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CROSS; ) ATED APPLI CATI ONS The ent application clgans the

' beneﬁ?ﬂﬁgg%ﬁ\lﬁ gl?éﬁijlﬂ pat ent application N(:EBgi E@'/ 38G 815, filed on$7rh§une,
2002. The pwessmi#dsnvention rel ates generally to a nmannetrtiyeswhicgh to
provide information to fucilitate scheduling of packet data conmunications
in a cellular, or other radio, comunication system such as a cdm2000
system Mre particularly, the present invention relates to apparatus, arid
alt associated nethod, by which to facilitate reverse-link traffic

measur eABRARATOS; ANBrASSGLIASTRIhVET HOAO R PERFORMING iRy TRsLINgent and
repor ti ng)- TRABFICSMESSSRAMENZE I AMADIC COMMIBICATIONSYREEM: 0 schedul e
conmmuni cation of packet data to the nobile station to effectuate a

communi cation service (herewith. The reports provide information, in a
tiimely manner, to permt the packet data scheduling to be perfornmed. And,
the report also forns a data-rate request to request a selected data rate
at x 5 which the packet data is conmuni cated pursuant to the data service.
Par anet er s cont ai OROISREFERENGR TO REE ASHIe aPEHIGATIONS net wor k part of the
comuriication system And, the selected paraneters are conmunicated to the
nobil e station, causing the nobile station to report with the valves of the
sel ected pafRNRLEL Spriidafonlcl R e DRBMSH pRQisidAa a%ea@apgma&ﬁ ge val ues can be
used iri the data scheduling. OCT-21-2004 THU 04735 PM FAX NO, P, 05 'WO
- 13/ 305¢88:435%/ MRPR A7eh@80BACKGROUND OF THE | NVENTI ON A conmuni cation system
operates to conmmuni cate data between two, or nore, communication stations,
A communi cation systemis fornmed, at a mninum of a first comrunication
station, form ng a.sending station, and a secqnd co nication station,
formng a r@@é’ﬁ??”ﬁg’vg‘?%ﬁnir%ﬁfﬁ. g&?ﬁéﬁ%tﬁﬁﬁfﬁ?@ |“8’r'1°%§‘? @P%ﬁ’g&%@u?q*?er connect ed
by way of 6 a corQmuication channel. And, data th is.to be co ni cat ed by
Che 11 Aeilialeishei g ool fat BHPIRIs HidRa kel CERRT RS EPBIPEER T on | s sent

to the second, oouupunicati an ation of the co i cati on channel .
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mobile station, to be used to schedule communication of packet data to the mobile station to

effectuate a communication service therewith.
The 1eports provide information, in 4 timely manner, to permit the packet data scheduling
to be performed. And, the report also forms a dﬁt&ram request to request a sclected data rate at
15  which the packet data is communicated pursuant to the data service. Paramieters contained in the
report are selected at the nefworl part of the communication system. And, the selected
parameters are communicated to the mobile station, causing the mobile station to repott with the
i values of the selected parameters in & timely manner so that the reported values can be used in

the data scheduling.




Many different types of col munication systens have been devel oped and
“inplenented to effectuate the communi cation of the data between the
corrununi cation stations. And, with continued advancenents in communi cation

~technglagi I of coxnnuni cadon sy 15 as well as
'inpro@gggnﬁgqﬂﬁﬁigﬁ%ﬁﬁﬁg conmmuni cati on systg%gthave been, and conﬁ1A§e to
be, made. AVB&a#IvdY8onTTUNi cati on systemis as exenpl ary mwmmsmﬁnum

comuni cation. system A radio comunication systemutilizes radio

comuni cati on channel s upon which to communicate the data that is to be
comuni cat ed between the conmuni cation stations operable therein. Radio 20
communi cati on channel s gg@ﬁtﬂ{@ﬁgﬂg@FMﬁgwﬂms formng part of the

el ectromagnetic spectrum As a radio [ink is utilized upon which to define

the conmuni R%Bﬁnﬂﬂni@ﬁ%@?étén oﬁﬁbﬁ@e&n@&rﬂﬁﬁmﬁ%e&%sﬂw b;ﬁoaen reline .

connections upon which defi ne conununi cation channels i1 s obvi at ed.
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conventional, wre I on systen1 An a radi o communi cation
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defi ne ase transcel ver s I 'on, communi cations are generally

ffect bI [1. 15 As
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data that is to be communicated between the commmnmication stations operable fhersin. Radio

20 communication channels are defined upon radio links forming part of the electromagnetic
spectrum. Asa 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

chviated. Implementation of a radio communication system is generally less costly than the




PCT/ US03/ 17108 sauce cel lul ar comuni cation. system Efficient utilization
- of the frequency-spectrum allocation to the cellular communicati on system
is thereby possible. Various operating specifications have been pronul gat ed
t hat fln i paranmeters by which ¢ggl]lular, as well as othe
'"connuﬁﬁégfﬁwﬁ%§@2%éﬁgﬁére to be operable. Sd%@ébsive generations oﬂb &
cel lul ar cowPadms%8ati on systens, incorporating technol agriigdsiiaeancenents,
as such advancenents becone avail abl e, have been defined by successive
generations, or updates to, operational specifications. First-generation
and second-generation systens have been w dely inplenented and have
achi eveerr&peiidpiceanthal veoiid e roduitds @0RnstABICh cohtstiondl, afitelifle @inruhidatogener at i on
and successor-generation systens have been proposed. An 10 exenpl ary
oper at Isﬂ@mﬁ. P&&d, b k@at dogitnunicRfi@ §y&en beh RSmbleaRnted B2@OOmsHIRCi fi cation, sets
forth the operating paraneters of an exenplary, third-generation.
communice@inhMiBateNd 8¥«6. The cdnma2000 operating specification, as well as
other third-generation operating specification, provides for packet-based,

data comuNnjGafile RomRinicARE systdn, @kdr8drliat Sradid ChmPeskeion BRsad heladean ser vi ces,
a packet schedul er that schedul es the 15 communication of the data packets

to eff e@&a@ﬁm&ﬁm&mmia@aéde@&i&@é%is@eudage.qitbéliuzagdomﬁﬁm&ﬁ&e@sieﬁl properly
tile Communi cation of the data packets, the schedul er nust receive

i ndi catkiies O rAREHRAIRREIRE wiR Ablié @RSnd! PRI dbfle kRSHLE pSRANNGI HEniPON Whi ch
the packet data is to be communicated. 1n a proposal far the cdna2000

oper at ioBRlmaRiefoh kRl dFRPuatd HE¥EFDE.| A Bi i 8érhinfnidadbh %@teﬁﬂﬂclﬁ%;@% urenent and
reporting (RLTVMAR) report is specified, e.g., 3GPP 20 specification,

docuneRbiwbhiOnart Hit B3ns3Akh Hroughhi® a RESRRBR I B aflﬁ‘%ith kafching mmas wegsmrnt s and.

reporting is to performefficiently reverse link packet data scheduling by
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i ndi cations. Existing TVMAR-report "proposals are deficient in several

r egar dgranstBiferiokist ddhdess RAORARA oF - S6IREH 8 thy s RERAYHIES afell Whed foBilat US '
reports, to be conununicated variously, upon a dedicated channel, a common

channelsaief is ifhfnBs M lde APy 8 dak HaERADA GlatioR LOBBMItinARe EABRNIy eV er se
channel . Such single-bit status report is to be reported, variously by way
of a peErestAblvilt tBBasd BRsSeif: st@fbrQha AR e @E?IP. is, '
15 As a mobile station travels between cells defined by different ones of the base transceiver
stations, carynunication handofis are effectuated to permit continued communications by, and
with, the mobile station. Through appropriate positioning of the base transceiver stations, only
felatively low-powered sipnals need 1o be generated to effectnate communications between 2
mobile station and 2 base transeeiver station. Hand-offs of communications between successive
20  base transceiver stations, as the mabile stalion moves between cells permit the continued
T communications without necessitating increase in the power levels at which the communication

signals are transmiited. And, because only relatively low-powered signals need to be generated

1o effectuate communications, the same radio channels can be reused at different locations of the



The single-bit status report provides only very limted information, both
" prospectively 10 and historically. And, the existing proposals set forth
the connrunication of the single-bit status report on an unsolicited basis.

. Tf th epo. |s sent at a linme dini ich the network payt
cannoﬁC%%G%@itlmmn@k@ me of the report, the a%s report is of, b7
essenti al | ywoenestssl i ty. Wd, the neasurenent format, maasusedEids peri od,

anal reporting Niggers are not necessarily based upon. network-part

determ nations, thereby limting the optimality of the system efficiency.
15 An inproved reporting nmechanismfor providing a resource manager, such
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rel ate ket - . conmnmrm cation services in an advanced- generati on
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generated at a ile station_ are used tq schedul e comul uni catjon of packet
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dat a wSEHTRE RoHHes o SEFBAnY SPoEiraiops e genemtipR M4t dmeEiiPrc e
therewith., Tinely reports_are generated, that provide information to permt
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a selective data rate at which e packet data

dat a-rate.request .to regues h
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report are.sel ected atglthe network part of the communication system The
sel ‘Pct SR ARTENE SBECHICER MY ioe HegdpaOpeqiration fiHRrth B§Usi ng t he

nobi | e stattion to report with the values of the system paraneters in a

ti mel y “REAREP TR o1 FEmpias A u g rinecommpnatonsysienn Thafdmp309at o
scheduling. In cine,as ect. of th&‘ resent invention, the network part of the
radio €8 ISRSSHCBHP s 5%‘?’%%@3}@% ~EENGERIAR PREFEHNESEefitatioh PRViBes 198 cont ai ned -

in a TVMA subsequently to be used to schedul e packet - based

comuni® ﬁfﬁ*‘{?ﬁ%gé{t@?%gl% Lk ile station. Because the
To effectuate such packet-based data services, a packet scheduler that schedules the
15 communicafion of the data packets to effectuate the communication service is utitized. To
schedule properly the communication of the data packets, the scheduler mnst receive indications
of cormunieation conditions upon the radio charmels upon which the packet data is to be
comnmunicated. In a propossl for the cdma2600 operating specification, a reverse link: fraffic
volume and measurement and reporting (RL-TVMAR) report is specified, e.g., 3GPP
20 sPeniﬁcaticm, document No. T8 25.331[1]. The purpose for the traffic measurements and
r-q;rorting is to perform efficisntly reverse link packet data scheduling by the scheduler at the ‘

networls part of the communieation system.




determ nation is made at the network part as to what paraneters shall be
contained in the 20 TVMAR .report, the information required to determ ne
best the packet scheduling in an optimal manner is better assured.

OCT- 265- 20 THU O E%GE,IEM WO U3/ 705498 I n ano PB aspect of the presen
“inven chg) 1,_3%42##%0? ntai ned in the TVNARIEr s{grt, subsequent |y tgje'}b[i3 NO,
P, 10 3net&esiwadsues of which are to be are determ nedwerassi/gnal 1S :
formed, indicating the paranmeter-types. The signal is sent h~ tlae network
part to ibe nobile station, to be detected thereat. In one inplenentation
in S layer-three (L3); a binary large object block (BLOB). The radix
channel to Fesbaehipianation inclodes, brinsiaut, achuibspend ofabufirat e esblie i nvent i on,
the thereto b){]_the network park and extracts therefrom contained in 8le
TUMAR o &t Whinhipselglidata Isputfgedyprict@o 8¢ tatrismbsiopeAnl, eformepanonghiadds her et o,
to measure, or the signal forns a higher layer, is conununicated by way of
a det eét¥§rsgak satiyiuindgetiensof the paraneters that are to be by die nobile
st.ation. The nobile values of the selected paraneters, The val ues neasured,
or ot herw sExighgdi\Ad4Ruypotfprépesalmios deficiehicih several rEfdd SR ciietigopul at e a TVMAR
report Brat is generated and returned to network park of the

3 proposals generally provide for 1-bit status reports, to be conummmicated variously, upon a
dedicated chanmel, a common channel, or a time-multiplexed subchannel, along with another
reverse chamnel. Such 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 stats report provides only very limited information, both prospectively
10 and historically. And, the existing proposals set forth the communication of the single-bit status
report on an wmsolicited basis. If the stafus report is sent at a time during which the network part
cannot praperty make use of the report, the status report is of, essentially, no utility, And, the
measurernent fortpal, measuretnent period, and reporting triggers are not necessarily based upan
networl-part determinations, thersby limiting the optimality of the system efficiency.
15 An improved reporting mechanism for providing a resonrce manager, such as a packet
scheduler, with TVMAR, and other analogous reports, would therefore be advantageous.
It is in light of this background information related to packet-based communisation

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

significant improvements of the present invention have evolved.




cammxuni cati on system Once received at the network part, are used to
- perform packet scheduling to schedul e packet 15 conmunication service wth,
the nobile station. In another aspect of the present invention, the

prot o r Th I nk | ayer includes an radio ItLp buffer status
'inforﬁgﬁggg&gnﬁm§yaﬁiEﬁics are obtai nabl e. aE@FEied to formthe TVMAR
report af tiveomuoilsmse station 20 part of the comuni cati opciayssd/emg o be used
thereat for The TVMAR report is generated, for instance, at triggering

condition.. \Wen generated responsive to instance, generated at sel ected
time period subsequent to the values contained in the TVMAR communi cati ons

to effectuate the system ggniiReeSr ThE sNv@BvPioyayer. At the RLP layer,
neasured at the RLP | ayer is conmunicated to the network scheduling

pur poses. intervals or responsive to a conditions, the report is, for of
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Stat'St'Cqﬂ and statuys val ues neasured by the nobile station. And, a

di f f er eh$E AT PLYBRT e, cepumnication system.

5 Through operation of an embodiment of the preseni invention, reverse-link, traffic
measurement reporting is facilitated. Reports, such as TVMAR (traffic volume measurement
and reporting) reports, generated at a mohile station are used to schedule commumeation of
packet data with the mobile station to effectuate a communication service therewith.

Timetly reports are generated that provide information to permit the packet data

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
in the report are selected at the network part of the cormmnnication systern. The selected
parameters are communicated to the mobile station, causing the mobile station to report with the
values of the systern parameters in a timely manner so that the reported values can be used in ti:m

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 8 TVMAR report, subsequently to be
used 1o schedule packet-based communication services with a mobile station. Because the |
determination is made at the network part as to what parameters ghall be contained in the

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

manner is betier assured.



reduced nunber of hits, e.g., a single bit value, indicating a difference
“indication of status values relative to prior reports. The differenti al
report is interpreted as an up, down, or constant val ue, Because the val ues

reporfed bi station are pf paranmetigrs, requested by the network

part @?P?ﬁ%0®mi'%éaﬁ] on system the infor rTétA‘t%i @n is nore likely toﬁbﬁ?

appropri at eMAdB1¢HE schedul i ng of the packet| data conmmumiCrasharises And,

W iren the report is generated responsive to the request of the network,

part, the report is nmare likely Cn be delivered to the network part 10

during a tinme period in which the network part is able to nake proper use

of the val uésansthet sipagidf tha prebeat megntion, when thelhpemestnglvaitdsof whish eetisbe

t herefore, apparatus, and ap associated nmethod, is provided for a radio
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comuni cation-indicia paraneters sent to tb.je nobile station and détected

by the conmimimotisi apewt bfithe hieseprinesmabs thedediiielsRion AR B HIneRkon | ndi ci a
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populate a TYMAR report that is generated and retuned to the network part of the

comumupication system. Onee received at the network part, the values contained in the TVMAR
are used to perform packet scheduling to scheduls packet dath communieations to effectuate the

15  communication service with the mobile station.

In another aspect of the present invention, the cdma2(00 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 obiainable. Statistics measured at the RLP layer
are used to form the TVMAR report aa:"ﬂm mobile station thai is communicated to the netweork

20 part of the communication system o be used thereat for packpt scheduling purposes.

' The TVMAR repott is generated, for instance, af selegted intervals or responsive to a
. triggering conditit?n.. ‘When generated respoﬁsive to triggering conditions, the report is, for

instance, generated at selected time period subsequent to the pecwrence of the iriggering event.




BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 illustrates a functional bl ock

- diagram of a cornnuNi cation systemin which an enbodi nent of the present

invention is operable. Figure 2 illustrates a nmessage sequence dia am
repre at i f.,sd ling generated 5 duri peration of an enbaqgditent

~ of th@%ﬁ%@@ﬁﬁ“ﬁ&@ﬁ?ﬁ@n. Figure 3 illust rat%g @ protocol |ayer qﬂ f*

repr esent atwoos/iof49 he conrnuni ca.ti on system shown i n Fegousishzinhere al so

representative of an enbodi ment of tire present invention. Figurc 4

illustrates a representation of report values generated during operation of

ane enbodi nent of the present invention when the reportss are generated at
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celTul ar or ur rcation system “general € pursuant to a pr oposed
cdmaZOQI[ ‘%)f%g tional specification. A conmunication systeminplenented
pur suan ie standard

‘ In these and other aspects, therefore, apparatus, and an assaciated method, is provided for

4 radio communication system. The radio communication system has a mobile station operable
to communicate with a network part of the communication system, Commupication indicia

15 &ssociated with the mobile station is reported by the mobile station o the network part pursuant
to & high-data-rete communication service, A communication indicia parameter detector detects
network-provided communication indicia parameters sent to the mobile station. A
coppmunication indicia measurer is coupled to the communication indicia parameter detector,
The communication indicia measurer measures values of the gommumication 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 comummnicalion indicia measurer, The cormmupication indicia reporter reports

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




specification provides far high-data rata communi cati on services, such as

| x~V-T3V 15 communi cation services. In outer inplenentations, oilier types
of data services; for exanple, | XTItEME and 1xl;V-DO data services are
inste d onnunication systen11g j 5. al so representativ é
'otherﬁgggégﬁgfﬁ@dyk adi o communi cation sy @éﬁ%. Accordi ngly, Fe ile
foll owi ng deDashisdvsdescri ption shall describe operation:ﬁﬁﬂ&nwﬂmhodlnent of
the present invention with respect to its inplenmentation in a 20 cdzna2000
system that provides for |xL~V-DV' data comunication services, the present
invention is anal ogously also inplementable in cellular, and other,

cozununi cat Adrers pernpleis sppyesiation ef heprserahinvension andethe scopmtbercefapt bh schenmes. 11
OCT-21-2004 THU 04: 37 PN FAX NO, P. 15 wo o3nosa~s rcTnsnsn’/tos

packet -Abksed Temithe woPmpAYiDa timwings detare becflrsamatiedibalabl theWlioinghe robi | e
st'ation 12, as well as other nobile stations operabl e in the comuni cation
syste mdﬁtﬂﬁﬁdeﬁfﬁﬁwlwa@féh@ﬁmmﬂbmﬂfwﬂd erobafimentonirpinyeotivn, emd thesnpcndd packet
scheduling is required to schedul e the conmmi cation of the data packets to
ef f ect ¥éi®s.t he communi cation service. To schedul e the data packet

comuni cation properly, information is required, .for instance, of a buffer
status at the nobile station at which data is buffered during effectuation
of the coummunication service. The radio part of the network portion of the
a conmuni cation systemincludes a radio network controller (RNC) 22 coupl ed
to the base transceiver station. The radio network controller operates to

" performcontrol functions controlling operations in the radio part of the
10 comruni calion system The radio network controller, in tum is coupled
to a gateway (GM~ 24. The gateway 24 forns a gateway that connects the
radio part of the cornmunication systemwth a fused network, here a packet
data network (PAID 28. Data sources, such as a data server 32 are coupled
to the network 28 and provide a data source fromwhich data that is to be
comuni cated to the nobile station pursuant to a data service i s sourced.
Through the formation 15 of a communication path between the data server
and the nobile station 12, data packets into which the data is formatted
are comruni cated to the nobile station. Tlie radio part of the

comuni cati on system al so includes a radi o resource nanager 3G enbodi ed at
the radio network controller for the base transceiver station, or

di stributed therebetween. The radi o resource nanager includes the apparatus
38 of an enbodi ment of the 20 present invention. The apparatus 35 farns a
comuni cation-indicts, paraneter-type signal generator 42. The signa
generator 42 operates to forma signal for conmunication to the nobile



station. The signal generated by the signal generator indicates the
- paraneters that are to be neasured, or otherw se obtained, by the nobile
station for subsequent inclusion in s T VMAR 12 OCT- 21- 2004 THU 04: 37 PM
FAX . 31111598 PCT1U8113117108_ (traffic vol unme neasur t
“and ?ﬁﬂbg%?ﬁﬁ)ﬁ%gﬁgit enerated at the nnbil%& Oati on. Because the fa o]
resource newa@sipsigdentifies the paraneters that are to hergeeeieed in a
subsequant | ygenerated TVMAR report, the information required by the radio
resotu~ce manger, or other functional structure, of the cormunication
system tliat perfornms the packet scheduling is likely to be contained in

the T\rMAl Z,” or OtherB@ﬂgFQﬂﬁkﬁﬁgTﬂmﬁQﬂMﬂﬂ@ﬁﬁ%ﬁWﬂgﬁated, the signa
generated by the signal generator 42 is transmtted by the base transceiver

station upoRaref OMIMRFats b e GRANDEA! aiddedl B MRRRIAS, ﬁ%%%ﬂﬁaﬂl& The

nmobil e station includes transceiver circuitry, here 1hdicated by a receivé-

part  4GnaReudnt draRIMEntliRfchion0S opeldb, TObI | € station al so includes a
controller 52 that contains apparatus 38 of 7.0 an enbodi ment of the

present | v ekl0nules SRRAkA el kncliidR LAGL LARBLEL SRR

i npl ement abl e i n any desired fashion, Suc gorit execut abl e by

P 0905 Shile Glokfih b o nRGIABRATA YSRGS 2 comuni cation | ndicl a

par anmet er detector 54 cou d to the recelve part 46. The detector operates

to detect d?ighﬁ%riﬂuﬁﬁte% Qgrolia%gﬁia%?rﬁgcg&faﬁ]i]ézﬁ égﬁe %@h&ﬁcaﬁ?ﬁg’s%ﬂn Bbwi e signal

generated by the signal generator rons o aranet érs

detectq%ﬂgyh%T aﬁérﬂfﬁﬁﬁﬁﬂkﬁ§5?mﬂ%ﬁ¥ﬁéﬁ%¥ié)é&dﬁ%ﬁﬂﬂﬁ& ation indicia

measur er 56. e conmmuni cation 1 ndl ol a neasurer opera'es to nmeasure val ues

of the parapghgSeelect . . I ks made, for
i nst ance, bgged upondadd%%F%%%ﬂBﬁPgﬁgﬁg&ﬁéﬁgéﬁg%¥%@ﬁ§#éﬁg§§%P5% part 46.
The |i ngnafmest SBRS ntai ' : er to the
receive part.a%ﬁgﬁggﬁggg?ﬁgﬁggﬁ%ﬂr E ﬁﬂgﬁﬁﬁﬁigﬁﬂﬁﬁg%ﬂﬁﬁﬂﬁﬁﬁ fon irrdicia
reggrt%&ﬁ@%,ﬁﬁgﬁmLed to the 20 neasurer 56 to receive indications of the
measur enent 3 nade thereat. The reporter operates to generate the TVMAR, or

O e POk O AR e AR IE R IS TP BRI 38 Of (e

paranmeters contained in the signal genera si’gnal’ genér at or 42.

pon t R PARPF bR R Rt bRl o HENSER A S TR FAX N0, -

P, 17 riggering 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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WO osnosass rcTnsosnnos transceiver station 14. The val ues contained in the
- TVMAL12 report ace used to perfonn packet scheduling to schedul e packet-data
cotnrmuni caii ons to effectuate apacket-based comuni cati on aez~~ice with the
nobi | at i The, paraneters sel ected by t i gnal generator A2 js,of ny
- of vaﬁ@%é’s'%ﬁ?@%ﬂe?ﬂﬂ{ypes, e.g., as instanﬁﬂg@ous transmt buffer'i'uggge
(per each dabas/es498i ce i nstance)) e.g., S12 1D, aver age rorasesm7ios buf f er
usage at the nobile station, e.g., per each data service instance, and the
transmt buffer usage variance are all paraneters that are sel ectable by
the signal generator 42 to be requested to be contained in the TVMAR
report. Additionally, a |inBETATBEDARSCRARUAIOND t o neasure average transm t
buf fer usage and transmt buffer usage variance of ilve buffer of the 1D
mobi | e st at iRefermdlpSrstse Fotedbh yoriramraticn Yaeanihoen gherdlly arbq piokiks foAddi tional |
paranmeters include, far instance, TV7/vZA R reporting trigger types,
peri odi mdoroeveritatiohy eilihmbbiicrasied, siwlgdahembbife Gtios 12 & refissesthipled val ues,
e..g., low and high threshold values, the duration/period o full TVIMAR
repor t i Tige dofimtlhibdtinn epdiénd incNNBAR woRlpgirt, hivehdiler MMYRdiogRA Mt Ihylagss aand a T
VMAR report-identification (117) are all paraneters, values of which the 15
si gnal glenbtyal ftedsttt Bk athigeild StafidiS] oF whik® hihkd Rarsienlel ORHdnA4poOgul ata a
TVMAR report with. Figure 2 illustrates a nessage sequenoe di agram
r epr esemp@isntafve0fA isg ialstaigr general adbitibding aeneebiee®by #hcofapnar at us 38
formng part of the comrunication system1l D, showm in Figure 1. here, in
t he exethah@isyiefoig hpdeiiadiol DR, hefeliRsi GOMAUN1 & HorQ&id Ti biphielPat asTREeEr - t ype
signal generator 3& is enbodied at the radi o resource nanager 36 and, as
i ndi catdnbjtich dfta bl el ad@by e BRE etdktdaad kQfor 16 kAR atile ANMVATZ
paraneters fiat the nobile station shall be requested to obtain and to
popul at@vérst ik thahaft At defiRP Opdn wifchSda@atontSurG@RAMN Hetn e Eagorsih gnal
generator and sent, here indicated by the segnent 72, to the nobile
st al( Orbasd unkdaBecstizpl ary i nplenmentation, ilie parameter-type signal is
generated as a | xEV-1)V layer-3 (L3) massage. Tu anot her 14. OCT- 21- 2004
THU 04. 38 P4 fhdsehilaryimpléinahiibidiHo Q8 2P igkERASIBheSmisRheqRBLa0i on, the
signal is formatted in a cdna2000 QOS BLOB (binary | arge object bl ock)
si gnal ﬁm@fﬂlﬂﬂfhhﬁ;@ﬁaﬂ&@%%&@%ﬁ%&@ Purdiiant @latyRbgdaddedina20m0
new y-specified, T VMAItparanmeter-BT.Oll on the forward |ink chanxel. The *
f or mat tdpegtiafal @BcifichtioR S AFRmScatibe bysteRSRRGERnil Mt Rhe SxHaaded
suppl ement al chai nel assi gnnent nessage; TlIF1AM the broadcast nxessage 5
(Wt h sepedifuatiRegrenBds@aigh-tbrkaRymeLkiesiod BEvieRy, hithgs Essages. ' Wen
delivered to the nobile station and detected by the detector thereof, the
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 resperlt to its implementation in a

20 cdma2000 system that provides for 1xEV-DV data communication services, the present
invention is analogously also implementable in cellular, and other, communication systems

operable pursnant to other cotnmunication schemes.
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comuni cation indicia nmeasurer 56 neasures val ues of the paraneters
contained in the signal delivered to the nobile station, Once neasurenents

are made, the conmuni cation uxdicia reporter generates a report signal that
is ca be, r et d, here indicated by E&re egrzrent 74, 10 to_th

) net\/\o:dﬁ]e'gé'kﬁmoﬁmt@e% ni cation system Th @qsnort signal is geneP'atlgd at

sel ect ed | n{ygrdahSez0r responsive to detection of a sel ecietidnggass ng event.
Figure 3 illustrates the comruni cation system|0 in fezns of protocol

| ayers. The radio part 16 of the network portion of the commrunication

systemis defi ned in.terns oprotocol layers including a reverse-link

schedul er f:&%séam%{a%ﬁ-&u‘iﬂa%%@ﬁbﬂ Be bif:niABle keth tickahevild Sag@nrzpami cal i ons
with the m) e station. And, positioned beneath the scheduler 7Gis the

feve_ZS%Yéﬂa@l&m&an%b% B e tR AAHEEondRuniANEn & 3&@91' Toetraitued fidéatfyor ni ng the

physi cal 1 ayer are positioned beneath the radi o resource nmanager. The

mobi | e tﬁ%ﬁd g&&ﬁuﬁc%cﬁp ehvi Cééégééclﬁdxﬁﬁéﬁréﬁhrah By ehediRAiRES R unicaton ddi 0

channel Feverse-11n i o zesolrce manager 82 is positioned

ther eaqg%/%.;./a ; A@} to BEAYRL B bl GRoPLAHAC oo/ BRAMEE d@BRas: conhol (RL

PMTA. C) I'S positione ove the resource requester. A paclcot data

appld cati o i i ik e ﬁ@b}ggn hare al so
is |Slnd| ot inic g il’h%%ﬂg’}l%g’rﬂé&\?g?i}gﬁ“ﬁ’%ﬁéﬁ@ﬁwﬁwvﬁﬂg%@% 18 PN OCT- 21- 2004

THU 0455%% PNW ‘{lﬁ%‘uigﬁéfg ed c‘ﬁ‘,a.gmE@ffccmtlﬁ'?oﬁﬁeT&Hﬁﬁﬁfchh&n%L&he 12T.,PIh I AC

| ayer e wea e packet data application and of the

radio resou :’J."ge mﬁ:?ﬁ:ita{]t%f th-gqthoFI%atoﬁ H#étc{!ﬂ%:[ﬂu a@&H%YMméﬁl%'a%dx@ S are

xepxesent at € reverse- fic v In addition, the

el PYNAG S0 ds Re Sfc&g%%@ﬂwgﬂsmae%@eraaﬁ&s%%mwru so that

buffer asurenen rting cause mninmal 1npact to the perfornmance

of the np oliele ?psegab 5 tﬁgerfﬁﬁl Lﬁ%«?%rﬁ c@dﬁl%hﬁgt g&ﬁu&nﬁ VR oTaHiokhed betme

measur ennen asure t1on I ncl udes, anDngst ot hers,

oot "SRR ARG Sho HARGR I GANRE 0 Rt il doBh RHleABAR v AWy bUT T er

usage V& report In quantities are ted for instance, in
ntstep ‘§4 Z{‘ﬁe ‘é‘éﬂ%{ra%ﬂ jm],-mssa &tcway that cormects the radio part of the cnmmmucaimn system

('I

with a fixed network, here a packet data network (PDN) 28. Data sonrces, such as 2 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 ofa c;on;tmunicaﬁon path between the data server and the mobile station 12, data packets into
which the data 18 formatte@ are cormununicated to the mobile station.
The radio part of the commmnication system also includes a radio resource manager 36
smbodied 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  prasent invention. The apparatus 38 forms a communication-indicia, parameter-type gignal
generator 42, The signal generator 42 operates to form a signal for communication fo the mobile ,
station. The signal generated by the sipnal generator indicates the parameters that are to be

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

12



10 mul tiplier value and stepsize is a selected step quantity of buffer
size. For instance, if step size is of a value of 16 kbps, pvhen the
i nst ant aneous buffer usage is reached at 6A kbps, the nobile station

repor i, at equ 4. Figure .4 illustr s a representation of t
'nunbebé%%t%§@KQM§ﬂb ff'ered at the nobile stg%ﬁdW'as a function of ti'm® The
nunber of paok#iwsas indicated, vary as a function of teicmmseshSiokere in an
exenpl ary manner. The TV MAR reports generated by tire nobile station are
generated at selected intervals, here periodic intervals, indicated by the
segnents 92." Figure 5 illuxtrates an anal ogous representati on of 1lbe nunber
of pack ¢fHfidwihires ehsademeiendmpotity) St @ARcratad) atithe Ashi sfatinc tReomsethet | me.
Here, the reports generated at the nobile station are generated responsive
to tri ggkyegred ieRider ideBeiee theph@mbletsSiRe bicn@besaikd & Ssubfquantipber of .
packets 20 buffered exceeding a high threshold 94 or being |l ess than a | ow
t hr esh@klr=28. TVIIGR reyed, thS idftiehaf@e 1310 Gy HRSIHO SsdScd ian@ge dibiisee of such
triggering events, here indicated by the segnents 9g. To prevent
" pi Ng- BeRSonal @6k Mihe édh@budidtiod 96tk BAYRAbmIsGROFtE hodfing BIRely when the
buffer size changes too significantly in too short of a period of tinme, the
genar atd todhinkd R thePOMAR, bt other Gploptihte? 284rt. TohbeOdn@teRhe\dzEh]03/ 105. 498 FAX
NO. P, 20 rcT/rlsosnnus can be delayed for a selected tinme period. To

ensur e gbhiaitedithend nRBRALE0E 52 BxeRafed tyalic 1tke ir8Rsdives stefbntubolt € fp@drii od pr 2or
to the generaii.og of the report. The TVMAR, or other appnpriatc, report is

of al f gRRERAMERHLARE Bponihé Mbido HuRPErt and a di Ferential rcpoit. A full report
i ncl udes val ues of conplete stahvs and statistics while the differenti al

report repops ibiid seliidd REIeMs natbehé kb @iy, ‘RE;&Q&&E&%_W%MVBF&% e a
current status and a previous status. This indication is also used as a

rever sg skt ;328 TAS RokiRouesh albdidlbidsia@Bnidlet PEnNR5MAIGE AHphi@fil 38 0., 1O
i ncrease or to decrease the data rate at which the packets are comruni cat ed

Wi til t Be caRidih&y 8£185 bofbnt T0&uio. fFiRrSRriiad 39 1ROIRA: AlRTi4YR] derbdnigl € bit

f eedback generated by the nobile station and 10 transmtted to the base

t1 ans C gy @iherdbdd ih @Ry Wairkbefabtish, fudh bs EmdgHr&hﬁﬁxemmmﬂrmés&rgQ&ui&ﬁed back
e

report. The report mechanismis provided by way of a reverse linh, physical

| ayer si gnatyd sgparkinSincluldd@ ch@Rekibation Pl drRfktérSelbBesidadplbdictiie
pliysical-layer data frame. Use of the physical |ayer through whioh to

CONMMUNk&BivEpdri Wy, 'HR Abtkcthespkratcd HURSt deliferfl 8 thy/REMv artlof 1em@BAE ktatich a timel y
manner. The differential and full reports can be carried by way of the

same, @fthelkiflR k&R atcd by thdARRAPRerailf 420 ThiicBond Shd RPORHEs @Rtcd®Ptheby Way of
t he sane channel, the coding sate of the
15 detestor are provided to 2 communication imdicia measurer 56. The commmication 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 comnection of the measurer to the receive part.

The apparatus 38 further includes a communication indicia reparter 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 valnes 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 chennel defined upon fhe radio link 16, to the base

13




channel shoul d be adjusted accordingly. And, if the reports are sent by way
of different channels, synchronization anongst the reports is necessary.
The full TvMAR report can al so be sent as a cdma2000 reverse link Iayer-

nmessa the report can be in ed in the REQ >qL | d
“of a g@pg{ @@Ié ﬁ"f[a{qﬁ ﬁaﬁhe request nessage (S@& “~ or a suppl enment aI !)FF
channel reow@9snoxisai nessage (SCR The following illust rp@trmg;gﬁngxerrpl ary
TVMAR HLQB report message format. 17 OCT-21-2004 THU 04. 38 PN FAX NO. P,
21 WO 113f t 11y98 PCT/ CISU3/ 171 US SR ?nTNSTANTAI QE~US
BL1F' FEIt 4A' V>r RP. GE BUFFER~t BUFFER VAI t | . 4NCE~ FESERVED Tl ME_| NTLRVAL -
The npbirdneretveAdtitRn 19N aht vaek cldtdided ﬁm@h@a&.&a&é@@ﬁ%ﬁ#\é@kﬁ&ﬂﬂa gepunber of

ZO ns intervals during the neasurenent period e nobi | e

t at C. 1 & ) & th
TVTvI AR Gt ® RSB R R R Ol Pl L ARRERAE

D SR 7Lisdsice whiih@he HBMId &anshation shall set this field to the service
i nstance 7D, 7NSTALJTANEOT. TS Bi | FFER- The nobile station shall set this f

erd to f1m m8ebARhARRAUSHRULRY S AAAARerb: ANV ol Bl or Olrioh Cpdr RS-

A. VERA. GE_BTJFXx' ER- The nobrl on s e aver age

buf fer aéﬂ%dta’?x atngtﬁ.lélfﬁl)émiﬁlg ﬂ%ﬁ% ?%[tﬁer eﬁ%ﬁ@ém\%&s%&? S-f‘hf[t) %Pll %ﬂg station

shall set’ this usage variance 1n i) kbps.

20 RESERWkmiPhafre 0S1oBRbhE ﬁmﬁlgeasgh egegy eadtPhatd dh e iefin e hs)ang %smﬂ one

i npl enentation, a series o, t|a reports are genera

{her o2l e afolobief 8ROV B BRYALE et hde @gmg&pgén@ﬁ%; g, ul | report

perlod I.e he times t1veen genera report is a

o o | o RS vo el AR AR %wv\%ﬁﬂf@%%ﬂg GRELRRHRReafRg 1o one
PCT/ Us%awé%ﬁag@ gﬁiﬁfﬁ%‘c %eaaqg ﬁmsnﬁrbc&ﬁelallsgééb&rm%{gg ﬁpﬁle @L&fﬂ?e§9§' forms, for

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

Additional perameters melnde, for instance, TVMAR reporting irigger 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 reporfing the TVMAR
repori-type, aud a TVMAR report-identification (ID) are 41l parameters, valnes of which the

15  signal generator selectably instruets fhe mobile station to populats a TVMAR report with.

Figure 2 {llustrates a message sequence diagram representative of signaling penerated
duﬁng 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 ranager 36 and, as indicated by the block

20 42, adetermination is made of the ;I‘VMAR parameters that the mobile station shail be requested
to obtain and to populate in a TVMAR report, A signal is generated by the signal generator and
sent, here indicated by the segment 72, o the mobile station. In the exemplary implementation,

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

14




(PCG. Figure 6 illustrates a nethod, shown generally at 10G by which the
- facilitate reporting of comunication indicia associated wwth a nobile
station operable in a radi o conxuxunication S systemthat provides for
packet based communi cation services. First, and as indicated by the bl ock 1
' p8, atJorhreditcEilms fthdi ci a paraneter- type K¥dRal is generated forP:

comuni cat i\w8 oi/fpsjdge nobile station. The signal contai ngcyakesasies
representative o:F selected values of buffer status indicia that are to be
measured of the nobile station. The sisal, i.s sent, indicated by the bl ock
110, to the nobile station to he detected thereat. 10 Thereafter, and as

i ndi catiggieR¥nthilR, e Qfpkalld Brm el BG! @eha YRIOUSSS_HLOEBinbyf tabjé‘dt BIob!@ i ndi cia

are measured. And, as indicated by the bI ock 1l14a a buf status nessage

is gen%%ﬂﬁl%g déﬂ{edﬁ?mmﬂ‘?%éc%atfoﬁ ok, RReRBLNOL Kewdbderifib® T'WEQRI on buffering

of the ta at the nobile station buffer. Because the nobile station is

I nstr Ugaﬁz%ﬂlﬂ? B&@E’\é}?& %Hﬁﬁl?élﬁm&i Orife oﬂﬁaﬂfg%?b&{ Eﬂm@é&ggé iERQihgdcpack for

pur poses of packet sc edu I ng, |nprove packet scheduling is possible. 15

“the pr(ﬁ%&ﬁb%)%féﬁ&&rshﬁ%&%ﬁl BafncPliss x?crlﬁé?:%t A e bRk ARhGARAL I Ng the

i nvention to nake Its pra I ce an ication clear to one of

or di nargy; tﬁ@%ﬁ*&&é}&f%&aﬁ% %g@;aﬁnﬁgn@gqggésnventlon however, shoul d not

necessarl Iimte I ption.” Rather, the scope of the

pr esent | 1V Gk QR 36 nd ALl B s OCT- 21- 2004 TH)

04: 39 PN WO Is clained 1's 23 PCT/ US03/ 17108 1
1. I 2
rmnut | %’a hﬁa&n@xhqﬂa{&'aﬁﬁﬁupaa§yﬁgﬁme%@ﬁ%éﬁgfﬁl ORIk LGS hahh Hin AR AR € to

co net art o e ra 'O conmuni cation system an

| mpr oV eaRAL, éor;é nﬁ%’oﬁ\ﬂ?aﬁﬁ&? dn% Eﬂﬁeﬂﬁfﬁkﬁ%ﬁﬁétﬁe@%& dibigg to the

net wor k par ET o ndi Cr'a assocl at rmbl l e Stating

PUr U bk Fonlia Q'3 8L A sToRl Thafi0 bAHIM Y SR LB BhY irifated s?ﬁ&' sckmitRPAY at Uus

conposi
0 1o the network part of the communication system. The report signal is generated af selected

!
intervals or responsive to detection of a select triggering event.

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

15  conmmunications with the mobile station. And, pos'itioned beneath the scheduler 76 is the
teverse-link radio resonrce manager 36. And, radio chammels 78 forming the physical layer are
positioned beneath the radio resource manager.

The ruobile station 12 also includes 2 physical layer formed of the radio channel 78. A
reverse-link radio resource manager 82 is positioned thersabove. And, a reverse-link

20 ﬁmtocnl/medimn access conirol (RLPMAC) layer B4 is p;)sitioned above the resource requesier.
A packet data application layer 86 is posiﬁoﬁﬂd thereabove. The mobile station here also is

indicated to include g reverse-link TVMAR layer 88,
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6 a conmunication indicia paraneter detector,for detecting network-provided
- 7 conmuni cation-indicia paraneters sent to the nobile station; $ a

comuni cation indicia measurer coupled to said conmunication indicia 9

par anet er. detectpr, said conmunication indicia nmeasurer for neasuripg

“val ue8CTse1-g¢d T Motntthi cation indicia i dent iy by the netmork-provi%ed
comuni cat i @ophRheri @ 11 paraneters sent to the nobil e $iegfpkey7a@d detected
by said comruni cation indicia 12 paranmeter detector, and 13 a conmuni cation
indicia reporter coupled to said comrunication indicia 14 neasurer, said
comuni cation indicia reporter for reporting val ues, nmeasured by said 15

comuni cat i Qe ROENEAS 1VRASULSEs thd ‘@niihE waGH \WOTkb bacR@dhta aéﬂicaﬁ%ﬂ%%' 2004 THU
04:39 PM FAX NO. P. 24 W 03/105498 fPCI/ US03/17108 1 2. lu the radio

COMUNI Gafaiitediteh BAUDT TIR! idhdhitburfer Sl RS sulndits Q%?%%Enﬁtfivc_ ggpar atus for
the network part for tfacilitating the reporting by the nobile station of
the 3 ceieménifkalabRN\ ol ¢ MditRdl e RRPATAE ﬂéﬁmg%fbrsé Soligh 1odhtadi

comuni cation-indicia paraneter-type signal generator selectdgly operabl e, .
for S GeRfraehity sematiiithCalrbAlnt oAbl whfhal HBeaad @Ral . T or
communication to tire 6 nobile station, the comunicatl on-i1ndicia

par @mtﬁffbﬁi’aﬂ@e%itﬂﬁ%bifé%ﬁﬁ@ﬂ ning values 7 representative of the
net wor K- provi ded conmuni cati on indicia paranmeters that said 8 conmunication

| ndi i a_par aebes pAGkEa) The ety bR LARRALFLHS s0ho B AL B WIBRLT N { he

nobil e station cohprises a no e-station rrng data prior

Lo CONTRRLE BlofuQeL, %:E@ﬂﬁ%%%gﬁ%&ﬁ%%?bﬁ@& 118;&%5%1% 1%135% gsrag:?,rm& ce, and

wherein the netwo commruni cation 1 rdi Cl a param val ues of

whi ch 4hgﬁﬁﬁfgﬁ%@@£5ﬁkélq t he conmuni cation-indicia paraneter-type signal
generated by sald 5 conununication-indicia paraneter-type signal generator

. b i af ion. ndici - e | aim 3

wntei n the BT Cop SE 2Rt A ke e, BB BEVLAHEAN aneous burfer
t ot e The . ] . g )

oo et RS g e B R ETRRER0 90 Bty A BT U b, e R e, 4

6. The; | : [ . - s hel d i ndici

conpr 1 ea R $E16% 0%, Al MR AL S b Wig B T AR BB IEN FAx o

P, 25 @Qﬁ&%&%ﬁ%ﬁmgnfgﬁﬁy§03/17108 1 7. In a radio comunication system

having a nobi[e station operable to 2 comunicate with 'a network part of

the radio COTN Bakisa0. MR ATKRRF b IRLAYETRA. Mucd PADALEGS o7 the

nobil e station for repor e networ conmmuni catron indicia
station as 2 function of time. The number of packets, as indicated, vary as a function of time,

-

15 hereinan éx&mplary mamner. The TVMAR reports generated by the mobile station are
generated at selected intervals, here periodic intervals, indicated by the segments 92.
Figure 5 illustrates an analogous representation of fhe 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 {riggering events. Here, the triggering events are the number of packets
20 buffered exceeding a hiph threshold 94 or being less than a low threshold 96. The reports are
generated responsive to ocenrrence of such triggering events, here indicated by the segments 98. -
To prevent “ping-pong” reporting, that is, too frequent repgrﬁng ocourrences when the

buffer gize chanpes too significantly in too shart of a period of time, the generation of the report
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4 associated with the nobile station pursuant to a data conmuni cation
service, data connmicated S by the nobile station to the network part to
ef fectuate the data comruni cation service buffered 6 at a nobile station
buf f er i t.o.con ication to the networ rt, said apparatus
' corrprpg?%{jgﬁoﬂ ﬁmﬂﬁfﬁgw]stat us neasurer coupl éﬁp@t | east to receive P a0
i ndi cat i onswofos@osipusf f er status 8 indicia, said buffer steatraseszassrer for
nmeasuri ng sel ected values of the buffer station 9 indicia; and 1 C a buffer
status nmessage generator coupled to said buffer status nmeasurer, said 11
buffer status nessage generator for generating a buffer status nessage for
comuni cation 12 to the network part to report on buffering of the data at
t he mobi |es bs elayed formstipeied time periodhBo ansprrthat ths teesheli is sreeededhior aliigest he
byffer status nessage generated by said 2 buffer status message generator
conpr i sessugh timk pédidiprionto des genergion Phtheagnedr at us of claim 2 wherein the
sel ected. values neasured by said buffer are 2 neasured at a first tine and
at. | east at a TheJoMhdAR.aretharmpmtmsteireportieofsiiemae vasianga, & MHIPRFSIRE gener at ed
by said buffer status nessage generator conprises a differential nessage of
val ues 4 diffpeaipéripatti ddulbiepd! infladesveloes Geempleln seme aneitatice F'iis fige s
rneasured at the first tinme and at the 5 second tinme. 1 L 0. The apparatus
of cl ai m dffeviemtiadrapott Fepoui drfadiBeredt ayndicati ermefdufaniessa beivepya SEIcE! Y er
stai ns nmessage generator conprises a single-bit nmessage. 22  OCT-21-2004
THU 04. 3% RMiBUD6NG, TRis igicatvi §3)%d 084982 revpeTiiiges a7 rgaest indipatiopigthe
apparatus of claim7 wherein the buffer status nessage generated by said 2
buf f er stabeusatinssage ingereoatooieciesse fenataatte d vichshepaskest §e capmpwEeaid
intervals. 1 12. ,The apparatus of claim?7 wherein said buffer status
nmessage genlethatmmbile statfemr t her 2 coupled to receive a trigger signal, the
trigger signal of a selected value responsive to occurrence 3 of a selected
event, and. wihedifforantiel rpoftifenmssisingledinfosdbaniecrsmatst byt theimphilesiatign pisk f er
status ‘4 nessage generator is generated upon detection of the trigger
si gnal0 of trankmitied tethe beke wanscmver statldh whilkeahejup zapatt freme & muitipldiviepduelei n t he
radi.o communi cation systemis defined in 2 terms of protocol |ayers
i ncl udi ngreporp HYisd regirt herhanisnais gravivied 8y way b toedfedink phsicebayeigsdyge 13-
generated by said buffer station nmessage generator conprises a
physi cal -thayspor: isfsmation # inomiiehin tembysicd-laytalagtipeiec Biee ¢fthephysipal layey. The -
apparatus of claim7 wherein the radi o communi cation systemis defined in 2
terms of thrapebebichiagummrsunioat tudieprgt esiphyseacbd defivgre of harpat it &8¢y one hi gher
| ayer and wherein the 3 buffer status nessage generated by said buffer
stat us nessage Denkifatoinl Qddgl iepets can hegsigdy Ny gbthe pameear ¢ifferelfe hi gher
| ayer. 1 15. The apparatus of claim 1G wherein the at | east one higher
| ayer 18 onghmhsds HAbsthplhreptuisome sentbyvvarofithe sethechisufel.dhe eodinggde ke age
conprises a |ayer-tluee nessage forned at the layer 3 three |ayer. 23
channel should be adjusted accordingly. And, if the reports are sent by way of different

channels, synchronization amongst the reports is necessary. The full TVMAR repori can also be
sent ag a cdma?000 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 a supplemental

20  channel request mini message (SCRMM).

The following illusirates an exemplary TVMAR_BLOR report message format.

o, Field Length (bits)
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OCT- 21- 2004 THU 04: 39 PM WO 03/ 105498 FAX NO. P. 27 PCT?US03/17108 2 1 16.

- The apparatus of claim 14 wherein the radi o conmuni cati on system conpri ses

a 2 cellular comruni cation system operabl e generally pursuant to a cdna2000
oper at.j ecifcatiori that provides fot, | -DV data service nd

~ wher ebﬁggﬁ@@u@ﬁeﬂi iﬁtg{us nmessage 4. gener at@ﬁ @y sai d bi ~Per stat ﬁps ﬁ

nmessage genghaifkwks used to effectuate reverse-hnh chappgheliseiedul ing to

all ocate reverse link channels to effectuate the | xBV-TJV data services. i

17. In a nethod of comunication in a radi o conmuni cati on system having a
nobile 2 station operable to conunuuicate with a network part of the radio

communi cation system ati 3 inprovenent o apparatus for the nobile station

for rep Tﬁﬁ@g}m networ K part commugi catlon 4 indicla associated|w th

t he nob statl ﬁgﬁg‘ursuant to a high-data-rate comuni eaCion service, 5

sai d mel iRl pristmyg—6 measurt g S ected val ues of buffer status

i ndi ciajassotliated with the nobile 7 station buffer; and 8 generating a.

buf f er shatusEssage 1o oI Cat oy To the et wor k- part to 9 report on,

buffering o e data at the rmbile st tion buffer. r 24 OCT- 21- 2004 THU

04. 39 PM Rt el PN S0 TocHRrEd hod _of
claim17* ?1 “t 114 rloﬁf’; GE’ operaotl orﬁ1 prio sl 8’ operatl oni s 2 of
measur i Rg 3-generat+hg—a—conmmi-catypr—ndicraparaneter=type-sigpal for
comuni ¢ g?‘u%on to 4 the nobile station, he comuni cati on-1i nd| cia

par anmet et-iype—si-gRraE—cantal-A-ng vu.IU'C 5—+epresentattye—of—the—setett ed
val ues mFNWMW&@?% cia that arﬁé to be neasured 6 duri ng said
operati Ad—F—sending—the—corrdrteattor—t-ntrcia

par amet - r‘i'g' lé‘to the nobile sta‘%lon to 8 be detected thereat) 1 19.

The net hed-of —clai-m.lS.turt-her—eonpri-pi-Rg—the—eperatien—of-—2detect i ng
the val BYFEERLEMRENTR t he comuni cat %)n-i ndi ci a paraneter-type 3 signal
sent tolthe nobile station - and 4 whergpin the-sel-ected—valuves—Aeastr¢d

during $&FAEBYEPati on of neasuring are

TIME_INTERVAL - The mobile station shall set this field to the interval in the nirmber of 20
ms intervals during the measursment period.

5 NUM_SRID— The mobile station shall set this field to the number of Service instances in the
TVMAR_BLOB,

RESERVED ~ The mehile station shall set this field to *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 stafjon shall set this field to the average buffer usage in the
unif of 16 kbps.

BUFFER_VARTANCE — The mobile station shall sei this field to the buffer usage variance in
the unit of 16 kbps,
20
RESERVED ~ The mobile station shall set this feld to ‘00°.
Tn one implernentation, a series of differential reports ave generated and thereafter a full

teport 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
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5 selected responsive to the values contained in the comunication-indicia
paraneter-type 6 signal. ' 1 20. The nethod of claim 17 further Conprising
t he operation of reporting values 2 nmeasured during said operation of
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5 generating a communication-indicia parametes-type signal, for cormmunication to the

6 mobile station, the communication-indicia parameter-type signal containing values

7 representative of the network-provided communication indicia parameters that said

8 communication indicia parameter delects.

1 3. The apparatus of elaim 2 wherein the mobile station comprises a mobile-station

2 buffer for buffering data prior to communication thereafto effectuate the communication
3 service, and wherein the network-provided communication indicia parameters, values of which
4 are contained in the communication-indicia parameter-type signal generated by said

5 commmication-indicia parameter-type signal generator comprise buffer-station-related indicia,

1 4. The apparatus of claim 3 wherein the buffer-statis-related indicia comprises

2 instantaneous buffer station indicia.

1 5. The apparatus of claim 3 wherein the buffer-statms-related indicia comprises

2 average buffer status indicia,

1 8. "The apparatus of claim 2 wherein the buffer-status-related indicia comprises

2 usage variance indicia
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indicia; and
1€ a buffer status message generator coupled 1o said buffer status measurer, smd
11 buffer status message generator for generating a buffer status message for communication
12 to the network part to report on buffering of the data at the mobiles station buffer.
1 8. The apparatus of claim 2 wherein the buffer status message generated by said

2  buffer status message generator comprises a multibit value.

1 9. The apparatus of claim 2 wherein the selected values measured by said buffer are
2 measured at a first time and at least at a second time and whersin the buffer status message

3 generated by said buffer status message generator comprises a differential message of values

4  representative of differences between the selected values measnred at the first time and at the

5  second time.

1 10.  The apparatus of claim 9 wherein the differential message generated by said

2 buffer status message generator coniprises a single-bit message.
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1 12, The apparatus of claim 7 wherein said buffer status message generator is further
2 . coupled to receive a frigger signal, the trigger signal of a selected value responsive to occurrence
3 ofaselected event, and wherein the buffer status message generated by said buffer status

4  message generator is generated upon detection of the trigger signal of the selected valne,

1 13.  The apparaius of claim 7 wherein the radio communication system is defined in
2 terms of protocol layers including a physical layer and wherein the buffer station message
3 generated by said buffer station message generator comprises a pliysical-layer message

4 communicated at the jahysica] layer.

I 14.  The apparatus of claim 7 wherein the radio communication system is defined in
2 terms of protocol layers including a physical layer and at least one higher layer and wherein the
3 buiffer status message gencrated by said buffer status message generator comprises a messags

4  generated at the higher layer.

I 15.  The apparatus of claim 14 wherein the at least one higher Jayer comprises a layer-
2 thres and wherein the buffer status message comprises a layer-three message formed at the layer-

3 three layer.
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3  specification that provides for 1xEV-DV data services, and wherein the buffer status message
4  generated by said buffer status message generator is used io effectuate reverse-link channel

5  scheduling to allocate reverse link channels to effectuate the 1xEV-D'V data services.

1 17.  In amethod of communication in a radio communication system having a mobile
2 station operzble to communicate with a network péxt of the radio comumunication system, an

3 improvement of apparatus for the mobile station for reporting to the network part communication
4  indicia associated with the mobile stating pursuant to s high-data-rate communication service,

5  said method comprising:

6 measuring selected values of buffer status indicia associated with the mobile
7 station buffer; and

8 | generating a buffer status message for communication to the network part to
9 report on buffering of the data at the'mobi_la siation buffer.
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4 wherein the selected valnss measured during said eperation of measuring are

5 selected responsive to the values contained in the cornmunication-indicia parameter-type
6 gignal.

1 20.  Themethod of claim 17 further comprising the operation of reporting values

2  measured during said operation of measuring to the network part.

25




0A0%8& ()-c ¢ 0gl0%&& ()- clO%&& ()- 10%&& ()- @)|[: NAdc! 10 c(i! 10%8& ()-c
© c'10% & ()- ¢ c 10% & ()- ¢ c' 10% & ()- c' 10%& () -
 9%40% & & ()-vUoc! 10" 10%$&' ()-0 c$10%$&' () - 108108108&c c#B810%R&' () -

- ¢5:10%

. ( _ .

~cef2:1 %goﬁs’r@g\p@g@.% "10%$& ()-0)?22) N'" 118d¥s ()- 0" 100%$& ()-0" 1o%$&(
)-0"10%$& ()-0fJ.9"10%3$& ()-0"10%$& ()-0)?Z) N'" 10%3$& ()-0"10%$& ()-0"
0%3$& ()-0"10%$& ()-056~"B. 9" 10%$&" 10%$&' () - Q&" : 0%3$&
()-0"10%$& ()-0" m&%ﬁﬁnbmﬂﬁﬁmmrf 10%$&' jﬂ“@‘”&“ﬁ% "= 0" 109€$& () -0
) ?Z) N'" 10°/e$& () 100/e$& () 0" 100/e$& () OPQ?SI meerdabi a0 %€ $& () - 0" 0% & (
)- 0" 10%e B4 S Nip-1T09% J7&$& (- 00pq-bF T0%e$& () -
0" 10%$& (gg@ 10°/e$@a?(oy o 10%a$& () 0" 10%a$& ()-0)?Z) N'"10%$& () - 0~bF*" 10%
e$& ()-0f S8 { 147 $50/@ %e$& ()04 10%8H8 () - 0" 10%$& ()-d) ?Z)N'G.
il JK~bF* 1406 FEER) 7 €& () 0" T0Ye§& () 0 10%$&
"()-0)?Z Mﬁ*&mm&ﬂn@m (Mmr&t&gs{@mﬂ&eaw Qusam&@%u&)) "10%3%& () -0"10%%& ()
- Q" 10%e$& ( JrsQ)pfaidalNie, 209, 220, 231, 232, 234, 235, 236, 252, 335, 441, 479
I'pF*" 10 ©3& () -0"10%3$& () -0"10%$& ()-0" L0%$& ()-0" 10% &' ()=0"100e$& ()
-0)?Z) N' *mb;EmméLQ.@.&&mé Y QISR HOA@B & (1ot 1 K@ B () 5:P¥ 1:0B@ H&' () - 0"
10%$&' ( -0) ’?Z)N bF* 10%3$& ()-0" 10%3$& () 0" 10%3$& ()-0" 10%3$& ()-0"10%$
& ()-0"1Q0% % -0 %% ph&! A 0%e$& ()-0"1
0%€$& () 1 @m;m(@&&m(c;mmmm&m’gwmh (m%z&&maewm&p@mm ae@a@ﬂa&us(a) 0"10%$&
()-0"10%8&T()-0"10%$&' ()-0)?2Z) N'UW ~bB*" 10%$&" 10%$&' () - 0" 10%3$& () - 0" 10
%e$& ()-0" 10%3$& ()-0" 10%3$& Q-O) ?2Z) N'~bB*" 10%$&" 10%$& () - 0" 10%3K ()-0"
10%$& () PPTE JONTPIRIDESRE TLEGNP 7) N' f J* " 10% 38 ()-0"10%$& () -0 10%$&
'()_0" 10(M 0" Clr@iores Syieteht . Wi indiaiend ygle:papg:mmtpjaﬂtmxduvmtpassabm Relevant to claird Na.
<=F~bB*" 10%$" 10LBR01 (4% - Tovp 8wy YB A HROL e T Wids | () Tabdel () - 0) 2
Z) N'FG ~bB*{ 20%$"10%3$&' ()-0"10%$& ()- 0" 10%3$& () - 0" 10%e$& 410" 10pe$& ()
-0) ?22) N"+bF*" 10pe$" 10%$& Q-O" 10%$&' ((3 -0"10%3$& () -0"10%$& () - 0" 1D%e$& (
)-0)?2) N Y, P US 2002/0027889 At (YON et al} 07 Murch 2002 (07.03,2002), paragraph 0075,

z">*" 109 10%$& &s)zm@lblk%q@ﬁ&«s@ﬁn&m&ﬁm&wﬁ&n&s A0RREBL, ol )wild"| 10%058b () - 0) 2Z) N'
“abcdf J*1 1096 10peda ) - 0" 10%$& () - 0" 10%83& () - 0" 10%$& () - 0" 109%e$& ()-0) ?Z
) N' de~bF{" 1894 1DYEERFT o T3 RA 0B aai e e 57 Poe$8’ |( ) - 0"'T0o%e$&] () - 0) ?
Z) N' ~bF*'110% 100e$& ()-0"10%$& ()-0"10%$& ()-0"10%$& (|)- 0" 10%$& () - 0) ?Z
) N'~bF*" 109 10%$& ()-0"10%$& ()-0"10%$& ()-0"10%$& ()| 0"10%$& ()-0)?2Z)
N'zAB*" 109% 10%$& ()-0"10%3$& ()-0"10%3$& ()-0"10%$& ()-|0" 10%3$& (){0)?22) N
"vwkyz~bR*" 10%$& () -0" 10%3$& ()- 0"10%3$& ()-0"10%3$& ()-0"10%$& ()40) ?Z) N
" 10%$&|() - 0z{ [bF*" 10%$& () - 0" 10%$& () - 0" 10%$& ()- 0" 10%e$& () - 0" 10%$E&
()-0"10%%& ()-D) ?Z) N' " abz"B*"10%$& (" 10%3$& () 0"10%$& ()-0"10%$& ()-0
"10%$& ()-0" 10 e$& () - 0) 2Z) N bcd bF*" 10%3$& ()-0"10%%$& |()-0"10%$&|()-0"1

0%$& () - Ye $&-)--0-10%e$&—(—01 10%$&
*()-0" 1o°'¢%&erﬁmwﬁ$&a@ﬁmamm&fe$&xc) @OE)MEY!Z@;]@F 10%9$& () 0 10%3$&
"()-0"10%@$e S L Sistmdnr: O TOVE -3 "f~‘-==**~!, l. _' fedlapi ing o F‘ﬁ“ﬁO@e$&' ()
-0"10%$& ()m@maacam&m@m@umm&m@m.,o 10%e $ e br oy B -%: BN LoF* 10

%e$& ()- Q" LOYESE T5=0" 10%e$& () - 0" 10%$&:() - Qmau&%&i&%a)wmmws&m@-()?Z) N'
, - 0" az Z>""q O FE BRI PP PRI = %WUUM‘&”(') 0" 10T ety B & T 2 t* Todes&’ ()
- 0) 2Z) N' 4 d et S e R S L ARl dads 10948 S &ioliodar Qmuauo%{ﬁ&&m(uhmﬂmﬂaﬂm$& ()-0)?
Z) N'" 109g$& ¥=dopqr ~bF*"10%e$& () - 0" 10%e$& (i mintyoigegie gostae Mok s () - 0) 2Z
) N'" 10% §8"( Yot :3:D &t dfeosn, Bttt b ARG &' 10 % $Bbw (e v O B& Y ) - 0" 10%$& () - 0"
10%e$&' ()}-9) mwaumnag@ﬂ/@@&am(n-)mu@;u}mma@@%$"-;Otyeww(m)mwow‘i@ﬁ/@ﬁ&%( )-0)?Z) N'|" 10%$
& () 0" 1M 1 thet inlernatibnal seefch repert I )_0" 10
%e$& () - 0%6}’&8“(‘5"“6“‘%% P 5% 0ve s E)’ ge ﬁp .
—\]ng DepRR00). 200 10%e$L' () - 0" 10Ve "100e e o Mo d

)-0 10%e$&

oL ( =
IN'gj]= fﬁ%% "'d'(’ °E§JMSN % 10%58' gﬁm Y %‘
() Of K,' 10%9 myiidél  h & ()-0)?Z)N'" &0 it "10%4& () - 0

" 10%$& () - Of KNLJH%$&:@) mﬁ 10%$& () - O) ™ )MN'«:- CEPWSEB() 0" 10%3$& (){-0"10%
e$&( Y7 1{0ossigiy Noy (10036 ##p| " " Heading 13]1k" Hparll ng 23} c" " Heading 33}c"
" Headi ng MTFT’“"%W‘F@‘“%T” 8% Headi ng 63] c” "Headi ng 73] c” "Headi ng 83]c”
"Headi ng 93] c"A "Default Paragraph Font k#*>2:;4@30dX Uh: pwi, <>
" 0s5w@ cWbkx, Z+11 9% | 1 #&' L) ;
, - . 1013?44f 579<>?wW@B4CFTHMIJPNt QRTVXZ[ "#a_ccgi kknmor Tsnt zz

)-0) ?Z

H

{0{6},\3GpU#DE@6POK! UF dzb] ao, g " #$UR' ()*+,-./0123456789: ;
<=>? @ABCDEFGHI JKLMNOPQRSTUVWKY6Ti mes New RonanAri al Courier New'h Root
Ent r yWor dDocunent L " #$9&' () *+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #$UR' ()*+, -./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ]




