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tinmely manner, to permt the packet data scheduling to be perforned. And,
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nobi | e station, cau :
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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 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 (fraffic volume measurement and reporting) reports generated at a
mobile station, to be used to schedule communication of packet data to the mobile station to
effectuate a communication service therewith.

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

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

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

the data scheduling.



BACKGROUND OF THE | NVENTI ON A communi cati on system operates to communi cate
data between two, or nore, communication stations. A conmunication system
i s formedwoat/1es4p8 ni nrum of a first comunication stati o®CTIuS0IMTIES 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

comuni cation station i i station is sent to the
second communi cation sbgtélgﬁ@iﬁ&ggogmﬂmcati on channel. The data
that is to be communicated is converted by the first conmmunication station
into a fofrRoBIyEsaton System OpRIAATITe SPNEHNIGAE Rt W BN BB 10 channel .
And, the second comuni cation station operates to detect the data
comMmuemnoahieation diaiceis 0 Asgniniunicgpmsystemhie farmeds atathisimahmeofa 815t t her eof .

Many different types of conmunication systens have been devel oped and
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conmuni cation stations. And, with continued advancenents in communi cati on
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conmmuni catj on channel s upo%ﬁv\kgi ch to communicate the data that is to be
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comuni cation channels are defined upon radio |inks form ng part of the
el ectoromagicatidncchagpelc {The dataglkatas toduti cominpyrticatesd igcphyezied bypbmiithi ch to defi ne
t he communi cati on channels, the need otherwise to utilize wireline
conneghinfRatiodativi iato 4 forded paenic arenmaaicatton wvarnhetenmsnication
10  channel. 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  as well 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 communicated between the communication stations operable therein. Radio
20  communication channels are defined upon radio links forming part of the electromagnetic
spectrum. As aradio link is utilized upon which to define the communication channels, the need

otherwise to utilize wireline connections upon which to define communication channels is

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



obvi ated. Inplenentation of a radi o conmuni cation systemis generally |ess
costly than the 2 WO 03/105498 PCT/ US03/ 17108 correspondi ng costs that
woul d be wegailnads t o construct a conventional, wreline c@EITUSOFatIDON
system And, a radi o conmunication system can be inplenented to forma
mobi | e communi cati on system A cellular communication system exenplary of
a radi o communi cati on system has been 5 wdely inplenented and has
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of remmwugleeimmelystemBase transcei ver stations, formng portions of the 10
network part of the conmunication system are installed at spaced apart
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t he conmuni cati on system Each of the base transceiver station defines a
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ones of the base transceiyer tatjons, communication handoffs are
of f CRVEHBIGR 1B P SECEERT PR oL g e BIAT SHETBPICR SRy St REDERE obi | e
station. Through appropriate positioning of the base transceiver stations,
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conmuni cati ons between a nobile station and a base transcei ver station.
Handewfithaniofte by mayrif cadio ohmnbist \Brentransceieassitatwns, forming portions of the

10  network part of the communication system, are installed at spaced apart Jocations throughout the
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 baée transceiver station, communications are generally
effectuable with the base transceiver station that defines the cell.

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

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

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



20 base transceiver stations, as the nobile station noves between cells
permt the continued comunications w thout necessitating increase in the
power | evwb3a0s49hi ch t he comuni cation signals are tran®airiusesi17iénd,
because only relatively | owpowered signals need to be generated to

ef fectuate comuni cations, the same radi o channels can be reused at
different |ocations of the 3 WO 03/105498 PCT/ US03/ 17108 sarre cel | ul ar
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Various operating specifications have been pronul gated that deflne
operatthoerlular gamarasication pysteshiicthersby posséle. as wel | as ot her, comuni cati on
systens are to be operable. 5 Successive generations of cel I ul ar

conmuni caviriyus Dy efatifig spdcificaripns Bdvebged pohndgael that deftheapeaiieidls, as such
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third-generati on comuni cation system The cdnma2000 operating
s pecgdnerstionsr updatesdp) ongsationhkspeeificatipnge Hastagansrrtiopand seqegd-gpearptiorcat i on,
provi des for packet-based, data comruni cation services. To effectuate such
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t he schedul er recei ve indications

10  exemplary operating specification, referred to as the cdma2000 specification, sets forth the
operating parameters of an exemplary, third-generation communication system. The cdma2000
operating specification, as well as other third-generation operating specification, provides for
packet-based, data communication services.

To effectuate such packet-based data services, a packet scheduler that schedules the

15  communication of the data packets to effectuate the communication service is utilized. To
schedule properly the communication of the data packets, the scheduler must receive indications
of communication conditions upon the radio channels upon which the packet data is to be
communicated. In a proposal for the cdma2000 operating specification, a reverse link 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.



of conmmuni cation conditions upon the radi o channels upon which the packet
data is to be communicated. In a proposal for the cdna2000 operating

speci fi cawopma/10:98 everse |ink traffic volune and nmeasur e®emtusand7ipeporti ng
(RL-TVMAR) report is specified, e.g., 3GPP 20 specification, docunent No.
TS 25.331 [1]. The purpose for the traffic neasurenents and reporting is
to performefficiently reverse |ink packet data scheduling by the schedul er
at the rekdlck ip@tiatén fobkdes BRINdtERE] DPuBetStens ofh BUEP 3t the aftdBle

PCT/ US03/ 17108 Feedback information includes, for instance, a buffer
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prior to its transm ssion. And, information also iIn reverse-Iink

act iy é’e—fiﬂgﬁcg%éyf?.ﬁcﬁt:at%gss“ ng TVMAR-report -proposals are deficient in
several régards. e existing 5 proposals generally provide for 1-bit

status reports,. to comruni cat ed iously, upon a dedicated channel, a
conmmon C%ﬁﬁg}gﬁ@ﬁ?ﬁ%mqspl@a@( Leighh Ehsenpef Tegardsn dheexisting ot her
reverse channel. Such single-bit status report is to be reported, variously
By \magpasels gepaally pedivide for bt strdesirspaits, tmbaospnaiensinated sstiauslyThporsa ngl e- bi t
status report provides only very limted information, both prospectively

10 aiedichied icharineh lal opmrAmdchanhel, @ tihe-ngulplopaisaubshaat], hlong Kithhother
comuni cation of the single-bit status report on an unsolicited basis. If
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properly make use of the report, the status report I's’of,” essentially, no

uti lgt¥e bAR%r 2hRE-diRATYageENt format, measurenent period, and reporting
triggers are not necessarily based upon network-part determ nations,
ther eby l’ljhrgisgllig[fgbll:t Qt%tuosprteli)or}?llario%%ies? I)nlgl Qf%rysﬁlr%}tgﬂn?cir%a%%ﬁ,%%%ﬁ 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 iﬁ 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.



15 An inproved reporting nmechanismfor providing a resource manager, such
as a packet scheduler, with TVMAR, and ot her anal ogous reports, would
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rel ated to packet-based communi cation services in an advanced-generation
cellular, or other radio, comunication system that the significant
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accordi ngly, advantageou and an associ ated nethod,
by which to provide information to facilitate scheduling of packet data
communi cated in a cellular, or other radio, communication system 5
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traffic neasurenment reporting is facilitated. Reports, such as TVMAR
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station are used to schedul e communi cati on of T“packet data with the nobile

statio Q tuat e nication service therewith. Tinmely reports are
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to be perfornmed. The report also for a data-rate request to request a
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the data service. Paraneters contained in the report are selected at the
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comuni cated to the nobile station, causing the nobile station to report
wi t hatdveportiak)ieeponts, geheratey st @mopie staedears vsed ® schedily coramnecatsm dfhat t he
reported val ues can be used in the 15 data scheduli ng.
packet data with the mobile station to effectuate a communication service 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 report; the information required to determine best the packet scheduling in an optimal

manner is better assured.



In one aspect of the present invention, the network part of the radio
communi cation systemselects the paraneters that are to be contained in a
TVMAR r epwpto3/1subsequent |y to be wused to schedul e packet Poagesds/ 17108
conmuni cation services with a nobile station. Because the determnation is
made at the network part as to what paraneters shall be contained in the 20
TVNVAR report the information required to determ ne best the packet

schedul i ng, %i@gt Hthe f@é}ﬁ"‘ﬁ{vehﬁ ﬁe%rthé‘géjdﬁl%ﬂars Qale} Qisévl\b%ﬁ%%&o be

PCT/U803/17108 nothe aspect o e present I nvention

par anpe ers cont al n MAR report,

g i Wﬁ%‘f@%ﬁswf é&bseare&%aﬁt B APkt feriingd 1 yigihBa.

i ndi at ng the paraneter-types. The, signal |s sent by the net wor k- part to
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nobil e station. In another aspect of the present invention, the nobile
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cont ained in the TVWAR are used to perform packet scheduling to schedul e
packeantaagdindberhMABirepmt sehseqfenslytio he genaneted by the mobile station.” The mobile

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 communication system to be used thereat for packet scheduling purposes.

The TVMAR report is generated, for instance, at selected intervals or responsive to a
triggering condition. When generated responsive to triggering conditions, the report is, for

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



15 communi cation service with the nobile station. In another aspect of the
present invention, the cdnma2000 systemis defined in terns of protocol
| ayers. TWe oBiimda9o$ ayer includes an RLP (radio |ink protoceCr/usayerios At t he
RLP |l ayer, RLP buffer status information and statistics are obtainable.
Statistics nmeasured at the RLP layer are used to formthe TVMAR report
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comuni cati on .,system tqQ. be used thereat cket, .s¢ |.Lng_purposes. The
VMR onBt oY G dtaerelF fplcBfln e TEMARRSEE SRV oy
responsive to a triggeri n(I:J condition. Wien generated responsive to

tri giéeramgalaspent-tyrsE of e fel reppurtyps. sThe fyyl repaitis apulti-Yybicepy cerfalingel ect ed
time period subsequent to the occurrence of the triggering event. 7 WO
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TVMAR report is selectably of a differential report-type or of a full
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10  during a time period in which the network part is able to make proper use of the values contained

in the report.

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

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.



In these and ot her aspects, therefore, apparatus, and an associ ated nethod,
is provided for a radio comunication system The radi o comruni cation
system hawoa3fodapg e station operable to comruni cate w t hPeTNESOHOTIRS part of
t he conmuni cation system Communication indicia 15 associated with the
nobile station is reported by the nobile station to the network part
pursuant to a high-data-rate comruni cation service. A comunication

i ndi ci a pAmasreicempibsd spreviatibet cfthspreseit wivektiqar and te deope timarenfeah ben i ndi ci a
paranmeters sent to the nobile station. A conmunication indicia neasurer is
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co nication indicia reporter is coupled to the comunication indicia
measuf®S: The conmunication indicia reporter reports values,. measured by
t he conmuni cation indicia neasurer, to the network part. 8 WD 03/105498
PCT/ US03/ 17108 A nore conpl ete appreciation of the present invention and

t he scope thereof can be obtained fromthe acconpanyi ng drawi ngs that are
briefly sunmari zed bel ow, the following detailed description of the
presently-preferred enbodi nents of the invention, and the appended clains.
9 WD 03/105498 PCT/US03/ 17108 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
illustrates a functional block diagramof a conmunication systemin which
an



enbodi ment of the present invention is operable. Figure 2 illustrates a
nmessage sequence di agram representative of signaling generated 5 during
oper at i orwofosanssesrbodi ment of the present invention. FiguPeTaiSos/iusgrates a
protocol |ayer representation of the comunication systemshown in Figure
1, here also representative of an enbodi nent of the present invention.
Figure 4 illustrates a representation of report val ues generated during

operation of an emﬁﬂiﬁF’ﬁEﬂﬁRi?ﬁ[@N@Fﬁ{. BWIN(‘ZT‘S""‘G” the reports are
er rvals.

generated at periodic, or ot selected, inte Figure 5

illustrates a resent ati on rmlar to that shown.n Figure but here
of an  erbEHHbALSERY fLusHand Mot sy of AR iph o YR &7 reicha
generated upon_ the occurrence, of triggering events. Figure 6 illustrates a
met heRbeLBFHPHER BIESEI4RYREOR KePBFEOod of operation of an 15 enbodi ment of
the present invention. 10 WD 03/105498 PCT/ US03/ 17108 DETAI LED DESCRI PTI ON
Ref er r i ngFigurs? iltustriegyamessage seqonvadiagram ropresgndateim of stgpalingyganeras¢d y at 10,
provi des for radio comunications with nobile stations, of which the

nobi i Gidrationled ah nibepingse of thieipvéentlifeerg@AMUNi cati on system incl udes a
network part, having inter alia, a radio part that includes a 5 plurality
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station 147s representative. "A base transceiver station dnd nobile
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Figure 4 illustrates a representation of report values generated during operation 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.

10



upon which data is communi cated by the base transceiver station to the

nobi |l e station. And, reverse |ink channels are defined upon which data is

comuni cawedshyssdhe nobile station to the 10 base transc@cCTarsoyziads on. I n

t he exenplary inplenentation shown in the figure, the comunication system
10 forns a cellular comunication system generally operable pursuant to a
proposed cdma2000 operational specification. A comrunication system

i npl enented pursuant to thgypiadRDDESCREPTIGR! i on provides for high-data
rate conmmuni cation services, such as 1xEV-DV 15 communication services. In

ot her i npl n . ONSk. r. types.of. dat ervices. for I 1 XTRENVE
and 1xev: Boore Rl B oM RER BB RS el b Bnes il afIE BovBtes 8 em 10
is alsqQ representative of other types .of packet radio_ comunication

syst E3fHO Cﬂgwm%}swtmob@e FAdOTSoP] WhiPh aiedaéafq L WSS TFRIPSRIAE K |
descri be operation of an enbodi nent of the present invention wth respect
t o i fiseicoplamioation systenh mckidega pelive2io pat, dpvingnntehalia, pradip gex thap includeya DV
data communi cation services, the present invention is analogously al so

i fpl pirealitalolf éxedisicebdse branscedltstadiding of widohthel basd tramscsiysit eamon Bpier abl e
pursuant to other conmuni cation schenes. 11 WO 03/ 105498 PCT/ US03/ 17108

Packetsrbaagéve aA%a%Béi@éisit%n%lﬁﬂ Yiobae safisn §feﬁﬁfeh%bﬁ9é&ed%§' Ba} berARPi | €

station 12, as well as other nobile stations operable in the comrunication
syst te e |y - cprelelyl i i&g L4l packet
scheduli E% cﬁgfl?&g%@rae%g{ooﬁrgeéﬁéégf\é 3 Eﬂgd %gtr?wu#r{?l cat iriicl)q%act(%1 1%%6 ggﬁlgedpac kets
to effectuate the comuni catiq ervice.. To schedul e t dat.a packet 5
commAPE D5 BORIYISeIeR g i PR Heascr L R ael OrtbF MaRde Sita 8 bur f er
status at the nobile _ ) _ _ _

reverse link channels are defined upon which data is communicated by the mobile station to the

10  base transceiver station.

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. Accordingly, while the following detailed description shall describe
operation of an embodiment of the present invention with respeét to its implementation in a

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

operable pursuant to other communication schemes.
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station at which data is buffered during effectuation of the conmmunication
service. The radio part of the network portion of the conmmunication system
i ncl udes woroaddz@9s net work controller (RNC) 22 coupl ed to trog/usayer108
transceiver station. The radio network controller operates to perform
control functions controlling operations in the radio part of the 10
communi cation system The radio network controller, in turn, is coupled to

a_gat enayp (YN0, sePdhta JHENAREUBRY scbcdsQRIBHBIAMENRS thRbbIOARRM B, khie Tadi o

part of the communication system with a fixed network, here a packet data

network (P 8 fa sources, ,such as.a.dat rver e~ G ed to
e el s adtlin B s OB I 1k COuRIA DB RARL H Blstior e bR, °he
comuni cated to the nobjle station pursuant, to a dat ervice js.sourced.
Thr cheHate semyRieatipB FEIVIES, RAcke! sehidipg @é?ﬂ‘BFPdﬁStsﬂh%@?%E% RoPREIGaEoR Yer ver
and the nobile station 12, data packets into which the data is formatted
ar e thedampadatsad effoctuhte thobirheusicatidnomervi®thel ¢ sahiedulp st dasd packet communi cati on
system al so i ncludes a radi o resource nanager 36 enbodied at the radio

Bet Wnkm&aediot pk&ferfyoinfoieition serel fivetls Gariingince] of 4 bufferatatul a8 tirei tholiikd

t her ebet ween. WEhe radi o resource manager includes the apparatus 38 of an
ermbogli ank V@licll:[cﬁ'%, R QuPleRIACnk RYEALARIN of RS ARRAARASSh RBvitOT M8 a

conmmruni cation-indicia, paraneter-type signal generator 42. The signal
gener at or,.42 er at to.forma.si | I i .nmobi | e
station. TH a@l LGN %%?t‘gf)gﬁp%lﬁ}g? %ﬁgféﬁa “%8%%’? gfsg‘%rﬁﬂ%ll&ésé%ga? K?ﬁe
paraneters that are to be asyred, or otherw se tai ped, by the nobile
D B CReaNOR TSNS RO SREP TG ro e R oI BT S H 6 SIBT

PCT/US03/ 17108 (traffic volume neasurenment and reporting) report generated
at tdvmtnobiri dperagesao perfornBeenitnd dundhiens eaniiolingeansTations g gho P%Tgﬁf heies the
paraneters that are to be contained in a subsequentl|y-

10  communication system. The radio network controller, in turn, is coupled to a gateway (GWY)

24. The gateway 24 forms a gateway that connects the radio part of the communicatibn 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



generated TVMAR report, the information required by the radi o resource
manager, or other functional structure, of the comunication system that
perforns wbaspestket scheduling is likely 5 to be contai nea@cCrrusoher108/MAR, or
ot her appropriate, report. Once generated, the signal generated by the
signal generator 42 is transmtted by the base transceiver station upon a
forward |ink channel defined upon the radio link 16. The nobile station

i ncl WdaR JJians ﬁf%iaéiﬁém%trz&kliréﬂo\ﬁin%)?féﬁoﬂ leEAL LA RY nRbIESBIiME PhatseAfeand a
transmt part 48. The nobile station al'so includes a controller 52 that

;gggr%gi[&afgs%ggzae{rg%qua% 21§e€tfiﬁesjtge aﬁx%gtgpsqhg@z{?é tool;e #@%ﬁ@:@%&éé&ﬁ%ﬂ& on. The

n unctro enents, 1np I'e "I'n*any “desi r ed
fashi on, su by al gor.i f hns, executahl e b rocessing circuitry. The
appafeaergied; m&gl”ﬁﬁcmm}%qn&ﬁq‘?l theﬁaﬁ%ﬁ@pweg%p@%%qr Cglﬁ.éécoupl ed to
the receive part 46. The detector operates to detect delivery at the
r ecefivetiqual strusture, e theotimmusicatidngtysteny, thah pedorgredhe gesket ehednling i3 hkelsi gnal
generator 42. Indications of the paraneters detected by the 15 detector are
@ oviode dohiained G0 tHellTV RIAR ,@n oitred hgpraprise,sep@t. Ofce Fdneracaithersignat i on i ndi ci a
measurer operates to nmeasure values of the paraneters detected by the

det egdeftedby the ﬁ%ﬁﬁleggéﬁ&taterZ NREghsnlifEd b EledAEEirakdasiO6 ARA PEF atfbanad

signal s received at e receive part 46. The line 58 is representative of

t he 'rﬁp&ﬁﬁﬁll(& ﬁf?édﬁﬂ%%tﬁ?f"a%‘ig I {® the receive part. The apparatus 38
er uges a ? [

furt I'nc communi cation’indicia reporter 62, coupled to the 20
measurer R[6

to receive i ngi cations of the asurenent s made thereat. The
reporter OPFePaRilESRPD igedesifansegiver-FRpINEY: g‘!rare 6‘?({1%32‘?({1?%?)8?9?“’8 8 ﬁ‘%ég Arfhg t he
val ues neasured by the nmeasurer 56 of the paraneters contained in the
si grafrangeviaragt 45 Hye mplkilestgia alspeineludesor couprollvn a2 thehpmtgiapearatus 38 of
communi cated by way of a reverse-link channel defined upon the radio |ink
106, dncentthdithagef #i® present invention. 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
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WD 03/ 105498 PCT/ US03/ 17108 transceiver station 14. The val ues contai ned
in the TVMAR report are used to perform packet scheduling to schedul e
packet - dawe osaos¥pi cati ons to effectuate a packet-based cecmursozativoON
service with the nobile station. The paraneters selected by the signal
generator 42 is of any of various paraneter-types, 5 e.g., an instantaneous
transmt buffer usage (per each data service instance), e.g., SR ID,

aver 3@fscefveRRafdt 1@”?ﬁ@0a1ﬂ&%ﬁtaﬁfedriﬁ'gxgm 8kt aP el 't(gperfogﬁf a[ﬁ%ﬁgth data

service instance, and the transmt fer usage vari ance" ar

par a t hat ele bl e by the signal nerator 42 to be .requested
o batishind 3R REChAR: Pastr ba%oah f FRe ST § Pacit Pred RS PBqui r ed
to nmeasure ayerage transmt buffer usage and transmt buffer usage

var i é?\‘?,’lé’ed‘fltht%ér‘b%ﬂ?é?at@% the 10 nobile station also selectably forns a
paranmeter to be neasured. Additional paraneters include, for instance,
TVMAR r epdhe pagmetdrg spected/ethe sigoali gederatapd? invimty dftvesstxpadaetsetypts,i gger s
buffer size threshold values, e.g., low and high threshold val ues, the

dfir ateigqrah pestarnsheofis framdmiTVMR usRpéridach data dérficerimdidnos), e VMR IDERRNdeng t he
TVMAR report-type, and a TVMAR report-identification (1D are all

par amehehis buffé dse &fthdhiosile btBionl _\':?_ \%E/;RQRf'@éch Qﬁﬁes'éﬂxiﬁé' inSGh&S Lﬁiﬂ%x it:{a:??rﬁft uct s

the nobile station to popul ate a report wt Figlre ustrates a
. ; . i dur i
oper ST AR End A8 AR AR B Bl RS AP e R ERRR F B S st om 10

shown in iqure 1. re, | e exenmpl ary inplenmentation, the
connﬂ‘?‘ﬂiuﬁ%ﬁ?‘i:{@ﬁzq %&fa&’?eg{%ﬁél?eatrg{\é{k {SpRE- @%@a@&WSe%ﬁw glgeqwredifodi ed at
the radi o resource manager 36 and, as indicated by the block 20 42, a

det ePIPRHVES PRRagesTangaet b)&fet neagponiRaar bbuffer usageharianteeofitbbbufferaf fid on shal |
be requested to obtain and to populate in a TVMAR report. A signal is
t@nermbdelsthtiont hlso sélgetathly daneragiapameaerdo be measured.

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

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

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

20 42, a determination is made of the TVMAR parameters that the mobile station shall be requested
to obtain and 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 IXEV-DV layer-3 (1.3) message. In another

14



sent, here indicated by the segnment 72, to the nobile station. In the
exenpl ary inplenentation, the paraneter-type signal is generated as a
1XEV- DV IapasA®404.3) nmessage. | n another 14 WO 03/ 105498 PCT/USg®87148108
i npl enentation, the signal is formatted in a cdna2000 QOS BLOB (binary

| arge object block) signal as defined in an |IS-707 specification or,
alternately, a newl y-specified, TVMAR parameter-BLCB on the forward I i nk

ot onTRgTERip R AP HEN I S JTRRRZ00 D08 BTI0B AP Fre ohPRaniad,

IO R e e R T g

the comunication jindicia nmeasurer 56 neasures val ues of the paraneters
cont BFFABEterBL (R ogitymiarvagdinkrhprmnel « Bhe fesmatimi|of 28 Lamessageanhdar welaaes ement s

are nade, the communication indicia reporter generates a report signal
t hat (thedifad)sedended bepplahentriet ande asignneint sesd gy P shgbmaldcagdmestdzd o t he
network part of the conmunication system The report signal is generated at

sgl eghigtsystdht parndmleter)f adEERlisdr Uproprisietestigesn of a sel ect triggering
event. Figure 3 illustrates the conmmunication system 10 in terns of

protocol kayer&iivdee «d fd @bﬂ@%@ho&@n&’ﬁe&&@ g%ﬁ'éod'elfec 'ﬂ?ér@cﬁ‘ gk the

comuni cat| on systemis fine terns o rot oco ayers incl udi ng a
reverse-l.i scheldu er

S n t SRR S ! ateaolgrer ales 1 éschedu{ee thganggf iltﬂ Sqat
conn%r{n%lgfl 86‘% th* PR ﬁ% Reaggy VEHCS HHhC PRATEIT e B HE L,
schedél er E reverse i nk radi o resource nmanager 36., And, radio
chanf 1V§ref18t0ft ’36 §iRBOH Hyageagasprsinents gremagde, dhe F%@Hmﬁ@%*dpﬂw’cahe radi o
resource nmanager. The nobile station 12 also includes a physical |ayer
f or meegoEr gemeratesd igpert signallthatgs cassed to be returned, here indicated by the segment 74,
10 to the network part of the communication system. The report signal is generated at selected
1
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.
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reverse-link radio resource nmanager 82 is positioned thereabove. And, a
reverse-link 20 protocol/nmedi um access control (RLP/MAC) |ayer 84 is

posi ti onedwoabBava9t he resource requester. A packet data applriusas/anns | ayer
86 is positioned thereabove. The nobile station here also is indicated to
include a reverse-link TVMAR | ayer 88. 15 WD 03/105498 PCT/ US03/ 17108 The
RLP/ MAC | ayer 84 forns the "mddle wear" of the packet data application and

O LN o 20 RISFOUCE BB fobins FROUAGAANNL B Bhoit fliSoafdnsiald i 1 oo are

representative of the reverse- tratfic vo tron

RLP/ t enou t he radio _.resource enti t hat buffer
mas%&%@ﬁtrég&gﬁ en?pf Sﬁ} %Etbél 15 A And fgtiagcs e ’teﬂ’éesgntf)té‘xef%:}%nce of the
nobi l e station. _As noted previousl the transmt buffer nmeasurenent to be
neas Eﬁvétfeztmﬁtl;?ép figryplume. I%ﬁ‘é‘(fltl% th‘?té“i@\é[é C entinsclossrenengh tottheradipst ant aneous
buffer usage, the average buffer usage, and the buffer usage variance. The
reporftsoilrﬁequ‘fatbftspﬁh@bugmerné@ummndfmpomngt:atmemmmmlmmpacepo theze wherein m
is al0 multiplier value and step_size is a selected step quantity of

buf f perfanzace &bthe msbilantadoni f step_size is of a value of 16 kbps, when the
i nst ant aneous buffer usage is reached at 64 kbps, the nobile station

reports thahofBdgasabssiv thddraeh St lﬁluffér ln&b%%tﬁr@ﬁi%ﬁt 18 b@%a@tﬁ%? Lot anuek the

number of packets bufféred at the mpbile station as a function of time

Th o f t 5

G At DL R RETE A N
are ted at sel ect ed intervals, here periodic intervals, indicated by
the BEGHER Lags vatiance

The report in quantities are formatted, for instance, in m*step_size wherein m is a
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 5 illustrates an analogous representation of the number of packets buffered at the
mobile station, again as a function of time. Here, the reports generated at the mobile station are
generated responsive to triggering events. Here, the triggering events are the number of packets

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

buffer size changes too significantly in too short of a period of time, the generation of the report

16



Figure 5illustrates an anal ogous representation of the nunber of packets
buffered at the nobile station, again as a function of tine. Here, the
reports gwoasavds at the nobile station are generated rePLINSIVET1DO
triggering events. Here, the triggering events are the nunber of packets 20
buffered exceeding a high threshold 94 or being Il ess than a | ow threshold
96. The reports are generated responsive to occurrence of such triggering
events, here indicated by the segnents 98. To prevent "ping-pohg"

repor t icAgbe B8layed Br a bélectéd e @Btiod.ePoehdungthatiha threshobbiswineeedeh borhtitcher si ze
changes t.oo significantly in too short of a period of tine, the generation

of ' Ne 18Pt ek YDAHOSAIBBETHUSQAUAT 108 can be del ayed for a

sel ecte peri To ehsure that the threshold is exceeded for at | east
such tinme peti rior to the gen [ on h ot her
appropri at e?[r}ﬁ?w&ﬁ("?’ & St?lerat?RPégpnn aat%é ?%}Aaoﬁlg(rel’g %ﬁé}ﬁa‘cg 8%19 rcg'p-cl)‘&r ft%n-al;g a nd
differential report. A full report includes | ues of .conplete.status and
st at i stifégeniial Feporthed Bilifcped F@ﬁic{eé valigs, c[on}pi%g) Ftlaﬁ'ls érd étagptfcfse el75"?‘?ttﬁle

syndi cation of buffer usage between a current status and a previous

st af us différemstial neficctaepats insa Giffseent sylication of byfferasaga hatween acy b stag gedt
indication to the base station, i.e., to increase or to decrease the data
rate ata prbiiehs sthes. Ptk gidicatibe icalsonuseil caheeverse liri dateeratmisijhest sdattionto thhe
differential report forns a single bit feedback generated by the nobile

stati oR,angdatickDi k! fallehdel tb QedrbRe Bas@utd FRN& G/ Methe PadltdtOfre\sbinhRmidaeedf ul |
report faorms a muftiple-bit feedback report. The report mechanismis

provi ded by way .of everse |link physical |ayer signaling, i.e., the
report ‘Ylm%lfﬁ%%ﬂ%r?taﬁgﬁi nbedded i n the physical -layer data frame. Use of the

82%’ ;s 1, g ?; L? y’l{e}{?éliﬁgr{ggqlilag Qm\gq : o?rp%g F@%@E{P fe%gga%k tggr?erarttgg ‘Bgr tthebﬁg‘tgileesqgﬁjoﬁlea%dt he

10  transmitted to the base transceiver station while the full report forms a multiple-bit feedback

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

15  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 a supplemental

20  channel request mini message (SCRMM).

The following illustrates an exemplary TVMAR_BLOB report message format.

Field Length (bits)
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manner. The differential and full reports can be carried by way of the
sane, or different, 15 channels. If both of the reports are sent by way of
t he sane wbanned498t he codi ng rate of the channel shoul d IpeTatpssties
accordingly. And, if the reports are sent by way of different channels,
synchroni zati on anongst the reports is necessary. The full TVMAR report can
al so be sent as a cdma2000 reverse link |ayer-3 nmessage or alternately,
the report can be included in the REQBLOB field of a supplenental channel
request S5 ; M—or a supplenent ah 20 channel reéquest m ni nessage
(SCRM\}M%n § Y%%ir(ng iIIustrat es an egerrpl ary TVMAR BLOB report nessage
f orma F-eldlergth—(bHts—17WO03+15498—PCHUSE3 7108 THVE+INTERYAL
3 NUM Igf;ill\/ﬂ}gﬂthEVERVED 2 Followed by NUM SRID occurrences of the foll ow ng
TVMAR paraneters per service jinstance [SR 1D 3 | NSTANTANEQUS BUEFER 4
AVERAGEEBBRAED 4 BUFFER VARI ANCE 4 8ERVED 2 TIME | NTERVAL - The nobi
statipn shall set this field to the inferval in the nunber of 20 ns

i nt er vEdIfovehdri yNUM) SRTDaseemet opgaeifeitbwing TVMAR parameters per service instance

e

SR_ID 3
INSTANTANEOUS_BUFFER 4
AVERAGE_BUFFER 4
BUFFER_VARIANCE 4
RESERVED 2

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

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

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

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

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

25  of the full report is a selectable value. The report period for the differential report is one or more
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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 WwoeBdoi4e8 00'. 10 SR ID - The nobile station shalPCTasn3thos field
to the service instance ID. | NSTANTANEOQUS BUFFER - The nobile station
shall set this field to the instantaneous buffer usage in the unit of 16
kbps. 15 AVERAGE BUFFER - The npobile station shall set this field to the
aver 2§ &-BullfsubframesyeAnd atshibframeiof arR-SEH Kiyps, fBUREEReVARWHCEtrolTdreuprobi | e
station shall set this field to the buffer usage variance in the unit of
16 kWfp6G).20 RESERVED - The nobile station shall set this field to "00'. In
one inplenentation, a series of differential reports are generated and

thereaftemgd g hlhustrﬁ%@‘ﬂﬁﬁeth&d YRV g&ﬁi’auy”d%%g ﬂﬁwin%ﬂ gﬁ%:'f&? ht%tg'f'egt){{ g er port

period, i.e’, the tinmes betwden geReration

mor & ARG Bl s tRRRba e B Grcce Seerrnts B F BisCComi e et o7 o

ap R SCH forns i nstance, a power control group (PCQ. Figure 6
7 u§¥§1§f1§§‘far°t¥eé{%c§%|rpa§ SerbFRINEPRIGalan SE0Eceshy whi ch the facilitate
reporting of conmunication indicia associated with a nobile station
oper abl e Fhstaanda bdicaterhbiteabloohn 168, 9yemamuni¢aiongndiviagesariaer-ype kighalbased
comuni cati on services.

is generated for communication to the mobile station. The signal contains values representative

of selected values of buffer status indicia that are to be measured at the mobile station. The
signal is sent, indicated by the block 110, to the mobile station to be detected thereat.

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 scheduling is possible.

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

of the present invention is defined by the following claims.
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First, and as indicated by the block 108, a conmuni cation-indicia
paraneter-type signal 1is generated for comunication to the nobile
station. Woa3sgbggpal contains val ues representative of selpeatiesds/vabsies of
buffer status indicia that are to be neasured at the nobile station. The
signal is sent, indicated by the block 110, to the nobile station to be
detected thereat. 10 Thereafter, and as indicated by the block 112,

sel ected values of the buffer status indicia are neasured. And, as

indi cated_by the block 114, a buffer status nmessage is generated for
communi cYh#fds elgimpdisaet wor k part to report on buffering of the data at the
nobil e station buffer. Because the nobile station is instructed as to what
parankters aré. to [rea nels comdhuaitdtionr gpent levilpcobie sitioposesblofo packet
schedul i ng, inproved packet scheduling is possible. 15 The preceding

descri pt conmuaicareatitlPs BéoEe Hare YAINBLAFo EQhmuARLESERIstdRY dhBiptdV¥aRRI &N, 1N
order to nake its practice and application clear to one of ordinary skill

inthe a he 4 i , t. necessarily be
e o D i
defingd by t.he.fol.low ng.clai.nms. 19 WD 03/ 105498 PCT/US03/ 17108 , Wat is

cl ai néd i%spm ted w 1%hnt H}(%HFS%@BWF%F? %ﬁlgé' SR ERTRYIsaHIhierdcs 88di on
operable to 2 conmunicate with a network part of the radi o comunication
syst el &PPHINY GWeRHSHIZ of 3 apparatus for the nobile station for reporting
to the network part comrunication indicia 4 associated with the nobile
statifthg pursuant tacemhiugivation exdicid paremateridétecvt fon dsectingestwekistovided
apparatus conprising: 6 a comruni cation indicia paranmeter detector for
detect i ng net yanmupicaidrd®dicia parameters sent to the mobile station;

8 a communication indicia measurer coupled to said communication indicia

9 parameter detecior, said communication indicia measurer for measuring values of the
10 communication indicia identified by the network-provided communication-indicia
11 parameters sent to the mobile station and detected by said communication indicia
12 parameter detector; and
13 a communication indicia reporter coupled to said communication indicia
14 measurer, said communication indicia reporter for reporting values, measured by said
15 communication indicia measurer, to the network part.
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7 communi cation-indicia paraneters sent to the nobile station; 8 a

communi cation indicia neasurer coupled to said conmmunication indicia 9

par amet erwoeBae408 , sai d conrmuni cation indicia neasurer f@®@CTHSayUTIINg
values of the 10 comunication indicia identified by the network-provided
comuni cation-indicia 11 paraneters sent to the nobile station and detected
by said conmunication indicia 12 paraneter detector; and 13 a

comuni cati on i ndinGh@rddePedrh@inie AR SotelCofMifh £AMHALGAbIRRAiC a 14
measurer, said communication indiciareporter for reporting val ues,

measur i S ele i L:an...ndi ci g rer t.he n rk part.
20 %}) %ﬁg@dﬁg& Y %f &1@&2&1@ ?f?]e ﬂ[e %@%&éﬁ%@%{%@%i’t%&% c%Irg\{\él:’s)yst em of
claiml, a further inmprovement of 2 a Fa(atus for the network part for
facidl i tQPTRYEFHODRGER: $9 mﬁﬁ“@?&f@ﬁﬂﬂ53§'station of the 3 conmunication
indicia, said apparatus conprising: 4 a conmunication-indicia

par dnet er - t ype sigfRinmypisaien-ingicidasunepl-(ype siemahgamefagr selsctgelyopatablegfon
comuni cation-indicia paraneter-type signal, for conmunication to the 6
nmobisl e st at i generatihg a commumiaabn-anlidia ghahmtepdypasitel. - foy gensigioaionce i ni ng
values 7 representative of the network-provided comunication indicia

par gmet er s thebilesAittbn, theCOmmiMHiGabh Mt Phfnft @Ay AIRER cORLBG Svaldes3- The

apparatus of claim2 wherein the nobile Station Conprises a nobile-station
2 byffer for {84 b, C : m&' gy he f.fectuate
t he connuniégggoﬁlﬁhgggg?%%#wgngﬁo]g?i?n ﬂ%ﬁﬁé@ﬁgg&§%#%%%ﬁ%§t@%ﬁ%@nication

: ndISCI a par %rcr)en}rr%nSJCati\é%lirlljc%gia%];ravrrv{gte%Qietects.

1 3. The apparatus of claim 2 wherein the mobile station comprises a mobile-station
2 buffer for buffering data prior to communication thereof to 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  communication-indicia parameter-type signal generator comprise buffer-station-related indicia.

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

2 instantaneous buffer station indicia.

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

2 average buffer status indicia.

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

2 usage variance indicia.
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4 are contained in the comunication-indicia paraneter-type signal
generated by said 5 communi cati on-indicia paraneter-type signal generator
conpri se WofoBans4sg ati on-related indicia. 1 4. The apparatra3/usb3/ci168 m 3
wherein the buffer-status-related indicia conprises 2 instantaneous buffer
station indicia. 1 5. The apparatus of claim 3 wherein the
buffer-status-related indicia conprises 2 average buffer status indicia. 1
6. The appar7at us Inf rediaicommunivatien systdne hipihg emattlatstesion epatleld té ndi ci a
conprises 2 usage variance indicia. 21 WO 03/105498 PCT/ US03/ 17108 1 7.
In 2 r 20 EIeNRItE atneBvork Yait @ AtHRaYdid Godnitidation Syéh O iaes Rt bp 2
comuni cate with a network part of the radi o conmunication system an

i Mg oV egERtnQor (Re ARBAL &hHGH fog ?ﬁogﬁnaé@q}lé fethofit b%giﬂ@ﬁ%ﬁ%ﬁ% i:ngﬁi fo the

networ k™ part comunication I n ssocl ated” w S ation

pur guant_to data co nication servic data co ni cat e 5 by the
kg e e ST R R B T B A
ser&liocE buffe{)ﬁd 6.at a nobile statiaon buffer prior to conmunication to the
net wor PY s pobdestatioqytodhe petworkopast losiiegtuaterihg dpfaoprmuaication sersiss bpfered
coupled at | east to receive indications of a buffer status 8 indicia, said
buf 6 er ate arobilgsiation briférqriortmeuminnyicstEindotteenstabotesart saitl ppdratful eomptisingon

9 indicia; and 10 a buffer status nessage generator coupled to said buffer
stavus neasurer, adaiffdr dtitubufcharresdoapled aRasag eedgbrRahditfionk OF a BEfTEr AithOg a
buffer status nessage for communication 12 to the network part to report

on pufferingndéiatdf GlataR stite hBRuR P 18SasttiAl LBt d18¢s of the buffer station

9 indicia; and
10 a buffer status message generator coupled to said buffer status measurer, said
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 wherein 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 measured 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 comprises a single-bit message.
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1 S. The apparatus of claim2 wherein the buffer status nessage generated
by said 2 buffer status nessage generator conprises a nultibit value. 1 9.
The apparwbDuws/1af49&] ai m 2 wherein the sel ected val ues neaswecad’Soy1868 d
buffer are 2 nmeasured at a first tinme and at | east at a second tine and
wherein the buffer status nessage 3 generated by said buffer status nessage
generator conprises a differential nessage of values 4 representative of

di fferences_between the selected val ues neasured at the first tine and at
thée 5 secdhd tﬁ%@.ﬁ%ﬁ%ﬁ» oftlainy A yeiergiy thedrutier st mssprgcdcherelsd byistider ent i al
nessage generated by said 2 buffer status nessage generator conprises a

si hgl dufet stztps BweRage 2ANSVEPINB/2L05 408 aPUTL4ISOB sdlZdOBintdrvals, The appar at us of
claim7 wherein the buffer status nessage generated by said 2 buffer
status message generator is generated at successive selected intervals. 1

12, The appgr at of claim7 wherein.sai.d byffer status nessage generator
Tl urt ot 125" dpreee Rt PhAat) g vahefeis BiS Rl RtEs PRaRaT SRR of
sel ected val ue responsive to occurrence 3 of a selected event, and wherein
t he bGPYRIed Drgecike pitgeshushdnbe igesr pyna ol @ splgeipd valye apspensivaiesagaence
generator is generated upon detection of the trigger signal of the sel ected
val ueof 4 sdlgcted breent ppd meieresn tife balffat stafhs wivesage gendrated hgisaidbaffieustatnat i on
systemis defined in 2 terns of protocol layers including a physical |ayer

antl wheseigs geieatotifsfg@neratedtupon dersitags tBe GRiger fted obthesaiedtcwhiver station
nmessage generator conprises a physical-layer nessage 4 communicated at the
physical layer. 1 14. The apparatus of claim7 wherein the radio

co nication systemis defined in . .
‘ 1? . )ﬁle apparatus OE 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 physical-layer message

4  communicated at the physical layer.

1 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 buffer status message generated by said buffer status message generator comprises a message

4  generated at the higher layer.

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

3 three layer.
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2 terns of protocol layers including a physical |ayer and at |east one

hi gher | ayer and wherein the 3 buffer status nessage generated by said

buf f er stwpDus/1088%age generator conprises a nessage 4 gen@catusds/atiog he

hi gher |l ayer. 1 15. The apparatus of claim 14 wherein the at |east one

hi gher | ayer conprises a layer- 2 three and wherein the buffer status

nmessage conprises a layer-three nessage fornmed at the |ayer- 3 three | ayer

23 WO 03/105498 PCT/ US03/17108 1 16. The apparatus of claim 14 wherein the

radi o comuni cati on system conprises a 2 cellular conmunication system

oper abl e generally pursuant to a cdma2000 operational 3 specification that

provrdes for V data s i erern the buffer status nessage
géner at ed fﬁﬂﬂfa&‘s %’f{ ‘iﬁ“ f‘hﬁ@?& §EATEY SQBpUnCatALey Steg %QI’FI&ESP%t e

reverse | i nk channel 5 scheduling to aIIocate reverse link channels to

ef f éct uealllarsenmuEicaion gyitem openg gb@nmllmursuwtao aredna20Fopstatenali cati on in

a radi o communi cati on system having a nobile 2 station operable to

com8uni spetHicaiidmhthat prevides FordaEV-DV ddtesaraides) ambwhereirctht iboffesytstiemessage 3

i nprovenent of apparatus for the nobile station for reporting to the

net wor k%é?@fétec@%@b@ﬁérl sedftus thedsagh gé@r@&ﬁeﬁ&e@tt@@fmwbtetr%rmm &afhdt i ng
pursuant to a high-data-rate conmunication service, 5 said nethod

SO | iy TBABNEA SR Rk BRI 3 Bl UL AR SIS B ELE 2550c! 31 o

h the no enerating a bufrer status nessage
for comuni cation to the network part to 9 report on buffering of the data
at the nobile station buffer.

1 17. In amethod of communication in a radio communication system having a mobile

2 station operable to communicate with a network part of the radio communication 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 a 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 mobile station buffer.
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24 WD 03/ 105498 PCT/US03/17108 1 18. The nethod of claim 17 further
conprising the operations, prior to said operation 2 of nmeasuring of 3
gener at i ngoasaaesIwaini cati on-i ndi ci a paraneter-type signal fram/usosmuns cati on
to 4 the nobile station, the communication-indicia paraneter-type signal
containing values 5 representative of the selected values of buffer status
indicia that are to be measured 6 during said operation of nmeasuring; and
7 sendi ng the conmunication-indicia 1Ear aneter-type signal to the nobile
station to 8.be Heawethed of ehiradl futhergomprisingdheentrafons, raiomtd sid operatéon
conprising the operation of. 2 detecting the values contained in the
comiuni chmemnrihgdf:ci a paraneter-type 3 signal sent to the nobile station;
and 4 wherein the sel ected val ues neasured during said operation of

nmeasuring are 5 Z@n@ﬁaﬁtlﬁg arc%ﬁﬁﬂﬁﬁéa‘fr%nllﬁd&ﬂ%aiﬁ%{éﬂﬁstygé’E‘i%ﬁ‘él'T&dcdnﬂnﬁrﬂ@auon to
communi cati on-indicia paraneter-type si gnal 0. "The method of claim

17 f4!“” ther C%@B{(#b?lle @ﬁt&)ﬁ' ethQ B@Eﬁ}ﬁlh%gug 1I‘[d?(1‘?§) %ﬁlja.{ﬁgte gyp% s?gna% c&ﬁgilsﬂ‘ﬁ 1u%§J ring

sai d operation nmeasuring e ne
5 representative of the selected values of buffer status indicia that are to be measured
6 during said operation of measuring; and
7 sending the communication-indicia parameter-type signal to the mobile station to
8 be detected thereat.
1 19.  The method of claim 18 further comprising the operation of:
2 detecting the values contained in the communication-indicia parameter-type
3 signal sent to the mobile station; and
4 wherein the selected values measured during said operation of measuring are
5 selected responsive to the values contained in the communication-indicia parameter-type
6 signal.
1 20.  The method of claim 17 further comprising the operation of reporting values

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