RGP c%‘ef%ﬁ?m of an 15
enbodi ment of the present invention. 10 WO 03/ 105498 PCT/US03/17108

DET Aletatiod BeSCiRtipT pOitie Regsently-preférredsembasiimpnfs pbthe inventiomend thesapbeniedy st em
shown generally at 10, provides for radio comunications with nobile

st atdlgiaig, of which the nobile station 12 is representative. The

communi cation systemincludes a network part, having inter alia, a radio
part that includes a 5 plurality of fixed-site base transceiver stations,
of which the base transceiver station 14 is representative. A base
transcei ver station and nobile station are interconnected by way of radio
channel s defined upon a radio |link, here designated at 16. Forward |ink
channel s are defined wupon which data is conmuni cated by the base
transceiver station to the nobile station. And, reverse |ink channels are
defi ned upon which data is communi cated by the nobile station to the 10
base transceiver station. In the exenplary inplenmentation shown in the
figure, the comuni cation system 10 forns a cellular conmuni cati on system
general ly operable pursuant to a proposed cdnma2000




operational specification. A comunication systeminplenented pursuant to
the standard specification provides for high-data rate comuni cation
servi ces, 1XEV-DV 15 communi cation services. In o

i mpl errent‘géyggoss?g%ot her types of data services, for exarrplfé&/{ﬁ% and
1XEV-DO data services are instead provided. The communi cation system 10 is
al so representative of other types of packet radio comrunication systens.
Accordingly, while the follow ng detail ed description shall describe
operation of an enmbddRHERDESNC @E%THWM‘E’WG&M respect to its

i npl enentation in a 20 cdnma2000 systemthat provides for 1xEV-DV data
comuni caFigare kélustratess fimbtoned bkehtdiagram efis canmusicaniad. sygteusinywhick en

i npl enentable in cellular, and other, conmunication systens operable

pur sgapdditnentd ks pressifiiviefRdéd RbpskbREs. 11 WO 03/105498 PCT/ US03/ 17108
Packet - based data communi cati on services are effectuable with the nobil e

station 1 '@,11&?2 L I l.e .l Q4N cation
system T%l e feigﬁh%%tgssae@%lg%?%W&h%ﬁéﬁggﬁgﬁgé%m%iﬁggg§¥gﬁ e\‘r}l ce, packet
scheduling is.required to schedul e the communi cation of the data packets
5 efiting dharionine 2 5ot PR sEesbm e e chodul & he data packer 5
comuni catjon properly, information is required, for jinstance, of a buffer
stat us at Fighee ﬁ%ﬁﬂr@% aprotoceh layer igpresentetinnofite eammpnigaion §YSiE WOVBAR uat i on
of the conmmunication service. The radio part of the network portion of the
c ormEigiusat, here alsatepreséntativiedd sn zmbadingent néthaprésentdnvendioner (RNC) 22 coupl ed
to the base transceiver station. The radio network controller operates to

per f or m cBigureod ilfustigtts Oreprezentation of ko PEluS gepbtdd durihg opacdition piat of t he
10 comruni cation system The radio network controller, in turn, is coupled

10 a. et auRNt &fAresett invERBoIFhENa% r%rfs%@%erﬁr@&i ﬁgﬁﬁoﬁi&a&r diRgnect s the

radi o part of the communication system wth a fixed network, here a packet

ta_npe F 28. Data sources, such as a data server 32 are coupled
ﬂg t?%ecr&%g%?r&g B and provide a data source fromwhich data that is to be

Figure 5 illustrates a representation, similar to that shown in Figure 4, but here of an
embodiment of the present invention in which the reports are generated upon the occurrence of
triggering events.

Figure 6 illustrates a method flow diagram listing the method of operation of an

15 embodiment of the present invention.
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comuni cated to the nobile station pursuant to a data service is sourced.
Through the formation 15 of a conmunication path between the data server
and the i tion 12, data packets into which the d L mat t ed
are com*nrﬁ%}gé{?oeséﬁfo the nobile station. The radi o part ofﬁéﬁgboz%lf%ﬁrﬁni cation
system al so includes a radi o resource nmanager 36 enbodied at the radio
network controller for the base transceiver station, or distributed

t her ebet ween. The radi o resource manager includes the apparatus 38 of an
enmbodi nent of the 20 preseMETAUSD YR CRRIEMNar at us 38 forns a

communi cation-indicia, paraneter-type signal generator 42. The signal
gener at or Réfermpefimt tosFigaref 1o comoaingativbn §ysteng shownigeadraliinatt 19, proxides birl e
station. The signal generated by the signal generator indicates the

par apRt @ teminfaticationg with 1a6bileRaIHs S6F wiith BkhesblleSeatiohti2iinagresbytativee nobi | e
station for subsequent inclusion in a TVMAR 12 WO 03/ 105498 PCT/ US03/ 17108

(trafph Eo%ﬂiuﬂﬁﬁti&fﬂéféﬁ?ﬂi%ﬁfde@@ﬂe%ﬂ%éﬂ, ﬁagamg ﬁpg{eéuagsﬁﬁﬁ@{aﬁ@ﬂa% inkR@edpi |

station. Because radi o resource nanage ntifres the paranmeters that

et coptain in.a subsequent! y- ngrat ed TVMAR report,, .t he
5 oty o Pag T e D e P s L L B B B 14 et s onal
structure, qf the conmmunication system. that perfornms the, packet_ sc¢heduling
i's | FeREespRsllyG A basedFansceied station gad moRdmstabion geimiercappectist avey oftagior t .
Once generated, the signal generated by the signal generator 42 is
t r anshiarmelsdlefyed yponirasdiotlinknbere designateduatilon Fapward dink shernets ar¢ deflnedhannel
defined upon .the radio link 16. The nobile station includes transceiver
Ci r cupd whichelat is astheahiedted pyahe eaze irdaascpivet stdiforatodhe mobilanation. fuad,t 48. The
nobil e station also includes a controller 52 that contains apparatus 38 of
10 apRevepdearikRAincRiaré HEARIGHEA WHidHVE@IM isRBmmkihecafdIR tAE b8 stafl6h @S
functional elenents, inplenentable in any desired fashion, such as by
%go%ge%m%g%ﬁgﬁe by processing circuitry. The apparatus includes a
communication I ndicla paraneter detector 54 coupled to the receive part

ﬁg bi ;I'Qe s ? Elﬁ ﬁ-%t?%mglpa?yr %pqgmgr%at%?lt s%%%mdu? |1:l1|.evﬁe ) e, atltle éo%m{lg'l%gtlialnes t%rrnt 100f the

forms a cellular communication system, generally operable pursuant to a proposed cdma2000
operational specification. A communication system implemented pursuant to the standard
specification provides for high-data rate communication services, such as 1IxXEV-DV

15 communication services. In other implementations, other types of data services, for example,
1XTREME and 1xEV-DO data services are instead provided.

The communication system 10 is also representative of other types of packet radio
communication systems. Accordingly, while the following detailed description shall describe
operation of an embodiment of the present invention with respec-t to its implementation in a

20 ¢dma2000 system that provides for IXEV-DV data communication services, the present
invention is analogously also implementable in cellular, and other, communication systems

operable pursuant to other communication schemes.
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of the signal generated by the signal generator 42. Indications of the
paraneters detected by the 15 detector are provided to a comrunication

i ndicia r..0o6. The conmunication indicia neasurer %3@ (o]

measur e ﬁﬁﬁ%@%ﬁs the paraneters detected by the detect orp'lgﬁ.EJ Q%Jgr enent
is made, for instance, based upon additional signals received at the
receive part 46. The line 58 is representative of the connection of the
measurer to the receive part. The apparatus 38 further includes

conmuni c Retkstrbasedi detaconapnicationserviess @bt edectunblawith g‘(? TH@%%?L?F*’@‘P“@& o
receive indications of the neasurenents nade thereat. The reporter operates
to vgdharailies nidbélc BARS oparalde rethe compomication systen.ngo effectyate igHldsur ed by
the neasurer 56 of the paraneters contained in the signal generated by the

Si gnRd 448 B&hALRIcatich seltiBe, DAMOR sbiR@Og IsFeq B QAN BKilediledhdsonaynicdtion of
reverse-link channel defined upon the radio link 16, to the base 13 WO

03/ 1p5 el ver stali contained in
e UK ARRPIEES T Ot e BRRARNR ccAR R sehfauld R el e e
acket - data .communi.cati.ons .to.ef fectuate acket,- base ] ion

er \RORMNWHGAHOR REPRGHY; nLOTERLPR Giredasred EOJ ﬁ“&ﬁi@'ﬁ’g’r éeasbeqqieé £ %H"% %gﬁ;? E%ocogj%g nal
generator 42 is of, an¥ of various paraneter-types, 5 e.gv.,, an i nstant aneous
t r arstation abwhichdatasa gulfersd duegs sifeenaion ol fReOMIAURIGHIRSENVECSy | SR | D,
average transmt buffer usage at the nobile station, e.g., per_each data
servi ce iTimtradio @artafthe teéworkeprstion of the téemunisaen ssateinamgldas' eragiq

paraneters that are selectable by the signal generator 42 to be requested
t 0 bhetrerkicahesibriRNG) 22 VBl iepe bse thddbdivanaltion, Tae tidienstwork val required
to neasure average transmt buffer usage and transmt buffer usage

vari &%&Sué}zogfe\lblgesﬁggéﬁém‘i’ Eorthst s tiORD drrofil dperhtidhs B 16 kakd gl of ther s a

par anet er sured. Additional paranetérs include, for instance,

VMAR reporting t.rigger r.1 adi 2 - ri ggers
G SRIE RSP RS Eb AR 95 o SRR BRI bEsi | 00
At 244 OB ESE0D  toh i VA RS0 fff LA Lt AR SRS 1 e

with a fixed network, here a packet data network (PDN) 28. Data sources, such as a data server
32 are coupled to the network 28 and provide a data source from which data that is to be
communicated to the mobile station pursuant to a data service is sourced. Through the formation

15  of a communication path between the data server and the mobile station 12, data packets into
which the data is formatted are communicated to the mobile station.

The radio part of the communication system also includes a radio resource manager 36
embodied at the radio network controller for the base transceiver station, or distributed
therebetween. The radio resource manager includes the apparatus 38 of an embodiment of the

20  present invention. The apparatus 38 forms a communication-indicia, parameter-type signal
generator 42. The signal generator 42 operates to form a signal for communication to the mobile
station. The signal generated by the signal generator indicates the parameters that are to be

measured, or otherwise obtained, by the mobile station for subsequent inclusion in a TVMAR

12




report-type, and a TVMAR report-identification (ID) are all paraneters,
val ues of which the 15 signal generator selectably instructs the nobile

station late a TVMAR report with. Figure 2 illust ssage
sequence%ggﬁgf‘r&r epresentative of signaling generated d%ﬁ’ﬁ%ﬁsglgfeﬁsat i on of
the apparatus 38 formng part of the conmunication system 10, shown in
Figure 1. Here, in the exenplary inplenentation, the comrunication-indicia
paranmeter-type signal generator 38 is enbodied at the radi g resouyrce

mandiaffic yelusprimeaRIrs it 8¢ EPOHINL) KoK gsdRraiey af the Iaowéq%%twmn%tep%ﬁe made of
the TVMAR paraneters that the nobile station shall be requested to obtain
and redio pespuitca tieaniagerd dSHR¥IER thegpoarnetent thitgnato hesogtairedan e dulispqueantlysi gnal
generator and sent, here indicated by the segnent 72, to the nobile

st atdefétatel rr\xM@.Reeégm,l 1BE YnforpdtRAeedatdd MY, the td RacBbEManadeype otiegnal i s
generated as a 1xEV-DV | ayer-3 (L3) nessage. In another 14 WD 03/105498

s, BrcEnsHEnss, BPUR TR B ilon e #Afbarfobms ARk ohdiuing (IR
i ficat.i. tely, a W y- i fied, TV - ter-BLOB
%ﬁgct;f’ IQIF \%gr}t'@%%i ﬁi@ﬁ%&a Ogﬂ%‘e’f %Prp@q'%{?l Sglgq%‘ a eﬁ?ﬁeﬂﬁ%@g&gg?{@,%ﬁ?orer i nst anggz

(nodi fied) extended suppl enental chanpel assi gnnment. nessage; UH tcﬂe

br oAsagraied hydhagignal geppretor 49 4t Eanspulied Rt e Spse RECAYRF SBORR MPApH FB PRIt e
nmessages. Wien delivered to the nobile station and detected by the detector
t herlandfchanrted defadmpondhbe radie linkoi&i a nmeasurer 56 nmeasures val ues of the
paraneters contained in the signal delivered to the nobile station. Once
measur emefienébite swtibe, inélnéesceambaeivet aircuitry] e tridicateddpor teecivgpmredAGoms a
report signal that is caused to be returned, here indicated by the segnent

74, J@adsRiftda 4B MR KRR datlin ARENSIANRN GAbIIS S Bihet M aidd WphRRRMIE oFi gnal
I's generated at selected intervals or responsive to detection of a select

51 SR b S USSR g a0, 1 e

co rrrr]}JanI) e?ﬁaénlt&rlle &7, ashtye Ssired Pagﬂcibﬂ,esgcllz as Ig)(ra erﬂggﬁ%c:us%g{géu?gb% by processing circuitry.

The apparatus includes a communication indicia parameter detector 54 coupled to the
receive part 46. The detector operates to detect delivery at the receive part of the mobile station
of the signal generated by the signal generator 42. Indications of the parameters detected by the

15  detector are provided to a communication indicia measurer 56. The communication indicia
measurer operates to measure values of the parameters detected by the detector 54.
Measurement is made, for instance, based upon additional signals received at the receive part 46.
The line 58 is representative of the connection of the measurer to the receive part.

The apparatus 38 further includes a communication indicia reporter 62, coupled to the

20  measurer 56 to receive indications of the measurements made thereat. The reporter operates to
generate the TVMAR, or other, report containing the values measured by the measurer 56 of the
parameters contained in the signal generated by the signal generator 42. The TVMAR report is

communicated by way of a reverse-link channel defined upon the radio link 16, o the base

13




| ayers including a reverse-link scheduler 76 that operates to schedule the
packet data 15 commrunications with the nobile station. And, positioned

beneath t uler 76 is the reverse-link radio reso r 36.
And, radi‘gsgai%ﬁ% s 78 form ng the physical |ayer are pgféfﬁpg'ﬁggﬁ%eneath

the radi o resource manager. The nobile station 12 al so includes a physical

| ayer fornmed of the radio channel 78. A reverse-link radio resource
manager 82 is positioned _thereabove. And, a reverse-link 20 protocol/medi um
acced@ngaiver $atiquRl 4o Nisoyalues genrteigad jnsthg MM ABeporabswsed toeperfoto packet
requester. A packet data application layer 86 is positioned thereabove.
The sdlisdilingstoathaluldymcketadaocdnsmunicationateeffdctuatas pattet-basey@nmenicaiiva TVMAR
| ayer 88. 15 WD 03/105498 PCT/ US03/ 17108 The RLP/ MAC | ayer 84 forns the

"m ddér@icemath the@hoblle stageket data application and of the radi o resource
entity. The transmt buffer status and statistics are representative of the

reverse-|i ff 1] : . i | se
enough tolr%]ﬁg raglgféé§se¥ée?;!§ou c%légiﬁ%ﬂ %Lésrg‘%{ ﬁ%?se %é}'fn%r %%%IS;’ fa%%neér% ét %d
reporting.cause mnjnmal .j ct to,the erformance of the Ll e station.
08 nBedt LS LAt (R usied tench ik s@UPE TR0t Bo SHoletiear ¢ e
nmobi l e statjon includes, anongst others, the instantaneous buffer usage,
t he Hemsabuiferfusege i dhgymobilmeiationne gh per each datagervicsrinsiencs, amlibe raporit i n
gquantities are formatted, for instance, in nfstep_size wherein mis a 10
rul t bpfférasageavarenemate silgpranietas thet areselectable dyshesigopl gandratgr 47 tothe f er si ze.
For instance, if step-size is of a value of 16 kbps, when the

| nst penaiedishelushifatiiedus dgET VMARADBRI AddithhalR RIimé ReertBRbduiredss at i on
reports that mequals 4. Figure 4 illustrates a representation of the

UMb glea@ire PREKA! tBarkititliRITRe u?ag_e bR AR Suffe L&l 'e%ﬁﬁt?ceaofftﬁmgf%eﬁgf gl i,

The nunber of packets, as indicated, vary as functi1 on of

10  mobile station also selectably forms a parameter to be measured.

Additional parameters include, for instance, TVMAR reporting trigger types, periodic or
event/threshold-based triggers buffer size threshold values, e.g., low and high threshold values,
the duration/period of full TVMAR reporting in differential TVMAR reporting the TVMAR
report-type, and a TVMAR report-identification (ID) are all parameters, values of which the

15  signal generator selectably instructs the mobile station to populate a TVMAR report with.

Figure 2 illustrates a message sequence diagram representative of signaling generated
during operation of the apparatus 38 forming part of the communication system 10, shown in
Figure 1. Here, in the exemplary implementation, the communication-indicia parameter-type -
signal generator 38 is embodied at the radio resource manager 36 and, as indicated by the block

20 42, a determination is made of the TVMAR parameters that the mobile station shall be requested
to obtain and fo populate in a TYMAR report. A signal is generated by the signal generator and
sent, here indicated by the segment 72, to the mobile station. In the exemplary implementation,

the parameter-type signal is generated as a 1xXEV-DV layer-3 (L3) message. In another

14




15 here in an exenplary manner. The TVMAR reports generated by the nobile
station are generated at selected intervals, here periodic intervals,

i ndi cate segnents 92. Figure 5 .illustrates an a
represen3%$¥%%gép t he nunber of packets buffered at the nﬁé@ggﬁﬁj(gtlon
again as a function of tine. Here, the reports generated at the nobile
station are generated responsive to triggering events. Here, the
triggering events are the nunber of packets 20 buffered exceeding a high
t hr eSO A, TcsiEngl IOBTATHRARD & A O QOSPEOBHPITERGIF £ 95 HFE)
generated responsive to occurrence of such triggering events, here

i ndi dgdadds Byfindddn ae JRTOV splfication opratiemately’ [alnngd)pqmgiﬁede’ﬁwmg that is,
too frequent reporting occurrences when the buffer size changes too

si gnbdrirfaiet-BY OFof 8 SRRl itk cRarRl. | Titk RfmhthifiB of ANE3 ARBGIBYS, B3t iRdtarcBe
report 16 WO 03/105498 PCT/US03/17108 can bé del ayed for a selected tine

R

iate, s of alternate variance. A full report and a
3’%0 &\“ ysﬁm?@ {er )aﬂ?”%ﬂ‘\“ ° B?HIOP‘H FEFEF@%agS%\I ues of conplete status and
statistics while the 5 differential report orts on a different
syndi cat | Stheatdebvaredio the mpbilp statier ﬁmhdfé@ﬂ&fbw R‘@tdﬁiee@f theeeofdhpr evi ous
status. This indication is also used as a reverse link data rate request
i ndi coamonicatiornt indicidrasesusy 46 inmasures ealyestaf theyparemstersaontamedds thesgggnat he dat a
rate at which the packets are communi cated w,th the nobile station. The

di f f glgtddab thiepobile ftMidh Gnosin@kereRichtsleeabas hoonahatiedion)ndibia nobi l e
station and 10 transnmitted to the base transceiver station while the full

r ep%gmft&r efatd¥! rEbcﬁJt Sizhdithd: 8E3RE& 0 HeTPRbfed, HRE lﬂc@da&rdtbms Eég%eam s

provi ded by way of a reverse |1 nk physical layer signaling, i.%e.

) cloaae SRR b Rr b ﬁ%ﬁl%ﬁ%%&%ﬁﬂ e S%%%ge&ruii o ehe

delivery of the re ort y manner. The differential and full
repoﬁnfeé'x%léﬁrﬁp@ﬁ t@é@?ﬁ“% quch@ggﬁlﬁ%g eWt-di f f erent

Figure 3 illustrates the communication system 10 in terms of protocol layers. The radio
part 16 of the network portion of the communication system is defined in terms of protocol
layers including a reverse-link scheduler 76 that operates to schedule the packet data

15 communications with the mobile station. And, positioned beneath the scheduler 76 is the
reverse-link radio resource manager 36. And, radio channels 78 forming the physical layer are
positioned beneath the radio resource manager.

The mobile station 12 also includes a physical layer formed of the radio channel 78. A
reverse-link radio resource manager 82 is positioned thereabove. And, a reverse-link

20  protocol/medium access control (RLP/MAC) layer 84 is positioned above the resource requester.
A packet data application layer 86 is positioned thereabove. The mobile station here also is

indicated to include a reverse-link TVMAR layer 88.
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15 channels. If both of the reports are sent by way of the sanme channel,
the coding rate of the channel should be adjusted accordingly. And, if the
reports y way of different channels, synchroni | ngst the
reports ﬁsrqgﬁde%%%ry. The full TVMAR report can al so be gg{rﬁug‘gbéﬁgﬂgcdrramoo
reverse link |ayer-3 nmessage or alternately, the report can be included in
the REQBLOB field of a supplenental channel request nessage (SCRM or a
suppl enment al C el request mini_nmessage (SCRMW). The follow n

i || ustrat Ierge ﬁgéﬁﬁﬂa?rﬁﬁmﬁt_m opddle yeser w%tg@wécet dtgenplicatnegngd Cl%e ngt h
(bits) 17 WD 03/105498 PCT/US03/17108 TIME INTERVAL 3 NUM SRID 3 REVERVED
2  FBielradiedesoyrasionti SR Thedmoemitdnlies stofus the stabético wiengprEsdvitRiveaf dreet er s per
service instance SR ID 3 | NSTANTANEOUS BUFFER 4 AVERAGE BUFFER 4 BUFFER

VAR Ahefse4ink RaBERWEDNE. T hddEi o TRRRAR/MA T @ititphicie shaighas nstalilo set this
field to the interval in the nunber of 20 ns intervals during the

meas Entholsh NN ' 1 this field
to ti%&%ﬁﬁb%r §(§f g%é?@?fce |ar?§:teg%gtesséqaﬁe%hé %&h%ﬁﬂﬁggﬁﬁéD - The

bi O .sef..this field to "00'. 10 SRID - The nobile station
shal &gog%fﬁ%‘#ﬁffgﬁﬁ?g{%ﬂ%{a?ﬂ% service instance |D.

As noted previously, the transmit buffer measurement to be measured at the mobile

station includes, amongst others, the instantaneous buffer usage, the average buffer usage, and
the buffer usage variance.

The report in quantities are formatted, for instance, in m*step_size whereinm is a

10 mwltiplier value and step_size is a selected step quantity of buffer size. For instance, if step_size
is of a value of 16 kbps, when the instantaneous buffer usage is reached at 64 kbps, the mobile
station reports that m equals 4.

Figure 4 illustrates a representation of the number of packets buffered at the mobile
station as a function of time. The number of packets, as indicated, vary as a function of time,

15  here in an exemplary manner. The TVMAR reports generated by the mobile station are
generated at selected intervals, here periodic intervals, indicated by the segments 92.

Figure § illustrates an analogous representation of the number of packets buffered at the
mobile station, again as a function of time. Here, the reports generated at the mobile station are
generated responsive to triggering events. Here, the triggering events are the number of packets

20  buffered exceeding a high threshold 94 or being less than a low threshold 96. The reports are
- generated responsive to occurrence of such triggering events, here indicated by the segments 98.
To prevent “ping-pong” reporting, that is, too frequent reporting occurrences when the

buffer size changes too significantly in too short of a period of time, the generation of the report
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| NSTANTANEOQUS BUFFER - The nobile station shall set this field to the
I nst ant aneous buffer usage in the unit of 16 kbps. 15 AVERAGE BUFFER - The

nobi | e st‘gbil? lgosﬁ |1 set this field to the average bu”“rb’i@?&{f;ﬂost he

unit of 1 UFFER VARI ANCE - The nobile station shal I's field
to the buffer usage variance in the unit of 16 kbps. 20 RESERVED - The
nobil e station shall set this field to "00'. In one inplenentation, a
series of differential reports are generated and thereafter a full report

IS generated. A the | ength of. ful l [ ri | i mes
bet meeﬁmba%‘?l‘g‘?lﬁqﬁgfﬂr a ?gecéﬁ‘ﬂ%ﬂ& pf”ﬁ?‘#' hf% Forte ‘i{hgﬁge {shé 5218 {éég F)éée\? g?du%.} Qﬁﬁééét report
period for the differential report is one or nore 18 WO 03/105498

PCT/ US@@hltK%BenQﬁPWW@?BP@E%Q?MH@R“& subframe of an R-SCH forns, for:
i nstance, a power control group (PCG. Figure 6 illustrates a nethod,
shown gener dlheT VAR 67 othyr appirepviatd; cerfoatcis Iogﬂ]éﬂr@a‘@ saiancend BH reposiaRd @i cat i on
I ndi cia associated with a nobile station operable in a radi o conmuni cation

5 syst amfdrbdial peRYd defullreporp arhkieles halaesofwmplste siatus and statisticsedhile g st , and
as indicated by the block 108, a communication-indicia paraneter-type

Si 088l 43rS 60 S E b B orPMIAIE SrldMhibR of BRITUTRRA Je ohlvdl Durreliiatas T

contai ns values ‘representative of” selected values of buffer status indicia

that are to be neasur.ed at .the i L .O0.1: ' | £a888dn to the

i ndi cafdicHeus iy Jgkélﬁ Hﬁﬁm?gs {Igote)ugr?gbag Itagé‘ée %tl}%n%ﬁaoﬁt%@%%seﬁclt ed thereat .
10 Thereafter, and as indicated by the, block 112 el ect ed val ue f. the
buf f er bgsa¥teEon, ke K lacre%ﬁ@é)fﬁ%g%?éa thex ,rai%ati%%%ﬁ@aaﬁ% FRETBI altI’§4, a
buffer status nessage is generated for communication to the network part
t o repovith the nolfilestating. of the data at the nobile station buffer.

The differential report forms a single bit feedback generated by the mobile station and

10  transmitted to the base transceiver station while the full report forms a multiple-bit feedback
report. The report mechanism is provided by way of a reverse link physical layer signaling, i.e.,
the report information is imbedded in the physical-layer data frame. Use of the physical layer
through which to communicate the report best ensures the delivery of the report in a timely
manner. The differential and full reports can be carried by way of the same, or different,

15 chammels. Ifboth of the reports are sent by way of the same channel, the coding rate of the
channel should be adjusted accordingly. And, if the reporis are sent by way of different
channels, synchronization amongst the reports is necessary. The full TVMAR teport can also be
sent as a cdma2000 reverse link layer-3 message or alternately, the report can be included in the
REQ _BLOB field of a supplemental channel request message (SCRM) or 2 supplemental

20  channel request mini message (SCRMM),

The following illustrates an exemplary TVMAR_BLOB report message format.

Field Length (bits)
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Because the nobile station is instructed as to what paraneters are to be
measured and reported back for purposes of packet scheduling, inproved
packet 539 ng s possible. 15 The preceding descripti ﬂ%
preferre @gghg’%% for inplenenting the invention, in %8ﬁUggﬁﬁa eits
practice and application clear to one of ordinary skill in the art. The
scope of the invention, however, should not necessarily be limted by this
description. Rather, the scope of the present invention is defined by the
following clains. 19 What s clainmed s -1 An apparat-bs—corpri-sHRg—a—
r epor|t TIERIINGRRMAE sel ecting a first bar aneter and a second par aneter, |t he
first] paraneter corresponding to a neasured value neasured by a nohile
st at i [a(UMY@RIDsecond paraneter correspdnding to an attribute for
procgssing the first paraneter by the pobile station; and a nessage
generARURASES at 1 ng a nessage that Ts{gent to the nobile station over
communi cat1 ons channel the message co1taining an indicator for the fir

par aneter—antg—th ||u aran WPER Hﬁ&en
conpr f%fi‘i]ﬁ’@"@ymw %%%’ﬁ?sf%f;thg ﬁlrogvns‘(?nTgQ on(isla]f ‘%S B%Igge}t})écrﬁm Jars
packet..over the —communi-cati-ens—channel—based-onthereasured—value—6f—i he

first %J:]@rreter. 3. The apparatus of c ai m 2, the report configurator
selecting the first paraneter that cofresponds tao a huffer usage of a
buf f erINSTENTANEDES BICKEER recei ved at4the nobile station. 4. The
apparfatus of claim1, the report configurator selecting the second

par anek 9Br AGBIBUBFERdI cative of a threghold event that is detected by the
nobi lje station. 5. The apparatus of claim1l, the report configurator

sel ec ﬁU?FEIREVME’ar ameter 2

MDD
— ~+

RESERVED 2

TIME INTERVAL — The mobile station shall set this field to the interval in the number of 20
ms intervals during the measurement period.

5 NUM_SRID — The mobile station shall set this field to the number of Service instances in the
TVMAR BLOB.

RESERVED — The mobile station shall set this field fo ‘00°. ~
10 SR_ID - The mobile station shall set this field to the service instance ID.

INSTANTANEOUS_BUFFER — The mobile station shall set this field to the instantaneous
buffer usage in the unit of 16 kbps.

15 AVERAGE_BUFFER — The mobile station shall set this field to the average buffer usage in the
unit of 16 kbps.

BUFFER_VARIANCE ~ The mobile station shall set this field to the buffer usage variance in
the unit of 16 kbps.
20
RESERVED - The mobile station shall set this field to “00°.
In one implementation, a series of differential reports are generated and thereafter a full

report is generated. And, the length of the full report period, i.e., the times between generation

25  of the full report is a selectable value. The report period for the differential report is one or more

18




that is indicative of a selected tine interval for neasuring the neasured
val ue of the first paranmeter. 6. The apparatus of claim1l1, the report
confi gur r ting the second paraneter that is indi @,h a

sel ect ed%ﬁ%ﬁgﬁﬁrval bef ore sendi ng a measur enent reporf /;[/]g@ﬁlgiosrmbi |l e
station, the neasurenent report containing the neasured value of the first
paraneter. 7. The apparatus of claim1l, the report configurator selecting

t he Of\sky er £.S.. 1 Al catd -t f r ement
oport oy REVIERT donh AR in} BFLCRISCHE itk BRRIbe o RS ko TR TV
bei ng%¢¢ﬂ| cative of a differential report, the differential report

i ndi g a difference indication of the neasured value of the first
paranmeter . 20 9, An apparatus conprising: a paranmeter detector extracting
ndi cat or Sy 6 HIvs{Taies Agestanto seawinneralBat 46 bypakishtiednoilemepoing ohge
recei ved over a conmmuni cations channel, the first parameter corresponding
t 0 acomemwicedoniaklicta sasdciated edthnaimphbiteastaicer opeeabl empondiongnimurddatiaht r i but e
for processing the first paranmeter; a paranmeter neasurer determ ning the

N as gyeeh tat bR vafes thiepdckétHas@PERAMEERatidh seRRERr dance with the second
paranmeter; and a communi cations reporter sending a nessage over the

ter; | i . X th
comuni Cth&”aﬁ‘%&i{g&cgrtﬁg%g?hmﬁagﬁ% %%g.&%dn}#%,ﬁo%—%mgggwﬁgiﬁﬁ%g tal €

first paraneter. pparatus & anet
detegctin thr eshol d event as eci fied_ by.the second paraneter and

res pgs eln\g}rgﬁe;(/i ﬁarn%%%‘%]f‘llcﬁtboq tﬁéﬁ%g‘ﬁﬁﬂﬁ%@é\%' gmé/ﬂg'?g 8?’%%‘?13 Fﬁﬁ%sefﬁar P s sage
containing the negsured val ye, ,11. The apparatus of claim9, the paraneter
meas ai‘ gqlecg%lt\@fq.ﬁs ﬁ?ﬁ&fﬁ%a%ggw%@ayad‘p tebe measured at the mobile station. The

signal is sent, indicated by the block 110, to the mobile station to be detected thereat.

10 Thereafier, and as indicated by the block 112, selected values of the buffer status indicia
are measured. And, as indicated by the block 114, a buffer status message is generated for
communication to the network part to report on buffering of the data at the mobile station buffer.

Because the mobile stafion is instructed as to what parameters are to be measured and
reported back for purposes of packet scheduling, improved packet scheduling is possible.

15 The preceding descriptions are of preferred examples for implementing the invention, in
order to make its practice and application clear to one of ordinary skill in the art. The scope of
the invention, however, should not necessarily be limited by this description. Rather, the scope

of the present invention is defined by the following claims.
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of the first paraneter over a tine duration that is specified by the second
paraneter. 12. The apparatus of claim9, the paraneter neasurer determ ning
.~ a buffer usage of a buffer storing received data packets, the buffer usage
corresponding to the first paraneter. 13. The apparatus of claim9, the
parameter neasurer periodically neasuring the first paranmeter to determ ne
a correspondi ng value and instructing the comunications reporter to send
a correspondi ng nessage over the comuni cati ons channel, the correspondi ng
nmessage contai ning the correspondi ng value of the first paraneter. 14. The
apparatus of claim9, the comrunications reporting sending a differential
report over the conmunications channel in accordance with the second
paranmeter, the differential report indicating a difference indication of
t he neasurgd value.of the first paraneter. 15. A nethod for reporting
par anet er $%Ph ASwFr8EEE ¢BAmuni cati ons system conprising: selecting a
first paranmeter and a second paraneter, the frfst paranmeter corresponding
to a nmeasured value by a nobile station and a second paraneter
correspoqdingﬁhﬂgﬁnzﬁﬁgéglg tﬁlfor processing the first paraneter by the

9

nobi |l e station; [ ong; [ i station
over a comuni’¢H (ggg%ﬁ§ﬁﬁg ?ﬁ?ggﬁﬁggggggﬁéﬁgg3?§E§EE%T%§§65 gégﬁ for the
first paParetes CQHBSHDHS?“& ‘E(')‘r%laas.%)r%&g%?g}e. SRS DX AS et hogi cfcialbnf E‘LS,
further  GRTBIICAECSRORABEP AR g KeidiecssiBh thsrins RAREELER AR, At ket
over the sédfmAidcati ons channel s based on the neasured val ue of the first
par anet er. 172 TRfeagregone@iasEceeraiing a Biessape thabsapldg thamgbile galiep P¥RRcat i ve
of a buf feemnusagbions chaand]uthi enessagsrcontginieg an indidetor dor the Sirsk pgrageteriagd nobi | e
st ati on. the second parameter.

2. The apparatus of claim 1, further comprising:
a scheduler scheduling a transmission of a subsequent data packet over the
communications channel based on the measured value of the first parameter.

3. The apparatus of claim 2, the report configurator selecting the first parameter that
corresponds to a buffer usage of a buffer storing data packets received at the mobile
station.

4, The apparatus of claim 1, the report configurator selecting the second parameter
that is indicative of a threshold event that is detected by the mobile station.

5. The apparatus of claim 1, the report configurator selecting the second parameter
that is indicative of a selected time interval for measuring the measured value of the first
parameter.

6. The apparatus of claim 1, the report configurator selecting the second parameter
that is indicative of a selected time interval before sending a measurement report by the
mobile station, the measurement report containing the measured value of the first
parameter.

7. The apparatus of claim 1, the report configurator selecting the second parameter
that is indicative of a report-type of a measurement report by the mobile station.

8. The apparatus of claim 7, the report-type being indicative of a differential report,

the differential report indicating a difference indication of the measured value of the first
parameter.
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21 18. A nethod for reporting paraneters in a wreless comuni cations
system conprising: extracting indicators for a first paraneter and a
~second paraneter froma nessage received over a conmunications channel,
" the first parameter corresponding to a neasured value and a second

par anmet ey corir, attribute for processingthefirst
par anet e? f.ﬁ%ﬁ?&}g{ gg %‘gnﬁﬂ red valtue of Iﬁ{ fi rstt pay ame

accordance Wl?ﬁar? fer 8@8@8%3" R fheatars fora 8? ange staaseecor\l/er the
comuni cBEPBACE FIRMEsPReIscavE ageré’o"r‘i’E“HPWP 10pp gangel, b‘g R?é?‘ﬁ ®of the
first pafFsPeINgt a mpaesusesh vaber B a3e5pHA RABAPEIFE FREFCSRAIHT 8‘§’| Becting a
t hr eshol Prevessssiegthepustiarasctey t he second paraneter and responS| vel y
instructing t hpaustmmesteodgcmgpiogtier measusadiciluced the dssigaramattranni ng t he
measur edaccosdanee with theldeeondkpdrameief; andai m 18 furt her conpri sing: determ ning
the nmeasured ¥abmen@icatibgs fepsrsdr spadiagne heksapy everatht commauicatiorochanhel; i s
speci fi ethehifeskfl® coaGMIH: BRI MERLRE valik.of TEfiRESS@detef. cl ai m 18 further
conprising: determning a buffer usage of a buffer storing received data
packet s, éhe BHE E%f atH$ 8882inPH rtﬁé Q9RY nle@sd %Jtécﬁﬁé aRREHDd Bfent 2. The
ot hod ‘of el ik T LGt ol iond éﬁﬁg nEARHEhagigRe 17
pararreter i

comuni cat’ g[ﬁf tOrSS]b e é?ests%g%rcré)ﬁga %n aalire I nstructin

gl’respon |ng “message over the

conmuni Ciijl on% channel , r]e cor ondi ngn message cont alﬂ’ll ng % I
correspo % gpméaratuso claim 9, t ep ameter measurer determining the measured value
1ES

of the Tirst parameter over a time duration that is specified by the second parameter.

12.  The apparatus of claim 9, the parameter measurer determining a buffer usage of a
buffer storing received data packets, the buffer usage corresponding to the first
parameter.

13. The apparatus of claim 9, the parameter measurer periodically measuring the first
parameter to determine a corresponding value and instructing the communications
reporter to send a corresponding message over the communications channel, the
corresponding message containing the corresponding value of the first parameter.

14.  The apparatus of claim 9, the communications reporting sending a differential

" report over the communications channel in accordance with the second parameter, the
differential report indicating a difference indication of the measured value of the first
parameter.

15. A method for reporting parameters in a wireless communications system,
comprising:

selecting a first parameter and a second parameter, the fitst parameter
corresponding to a measured value by a mobile station and a second parameter
corresponding to an attribute for processing the first parameter by the mobile station; and

‘generating a message that is sent to the mobile station over a communications
channel, the message containing an indicator for the first parameter and the second
parameter.

16. The method of claim 15, further comprising:
scheduling a transmission of a subsequent data packet over the communications

channels based on the measured value of the first parameter.

17.  The method of claim 15, the measured value being indicative of a buffer usage of
a buffer storing data packets received at the mobile station.
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of the first paraneter. 23. The nethod of claim 18 further conprising:
sending a differential report over the communications channel in accordance
with the second paranmeter, the differential report indicating a difference
i ndication of the nmeasured value of the first paraneter. 24. A nethod for
reporting a neasurenent in a wireless conmunications system conprising:
sel ecting, by a network entity, at |east one attribute for processing the
measur eftdnt Bymatheg Hor iepertiag iparameiss BY AWITAlGSS ¢mBECHEDREYHCENt i ty, an

attri butcempasisgge that is sent to the nobile station over a conmunications
channel , whereiractinfyénditdtorstfot £ first psrageter and adécoad pemnmetertiivan a atesagast one
att ri butreiei@ddvees&intinagicatdyhstdhenivgithefitst pathinkter caréspandiag toreawageed rom t he
nobi | e shfkia@f a seddREMELHRMRIINGTE S8 AGEbILS f618HPQRSIhY tnd fxst he attribute
nmessage ggntains the neasurenent. 22 25. The nmethod of claim 24,

wherein the at. ' Ef ' ' ; ore the
requestSgg%ﬁgggﬁﬁgggégﬁﬁ%t§%£%39@§8§ﬁ@%ﬁ%@ﬁé?Q?%%g?”%%%ﬁéﬁﬁaﬁ%?ﬁid of claim
24, wheréin the.at east one attribute ecgifies,a. n r . age bits
(hat "are 1y atchiRt e S O TOTERN G o SR o Rl ERRE0S P
gener at dpeasyret KaRghMEirSt AFABSICT 27, The method of claim 25, wherein the
nmeasurenent is indicative of a queue length of a data buffer. 28. The

met hod df- ¢l ditgqmehodpleglai!§ futheeemupisiEit is indicative of a queue |ength
of a dat a bufdeteeting a threshold event as specified by the second parameter and responsively

instructing the communications reporter to send the message containing the measured
value.

20.  The method of claim 18 further comprising:
determining the measured value of the first parameter over a time duration that is
specified by the second parameter.

21.  The method of claim 18 further comprising:
determining a buffer usage of a buffer storing received data packets, the buffer
usage corresponding to the first parameter.

22.  The method of claim 18 further comprising:

periodically measuring the first parameter to determine a corresponding value and
instructing the communications reporter to send a corresponding message over the
communications channel, the corresponding message containing the corresponding value
of the first parameter.

23, The method of claim 18 further comprising:

' sending a differential report over the communications channel in accordance with
the second parameter, the differential report indicating a difference indication of the
measured value of the first parameter.

24. A method for reporting a measurement in a wireless communications system,
comprising:

selecting, by a network entity, at least one attribute for processing the
measurement by a mobile station;

generating, by the network entity, an attribute message that is sent to the mobile
station over a communications channel, wherein the attribute message is indicative of the
at least one attribute; and

receiving, by the network entity, a request message from the mobile station,
wherein the request message is responsive to the attribute message and contains the
measurement.
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29. A nethod for reporting a neasurenent in a wreless comunications
system conprising: receiving, by a nobile station, an attribute nessage
over a comuni cations channel, wherein the attribute nessage is indicative
of at least one attribute; and determning, by the nobile station, the
measur enent and generating a request nessage over the communications

channel in accordance with the at_|east. one attrihute, ..wherein.the request
messageZfs i mAF BRthodof slip 4. whesHy ﬁ@h‘?@sﬁgg‘? a%‘é“qﬁﬁﬁ‘fbfbesc?‘fe“%? 2o,

wher ei nbefaee the reauasmesmeeds eenepiedby feanebilestalion; ne i nterval before the
request nessage is generated by the nobile station. 31. The nmethod of claim
29, wheféi n Thenmthddedstaimild, whemcitbibe et lbpsont ptgbute aperbiéss corumbeegEage bits
t hat ar encksagabiti thaeake byanithtedblyithemsbid¢ stetmorblediorcahe request quessagen®essage i s
gener at ggnday(edbytﬁmi%ﬁi&; @4tiinl on. 32. The nmet hod of claim 30, wherein the
measurenent is 1ndicative of a queue length of a data buffer. 33. The

met hod af cl g BYR 0 UIRIRIND S MRerRAGY MeIBIemAt ik Meicalive bea gl la@le | ength
of a dato?agﬁltfa ﬁffer.zs '

28.  The method of claim 26, wherein the measurement is indicative of a queue length
of a data buffer.

29. A method for reporting a measurement in a wireless communications system,
comprising:
receiving, by a mobile station, an attribute message over a communications
channel, wherein the attribute message is indicative of at least one attribute; and
determining, by the mobile station, the measurement and generating a request
message over the communications channel in accordance with the at least one attribute,
wherein the request message is indicative of the measurement.

30.  The method of claim 29, wherein the at least one attribute specifies a time interval
before the request message is generated by the mobile station.

31.  The method of claim 29, wherein the at least one attribute specifies a number of
message bits that are transmitted by the mobile station before the request message 1s

gencrated by the mobile station.

32.  The method of claim 30, wherein the measurement is indicative of a queue length
of a data buffer.

33. The method of claim 31, wherein the measurement is indicative of a queue length
of a data buffer. )
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