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FOR PERFORM NG REVERSE- LI NK TRAFFI C MEASUREMENTS I N A RADI O K | ON
SYSTEM GROSS1#ERENCE TO RELATED APPLI CATI ONS The pr esepgraR@di7¢@t | on
clains 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 atinmely 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 r ROSS-REFERENOE G REICKEEDIAPPLIGATIONMI 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
comruni cated to the nobile station, causing the nobile. statjon to report
wi th t he Thegresent applicaiio beﬁaﬁfa%‘ar%wgwn Daiopt RAlipAHGHMEr so that the
reported val ues can be used in the data scheduling. 1 10 Nov 2006 WO
G3/ 18R 1pCledso J/ une,B902.

The present invention relates generally to a manner by which to provide information to
facilitate scﬁeduling 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 af a
mobile station, to be used to schedule communication of packet data to the mobile station to
effectuate a communicatibn 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, causiﬁg 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.




BACKGROUND OF THE | NVENTI ON A communi cation system operates to ﬁﬂnm,b@'éate
data between two, or nore, conmunication stations. A communica |?5‘W_9 tem
i s fornmedwoats/ies4os ni rum of a first communication stati operfiRidnries a

sendi ng station, and a second conmuni cation station, formng 5 a receiving
station. The communi cation stations are interconnected by way of a '
comuni cation channel. And, data that is to be communicated by the first
conmmruni cation station &32%(11:%% second _communi cation station is sent to the
second communi cation stAGKBEFRE ETHEINVENFPNCat i on channel . The data
that is to be communicated is converted by the first comunication station
into a fofmiorEnEeaion systsmaperalesi te soionnigpterdatatestwormitig, ontiorsn 10 channel .
And, the second comunication station operates to detect the data
comuomamhizdtion tatieiso Aacwnhonicaitdveteintie forifea) Ataimmnalmeofd fist t her eof .

Many different types of conmunication systens have been devel oped and

I mpl esmpueRati 'rfgﬁﬂlﬂbﬂi | e nrnﬂf‘g
conmmuni cat i g#@?ﬁ%ﬁﬁi@%%%?%t Cohﬁﬁ%%oﬁsiﬂg@gﬂn%%ﬁﬁﬁ%ﬁ@b%m cation
tech J: W . l.catlon syste 15 as as . ..
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be, de, di 0 ni cation systemis an exenplary type of
FOq . Y e dfahabis R DEATEOUESRALEY G5 8 GOURINARIGR FITR I the gregnd

comuni cat j on channel s upon which to communicate the data that is to be
conEPTREREALT s serd t@ Bierpgeandromempnigagion siation by vyl of theher ei n.  Radi o 20
comuni cati on channels are defined upon radio |inks formng part of the

el ectomomagicetidrcchagpelc (ThawataAkatas fodst comnndicats istcbhverted byphefisshi ch t o defi ne
t he conmuni cation channels, the need otherwise to utilize wireline
conneghinAkatigoNatidli gt 4 Rreab peenié REVAHIMGAChIRH GdARebSminsnicatdn at ed.

| npl enent ati on of a radi o comruni cation systemis generally |ess costly

idanchfiBel And, the second communication station operates to 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 communication 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;nmunicated between the communication 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 chamels is

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




10 Nov 2006 WD 03/105498 PCT/ US03/ 17108 correspondi ng costs that w%% “be
required to construct a conventional, w reline comrunication s@ﬂoéf And,

a radi o comANAes i on system can be inplenmented to form apdPRkéLi7108
conmmuni cation system A cellular comunication system exenplary of a radio

comuni cation system has been 5 widely inplenmented and has achi eved w de
| evel s of usage. A cellular conmunication system provides for radio

comuni cat i ons th nobile stafions. The nobile stations permt tel ephonic
TSR GHE Gosis it oAt b raaiied WesoBHIch A GREVeRBRAL MRS SN aRPR o
systemincludes a network part that is installed throughout a geographical
ar easyara. whedh ahdie sompainiaaliph syssena cabrsimpdemenied tafooniaymebdle of radi o
channel s. Base transceiver stations, formng portions of the 10 network
par t caxfimtifieatiomnsystaincat i on system are installed at spaced apart |ocations
t hroughout the geographical area that is to be enconpassed by the

comuni capiceftuigydn@itnibRidh Yhteln) ExAA&y df L3AR6 Bb¥Tunidafbh MRtALHOBSna Cel |,

formed of a portion of the geographi cg?’ area. Wien a nobil®e station is

i t hj | A | ver | O ni |.ons are
S er el fufibéas LI e Ra\IRE VAT IRAE A SO s FHP BBRCS The
cell. 15 a nobile station travels between cells defined by different
onesTsFeh Priuds ComamicatioR vt g N Fationso e A bileiBHORBPRIBHHelcpfaic
effectuated to permt continued conmunications by, and wth, the nobile
st at f@pRUTRRtinRdR ba sEeupripd thersiivongh. oficaliular conpreunigation systeaicacidss ast at i ons,
only relatively | ow powered signals need to be generated to effectuate
conmeetwork pastibathe insedlied throughout £ gedgaiphinal amed and bathevhiclatheaaibile statibmd | on.
Hand- of fs of conmuni cati ons between successive 20 base transceiver

st at ¢@RBunioste bl &ayifirddio ShahtllN BARYeMHsbat¥aemions! thamiRg Hbeitions BEmeont i nued
conmuni cations wi thout necessitating increase in the power |evels at which
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geographical area that is to be encompassed by the communication 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 baise transceiver station, communications are generally
effectuable with the base transceiver station that defines the cell.

15 As a mobile 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 traﬁsoeiver 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 transmitted. And, becauss only relatively low-powered signals need to be generated

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




to effectuate comunications, the sane radi o channels can be re@%@?f@é&i
different locations of the 3 10 Nov 2006 WD 03/105498 PCT/ US03/ same
cel lul ar womMMEati on system Efficient utilization of tBgrysesi7108
frequency-spectrum allocation to the cellular comunication systemis

t her eby possible. Various operating specifications have been pronul gated
that define operational paraneters by which cellular, as well as other,
comuni cation systens are to be operable. 5 Successive generations of

cel | sAozercetivlancorpanicetiorssysteonsE fficrentuipliwativn of thedidynehaysspeattuna diieoatienent s,

as such advancenents becone avail abl e, have been defined by successive

genetoaht edlalar ebmipatiosisn bsierRehaicbppaksiieec i cat i ons. Fifst- generation
and second-generation systens have been wi dely inplenmented and have

achi eved §i,a0i.f \ : ' i :

t hird- gen?é%sgquegﬁ géﬁécééﬁé%gglﬁs- %%’%g,rgg% @g%usl%/dst% %eaﬁ\?g%@gg{r}o%ag oposed. An 10
exenpl a oper.at.i.n ecificatio referred.to as the 200

opochPREHpR N G SIRBET 1 VATH St bR bt e SRR GRS ar .

t hird-generati on _conmunj cati on system The cdna2000, operatin

shecPRoCessive ganergionsat cellulapeqramuiting i syl BB P TROBYEE 29DRYOogIE-Ci f i cati on,
provi des for packet-based, data comruni cation services. To effectuate such
pac katvaheestitsdas such edvincementa bpeomeetvatahiechdve beerhdafined bydudcessivehe 15
comuni cation of the data packets to effectuate the conmunication service

| S Ugdretationh, ofl apdasesite dopeeativhalngpietificitivis C Birsirinetivd and bedohé gelakrstiopacket s,
the schedul er nust receive indications of comrunication conditions upon

the sath HabapRalWwidsRQRph&ied i Hae@&ﬁﬁe;@a%- i BcanPiR8ls oggiggy.ngﬁat ed. In a

proposal for the cdma2080 operating specifi lon, a rever link traffic

vol i : r '_@g s .- T .| cihfied, e.g.,
3GPP sptlalm ‘fi [ (%?%%%ﬁogom% l(} ﬁgﬁﬁ%%ﬂg %? %ﬁfsllfa%%éen %%P%os‘e or the
fd af éﬁe%p?a??%ﬁérg gnépsecﬂi%gtion, referred fo 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 traffic
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.,




reporting is to performefficiently reverse |ink packet data 50%29“' ioﬁ% by
the scheduler at the network part of the conmunication system YFORBV
2006 WO W®/03Q6s498 PCT/ US03/ 17108 Feedback infornmation i petrudesi7idsor

i nstance, a buffer status of a buffer at the nobile station at which packet
data is buffered, prior to its transm ssion. And, information also includes
reverse-link activity indications. Existing TVMAR-report proposals are

def i ci entFeedbfR\ffotaliGORERes, IISn@Xce! 4 DR sRRRARASASrP SNRE flobYe PF OVi de
for 1-bit status reports, to be communi cated variously, upon a dedicated

gggt heir0 . ar@ever geelt{:f an%gﬁbu@uggqum Eg? %-! E?Jr@%sﬁ{%? ui‘sdé'%?ﬁ{:nnl? %ng%si)lt}g&ﬁ%%mo? ed,
Varlr?{él%%%{lﬁé?%\f‘%‘ %P%‘gﬁfer radi o rame basis or an on-denan asi s e

si ng 5provi des only very linited information, both
prospectively 10 and historically. And, the existing proposals set forth
the comminiidting bMssR-tepsrisreppsalssiq deficiantiin sevepbregands. Zhe existing cit ed basi s.
If the status report is sent at a time during which the network part
Sanmaepgsals gendrgllypioridesfor bbittstatusrreparts, to bdwnahadivsted eqtvusly| spaf a
essentially, no utility. And, the neasurenment format, measurenent period,

and dedfontel ichghriel, ia@9@iBorREIRNAA L or%&ﬁ@&@;ﬂﬁﬂy%xéﬂ?s%ﬁ&a&iﬁ&naloﬂgmra'ﬁb@ t
" determnations, thereby limting the optinality of the system efficiency.

15 Abvorduihaied. SEaPkihkRGITRERAALAT BhoRbied N Rel BYSHAG S TRRRRES such

as a packet scheduler, wth er’ ana , woul d
ther@‘I %r I .t is in light of this background information
rel ate %ﬂégﬁéﬁ%ﬁgl@%ﬁwm cation services in an advanced-generation

cellular,,or.other radio, communication system that the significant
" mpr ov e Single-bit stafisagiart PIOdeneRly NeRihited ipfareration, both prospectively

10  and historically. And, the existing proposals set forth the communication of the single-bit status
report on an unsolicited basis. If the status report is sent at 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 m 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.
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present invention, accordingly, advantageously provides apparat' é\',ové an
associ at eglg ogRéaegl, by which to provide information to fagitikdlBies

schedul i ng of packet data communicated in a cellular, or other radio,
comuni cation system 5 Through operation of an enbodi nent of the present

i nvention, reverse-link, traffic neasurenent reporting is facilitated.
Reports, such as TVMAR ( fic_volunme measurenent and reporting) reports,
generated at a nobile sthe&ﬁs"éﬁEtwgmNe communi cation of packet
data wth the nobile station to effectuate a comuni cati on service
therewith. Tinely reports are generated that provide information to permt

the packetndipedent Shveslias ubichinkly, ?ﬁ'g?ﬁg%&%%OﬁEQ@%{%%%%&%ac o

data-rate request to request a rat

dat a_i J rspant..to the.data,service. Pa ters contained in
R BRINE e G R e R R A o e
The sel‘%it ed araneters are comruni cated to the nobile station, causing

t he HEHIUE: & APSTRUOCqRBBRicatgSHSERHe  val ues of the system paraneters in a
tinmely manner so that the reported values can be used in the 15 data
sthedul i nfhropgh eperatigpeizn epibodiment 0é $emresentianerition, revense-hiskimatie part of t he
radio communi cation system selects the paraneters that are to be contained
i n amdadvihane pepottingsie Hacdlpatedt Repdres, bech d4SVIMAR Galffehdlemp ackeairehased

comuni cation services with a nobile station. Because the determnation is

nﬁdemﬂreﬁcﬂﬁn@ﬁfeﬁ@ﬂ% geAdrhted at 4 RobilRtafi ATREQI S sehkule e @idaAoned i n the 20
TVMAR report, the information required to determ ne best the packet

Schepiddcbitied Bith T bbilPtatidHAB Mibethstc ARbhRhurfRfbh §vice therewith.

Timely 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 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 reporf, the information required to determine best the packet scheduling in an optimal

mannet is better assured,




6 10 Nov 2005 WD 03/105498 PCT/US03/ 17108 I n anot her aspect of t’%e Bresent
I nvention, when the paraneters, values of which are to be cont BiNP¥E%% t he
TVMAR r epgblosigabpequent |y to be generated, are determ neger@ssl@o@l 1S
formed, indicating the paranmeter-types. The signal is sent by tée net wor k
part to the nobile station, to be detected thereat. In one inplenentation
i n which the signal forns a higher layer, 5 |layer-three (L3), a binary

| ar ge obj gc K . The.BL i S .,CO ni cated by way. af, a ragdio
channel t% %qg@e%%qeﬁgc@ﬁ%pﬁegﬁ v %twqg%%é?aﬁ?& Yﬁ@esp&é’gt@?h are r‘i‘?/g?\t i on,
the nobi,le statjon detects the signal sent thereto by the network part and
ext r%Rﬂt%m?drﬂ@rtE‘FJlr PROLE SEhsequsnily e bp genensted ase deterniingds asignalds cont ai ned
in the TVMAR report, subsequently to be generated by the nobile station.
The frobied.dndioatingthe paramster-types., The sigoaiss sent bidheatetworkpanea shermobite

ot herwi se obtain, values of the selected paraneters. The val ues neasured,

or oftiiunyicke dheatdberday hiae MplchRnttioh PWhich e 450 fdrths H0PMErdyera TVVAR
report that is generated and returned to the network part of "the

cP ye | : : | t tAND :

B e b P A e D s e L AV TP
pac . lcgaiions to effectuate the 15 comuni cation service with
the%ﬁ@%&éﬁqggl}ﬂé%qur?sgﬁ8pher aspect of the present invention, the
cdma2000 systemis defjped in terns of, protocol layers, The link |ayer

i ncl udes %@Rﬁ%ﬁf BFPEES ‘HJ the Presest Bivsriym, thegpabile siptiqndetefsihe sigagl sentRL P buf f er
status information and statistics are obtainable. Statistics neasured at

t he theptq bythe neliyask psddnd extrastsrthenefominiiRatiapmfthepararhetersibatlaes ®thet i on t hat
I's communi cated to the network 20 part of the comrunication systemto be
us edcarkeanagin thoT VAR etposic hddedquent]y pubpgarsated b the ilddRerseiion! The nwdiler at ed,
for instance, at selected intervals or responsive to a

10  station operates, responsive thereto, to measure, or otherwise obtain, values of the selected

parameters. The values measured, or otherwise obtained by the mobile station, are used to
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 commumication system to be used thereat for packet scheduling purposes.
The TVMAR report is generated, for instance, at selected intervals or responsive to a
triggering conditi(_)n. When generated responsive to triggering conditions, the report is, for

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




triggering condition. Wien generated responsive to triggering c&%%@ S,
the report is, for instance, generated at selected tinme period's (g@ent

to the ocwarosaosaes of the triggering event. 7 10 Nov 2006 p¥RoQa 9498
PCTI US03/ 17108 I n anot her aspect of the present invention, the TVMAR report

Is selectably of a differential report-type or of a full report-type. The
full report is a nulti-bit report containing statistical and status val ues

measured by the nobile station, And, ifferential report is of a reduced
number ofB'oqI‘Pg’,er aspget of, %Pfﬁﬁqnél%PFu%%%é?Vmé@Pﬂﬁﬁs cciahly @f%nce

i ndication of status values 5 relative to prior reports. The differential

r epodifferentiplyeperityneay ofe flhrepprt-typaarilThedullgeprst ia amultifhilreporBeardainingt he

val ues reported by the nobile station are of paranmeters requested by the

net vastistioalrdndatatiswealwee mvdsiredby the mokilematidnn And) 4 aiffsaértiabrdpsrti®efa | i kel y to
be appropriate for the scheduling of the packet data comrunications. And,

whenrehiR@ed RRMet of Bitg8RE ra.%;uiﬂgge $iEPARE Sh¥ilatirle® &iﬁg:eh@&ﬁaefcfaﬁeﬁ of é@ﬁu@%m&rl g

part, the report 1s nore likely to be deli'vered to the network part

e BEoRERL 0 1 AN ML b SRR Ve

of t’he valugs contal € repo

t her ef or appar at us, and associ ated nethod, is provided for a radio
conmuni cg}?mﬁ?@s\ﬂf*&t" s SPRGTFRN em@&ﬁrwiw@fawrﬁagwﬂﬁ%y#@station
operable to comunicate with a network part of the conmunication system
Conmifiiverk rastrf thelpemeunisationsyeteny, e informatireismeme lisekttabe eppropriateforr t ed by
the nobile station to the network part pursuant to a high-data-rate

comtha isctetdlitbmg sfthe paeket datz commuhicationsn Amliwbientheaeporeisgeneteted eésponded ect s
net wor k- provi ded conmuni cati on indicia paranmeters sent to the nobile

st attoahe refuest OFtHHetRdrk PBrt] téltdpost ITRATS RSy tSbEPHVERM th thd RBw&RPANI cat i on
i ndi ci a paraneter detector. The conmunication indicia nmeasurer mnmeasures
MR UBEinfa tiHE pERSTHESH iR Retvititk Db id 4801d fh&fhroper use of the values contained
in the report.
~ In these and other aspects, therefore, apparatus, and an associated method, i§ provided for
aradio communication system. The radio communication system has a mobile station operable
to 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 pursuant
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.




20 by the network-provided conmuni cation-indicia paraneters seﬁéh}926&§
nobi |l e station and detected by the comuni cation indicia para ter '

det ect or .wé 0¢850 cation indicia reporter is coupled top¢hpsepigani cation
i ndicia neasurer. The communi cation indicia reporter reports

val ues, . neasured by the communication indicia neasurer, to the network
part. 8 Il 10 Nov 2006 WD 03/105498 PCT/ US03/ 17108 A nmore conpl ete

appr eci at A @flre bokpRiUppRRMiioh dY B drefnfRdedilth aiﬁ%l?s&?@ﬁf%@of eampde
obtai ned fromthe accoirpanyi ng drawi ngs that are briefly sumrari zed bel ow,

or HEURRER by E R £ i GSR BRGNS
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of the present invention is operable. Figure 2 illustrates a nessage
sequéﬁﬁﬁ-diagran1representative of signaling generated 5 during operation
of an enbodi nent of the present invention. Figure 3 illustrates a protocol

| ayer representation of the communication systemshown in Figure 1, here
al so representative of an enbodi nent of the present invention. Figure 4
illustrates a representation of report values generated during operation of
an enbodi nent of the present invention when the reports are generated at
periodic, or other '




10 selected, intervals. Figure 5 illustrates a representation, ﬁl\rﬂ @éan
that shown in Figure 4, but here of an enbodi nent of the prese NV avEht i on
in which wbasneRests are generated upon the occurrence of peAkeEidsng
events. Figure 6 illustrates a method flow diagramlisting the nmethod of
operation of an 15 enbodi nent of the present invention. 10 10 Nov 2006 WO
03/ 105498 PCT/ US03/ 17108 DETAI LED DESCRI PTI ON Referring first to Figure 1,

a comuni cati on syst ge 10 es for radio
conmuni cations with mﬁ%]%% I&LIQ[FWHH Rt""ﬂ&?ﬁ |l e station 12 is
representative, . The co ni.cat i on em i ncludes,a network, part, having
inter ali Q18U 1&%@%5%%%@.1»;@1%%%%0 f & comppugication gysteq joubisher base
transcei ver stations, of which the base transceiver station 14 is

r epr ewbediment/ef thapissens inveatiercisioperabls at i on and nobi | e station are

i nterconnected by way of radio channels defined upon a radio |ink, here
desi gnat eBigate 2 flusfratesai@sdape kequbade @hGraRrepré@int4t6d of Hgﬁﬁlmg@eﬁ&aﬁbﬂt ais

comuni cated by the base transceiver station to the nobile station. And,

fsevean‘&%é6p’&katfolﬂ@ﬂ"a§b&b@&ﬁnﬁ?&fﬂﬁ@%réé%ﬂn%ﬁﬂ data is comunicated by the
nobile station to the 10 base transceliver station. In the exenplary

i npl enment ure |cat|ons stem 10, fornms a
cel lul ar ﬁéﬁé} nlﬁfégweg 3 xtot@ecomla 8rern 1;63?1%;1 eo?oémf}ﬁ?lg %Syf’tSmaShB?NB%s ed
cd DOO per t| onal ecificati o nmuni cat.i on system i npl enent ed

pur s 31 aeﬁ%pveg&'@elafq LR g?hG\PF‘ﬁE%t ipgtiRRgh- dat a rate

conmuni cati on serV| ces, such as 1xEV-DV 15 conmuni cation services. |In other

i npl ement BigreSillugiraies a ropprsentationiof raperé valiiesgeneratad dxiagpperation of an

embodiment of the present invention when the reports are generated at periodic, or other
10 selected, intervals.
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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IXTREME and | XEV-DO data services are instead provided. The co ni Cz%é on
system 10 is al so representative of other types of packet radio ov

conmmuni calviow3/ 1634988 ens. Accordingly, while the foll ow ng dekgidsesizios
description shall describe operation of an enbodi nent of the present

i nvention with respect to its inplenentation in a 20 cdna2000 system t hat
provi des for | XxEV-DV data conmuni cati on services, the present invention is

anal ogously al so i npl ement ' ot her, communi cation
systens operabl e pursuant %’E‘ém%@e‘i’:%M?ﬁ@ﬂon schenmes. 11 10 Nov 2006
WO 03/ 105%%? PCT/, Uquo?’ 17108 Packet -based data communi cati on se[t{eipges are
ef f ect uabREIRHFRG I 9 kb acogimgpcaiion syteghowrLepeRly ahbhpravidss 465 ons
operabl e in the comunication system To effectuate efficiently the data
conmmii#lie sempwnicalicnsveath mebile stadenseaiwvhinly thesnehila statisn. 12ds sepesdutaéve. he
communi cation of the data packets to effectuate the comunicati on service.
To sdheduinenniveticiasystquadichides a actwain pagthaoingitepsiid, ¢ radio batt et ieudes a
required, for instance, of a buffer status at the nobile station at which

dat a phialktylof Gketlsitt hdse GrafdceRet stalidRNoOfhith he AR HMLAVEORatRA 1Y i§€- The
radi o part of the network portion of the comnunication systemincludes a

"2 QoneBERUAL KOk RhEE (204 SRUAL SHLO N DARE LA L YL B! at i on.

The o network controll'er opera 0 perform-con I'ons

The. PatsEAeERE Wexdtragis s Rort Aok sed® Soved ik By ey 24

The gateway 24 forns a gateway that connects the radio_part of the

cormiRPR Rhich datais pemmupicated pyfthsaase hansesiver staaemetoghe mokde stetiem Ard.wor k
(PDN) 28. Data sources, such as a data server 32 are coupled to the
net wegversedinkisliamebsvare definedatpan sductodats iscomnininidatatbatht hadbilestation bethe
comuni cated to the nobile station pursuant to a data service is sourced.
Tor obgde ttdnecdiver vratioan

In the exemplary implementation shown in the figure, the communication system 10
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 1xEV-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. Accordingty, while the following detailed description shall describe
operation of an embodiment of the present invention with respect to its implementation in a

20 cdma2000 system that provides for IxXEV-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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15 of a communi cation path between the data server and the rr[ibi{éﬁ\és_tzgéé on
12, data packets into which the data is formatted are conmunic q t he
mobi | e stwbiogfessdhe radi o part of the communication systeppplySes/i7igs udes a
radi o resource manager 36 enbodied at the radio network controller for the
base transceiver station, or distributed therebetween. The radi o resource
manager includes the apparatus 38 of an enbodi ment of the 20 present

cignal ekt SeBRR G P Riog R R A bl ity e BRRRTE R VPP

comrunj catjon tqQ the nmobile station. The signal generated by. the signal
gencFal Brothet nebile tatioR Operrblih e sOMFMRICAFiEN BY5tse TeHerinaa SHisioti¥ ner wi se
obt ai ned, by the nobile station for subsequent inclusion in a TVMAR 12 10
Nov the08a con@mdsicaicn 93viee ackss 3¢tcdnibe: isrequifeddo valiedwls thecmmmereiionid
reporting) report generated at the nobile station. Because the radio

I esalié deta fackagat cffdembte theconihenipaioaneividess Tdwhedilethealabepackeit ai ned in a
subsequent | y- generated TVMAR report, the information required by the radio

5eS Qi diEHiag Z&opcﬂ&&, RiERfatioh {YehifAA or hdtaict W6 bulfer bR GOREWYLERI | ON
system that perforis the packet 'scheduling is likely 5 to be contained in

t he ¥ er . rt ce -t he signal

genesr ;@@? B’y cga %Ig&slfgﬁg?{eg@#gfﬁg?g?&%l Psoqh Eg;bﬁ's'lff lagﬁ%g{vﬁéee base transcei ver
station on for%rd Lin channetj defined, upon the radio Iink 16. The
mobi | e st =GTBHOPAE dhesnsty QREFE the PRIATIPAICALGRAYSISHIFCRISERATABY o recei ve
part 46 and a transmt part 48. The nobile station also includes a
contiebvokcosizolian RNED 32 sonpled ppike hespdrapgeaiyer stetionn Therrsiin newerkof t he
present invention. The apparatus 38 includes functional elenents,

i pl embolletuiperates tapyrioas cordob] fiastiomonsuliingapeinjions mpahé tadivspasixadhe abl e by
processing circuitry. The apparatus includes a comrunication indicia

10T adBRirBiiniElRioR GYQEm DT he @b aswiodk tdiftroller, in turn, is coupled to a gateway (GWY)

24. The gateway 24 forms a gateway that connects the radio part of the communicati;)n system
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




receive part 46. The detector operates to detect delivery at th1 eéﬁéve_
part of the nobile station of the signal generated by the signal 'y & at or
42. |1 ndi cwDioenes4od t he paraneters detected by the 15 det epiofysed£i¢y ovi ded
to a comuni cation indicia nmeasurer 56. The communication indicia measurer
operates to neasure val ues of the paraneters detected by the detector 54.
Measurenent is nade, for instance, based upon additional signals received

at t | 1} | S, .2 t tion of
Fhe. SATLERRKE nihkctr B horbil bl S EREER L Bhbil yRlont BcROREE
commupi cation indicig reporter 62, ¢ | ed t.0o the, 20 nmeasurer 56 to

rec e’ia@lg TPRGTEPTERe @Fnﬁeé %%@W%tﬁ’égﬁﬁ e PP G .m"l*ﬁlaégsieg%'rﬂtyér oper at es
to generate the TVMAR, or_ other, report containing the val ues nmeasured by
t he SFAgRIFS,VMARTeporethe safprRwIonTeqwE S by the mdioresprce mgnager g tIcat ed by t he
signal generator 42. The TVMAR report is conmunicated by way of a

r evefupeiidnahitruchuedlthaieimmenicatporsystem, that perfdrinskhd packetschédmlihg slikieBy 10 Nov
2006 WD 03/105498 PCT/US03/ 17108 transceiver station 14. The val ues

cont wibeontainet hethEVINARATRE R0 biheRipropitde, repdt r ORddRanaGled! thesipAgdul i ng to
schedul e packet-data conmuni cations to effectuate a packet-based

CoMyAbGRLIHYthe Sighil deferdtdr i gmaﬂmﬁgédgbgf&@tbwhaﬂw&v&%fa%ﬁh@é%&gkvgf& ed by

the Signal generator 42 is of- any o I'ous paraneter-type

[ nst%ﬂé&g&%&lﬁeﬁﬁ%@%tﬂl%ﬁ%wge (per each data service instance), e.g.,

SR | average ransm F"Usage at the nmobile station, e.g., per each
data seryj.ce instance,. ng the transmt, buffer_usage variance are all

par anet er QetpaRiiestaiandpelnfes ransaiver grediryphare qiticatord b2 reocivepHL46 prtuest ed
to be contained in the TVMAR report. Additionally, a time interval required
to HeasmiipahAf s mebilsstationtlgorineludescaeontiotien $2thehdontainsf dpparatis 3§eof
variance of the buffer of the 10 nobile station also selectably forns a
Ifar eavendhodimendtef thegaeseatinvention. The apparatus 38 includes functional elements,
implementable in any desired fashion, such as by algorithms executable 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, to the base

13




Addi ti onal paraneters include, for instance, TVMAR reporting tr1iog%er pes,
periodic or event/threshol d-based triggers buffer size threshol V&P es,
e.g., | owendnbssgh threshol d values, the duration/peri odpef/gkedd7108VVAR
reporting in differential TVMAR reporting the TVMAR report-type, and a
TVMAR report-identification (ID) are all paraneters, values of which the 15

signal generator selectably instructs the nobile station to popul ate a

TVMA ; | i . di
TV e i, TN AP SRS A
T Ay SO SO SO 1 ot L e L e T

signal generator 38 is enbodied at the radi o resource nanager 36 and, as

i ndi SHVER VB thamabllestation 42, a determination is nade of the TVMAR
paranmeters that the nobile station shall be requested to obtain and to
popul at e The parmuieis selqted by the siggalajenéraiog 4D &y Git@e oFyatid\® pataid-tgeaer at or
and sent, here indicated by the segnent 72, to the nobile station. In the
eXenplgaay insmpiteirois @irsgilt buffdd @sda (FErRh&d ddeY RGvisk %H’JE | Y a
1XEV-DV | ayer-3 (L3) nessage. Idr%aanot her 14 10 Nov S%e'g\hgﬁog?’%g%%g

PCTI W03l bl 1) A8 : L he Si | 1:s. formt.ted in dne2000 QOS
BLOB ( bi nlar y | arS %@g obj ectg B%f%%tko%" 8&1’ g%g%cg‘siata3?’1"’?%&“%?’?“57@?&67%;“3““9

speci.f 4 | y. alternate ew y-specified,, TYMAR- paraneter-BLOB on
. t'E\e P %ﬁ@%é&%a%&m%%gﬁﬁ‘glp.mﬁl%ﬁf %‘Pﬂ%f?tsé Rie bé{ﬁhq_%gﬁ*@%%@g’f@, tofksr i nst ance:

(nodi fi ggg ext ended \l;ﬁﬁlwerrent al channel assignnent nessage; UHDM the

br oaffeyeted e afﬁ%taﬁleg LY MASweparta dedisionslly, arttmeingerval required o opr i at e

nmessages. \Wen delivered to the nobile station and detected by the detector
t her BYRSUr eeragedranpmit batienwsage didirmsmitimifoe nsdpé vadasserof shotniffsesf Bk t he
paraneters contained in the signal delivered to the nobile station. Once
Heasmobilestasornalso seiebéably forme apatanictattd BO nicastired. @

Additional parameters include, for instance, TVMAR reporting trigger types, periodic or
event/threshold-based triggers buffe_:r 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 repre.sentative 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 to populate in a TVMAR 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 1XEV-DV layer-3 (L3) message. In another
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reporter generates a report signal that is caused to be returm, Ohg{l(fe
I ndi cated by the segnent 74, 10 to the network part of the co M& on

system TWeose@mawd signal is generated at selected interpalpseai7ig@Sponsi ve
to detection of a select triggering event. Figure 3 illustrates the

comuni cation system 10 in terns of protocol |ayers. The radio part 16 of
the network portion of the conmunication systemis defined in terns of

pr ot ' | r rse-Li h . 76 that .0 tes to

S neitemeh M8l Tnd BT A8 AR bR B BRI il PBTPBHET ana
posi t.i oarjed b&rl%ath hgg §ched ler 76 is the reverse-]link radjio resource
manatjénal #§ deipl inag 9 04 spscHinalion ar. ppmately. emewbnsnseied, THMARar e

positi oned beneath the radi o resource nanager. The nobile station 12 al so
i ncl paweter-Hyel on the fayward fiok shatnel. Theeformaliing ofianh2 megge i, fordvgase: | i nk
radi o resource manager 82 is positioned thereabove. And, a reverse-link 20
pr ot ralified)dixtemied sgpientand! chinneRistYgiviNeht thayese; SFHIDNL; grsirbideaanabpee t he

resource requester. A packet data application layer 86 is positioned

ther @ABPYHRtenT PRafelid) Cardl Al ioRH2 Bdats hekSioed Ndi cated to include a
Coverao et ?VIVAR I:?tyer & 1%51% Rov® 2606530 03/ 105498 PCT/ US03/ 17108

The RLP/ f i dd "oof K t licati
and of  t nch¥bedd i B Mohaftl 64 detl by B bR BRREGE 200 o "
statistics. ate representatiye of the, reverse-link traffic_volume., In

addi Y{HHUIER é°%9§/’%m&%émef§§ measy e ealues f iyrpargmetss coniginsd | designak entity

so that buffer neasurenents and reporting cause mninmal inpact to the 5
per f SlivarRddo dre mpkile@aiqre Qucamesprements aresniags; dhe corunynication indigiasmmi t  buf f er
measurenent to be neasured at the nobile station includes, anongst others,
t he iepertengenerates ropdif sipnal sl s, candeel tabe retlgmel ek @inditateddy theistgment 74,
10  to the network part of the communication system. The report signal is generated at selected
' intervals or responsive to detection of a select triggering event.
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,

15




the buffer usage variance. The report in quantities are formatt%g\{ f&iq
I nstance, in nfstep_size wherein mis a 10 nmultiplier value and Oéa_ ze

is a sel ewbediedsep quantity of buffer size. For instance, pityuSéseBigsl ze 1S
of a value of 16 kbps, when the instantaneous buffer usage is reached at 64

kbps, the nobile station reports that mequals 4. Figure 4 illustrates a
representation of the nunber of packets buffered at the nobile station as

a functio InB.. of.. kets,,, i ndi cat ed, vary as .a function
of tine, ﬁﬂ{lgk}{“tgﬂgal nigg% Srel;ig%% Q’Fy "ﬁgﬂﬁ&@f"ﬁﬁéhmﬁ 43&) lga%@r?é‘ﬂé&fed by

t he E@bi l.e station .gIr enerated at selected intervals, here periodic

i nt ePPAPUS rERRTee Al g‘;}" sy T galys ang-pigligties are represpitative @6 then anal ogous
representation of the nunber of packets buffered at the nobile station,
agai Fevssedink ireélic velume. n adslitions tles RERAAEmtitysis glone exduai tathetradionobi | e
station are generated responsive to triggering events. Here, the

tri grpsouncg extity3d thah beffemaedstthentstindRasdtohs catide RishibRl BpRX AR Ny a hi gh
threshold 94 or being less than a | ow threshold 96. The reports are

genepatathaheSHONAs MOBilk aRGEUr rence of such triggering events, here
I ndi cated by the segnents 98. To prevent "ping-pong"” reporting, that is,

too frequ oy renges.when the ffer size,changes..too

S oni {1 cang poteRRCbR, AGHELAR R I Bt eabib bE s ERL FIRT Bous *Che
report,. 16 Nov 2006,, WD _03/ 105498 PCT| US03/ 17108 can be del ayed for a

i St%%odl ]tnF&’gespgjfnlOB%s? OhsTse e Jnsiantangous ﬁBﬁ?Wég%éhe@We@gé%@H@ég%@ﬂd at | east

sel eC
such_t :b}r{gt_ period prior to the generation of the report. The TVMAR, or ot her
appr@ﬁ feusageprance.s of alternate variance. A full report and a
differential report. A full report includes values of conplete status and
stati sti cEhevepbr in geanfitics 4k dormmmitied) for apninte, i€ pOEIp_$Hre WheteifLient
syndi cation of buffer usage between a current status and
10 multiplier 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 tri ggeting 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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a previous status. This indication is also used as a reverse Ii@l&&dgb rate
request indication to the base station, i.e., to increase or t & ase

t he dat a wetos/i@dseghi ch the packets are comuni cated W t hpdRpsispBidse
station. The differential report forns a single bit feedback generated by

the nmobile station and 10 transmtted to the base transceiver station
while the full report fornms a nultiple-bit feedback report. The report
mechani smis provided by way of a reverse |ink physical |ayer signaling,

i.e c%lﬁge %ﬁ%dtfo% DEQL L m@ﬁ P&ﬁod. MRS Edaeh thit thd@rdAYRI i6 8k cdedeitlor Sabat f r ame.

Use-’of ysical layer ough which to communi cate the report best

gzzu; 3Eﬁlghﬁg%%s%lic\}/%mggeth%gg%nér%ﬁg%élf%\lg§gp8 jmely manner. The differenti al

rie "the sane, or different, 15
channels. If_both of the reports, are sent way of.the channel , the
coding rate 8¢ &t RLORE 2PRFRIMAaLE: BFRPOEJS ag%i@&’%ecm% . ﬁﬁ?ﬂ%@ﬁat he
reports are sent by way of different channels, synchronization anongst the
r epor t differentiad esportr W fuflirepdrtiincliptonpatuesqfwomplaigmstaius andetatisicnwhils the cdnm2000

reverse link layer-3 nessage or alternately, the report can be included in

t hes REDRireRial replodt repors onupdiffereansyaldicatiomofbuffee gempebetvesnaganeBGRs axd a
suppl enental 20 channel request mni nessage (SCRW) . The foll ow ng

i I'l'ust %%&&ﬁomtﬁm M &ndich MR Bl Bel 8P FdverR HinR At FBduest ildiehtibnl1eigs h
(bits) 17 10 Nov 2006 WO 03/ 105498 PCT/US03/ 17108 TIME | NTERVAL 3 NUM

SRID 3ba§%¥§{%¥? % 2t0 iRQbdWEH E%r%gncg%a%qﬁ Wl A6 Badets! HESrithlRBA{ES

TVMAR paranet €f's per service I ns

with the mobile station.
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
throngh 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  channels. 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 reports are sent by way of different
channels, synchronization amongst the reports is necessary. The full TVMAR report 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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SR I D 3 | NSTANTANEQUS BUFFER 4 AVERAGE BUFFER 4 BUFFER VAR éo
RESERVED 2 TIME | NTERVAL -The nobile station shall set this fiel'd¥§"he

i nterval o oshigsspaimber of 20 s intervals during the nmeagpigRBin@eriod. 5
NUM SRID - The nobile station shall set this field to the nunber of Service
instances in the TVMAR BLOB. RESERVED -The nobile station shall set this
field to "00'. 10 SR ID - The nobile station shall set this field to the
Servi ce i nst ance ID | NSTANTANEQUS BUFFER - The m)bl I e stat ion shall set

thIS L aftaneous wjv bSace e O O KOPS- D

.‘T [ A
AVERAG "w‘*! o ' e rmblle station sh ?I set this fleld to the average
buf f e age in he N 6 khp i R_VARILLANCE - he mpbil-e Lon
shal || NEMit3R®D field to the buf fer usa§d variance in the unit of 16 kb[s.
20 RHSERVED - The nobile station shall lset this field to "00'. In one
i npl eRBVERVELD a series of differential reports are generat ed and
therepfter a full report is generated| And, the length of the full report
peri OdFollov%d’ w:ﬁ‘ewf ITRED REhNEREs BER8 &*@ﬁ 2 TRMAR gabBndittspef RPAES inktance
sel ect abl e val'ue. The report period f the differential report is one or
nor e S":]g ﬁ.jJ_NUV 2006 3

INSTANTANEQUS_BUFFER 4

AVERAGE_BUFFER 4

BUFFER_VARIANCE 4

RESERVED 2

TIME INTERVAL - The mobile station shall set this field fo 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 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 fieid 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  ofthe full report is a selectable value. The report period for the differential report is one or more
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WO 03/ 105498 PCT/ US03/ 17108 of R-SCH subfranes. And, a subfram&*1 3{ gﬁ é? SCH
forms, for instance, a power control group (PCG. Figure 6 i 1130V aP% a
met hod, sWowdngaperally at 106, by which the facilitate rpepitbingdf

conmuni cation indicia associated with a nobile station operable in a radio
communi cation 5 systemthat provides for packet-based conmmunication
services. First, and as indicated by the block 108, a conmunication-indicia
par amfReSCH pplefianem and, asubenne of @OR ISUH EA ol Gtdnes, o fovidd SortRigtdup
station. The signal contains values representative of selected val ues of
buf f gpCed.atus indicia that are to be measured at the nobile station. The
signal is sent, indicated by the block 110, to the nobile station to be

det ect ed fier. and as indicated .hy.t . ck 112,

sel ect ed ?%% E%ghg*sﬂrg ﬁgg%egﬁoeé’ g%qvg} & iaégg&%é(r‘gml%}e/g’f%@ma eARpeTHgg of
indicated by.the block 114, a buffer status message is generated for
commGAPERRICaHion tdiginassasigisd pitha mobile statimrqpermbleinfatadiorgenumostionat a at t he
nobi |l e station buffer. Because the nobile station is instructed as to what
par afEtiep dhapprovidss fer paskeithasel communiegsiontsedviteack f or pur poses of packet -
schedul i ng, inproved packet scheduling is possible. 15 The preceding

descri pt i 6irst, amdeasdfidipated by tlechlesta ¥, & Sof@iunidibesmnikik Porabieri AdaPn, N
order to make its practice and application clear to one of ordinary skill

i Nt hegedbiated FoecoitmBicaion thiks nBYROIthRsh, RREHEN rﬁﬁlﬁé’b&iu REGERRATI |y be
pe . of the Rt

limted by this description. Rather, the sco prese Invention is

defi | [ 200 | | ai is: 1.
R Ot ) SE Bt Bl et By DR ¢ Yo Sl °

or
: ; _ ; ! bile. stati ; o t i cate,
ggi d 1%%13% '.!*ée?;g gncggzﬂ%f F]% }:l}n?d:\_f@ékcﬂ O?to”tﬁe Imo%ﬂg S%HIIDI? tno ‘Ibg dé%gc%éda t?mereeat. O communicate
10 Thereafter, 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 station is instructed as to what parameters are to be measured and
reported back for purposes of packet scheduling, improved packet schedu]ing 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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a report information identifier that selectably identifies at |east a first
paraneter contained in a nobile station-generated report; and @ Q%@e
generator that generates a nessage for comrunication to the nobile station,
t he message generated by said nessage generator including an indication of
the at least first paraneter identified by said report information
identifier, wherein scheduling of packet-data comunications is perforned
based d&hat fireclaimgdns:i fi ed at | east first parameter. 2. The radi o resource
apparatus of claiml1l wherein the network part is defined in ternms of

| ogi cal layers, including a |ayer 3 logical |ayer, and wherein said signal

generagor | RafidRedRe rdnabfRedtayBiraths FOH otk PAR of a‘?tadi,gg@mﬁlﬁﬁ'ﬁc%ti&? source

apparatus of claim 2 wherein the signal generated by said signal generator
conpr i Sesiera in whish agnahiilgrstitionds opfineble tedéosimesicate.ceidappamatitswsmpfisiogai m 2

wherein said report infornmation jdentifier. is.. enhodied at the |ayer 3
| ogi cal | ay8&fPe .mﬁgﬁ’élaﬁl%%m?%%fmqé e%@gﬂ%@%@e%gﬂgq%p §t PR t he
si gnal cmﬁg@@i@me}gﬂésghﬁbnsfg@@ﬁtedﬁg@&rﬁuor is formatted to include at | east
a first field, the first freld populated with the values of the first

par anet-er. BMeage gagrator by ggnerates pprassaggontonahupinatonth dheinnbilchstatiom, | east

the fipst fiur t her I ses _a second ranet er.. an rein the
si gnal ﬁ%emn%?{é%%%h%wg g)lycf ngji né%séﬁéﬁp errllgrraa%ré?a}l@ng ﬂ?ﬁﬁéﬁahf’% P ﬁg}etaggea TG he) ude
a secoparaficek tHentified besad eepbitdhfbrinaged desifies t h val ues of the second

par anet er . io 10 Nov 2006 7. The radio_resource apparatus of claim1l
wher ei n t he YMsEiHsch: iof Rackstrdafpspmyunications is performed based on the

identified at least first parameter.

2. ' The radio resource apparatus of claim 1 wherein the network part is defined in terms
of logical layers, including a layer 3 logical layer, and

wherein said signal generator is embodied at the layer 3 logical layer.

3. The radio resource apparatus of claim 2 wherein the signal generated by said signal

generator comprises a layer 3 signal.

4. The radio resource apparatus of claim 2 wherein said report information identifier is

embodied at the layer 3 logical layer.

5. The radio resource apparatus of claim 1 wherein the signal generated by said signal
generator is formatted to include at least a first field, the first field populated with the values

of the first parameter.

6. The radio resource apparatus of claim 5 wherein the at least the first parameter further
comprises a second parameter, and
wherein the signal generated by said signal generator is further formatted to

include a second field, the second field populated with values of the second parameter.
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provi des 1xEV-DV data services, wherein the radio comunication systemis
defined in terns of logical layers including a |layer 3 |ogi cal 10Ny P8 and
wherein the signal generated by said signal generator conprises a 1xEV-DV
| ayer 3 signal. 8. A nmethod for a radio communication system having a
network part and a nobile station between which comunications are
effectuable, said nethod conprising the operations of: identifying at

| east a first paraneter, values of which are to be contained in a nobile

stationygen t report;: generati.n i gnal foy. communj cation to the
nobi | enfs‘t at ?Igh%,rg(fqﬂ éesg [ gPI%II Hey B%?lﬁlgi ?l""ﬁ?ﬁﬁ%b‘é{hle 6@0 SPMPHRICARQILIYSICHY apret er
i dent i foreddelkPVODSRdAa @peieat i on of identifying; and scheduling a

p 2

packet -data conmuni cation based on the identified at |east first
par anet er . 9vhergia thesediogommusication sysine iselefinedin terns of loginahlayeeat i on system

provid : . I wherein the signal generated during said
oper at ﬁ%%&%ﬁgg%ggggﬁ%ﬂ%ﬁ%r%ﬁ%es a | xEV- DV |l ayer 3 signal. 10. The net hod

of claim8 wieteh thesigrall gRRiadd BNSaidEioHe RehRGhoN Borhphided 8 Ix FQTV 13?6153 t he
operation Pf formatting the signal to include at least a first field and

popul at’tfig-t he first field with values of the first paraneter. 21 10 Nov
2006 11. The nethod of claim 10 wherein the at |l east the first paraneter
identified during said

8. A method for a radio communication system having a network part and a mobile

station between which communications are effectuable, said method comprising the
operations of: '
identifying at least a first parameter, values of which are to be contained in a mobile
station-generated report;
generating a signal for communication to the mobile station, the signal including
indications of the first parameter identified during said operation of identifying; and
‘ scheduling a packet-data communication based on the identified at least first

paramefer,

9. The method of claim 8 wherein the radio communication system provides 1XEVDV

data services,

wherein the signal generated during said operation of generating comprises a IxEV-
DV layer 3 signal.

10. The method of claim 8 wherein said operations of generating further comprises the
operation of formatting the signal to include at least a first field and populating the first field

with values of the first parameter.
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operation of identifying further conprises a second paraneter;1%her3h% said
operation of formatting further conprises formatting the signal N8V “P%el ude
a second field; and wherein said operation of popul ating conprises the
operation of populating the second field with values of the second
paraneter. 12. The method of claim8 wherein the network part is defined in
ternms of logical layers including a layer 3 logical |ayer and wherein the

si gnal jgenergt RladdrdrRgisal els) rati I; 2 t he
| ayer % Iogicaﬁglayer. i _b%ﬁ%ﬁﬁ%?ﬁ% 1%$I%$§?ﬁp %?éﬁﬁgﬁﬁgﬁﬁéﬁﬁ%@i part

i s def ppadiidmoftidemiyiof firtigir calnplisopersecoridyezkankterg a | ayer 3 | ogical | ayer
and wherein_the.signal generated during said operati on of generating
conpri ses a%i Vg}sag&] Oléqr% Qfafwa%fq@ﬁwanmfse%f%nﬁmgmg%? @ he network
part i gnclffcia@bdd¥idi@rag of logical layers including a |ayer 3 Iogical

| ayer and wherein identification made during said operation of identifying

is made at whereinspad oraticogifpapulatipe comprises Teepestioo of pbpulétaigth8 wher ei n
t he netvvor% erdrt. conpr.i a radi o resource manager and wherein said -

oper at PERAG (ﬁﬁﬁ?ﬁ&%ﬁéﬁﬁé“ﬁ%? B¥#RE°by the radio resource manager. 16
The nethod of claim8 wherein the network part conprises a radi o resource

manager and wherein said operation of generating is perfornmed by the radio
resour é2 miﬂ"hg gethodz claim 8 wherein the network part is defined in terms of logical layers

including a layer 3 logical layer and

wherein the signal generated during said operation of generating is generated at the

layer 3 logical layer.

13, The method of claim 8 wherein the network part is defined in terms of logical layers

including a layer 3 logical layer and

wherein the signal generated during said operation of generating comprises a layer 3

si gnal.

14. The method of claim 8 wherein the network part is defined in terms of logical layers
including a layer 3 logical layer and |
wherein identification made during said operation of identifying is made at the layer 3

logical layer.

15.  The method of claim 8 wherein the network part comprises a radio resource manager

and

wherein said operation of identifying is performed by the radio resource manager.
16.  The method of claim 8 wherein the network part comprises a radio resource manager

and

wherein said operation of generating is performed by the radio resource manager.
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10 Nov 2006 17. The method of claim8 wherein the network part, ﬁonﬁaéﬁses a
base station and wherein said nethod further conprises the operg %
sending the signal generated during said operation of generating. 23

17.  The method of claim 8 wherein the network part comprises a base station and
wherein said method further comprises the operation of sending the signal

generated during said operation of generating.
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