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transm ssions. The UeEs 0 respond to the request by measuring and reporting
DL Channel quality to the base station, which then allocates resources such
that the UES[M0R] nake best use BACKGRO®YNIEsources. The base station
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{00041 In code-division multiple access (CDMA) third generation (3G)
cellular telecommunication systems, adeptive modulation and coding (AM&C)

technignes are applied to transmissions in order to achieve improved radio resource

utilization and provide increased data rates for user services umder appropriate
conditions. These AM&C techniques take into account radio conditions in advance
of transmissions in order to determine modnlation and coding rates that take the
greatest advanfage of current radio propagation conditions utilizing these
techniques.

[0005] Utilizing these AM&C techniques, a procedure is required that
provides a physical channel quality measurement from the receiver in advance of
each {ransmission. Based on this quality measurement, the transmitter determines
the appropriate modulation and coding rate for the pariicular transmission.

[0006] In CDMA systems, as with any wireless systems, radio conditions
can change rapidly due to a wide variety of both natural and man-made conditions.
Since the chaunel quality messureruent is used to determine transmission
modulation and coding, and since channel quality changes rapidly due to the
changing conditions of the transmission path, the performance of the adaptive
transmission process is directly related to the length of the time period between
when the channe] quality measurement is performed and when the transmission is
initiated.
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DYNAM C CHANNEL QUALITY MEASUREMENT PROCEDURE FOR AD@Fﬁhngyggy&ﬁTICN AND
CODI NG TECHNI QUES [ 0002] BACKGROUND [ 0003] The present "I nventron relates to
wirel ess digital communication systens. More particularly, the present

I nvention relates to communication stations which enploy code-division

mul tiple access (CDVA) technol ogy. Specifically, the present invention
relates to determ ning radio conditions for use in optin zing radjo

resource utili28807n asThusicel ax legieb coutioh chranels ey dienrused G%éﬁ_aﬂfé'%‘r fces.
[0004] T 'cOle gl . ) 95 ik BhEERSE T Sl AR C R
adapt codi ng (AM&C)

9fy B SR
cel lul ar tel ecommini tTatron systens, I've nmodul ation and
t echni ques ar e sippfilrigashytutilive eittemiciidated soite] droesls headohemgeipmepi©¥ed radi o

resource wutilization an rovi | ncr eas ata.rates, for er ,services
under apprpprié’?&?m@ﬁﬁa?‘%* ﬁgﬁl’ﬂ%ﬁéﬁﬁeﬁ)&éﬁ’@gﬁyﬁH@Z‘gaxmﬁﬁ’lﬁ‘lﬁ?ﬂ&%"oum
radi o condi ti o®A HeASRBSE assBiant)oR BHFARS bypo of Witele'ddfite. | Wheredicated e
modul ation and coding rates that take the ""greatest advantage of current

radi o propagat iconizal ehpanels aredised picpatinggussignaling chaunehisquailpbleayouine 8 i | i zi ng

channel qual | t 3 RRRTEp o BpSEF Sl ey sieah Bl 4B DR IR, B, Gyl ©!
transm ssion. Bolatksh fox AM&C el thy quelity uhesmeinentt 13 econtinmesiyt dvailabltet er m nes

t he appropriate nodul ati on and coding rate for the particul ar transm ssion.
[0006) I n cgy%ﬂfé@ﬁﬁ%@%ﬁ%ﬁtw%@%ﬂ wﬁa‘:@,coztimoaﬁzmﬁ%ons can
change rapidly bifRasie Rk qu‘mmg,g

condi ti ons. Siqncgythe cék%nﬁg?‘%g%rgﬁ%y ?reasuxrlégﬁ%% |gs§us§'d to e%ugfm' ne

transmi ssion il dedicated serdrol dinng) alveaysl awilshle incthe nplink, theahixngl ehbages
rapidly due to_ih ngi n di . f the transm ssion path, the
per f ormance of a#%gsegggglpg%%vgﬁgan@ﬁgpg@qﬁ%ﬁana@:&ggss Is directly related to
the Iength of t[mtm\%]i e Pigy difficuyt wite the dMdRMed Rented) aMAe] Bbibich Vis MRS Ur enent
is performed and when the transm ssion is initiated. ]

physical resources ate comtinuously allocated even when there is no data to

transmit, A primary application of AM&C techniques is non-real time high data

rate services, for example, Internet access. For these classes of service, the best

quality of service (QoS) is achieved with short, high rate transmissions with

relatively long idle periods between each fransmission. These long idle periods

result i an inefficient vse of dedicated resources. This limits the number of users
which can access the service.

[0009] The problem can be mimimized with pre-confignred periodic
dedicated channel allocations, But this results in periodic availability of quality
measurements. If the quality meastrements are not continuously available, for UEs
which have transmissions af any one point in time, only some portion of the UEs
will have recent channel quality measurements, thus the selection of UE to transmit
1o becornes sub optimal,

[0010] Another alternative is the use of common control channels, With
common control channels, a continuous signaling channel exists that is shared
between all UEs within the cell. Procedures are defined for determining each UEs
access fo the common conirol channel. UE identities are used to distinguish UE
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.1,. 11 Novenber 2005 [0007] Physical or |ogical control channels are then
used to transfer the channel quality neasurenents fro r to the
transmtter. Channel quality signaling may utilize ei ?}1 gﬁﬁ%?é)}ﬁ?

control channels to each user equipnent (UE) or common control channel s
shared by all TJEs. A UE may be a cellular phone, PDA (personal data

assi st ant )spaificarnyisaotidisr type of wirel ess device. Wen dedicated control
channel s sed, a_.co nuous. si gnal i ng channel is avail able over tine
for pr opi@@tl on of Télﬁéihﬁtqéquﬂ&hlﬂieyc%?%h?@r?aﬁ]ﬂ fraRURPQY ofrhi s is an
opti mal SO0 i9 el 18Fze ANtV RpRall3Q vEhRAd AkediBITY bEMRMrateSagO Nt | NUOUSI Y
avail able. _Transm ssions can occur at any time, taking into account the
cont i nuousilys ageassi taieccontelehimngl. de afuereentinpeds BE idgnsitiesare zaqsiredodul ati on and
codi ng setfig Hdgist Lanal | h e el al ways
avai l abl e (? ME%H F}E %? ﬁ% thnga g#r?gelA@dén&%hf% gogdoggngf%%nclg%gﬁ;ort |l ow rate
upl i nk dataacessrtanbermémkoommoxﬁ &ﬁmﬁ] clifitre], dndlﬁduahlaliqpamn's laret amirdé i cat ed cont r ol
channel %?rsf)a(i@d IS th P%H{]%)SI cal re rces.are ti nuoug.lg al | ocat ed
even when tR&r¢ MR GREFY al}&elz PRI EatBh of AMBC

t echni quesiplik m&ni’sﬁaﬂs dahﬁ&amagbb@lptteﬁctea %ﬁocﬁ@ﬁﬂdc@l&&s of e upMekTPl €, | nternet
access. For these classes of service, the best quality of service (QS) is

achi eved. GPRTP! Shigpel myst Bihsigngled onythdownliak gpramap P‘I’P‘“’} %haaleq VISP | ong i dl e
periods beiwReh &RcHchbRNSIEN MhelleRR, |t‘i’1@Q01'anoﬁ cBﬂt'idl%gﬁroaéHesm t in an
inefficient use of dedi cated resources. T lTmts the nunber of users

whi ch can da‘?ﬁé@wfo'e’lﬁéfoﬁmﬁa@euplmmqraﬂfmmpmbl em can be nminimnzed with.
pre-confi peri qgi ggd a | oc n thls results in
periodic g(?/“;?fabl i ?‘g s‘?) al'l e éfﬁge&a‘ge%%mnﬁ% s?.? ﬁ&?h‘%&nﬁ% y measur enent s
are not cpﬂmhnﬂmaaseﬂpnahfsavhﬂﬁbﬁlw oif mCentJﬁi@smmlhih@ﬂmeh@m&tytmaaﬁémm ons at any
one poi nt éﬁ on of the UEs w |l have recent channel

quality mggglu 8&%‘}‘?‘[‘@“ Lapsmissions ORiEally, PFSHERFYS %% becomes sub

opti mal, RQMlaBIOlwidnatdiasl 1adeﬁ@r R il MBerk SwithN&:iv$ Qatl ftraf @BV COIY r ol channel s.
Wth commn control channel s, a continuous signaling channel exists that
i s shar eddediestederontrall shaged sofution Brovies eQUtinUOUPITERASHEINESS, BHSIHRS | ned f or

det er m ni g SAGHNESe discontinuous, this is an inefficient use of radio resources.

Periodic configured dedicated control- channels minimize the radio resource
requirement, but this increases measurement latency. The common control channel
method can provide measurements on a continuous or periodic basis, but the
signaling overhead results in an inefficient use of radio resources.

[0013] There exists a need for a system that provides channel quality

measurements with low latency and low signaling overhead.

In accordance with a first aspect of the present invention, there is
provided a method for optimizing radio resource utilization and adjusting data rates
in a wireless digital communications system comprising a base station and plurality
of mobile terminals (MTs), said method comprising the steps of: (a) said base
station, upon receipt of blocks of downlink data for transmission to at least one of
said MTs, transmits to said MT a request for a channel quality measurement; (b) said
at least one MT receives said request; (c) said at least one MT measures and reports
the downlink channel quality to the base station; (d) responsive to the channel
quality measurement received from said at least one MT, said base station allocates
the radio resources; (¢) said base station transmits the blocks of DL data to said at
least one MT in accordance with said allocation.

3.



access to the common control channel. UE identities are used to distinguish
UE -2 11 Novenber 2005 specific transactions. [0011] ThendLEhb&Woby W th

t he comnmon control approach for support of AMC is the |arge anmount of
signaling overhead necessary to adm nistrate each UE s access to the
control channel. As aforenentioned, UE identities are required to

di stingui sh UE specilh aeoidamais Sdihtal secemd adpdeti of itRmpadskit investionyherd is

cont enti on- based ccess to.the uplink common control channel, individual

al 1 ocat | oF&ARe & drfﬁfdopfﬂaﬂ%%m@ﬁg?fa}wéau@ﬁafew SHFingIKaad#bn cont r ol

channel f gk a@aehsd Eritul a&ﬁ:ﬁ&ﬁeatiéism?ﬁemlé&hﬁﬁy&gtw@@gmfoiiaﬁm lueAgnot al ways be
predi cted, periodic allocations of the uplink control channel nust be

si gnal ed &h mabde derminaisn@IEdnsrishmebad compidvingn fe| stepwplcld) spiddupa s in
consi dera i I, J t - roach doe
si Q{aﬁ?é 'ug(?}ﬂjeécrf];g OPMQJI(Q'@W&M fad ?%ggﬁ&[%g%gfﬁf@ S

not provide tor low rate, up a transm ssi ol h summary, the
ef fi ci ent tpesnfitingemeel HFen M/BG: teeeiniogudsnia quabity messireperttabpaidn t he

avai |l abi l'i recent. physical ¢channel quality .ne r enent fromthe
Cvaei vor e RS B AR e B i RO R Bt o 0

avai | abl e tid ¢hamrel qualis) mé-atremes foGhe Bdsk stdSen: 5d)wedpbnsettd v tiainal

transm ssi ogs. The dedjcated ﬁiontr | channel sol ution provjdes continuous

measur ene ALY BgpsuEenfyRtdata recgiveftony (5 given anegiof Msieretggdowplinks | s an
i nef fici eRhanmsleq@fity! @ Basé @tﬁﬁﬂhrd%?e%mmfgeﬁr%ﬁgé@o&@%ﬂk% el gedbeated control
u

channels mnimze the radio resource Tequirement, but this increases
measur emeM Ty &e sprgple of Heakingrhesinuse o theotadieasoneses; (plesaifolerse alatipr ovi de

measur emenf; s, SONL I I LOdi asis, but the signaling overhead
results in ar%&t:;hne f&?mg éﬁt %@eb?g?eop?%f?%@ggour ces. [0013] There exists a
need for a systemthat provides channel quality neasurenents with |ow

| at ency and | ow si gimbdiconjanse evithemidhird laspeatoafcheipresest inventiom thére &t aspect of

t he prese inyenti.on,. there.is .provided.a method.for timzing radio
Fosonr oo ol e g P et A Pl AR St QR sl o0
comuni calin Dwdrelsysstigial ity sfstd semFisalei adasafsliopland plutaliy of nobil e
term nal s éMT%h sai d g?at hod conprising the steps of. (a) . said base
station, Gp&woPetEmpRlsdMEs) sridsmgihodisompising Bersiers oF @ aHdPRssi on to at
| east ones@fion, upon receipt of blocks of downlink data intended for given MTs, transmitting

to given ones of said MTs a request for a channel quality measurement; (b) said base
station determining preferred ones of the given ones of the MTs are capable of
making best use of the radio resources responsive to the channel quality
measurement data received from the given ones of the MTs reporting downlink
channel quality; and (c) said base station allocating a given number of time slots to
said preferred MTs according to the channel quality measurement data and the

amount of downlink data available for transmission to said given MTs.

In accordance with a fourth aspect of the present invention, there is
provided a wireless digital communications system comprising a base station and
plurality of mobile terminals (MTs), comprising: (a) said base station, having means
for receipt of blocks of downlink data intended for given ones. of said MTs and
means for transmitting to said given ones of MTs a request for a channel quality
measurement; (b) the given ones of MTs receiving such a request having means for
measuring downlink quality and means for reporting the measured downlink channel
quality to the base station; (¢} said base station having means for determining

preferred ones of the given one of MTs are capable of making best use of the radio

-3a-



said MIs, transmts to said MI a request for a channel quality neasurenent;
(b) said at least one M receives said request; (c) S§ flo8lmb&3dbsone M
measures and reports the downlink channel quality to the base station; (d)
responsive to the channel quality measurenent received fromsaid at | east
one MI, said base station allocates the radio resources; (e) said base
stati on t résosnést ®spohdvedlooibl ShadhelDnatlat @edsaremait datat recdi@dSfrondomies MI i n
accordance. with 50? al | ocatd' on,, %}all Novenmber 2005 In accordance with a
second asBEER o8P of Felsrrocig;doppldnihewis! ayaly; 6D sad bpesiptigr Bvighet hod f or
opti m zi NGurfRfineank &% AbtEGEiHE bk kAl R0Rle Bl fapLdch PrefidlcdMPis®S 10 a

w rel ess digital conmunications system conprising a base station and

pl ural i ty funsfionefithq chapns} gyakiy meagyymagnt andhforitrapsmifdng wedwatipetodipg he st eps of ,
(a) said i on, i i .dat a i nt ended
for gi venp%%gosthggp%g%ﬁ %ﬁgg&o{dﬁ%ﬁﬂgﬁnﬁﬁ %Iangél?lghgjé?{ asg?’“’\@%# s‘g‘% request for a
channel qdimin thy respesive enderted ¥B) ashi(a) saigi hasn stvlen pashdating, ng teai d r equest ed

measurenent:. (c) sai d _given. Ms a ittd .the channel quality

measur emeAt o™t t(l)f}n{cﬁgm%gg% S%thg{[\égdﬁfd)( E@%e@p%ﬁ'ﬁl%gﬁt% ' p&ﬁ%ﬁ el quality
measur eneMTsdat a received fromthe given ones of MIs reporting downlink
channel quality, said base station determ ning preferred ones of the given
ones of - MIs are capabl e .of makin est use of the radi o yesources; (e)
sai d base station 1"’88&{“}0{%@“’?& ‘/’rwgmg?‘%??%t ‘?(Sheo@esﬁgt_elt‘}"‘f??o‘_f’ﬁ et erred Ms.
I n accor dafeRledvatwirefest Bigltsl RfRRGIaRns kPP La8H R Ing! WROLIGSh addhere is
provi ded a nmethod for optimzing radio resource utilization and adjusting
dat a rat e8ludlity of uprqanipment(Ukis), spmprisingd () ceid bawstation thering swpisi si ng a base
station apd LB bidels of Uw R dafl 1St RA! RAEL conpri si ng
the steps ofr %fggn@sé)i dsobase stati c}n, %g’g%ﬁrelc(a%ﬂeg?gsaof %g sg%f downl i nk
dat a i nt efrdédninottingitov ginertMIEs a reqaess forta ¢hagnel feligi measuwremes; () theai d MI's a

request for _a cha | gquality nmeasur nt; (b).said bas tation

Gotor mi ni By 37 I rebiivk st By B bl o B SavBipan e of

maki ng beshants @udlity bdiemémd ifr RS 6 SchREAFhNE dhandehguaiRag@anel qual ity
measur enment, c{?ita received fromthe given ones of the MIs reporting downlink

channel qtfd i%e5e skHeR () i P2 SBUSH ATRRSIES toctRE Figneel g Y nunber of

time sl ot meds@renRAl ditaRbRIVRA 78R (M Sivar&HRE Of MTs FBotig SRR Gharal 1 Ty
measur enent data and the '
quality, having means for determining preferred ones of the given ones of UEs are

capable of making best use of the radio resources; and (d) said base station having

further means for allocating the time slots to the preferred UEs.

In accordance with a sixth aspect of the present invention, there is
provided a wireless digital communications system comprising a base station (BS)
and plurality of user equipment (UEs), comprising: (a) said BS having means for
receiving blocks of downlink data intended for given ones of said UEs and means for
transmitting to the given ones of UEs a request for a channel quality measurement;
(b) the given ones of said UEs receiving such a request having means for measuring
downlink channel quality and means for reporting the measured downlink channel
quality to the BS; (c) said BS having means for determining preferred ones of the
given ones of UEs are capable of making best use of the radio resources, responsive
to the channel quality measurement data received from the given ones of UEs
reporting downlink channel quality; and (d) said BS having further means for

determining a modulation/coding rate for each said preferred ones of UEs as a
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amount of downlink data available for transm ssion to said given MIs. In
accordance with a fourth aspect of the present inventi ?PNo‘x@rﬁB&fOﬁS
provided a wireless digital comrunications system conprising a base station
and plurality of nobile termnals (MIs), conprising: (a) said base
station, having neans for receipt of blocks of downlink data intended for
gi ven onedutliors asfd tMIsclamet] M@l fiodasirérads Medd | fog fréhsmgttifk Gdaiden ones of Mrs
a request far. a channel qualit measurenent; (b) the given ones of MrIs
recei vi ng “éq.‘}l'}lﬁ“%{’/‘?oé’(ﬁ‘&é"é?toﬁ%"\ﬁrﬁy&T?‘f'éﬁlﬁ%OfF@rUEsrreasuri ng downlink quality and
means for reporting the nmeasured downlink channel quality to the base
station; (c) said basgcsliaick ¥ithRavel aBRANTE tHeQPreselR iiemidnl Mete isPr ef erred ones
of the given one of MIs are capable of making best use of the radio -3 a

r esour ces Previdse adnethodifer epHmizingaadia resgurst witlizatinnpad adingtivg dataraiesr ecei ved from
the 0 velh QNARIAL ol LRBRlchihs AUEH 1Bl &Jagiy%hse foh (5) 4fd) sai d base
station having further neans for eternlﬂln t he nodul ation/coding rate
for each piuedliér ofoderuipment (UEsinsid wethaf condpesiohthenebs ofu@) sdid/Bieasur enent and
for transm.ttin ul,at i.qn/ ¢odi.n rate .t o the, preferr.ed according to
the channéf®yia fgggw%§§ﬁ?%W%Wgd@%?ﬁﬁﬁ?ﬁnﬁngﬂﬁﬁﬁﬁg?%§g§?9?%% preferred M
and (e) Saiaﬁkrrbta?a@sstﬁ;cll HTEI.a)ﬂ:ql?d'stSﬁS B‘:chdﬂtigﬂg}ualay niebﬁlrr]enﬁﬁﬁdt(?)aiaimag/l&&di ng rate
specified in_(d), .blocks o 0 ] ata t e preferred MIs. In

accor danc 8™ 2‘°i€t‘f“?"isfst"“ﬁ %ﬁé@t(\g{;f&“{]ﬂbgﬁﬁ‘&‘@ﬁ{é IHFORRES ‘gﬁ,dof"ﬂlé‘#e is provided
a W r el esgnghhdighalty; @It takt A0 BESYSrS MeCRWRIAISHAthef qfiB Ao Beat | On and
plurality of user equipment (UEs), conprising: (a) said base station,

havi ng me&8s(©) reponsive & therrjamicbaialtyoneagaamert meeived Fommaidraddedstf or gi ven ones
of said U NERY Asm. t 1 t.0- G t for a
channel q§%T?F%mneasgwg%§%¥%r?@fﬂ%%%kggpf%ﬁqgﬁggmo §5§?h§g§%§Ving such a

request hawd i imeemdantowitireadallocatgndownl i nk  channel quality and nmeans for
reporting the nmeasured downlink channel quality to said base station; (c)

sai d base station, responsive.to t.he, chann ual it neasur enent data
oboi vad from e’ glRRSRsY Sih S il SRR BT I Sk e BB R et 1y,
havi ng negnsidéda Mah®r for Rpgizeabdd redue @slintion e agrivdls dipasl of UES are
capabl e of making best use of the radio resqurces; and (d) said base

stati on hSVRAYLCHIONS PSP SORRISINg, aaqapeoétap?qqéB Phend pheality of 95¢0 t he
pref er r ededdigsinent (UEs), said method comprising the steps of: (a) said BS receiving at least

one block of downlink (DL) data; (b) said BS determining the specific UE to which

the block of data is destined; (c) said BS transmitting to said specific UE a request
for a DL channel quality (CQ) measurement; (d) said UE performing a measurement
of the DL CQ; (e) said UE transmitting said measurement to said BS; (f} said BS
prioritizing and allocating radio resources based upon said measurement; (g) said BS
transmitting said allocation to the UE; (h) said UE adjusting in response to said
allocation; (i) said BS transmitting said DL data in accordance with said allocation;

and (j) said UE receiving said DL data.

In accordance with a ninth aspect of the present invention, there is
provided a. system for optimizing radio resource utilization in a wireless digital
communications network comprising a base station (BS) and plurality of user
equipment (UEs), said system comprising: {a) means at said BS for receiving at least
one block of downlink {ID1.) data; (b) means at said BS for determining the specific
UE to which the block of data is destined; (c) means at said BS for transmitting to
said specific UE a request for a DL channel quality (CQ) measurement; (d) means at

said UE for performing a measurement of the DL CQ; (e) means at said UE for
-3¢-



In accordance with a sixth aspect of the present invention, there is

provided a wireless digital conmmunications system conp{j &{ r@gﬁg station
(BS) and plurality of user equipnment (UES), conpri si ng:ﬂ?a%nsai S havi ng
means for receiving blocks of downlink data intended for given ones of
said UEs and neans for transmtting to the given ones of UEs a request for
a channel tgusdiitiy s48 agbsutiRAt to saif (BS; () egis\e® Bai® BS ForOfriosifiifly 4ids r ecei vi ng
such a re%Hest_ havi ng neans for measuring downlink channel quality and
means for BB Tadig fFIpurcRRbase wen daidingapteRepk {gbeang 3h5aid PSR t he BS; (c¢)

sai d BS hawhdng:tiiB 1S allRbtiod & BE UENIH) theMs@t §id B t328RsRE i RGon@ VEN ones of
UEs are capabl e of making best use of the radi o resources, responsive to

t he channé safallacatipnpilbmenne pesaid B for tranwaiting said DErdataia agdordanceones of UEs
reporting GaunkihLikaghe Lid ej:eg‘}{l;l 5n]d?ﬁg%tasai d BS having further neans
co m% rate fo

for determning a nodulation or each said preferred ones of
UEs as a -3b 11 Novenber 2005 function of the channel quality neasurenent
and for transm tti ndn sapdancgodidl atentbaspodoiithe pasent ingertie therefser r ed ones of

the UBs. Ln agcgordance wilh g seventh aspect of Lhe present,lnvention,
there is PRISUT abd 45 Ho dPFBIFOE AR JFRECF ali5o8s BuAc &U519 i zati on and
adj ust i ng cotaianitaior Systdni havingl ' ke sistidll @it taadlurflamaTl et aduigditt, st em

conprisin ase station (BS) and .pl lity of user equipnent (UEs), said
met hod co?Pﬁ?ROEiCH@P?% bee éal)r.tra{lsgsﬂ%%ﬁﬁglﬁs?fy copipk E?éw the bate bl ocks of
downl i nk g@kiéh, fBE dafa@B&iPnHed G5 HilnsBissloBaR! oRNSF Qhe PRI} SeB used ransmts to
said UE a request for a channel quality neasurenent; (b) said at |east one

UE recei vEegUpng requgstmgta dopalinkseliapnel fualisampaspigmentiby theakase eatiathe downl i nk
channel q 4y i 3 %Bﬁﬁ]!rﬁ 1.0 ink channel
quality to t &éé(d%%gltf‘g%e?g@g g%???/%:a%ﬁg% ({?hanne qugﬂ%yurtreﬁgésur enment

recei ved flesigmtedingtr aquipnamsin respmse WBhe s@ucht BSn dlid tasadtation;triyertirgdi 0 r esour ces;
(f) said BS transnmts to sajd at | east ne UE in accordance with said

811 ocat i off® S9AE SamHcat bt HesheBE R o Bh Rt r AR RGaIN | nvent | on.
there is rd6@yds®ethebabRdtdiog td @E d@nhidll dden SquiRtinObdsEBSLILE Repbiitdd | zation in a
wireless digital comunications system conprising _a base station (BS) and
pl ur al i t yd¥rlipkehannggypliaisesuenient andstmemitinaborlomiipl dad figmtlite steps of .

(a) said BRet@6& % Aefbnat@d equipment.

In accordance with an eleventh aspect of the present invention, there
is provided a method for optimizing radio resource utilization in a wireless
communication system having a base station and a plurality of user equipment, the
method comprising the steps of: transferring blocks of downlink data to the base
station, the data designated for transmission to the plurality of user equipment;
requesting downlink channel quality measurements by the base station from each of
the plurality of user equipment that has a pending downlink transmission; measuring
the downlink channel quality at each of the plurality of user equipment that has a
pending downlink transmission in response to the request from the base station;
reporting each of the downlink channel quality measurements to the base station;
allocating radio resources by the base station to each of the plurality of user
equipment that has a pending downlink transmission based on the respective
downlink channel quality measurements; and transmitting the downlink data from
the base station to each of the plurality of user equipment that has a pending
downlink transmission.

-3d-




one bl ock of downlink (DL) data; (b) said BS determ ning the specific UE to
which the block of data is destined; (c) said BS trangmdi.t.i t aid
specific UE a request for a DL channel quality (CQ nzggﬁ)%éelﬂngﬁtz;%%d) sai d
UE perform ng a neasurenent of the DL CQ (e) said UE transmtting said
measurenent to said BS; (f) said BS prioritizing and allocating radio
resources based upoin s@bdante 6L FEIh asHet)of BRipesE® invehtnStRbkty Ng sai d
allocation to the UE, (h) said UE adjusting in_response to said

al | ocati ofrovidesl & fvatems i, QHERFINE YOS AFqUbt. WikiEation ning @c SAgleRce with sai d

al | ocat i oRommafieatioh Jsysiéh, boblBritifE & ¥is@GtaidH, 4 Jhlafldbf usd: Ro@paafrdance with a
ninth aspect of the present invention, there is "provided a systemfor

opt i m zi ngaif dgseostation ouplusing firk fepeitingmeiny for wieidhg blocksi fidownlinkc onmruni cat i ons
network c ri.si e t . )..and plurality.of user. equipment
(UEs), sai(agB sdfgﬁe]%dgfg;r)r%?ei Osfisstﬁg‘: ﬁl%%sl&ggélﬁ% eg?lggg?tﬂreg%%?% e ef|°1§/i ng at | east
one bl ock refuestiogrd dowknlipblcharchel gualifyp mesmadnsena tfrosasald BSigmateddeter m ni ng t he
specific UE to which the block of data.is destined; . (c), means at said BS
for transTHPPPRY $E6ONSIEPAVIRG, MRS Eor lﬂﬁeeglr}geﬁlf’ga?w‘?‘(‘}g "B&Bﬁl 8¥dRnel quality
(CQ neas ucasidtient {robh shit Absigrated SeH dduiblReAtOhlldRRInE MdThd br alldvRGSUr enent of the
DL CQ (e) nmeans at said UE for -3c 11 Novenber 2005 transmitting said
measur emefdie 5eseuPy tpgrid (Jepigpaict ysoqt cquipmgntpang dranssritiag | meags der and

al | ocat i ngrafi@tthin Eﬁ%%ﬁ&ﬁé@%%@id%ﬁ&l&%'Lgerr%ﬁ‘lﬂﬁ%xﬁ”ﬁﬂtéac}(Qt)saﬂpans at said
BS for transmt%lng sald allocationto the UB, ) neans at said UE for

adj ust i ng plumlite 9p o ecquipmestaingludingofiat reeivingi heane dors rativingi WidBS f or
transmtti i a_in accordance wth said.allocation and said UE
oo vi ng ogER il A AR SRRt S8 P BB B |27, 2

i nvent i ondowiimkechasnel Quadivy; deghritngrriehadiof e¢podidli saidzddvaliniadhsnelesour ce
utilization gn a wreless, gommni cation system having a base station and a
pl ur al i ty I8 DESUSEHER I base ationrac sgondoRgsiTIRg RErne HE TeteBe of |
transf err iegoh@tkmaof downl ink data to the base station, the data
designated for transm ssion to one of the plurality of user equipnent;
requesting a downlink channel Eual i tib nmeasur enent béKt he base station from

the desi gh8{8d user equi BREATDEHRIBEIGMET (TIRE IBRMINGKShannel quality at
the desigpased useqneyiRiBNf thdpk&iPA0GHOA Yilt B&omE WpieSin: hfHm the base

station; reporting
consideration of the accompanying detailed description and figures, in which:

Be-




t he downli nk channel quality nmeasurenment to the base station; allocating
radio resources by the base station to the designat edli"ﬁ@(/?rﬁ izegfnt based
on the reported downlink channel quality mnmeasurenent; ah ransmitting the
downlink data fromthe base station to the designated user equipnment. In
accordance with an el eventh aspect of the present invention, there is
provided a nethod for optimzing radio resource utilization in a wireless
comuni cation system having a base station and a plurality of user

equi pnent , the[oorethod Figuwrprli isiarftpv Herisiflegsting onet prafeséePyhagic Kogk of

downl i nk data to the base atéfn’@}téﬁ%fﬁat designated for transm ssion to
the plurality @Pamwaﬂﬁ?ﬂl‘iﬂiéfﬂc, urg qéhe&; A nnel quality
nmeasur ement s bX?]dle basgisstal bRRvs 40 MBRGbe eipbodintPdfuhe DQMBfof iker _
equi pnent that “has” a pendi ng downlink transm ssion; neasuring the downlink

channel qual i t present msestionfshaveinglignrali ty of user equi pnent that has a
pendi ng downlink transm ssion in response to the request fromthe base
station; reporting each of the downlink channel quality nmeasurenments to

the base statiqmm# ETAREDNESCRIPTION ORTHE BREFERRED EMBOBIMENT() t 0 each

of the plurality of user equipnent that, has a pengi downl,i nk

transni ssi on b&é@&] on t¥feses XBW@E"G%%?WPW ‘%ﬁ‘gﬂ’ﬁ‘ggd&\ﬁ’r‘h’?ﬁeﬂw

neasur enent s; ¥ bt 3 ' istation to
%%@W&%@Mﬂ&aﬁqﬂ% ﬁkrc%l&nghﬁ%r ButS !

each of the pl ser equil pnment that” has a pendi ng ownl i nk
transm ssion. {@20]L1 NaEigedoey i200BW diagrewowhichn dbistriteshthe dymesnict ¢haggsbect of

th t i ' there | i d tem for .optj,a 7] di
osour ce uti 11 SoRo T mEpisfe abi B of o PR SRl WoREee O 2
base station; anfiméidd by Qof wiefss edipitd BmuniGbbt ges@ dkdhgon basel udi ng

first receiving means for receiving blocks of downlipk data designated for
one of said pl srtgnynoge &k (hereinafterchisg statinr: 12) @M@Wﬁ@@ﬁ Caf OFResting a

second 1 ecor vi 05 So iR A3IAERRD f B AR BREHRE AERER B! PTEN
neasur enent f r comamiicktides bgwadred bass astation) andaphiralihabf UEg tfongmpheitysthé or
Fransm {1 ng. EUREEIeSRIHOIL QotHl) B BT TR B AP I0® LI df BEISE gnat ed
user equi pment jynfRghoa AR ofter BRS Gl operafe in a stmilar manner.

{0021] Blocks of downlink (DL) data are transferred to the base station 12

which are designated for a particular UE 30 (step S1).

[0022] The base station 12, responsive to receipt of downlink data and in

advance of a transmission to the UE 30, requests DL CQ measurements only from a

UE 30 having pending downlink transmissions (step S2).

[0023] The UE 30 receives the request and makes the requested CQ

measurement at step S3 and reports the DL CQ measurement to the base station 12

at step 4. |

[0024] Based on the CQ measurement reports received fiom each UE (step
S5), the base station 12 determines which of the UEs will make the best use of
radio resources, and determines which slots to use (step $6). Preferably, the UEs
ate prioritized by their CQ so that the UE with the highest CQ is sent its data first
and then the UR with the second highest CQ is sent its data second, and so on until
the UE with the lowest CQ is sent its data last,



plurality of user equi pnment including first receiving neans for receiving
said downlink channel quality nmeasurenent request; nE?PHB%Q%mg%%B§ for
measuring said downlink channel quality; reporting means tor reporting

sai d downlink channel quality nmeasurenent to said base station; and second

recei ving nmeans for receiving the downlink data. [0014] BRI EF DESCRI PTI ON
OF THE DRAW NG (S) [0015] The objectives of the present invention wll
becone apparent upon consideration of the acconpanying detailed
description apﬂ)gf_;j gur eSincd heMEQE hineabdreMlone ndypest2 Nl {heOiSpobivgulC® 1 is a

flow chart illustrating one preferred nam c nnel , alit asur ement
Procedur e ( ACON@renfent FPOPF égfeﬂiﬁl}'iﬂ’-ﬁ}%'ﬁtggdﬁ}eﬂ ‘5’%‘% %?gl Y Y an
alterative e | 0 f SeRtd, i ' g in
Figure 1. [og%g?ﬁ%hﬁgﬂﬁ&@s%}%ﬁe@%?@ gt R VENT( S)

[ 0019] Pr esenideyavailatle foreall ectivedramsnittingavsersd sisuslar e dhehdedinatedi edntrelef er ence
to the drawing fiqures, wherein.like nunerals represent J|ike el enents

t hr oughout . Fa%8; E}{EFEO"%"? @eaesgwgwa@&ggﬁl%ﬁg bcﬁé]]ﬁ"f)ﬂFSt rates the
dynam ¢ channgdgzgpiual i the fridRly dERabhBBRs BEOREad Ro@lingto teIpCesent

i nvention which nay be inplenmented by a wireless digital communication
syst em havi ngmeasteementss taadi tha/ Rbdphysical shamsph, atlecation g sdemaledt fPofie12) whi ch

comuni cat es W a st . Ld LS sk en t he
presently i nv%éﬁ%&\%{embﬁ’oémﬁ%ﬂ%g%oigmc@%}m%ﬁ%ﬁ ’o@d%lg‘%@egﬁﬂa ase
station and aalplcattdklotsy(step SUEThe devigmicdUB sdctiyest the coding fateyimoduldiioncr i pt i on
wll detail the steps pertornmed by a,single UE, it being, understood that
other OF wil |89 lécﬂf?#%of%(SFﬁvﬁéi%WﬂéB?%PWﬁfs RSB BB | nk (DL)

dat t dt - ' ' ' f
ata are tr anm‘ogﬂz e epmga{g)%?gf\gxgg%d%miﬁmgm&@bﬁﬁ bERSARR1LEE fora

particul ar UE 30 (st tation 12, responsive to
recei pt of dotheldemgnattstGE 20 {stpS10hal gives,cbut hogt, tima aBeri pespunanepof siep UE 30,

DL | UE 30. hawi di li nk
{r ansm s ons{ 1t SRS Te R Bk 2l for Feadtiotoc e PLGHRR B ks
the request edidwalinkPaQUERHSNE) 2 thesspeiifisdBeciitg rePRbidatiofayfd andGh RiRAS Ur ement

to the base station 12
allocated slots specified at step S7.

[0028] The present invention thus provides the fundamental requirements for

AME&C operation while maintaining the most efficient use of radio resources.
Since DL CQ measurements are available with the minimum possible latency for
all transmissions, the choice of the best user(s) to provide service in the next
transmission time frame is optimized. Additionally, measurements provided by
periodic or continuous mechanisms do not provide increased benefit, performance
gain or enhancement over the present invention,

[0029] Implementation of the present invention also minimizes measurement
processing and fhe associated power consumption, especially imporfant in the UE,
which is typically powered by a small power source of limited capacity, (i.e. 2
chargeable battery). Since a quality measurement is only requested for a particular
active transmission, the number of required measurements are minimized,

[0030] In accordance with an altemative embodiment of the method 70 of
the present invention shown in Figure 2, only certain quality measurements may be

- requtired depending on the radio resources used for a particular transmission. For

.5-
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at step S4. [00241 Based on the CQ neasurenent reports received from each
UE (step S5), the base station 12 determ nes which Oflf & Mﬁfer%bé make

t he best use of radio resources, and determ nes which s ore 1o use (step
S6). Preferably, the UEs are prioritized by their CQ so that the UE with
the highest CQis sent its data first and then the UE with the second

hi ghest CQis sent its data second, and so on until the UE with the | owest
CQis sent its data last, 11 Novenmber 2005 [0025) Since the_ CQ neasurenent
requests and t lssempls,porths Y6 semlardse ths (@ fasroniy weeifie phugical GnesjotymALPat ed when

needed, the si Li.n v a Lr for Cont appel is
greatly reduceg%%ﬁg%fgu eg%f%t@’ (ralgp%‘gﬁésjer %??%WW%W%F&QH 9%1(1:1%3\/

tranzI mtti Eg udigritng ﬁ:ierfiedp?}emm dfhecgaﬂt&ae l&bﬁg}tmeSV&hagg?gifﬁﬁﬁﬂ’ but

avoi ding the resource inefficiengy, during idle periods. The priority
of transmissio eodingopre 1hg & 8 é}éﬁﬁi‘aﬂ’_ﬁmﬁséf’nb H@PYDEchn%‘E‘%‘HW&%P%, and
the DL physi cahaehannelsicld@hab @8, biololal Sl OThidSs SRR BPRERL, UEs,

indicating the particular coding rate, nodul ation type ated slots

(step S7). The vaduichiigsimilatioBiizure ¢ exoppisfor tedifiedisteny S24t aad S3Adwhish rapisce t ype and

al l ocated slots e apd,se t hes ar ters for reception (step
S9). [0027] Bf%éigag?%%%ﬁ“ﬁﬁﬁ %@@"ﬁ eﬁﬁ@%#@&lgﬁﬁlﬁ?‘gﬁse
station 12 to UEG) fesifonat estaddenat d5y 0R 2 Dhflibular GilidesomRe!l TSfsohse, t i e
after performagce of step . S7.to enable the UE 30 tine to set up for
reception. TheteIBmrerigmns the Py (8 mersyrpmenkon the Speaitiedradiorpsoyroe(piep

specified codi ggAj.at e, nodul ation type and in the allocated slots
specified at step 87. [0023] The present invention thus provides the
f undanent al re@031ment The presendNB@ntipe riavvides whny edvaatagésaionérnpridrhat nost

W th the mni nitieBBsF iR HEHER morasnt Hehth ERrEEnoAU e ot Ee of t he
best user(s) t oudafaoy ishee ol \thé:e UBY HaRBip\Riling iraRRSSEioRs WAN Yol rBiced 3TE i S

optim zed. Additionally, nmeasurements provided by periodic or continuous
mechani sms do #apongr By 2 dequesic fas a3k CQ emedsimementsr f Bhisgenuits dwi ovethoad

enhancenent ovgg?fﬂa t@ﬁ@ﬁ%{ﬁﬁ}n@%m ion, [0029] Inplenentation of the

present inventli so mn €S measur enent
[0032] Second, since the transmissions are priorifized according to the

highest quality DL CQ measnrements, the highest data rates permissible will be

achieved for each time slot or multiple time slots,

[0033] | Third, since UEs are only required to respond to the request for the
‘DL CQ measurements, unnecessary measurements by the UEs will not be required,

thereby saving the battery life of the UEs.

[0034] A final advantage of the present invention is the increased nuraber of
users that may be supporied in a cell for both of the methods disclosed herein. The
number of users that are supported is Hmited in the dedicated control channel
method by the requirement for dedicated radio resources: and in the common
control channel method by signaling overhead requirements, By limiting the
measuremment signaling procedures to active users, the present invention minimizes

“the common control signaling overhead and supports the greatest number of users
in the cell.




f

{

processi ng and the associ ated power consunption, especially inportant in
the UE, which is typically powered by a small pomer.spwﬁggmgﬁﬁbb t ed
capacity, (i.e, a chargeable battery). Since a quality neasureffent is only
requested for a particular active transm ssion, the nunber of required
measurenents are mnimzed. [0030] In accordance with an alternative

enbodi nent of the nethod 70 of the present invention shown is Figure 2,
only certain quality neasurenments nay be required depending on the radio
resources uselP0Bsy a Puhie dhel present doventios hsnbeeFalesabed in tamsenbére 2005

exanple, int 3G st S : for. only. ' hysical tineslots may
be requed. Tﬂ%&%ﬁ%&%&ﬂgﬁéﬂﬁﬁﬁ%ggmﬁﬁa%gégﬁPgﬁ%%&§&%§P8%¥ﬁ%8"F§HQ%huced by
limting the ssegtinedimhé clainsbeloR witlds drpatio thae siilled indidiane transm ssions
and, depending on the scale of the transm ssion, only requiring
measurenent on particular radio resources, (i.e., specific tinme slots).
This is shown in Figure 2, which is simlar to Figure 1 except for

nodi fied steps S2A and S3A. which replace step S2 and S3 respectively of
Figure 1_in step 2A, the base station 12 requests the UE 30 to performa
measurenent only on a particular radio resource. Tn response, the UE
perfornms the DL CQ neasurenent on the specified radio resource (step S3A).
[ 0031) The present invention provides many advantages over prior art
schenes. First, the invention provides the highest efficiency utilization
of the air interface since only those UEs having pending transm ssions
will be required to respond to a request for DL CQ neasurenents. This
permts the overhead signaling to be at a mininum. [0032] Second, since
the transm ssions are prioritized according to the highest quality DL CQ
measurenents, the highest data rates permssible will be achieved for each
time slot or multiple time slots. [0033] Third, since UEs are only required
to respond to the request for the DL CQ neasurenents, unnecessary :
nmeasurenents by the UEs will not be required, thereby saving the battery
life of the UEs. :




[0034] A final advantage of the present invention is the increased nunber

of wusers that may be supported in a cell for both of i scl osed
herein The nunber of users that are supported is Iimgpglogﬁ}l%%g%ggejdi cated

control channel nethod by the requirenent for dedicated radi o resources;
and in the cormon control channel nethod by signaling overhead
requirenments. By limting the neasurenent signaling procedures to active
users, the present invention mnimzes the common control signaling

over head and supports the greatest nunberLAMJysers in the ceil. -6 11
Novenber 2005 [WE3%lihed R the present invention has been described in
ternms of the preferred enbodi nent, other variations which are within the
scope of the inventlon Agsethed for aptimizing ravio rbmicenitiiedtiow and hdjusiag d@par ent t o

1A ot hod fofbit ey fig SoPRUGHRTEs St sunpite A vE< g dat a
rates in a w r@lﬁﬂﬁyﬁﬁbﬁﬁ&eﬂ%@%ﬁamﬂﬁugﬁﬁw-kté-sqﬂ. a base station

and plurality of nobile term nals (Ms), said nethod co rising the steps
of : (a) said base stati@h, &H8basectaiop:ipes rspipt pEblocks wfiownlik dhie for f or

transm ssi on t gagdnib®RRaSh 218 gﬂ(l%/;ﬁ,l- ifs, { id M a request
for a channel quall%ty rreegsure%%%t@;f ssai&%&g‘ﬁﬂ}‘éfg’tdo%ﬁzaﬁﬁu?%iﬁ $es said
request ;. (a) sShaanelquilyscasmemdn measures and reports the downlink
channel quality to the @ﬁ}se S tli on; ég% respongive to the channel quality
nmeasur ement received fr f o 55t pre e T respiiesmd rediedts base station
al locates the radio res@urcefd o asdhé [ si.t bl ocks
allgcates the radio resgy ; MR SfeaSirdd 208 S RRSHE Swhilfk
channel quality to the base station;
(@)  responsive to the channel quality measurement received from
said at least one MT, said base station allocates the radio resources;
(6)  said base station transmits the blocks of DI, data o said at
least one MT in accordance with said allocation,

2. The method of claim 1 whereby said allocation includes moduation
type, coding rate, and timeslot information.

3. The method of claim 1 facther including the step of said at least one

‘MT, responsive to receipt of said allocation, prepares for reception of downlink
daia in accordance with said aflocation.

4. The method of claita 1 wherein step (a) further inclndes said base
station indicating specific slots for said measnrement.



| east one lam in accordance with said allocation. 2. The nethod of claim!l
wher eby said allocation includes nodulation type, cod

timeslot information. 3. The method of claim] furtheriﬁﬁg{’&éiﬁeﬁ&ﬁpﬂe step
of said at | east one responsive 'to receipt of said allocation, prepares
for reception of downlink data in accordance with said allocation. 4. The
nmet hod of claim 1 wherein step (a) further includes said base station

i ndicating specific slots for said nmeasurenent. _g. 11 Novenber 2005 5. The
met hod of cl ai m 4 Saher Ehrethep of clairk Yr wiwesin istmpl(u)dﬁsthaaihcludmss&id lekat i on

i ndi cating wh S.sa ast. on S | | ocated f

transni ssi on F%B?%énchﬁlggs‘?’]a&? &:I'P éa‘d'ﬁji dMg.eﬁ?,sl E?eﬁﬁ il?%@efgﬁ step (c)
further incl udessmistich b 88DagsSkaiohon i ndi catl ng the allocated slots to be
used by said at |east one MI. 7. The method of claim 2 wherein said at

| east one MI receives a transm ssion by the base station according to said

al l ocation. 8. A tho@hg ﬁfeﬂﬁﬁ)to maﬁ_ﬁ Zgwﬁe?&:l gméﬁﬁu%ﬁ& 1#%1# %‘l%ﬁ? and

adj usting data rates In vvlre €ss ni cat

conprising a ls‘asmmdmnngrth@aﬂdcatwsma10|l:hyasedfbymblailea§tﬁmdmm‘a| s (Mrs), said
met hod conprising the steps of (a) said base station, upon receipt of

bl ocks of downlink data intended for given ones of said Ms, transmtti ng
to said given M's 7 I enuesieth of dlaih TPAMASind4A | of JealiFR ves(@) (C) to
the base station; said given MIs perform ng sal requeste asurerrent

sai d gi ven Wgaﬁsﬁléﬁﬂ@mbﬂtthﬂgﬁ@ﬂ@lmmmgfqaaﬂﬂlwh@mur enents (d) responsive
to the channel quality neasurenent data received fromthe given ones of
MIs reporting downlink channel quality, said base station determ ning

preferred ones of 8t he gmetinddneptiolzidd mdbrescar abliAtieE adieljuetnd1Bst
rates in a wireless digital communications system comprising a base station and

plurality of mobile terminals (MTs), said method comprising the steps of:
(8)  said base station, upon receipt of blocks of downlink data

intended for given ones of said MTs, transmitting to said given MTs a request for a
channel quality measurement;

(b)  said given MTs performing said requested measurement;

(c)  said given MTs transmitting the channel quality measurements
to the base station;

(d)  responsive to the channel quality measurement data received
from the given ones of MTs reporting downlink chanmel quality, said base station
determining preferred ones of the given ones of MTs are capable of making best

use of the radio resources;
(¢) said base station allocating time slots t0 be used by the
preferred MTs.

9. A method for optimizing radio resource utilization and adjusting data
rates in a wireless digital communications sysiem comprising a base station and
plurality of mobile terminals (MTs), said method éomprising the steps of:




use of the radio resources; (e) said base station allocating time slots to
be used by the preferred MIs. 9. A nethod for opti mzi &%e? spgsour ce
utilization and adjusting data rates in a wireless digi Y Ghtun cat i ons
system conprising a base station and plurality of nobile term nals {Ms),
said nethod conprising the steps of -9 11 Novenber 2005 (a) said base
station, upon receipt of blocks of downlink data intended for given Ms,
transmtting to given ones of said MIs a request for a channel quality

neasurement; (b) said bgye sdi@ibhRnstitRhe ipin ety paretlotks ed dowabnlotiathhe gi ven
ones of the MIs are capabl e of mekjng best use of the radi o resources

responsi ve to t‘ﬁ@ldeéﬁﬁrﬁ‘éﬁtﬂ W&Iﬁ@ﬁmmstﬁr%‘l%ﬁﬁesdﬁtsémrwéﬁme?tr h#t he given
ones of the Mgy t&ﬁﬂa% ink channel quality, and (c) said base
station aIIocatlng ‘a given number of time slots to said referred MIs
according to the channetfb)quaﬂdbgsemammmngdm@fafmet taafmcm@nesof
downl i nk data aygai Labl e for sal vmrel ess
di gi tal comun” %glf’ ar%yagp@]g%] g@%@%@?‘gﬁ&e& ggae | on. angt Gral i ty of,
mobile term nahﬁarﬁzw@)ahqcﬁimmeﬁgdaté@cemdmhﬁm gtvat iond3, ofhdhei Nn‘srreans f or

recei pt of blocks of ~do I|nk dat i nt.ended for given ones of said M. and
nmeans for tran§?ﬂ°ﬁ¥1§ Wf8nes of Ms a request for a channel

qual ity measurenent; ( th%@b%@&aﬁ&ﬁ%ﬂo&h@@ﬁv&ﬁﬁﬁiw&%n%%lb%@s&t@qUGSt

havi ng neans for neasuring downlin ual ity and nmeans for reporting the

measur ed downl preferred varmrzoergltd: i cbmpmabmwmmqnbdm ) the amguibase

station havi ng, r of the given one of
MIs arc capabl %‘&%gﬁ@gﬁlgﬁgﬁpﬂ{sﬁé%%&&g\gumes responsi ve to
t he channel quality neasurenent data recel ved fromthe given ones of Mrs

reporting downlink ﬁhan el, uallt (d) sajd base station havin further
means far deterni nil ess digh commum onssystemcompmmgabases ion

and plurality of mobile tenminals (MTs); comprising:

(@) said base station, having means for receipt of blocks of
downlink data intended for given ones of said MTs and mesns for transmitting to
sald given ones of MTs a request for 4 channel quality measurement;

(b)  the given ones of MTs receiving such a request having means
for measuring downlink quality and means for reporting the measured downlink
channel guality fo the base station;

(c)  said base station having means for defermining preferred ones
of the given one of MTs are capable of making best use of the radio resources
responsive to the chanmel quality measurement data received from the gi*.ten ones of
MTs reporting downlink channel quality;

(d)  said base station having further means for determining the
modulation/coding rate for each preferred MT as a fopction of the chanmel quality
measirement and for transmitting modulation/coding rate to the preferred MTs
according to the channel quality measurement obtained from the respective
preferred MT; and ,

(8)  said base station transmitting, at the modulation/coding rate
specified in (d), blocks of downlink data to the preferred MTs.
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~10-
AMENDED Shggy



nodul afton/ coding rate for each preferred MI as a function of the channel
quality neasurenent and for transmtting nodul ation/ cplng?mrl%% the
preferred MIs according to the channel quality measurenen arned from
the respective preferred MI; and (e) said base station transmtting, at

t he nodul ation/coding rate speci fied in (d), blocks of downlink data to
the preferred MIs. -10 t AVMENDED SHEET 11 Novenber 2005 11. The system of
cl aim 10 wherein said MIs include neans responsive to receipt of the
channel allocation and nodul ati on/ codi ng rate information, to prepare for
recepti on of downlink dat accer fo nnel allocation and
nodul at i on/ codi ng 1|lat e—Hl TA O l?"é‘l[ﬂgos;s”% i gl {d M?%%@ﬁ?%‘ﬁﬁ St O%E@Vst em
conprising a haﬁaemptt af th@rbha@j%ﬂ amicuﬁ@l bﬁcb’uﬁﬂul&tﬁﬁfcoﬁﬂgllrﬁﬂﬁj%nﬁdtﬁﬁ) to

conpri si ng: % sal d base station, vin ans for_recei vr ng bl ocks of
downl i nk dat aP*FPATe ffegcaplipn Qf@%‘ﬁ“lﬁlk tack tp jspesified hamngh aliqeation

transm tting @ me@ontbdpdatequest for a channel quali ty rreasurerrent (b)
the given ones of Uks receiving such a request having nmeans for neasuring
downl i nk channel qualrty and neans for reporting the nmeasured downlink

Che channel qual i 89 i A0uFeyHe eap b EXoR T GierkBe gitpés HhBs of s

reporting dovendiphialitg Bouaed ugiaﬁht(tlms)h pdghgieans for determ ning preferred

ones of the given ones of are capab e of making best use of the radio

resour ces; and (d) sai® pawid dpsst plalions Kaving mesnshBr teesiving fldecks ofocat i ng
the time sl HQ{E H&gﬁﬁﬁg@%&%ﬁw 313sa1dTﬂEs ﬁt@d&?&r ngerel n

sai d preferred UEsS inclu responsi ve o recei pt hannel
al l ocati on, tqunr{@aaneqtiestrforredamd qnalmjmekxmb:uamk data according to
specified channel al | %‘)atrtgn and kjl[)%tl on/ codi rate,.
¢ givent ones of Ut recelving such a request having means
for measuring downlipk channel quality and means for reporting the measured
downlink channe] quality to said base station;

(c) seid base station, responsive to the chanmel quality
measurement data received from the given ones of MTs reporting downlink
channe] quality, having means for determining preferred ones of the given ones of
UEs are capable of making best use of the radio resources; and

(d)  said base station having finther means for allocating the time
slots to the preferred UEs.

13.  The system ef claim 12 wherein said preferred UEs include means,
responsive to receipt of the channel allocation, to prepare for reception of downlink
data according to specified channel allocation and modulation/coding rate.

14. A wrireless digital communications system comprising a base station

(BS) and plurality of user equipment (UEs), comprising:
(@  said BS having means for receiving blocks of downlink data
intended for given ones of said UEs and means for transmitiing to the given ones of

UEs a request for a channel quality measurement;
-11-
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14. A wireless digital comrunications system conprising a base station
(BS) and plurality of user equipnment (UES), conprisi ng'll(l@*)en?t‘?ér%gﬁs havi ng
means for receiving bl ocks of downlink data intended ]for gl ven ones of
said UEs and neans for transmtting to the given ones of UEs a request for
a channel quality neasurenent; -11 11 Novenber 2005 (b) the given ones of
said UEs receiving such a request having neans for neasuring downli nk
channel quality and nmeans for reporting the neasured downlink_ channel
quality to the BS;, (e) &aid tsssien pray SUEnreceizing siehna Aegiupitdedpg ed ones

of the given ] radi o
resour ces, resg]gtﬁg? \%r H{égs“tﬁhg dgﬁgﬁ%e%h%&gh%ﬂgmaggﬁ%ﬁg?Pgﬂgbgﬁge@gi ved
from t he gi ven mmsseddovidfisk clmepd gtalitgtodhe®8j nk channel quality; and (d)
said BS having further ans _f eterm ni nodul ati on/ coding rate for
each said preferred one®of S%gsagm’é"&w{}&gﬁ?m’ﬂ%@ P’E’ﬁ”ﬁ‘ﬁ@lé’ﬂesqﬁ’fgath?t y
measur ement  angivief bndsloR T atelchhihleSeF ' ' +.he

@ivieR bndsioR copid é@n@laﬂﬂggﬁit (a3 fm%l&ﬁﬁlib Whotrlse rebSonsibl

preferred ones of the Ups. 15." The ne of claim14 wherein said
preferred UEs ithé&eughanys guality measmemsit\latat woeiedefrpn thd givhe ontsasfbEs

allocation to {qg{im{ i ownlink data according to
specified changéglgagﬁrglggca .0‘%‘%?%‘!1%8}3%%% on/coding rates. 16. A nethod for
optim zi.ng radi o resour@@ utiidi B8 i biviegd figthet!S kdells Oftk @ defelthBEgl Ns @
wireless digital ‘(]:lg ni.cat i Or}LE%S cﬁt em conprjsing a_base stati or%{ (BS) and
plurality of u&oft W‘ﬁﬂﬁ’ﬁt’f&% ?J S PrefersioRnes GipHsP Mglupefwnstidhis of (a)
said 135, uponcli6ei i mdbntkst aha SV RinkAls arequ‘fé‘g{‘“l?‘fg?'ﬂﬁéﬂ%ﬁazéw to at

| east one of said UEs, fransmts to said = a nnel

qual i ty measur BiPreferedwnesofifer Wis. | east one UE receives said request; (e)
said at |east one |I.JE neasures the downlink channel quality; (d) said at
| east ofpe UE reports the downlink channel quality to :

15, The method of claim 14 wherein said preferred UEs include means,
responsive to receipt of the channel allocation to prepare for reception of downlink
data according fo specified channel allocation and modulation/coding rates.

16. A method for optimizing radio resource utilization and adjusting data
rates in a wireless digital communications system comprising a base station (BS)
and plurality of user equipment (UEs), said method comprising the steps of:

(@ said BS, upon receipt of blocks of downlink data for
transmission 1o at Jeast one of said UEs, transmits to said UR a request for a
channel quality measurement;
(b)  said at least one UE receives said request;
(¢)  said at least one UR measures the downlink channel quality;
(d) said af least one UE reports the downlink channel guality to
the BS;
(¢)  responsive to the channel quality measurement received from
said at least one UE, said BS allocates the radio Iesources;

(H  said BS transmits to said at least one UE in accordance with
‘said allocation,

-12-




the BS; (e) responsive to the channel quality neasurenent received from
said at | east one UE, said BS allocates the radi o resouf Ll g id BS
transmits to said at | east one UE in accordance with g%ﬁga%W%gég@?on. -12
11 Novenber 2005 17.. The nethod of claim 16 wherein step (a) further
includes said BS indicating specific required slots for said channel

qual ity neasurenent. |1& The nethod of claim 16 wherein said allocation step
i ncl udes nodul ation type, coding rate, and tinmeslot information. 19. The
met hod of claim 16 further conprising the step of said UEs, responsive to

recei pt of said al]Jocation, prepare far receptiaon of downljnk data in
accor 8ance with sdi’d Zﬂ‘eoﬁ]ﬁ@?‘éﬁ? c&gp lg%he'rﬁg E@H_(@fﬁl@%’ﬁﬁl‘i@s\ﬁﬁérﬂﬁ n step
(e) includes &midaaﬁgv?ﬁg&iﬁefea{{ké&smgf&edi@cmgaaﬁlﬁydﬁﬁég&eﬁ@ﬁtd U$, 21. The

nmet hod of claim 16 rein’'step (c) i1ncludes “sal prioritizing said UEs
from hi ghest channel quality to | owest channel quality, and allocating

slots first to thg,UEsSnre fiin e highest. quali hannel . . The
vethod of ¢l aim 21tnnors; ARt bl e WiekunTifa AeliR B, et s
accordi ng to tmedubdtion e, cdingZ8e, 2Ad iRkdednfbmiatiopt | M zi ng radi o resource

utilization in a wreless digital comunicati ons system conprising a base
station (BS) and plurality of user equipnent (UEs), said nmethod conprising

the steps of (a) gaid BY hHeREA ¥ @Mﬁé@fﬁé&rﬁ&%%ﬁ?ﬂéﬁ%é@%@i . (DL)

data; (b) said BS determ ning the speci oCK™of data is
destined; (c)Iespnsiv8® receipisofi saidi allgcdtion spiphres foe céchpionIE downibgudsd iff or a DL

channel quali urenent: (d) said UE perforning a measurement of

20. The method of claim 16 wherein step (¢) includes said BS
transmitting said allocation to said UR.

21.  The method of claim 16 wherein step (¢) includes said BS prioritizing
said UEs from highest channel quality to lowest chanmel quality, and allocating
slots first to the UEs reporting the highest quality chanme].

22, The method of ¢laim 21 wherein the UFs receive a transmission from
said BS according to the allocation.

23. A method for optimizing radio resource utilization in & wireless
digital communications system comprising a base station (BS) and plurality of user
equipmnent (UEs), said method comprising the steps of

(@) saidBS receiving at least one block of downlink (DL) data;
(®)  said BS determining the specific UE to which the block of data
is destined; .
| (¢)  said BS transmitting to said specific UE a request for a DL
channel quality (CQ) measurement:
(d)  said UE performing a measurement of the DI CQ;

-13.




11 Novenber 2005 (e) (f) said neasurenent; (g) (h) (i) al l ocation; and
(I') said UE transmtting said neasurenent to said BS; g&egrzbggltlm ng
and al l ocating radi o resources based upon said BS transm 1S ng Sa

allocation to the UE; said UE adjusting in response to said all ocatlon,
said BS transmtting said DL data in accordance with said said UE receiving
said DL data. 24. A systemfor optimzing radio resource utilization in a
wireless digital comrmunications network conprising a base station (BS) and

plurality of user equi fn}entsai@@mn,smﬁéﬁgﬁaﬁmmmmsﬁﬁﬁ' (a) (DL) data;
(b) means at said BS fo recei eas e. bI k of do link nmeans at
said BS for determni nthe @%ﬁ&oémgé 8% 9#? O EESRURCS A AP |
destined; (c) nEdffadfesa:d BS for transmtting to sai d speC|f|c UE a

request for a DL channel qualltg/ (CQ) measur enent Uéd) means at said UE
for performng a neasur tentsaigd miitingsaid ellogemto faa UBai d UE f or

transm t ing said meal MRk Sflsting in response to said allocation;
()  said BS trapsmitting said DL data in accordance with said
‘allocation; and
(@  said UE receiving said DL data.

24. A system for optimizing radio resource utilization in a wireless digital
communications network comprising a base station (BS) and plurality of user
equipment (UEs), said system comprising:

(8  means at said BS for receiving at least one block of downlink

R

(DL) data;

()  means at said BS for determining the specific UE to which the
block of data is destined;

(©)  means af said BS for transmitting to said specific UE a request
for 2 DL channel quality (CQ) meesurement;

(@ means at said UE for performing a measurement of the DL

cQ

(€)  eans at said UE for transmitting said measurement to said
BS; .

(®  means af said BS for prioritizing and allocating radio resources
based upon said measurement;

(8)  means st said BS for transmitting said allocation to the UE;

(h)  means at said UE for adjusting in response to said allocation;

i}  meaus at said BS for transmitting said DL data in accordance
Wlﬂl said allocation; and said UR receiving said DL data,

-14-
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(f)means at said BS for prioritizing and allocating radi o resources based
upon sai d neasurenent; neans at said BS for transn‘ittipgNg% é}lnggati onto
the UE-; neans at said UP, for adjusting in response to sal I"I"ocat i on;
nmeans at said BS for transmtting said DL data in accordance with said

all ocation; and said GE receiving said DL data -14 AVENDED SHEET 11
Novenber 2005 25. A nmethod for optim zing radio resource utilization in a
wi rel ess comunication system having a base station and a plurality of

user equi pment, tRS. natmetiod dorpoptisiizigg tridko sesepse afilitatiomsh er minelgssbl ocks of

downlink data to the base station,, the data designated for transm ssion to
one of the. pl EPRTPEGAGR VR s R e Pt ety o e s meE el

qual i ty nmeasunefelbofyridifiembassopt ation from the designated user

equi pnent; mneasuring the downlink channel cH]JaI ity at the designated user

equi pment in resFengernng blogks ofdlqwakink dafaoln theresse sigtions thetdatardesigegis t i ng t he

downl i nk chan a@dﬂ! 3 ASHK wﬁﬁ & ﬁ;ﬁ ,Sstation; allocating radio
resources by ?ﬁlg aseéégtgtg?on tot ety g%%egn edp%[iser equi pnent based on
the reported downkéqukstingamowhlinchirinelquatityssaerent: ba g baseasioh fbinng t he

downl i nk data,fr.om tpeg base station to the designated user equipnent. 26.
The met hod ac@Bfiﬁl% SSEPAMANSE:  Wherein the requesting step includes a

request for neasumamﬁlg%@wﬁpﬁ@éhhﬁﬁaq&@qpattﬁ@&e@gﬁﬁs‘dus@%euiﬂafm{'ﬁasuri ng

step includes neasuring the downlink channel quality on 't specific radio
resource. 27.respesatethrgquesidnmithe base gtativai m 25, wherein the all ocating step

| nel udes_det er m nj g @il i1 qlllfy HRYLA S ab YRS wfifg 11 Sfot
allocating radio resources by the base station to the designated user
equipment based on the reported downlink channel quality measurement; and
transmitting the downlink data from the base station to the designated user

equipment.

26.  The method according to claim 25, wherein
the requesting step includes a request for measurement on a specific radio

resource; and

the measuring step includes measuring the downlink channel quality on the
specific radio resource.

27.  The method according to claim 25, wherein the allocating step

includes determining the coding rate, the modulation type, and time slot
information.

- 28.  The method according to claim 25, further comprising the steps of!

receiving the radio resource allocation information at the designated vser
equipment; and

setting up the designated user equipment for reception of the downlink data
based on the radio resource allocation information, the receiving and setting up

~15-
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28. The nmethod according to claim?25, further conprising the steps of.,
.receiving the radio resource allocation information atl$g$ﬁﬁﬁ§hg ted user
equi pnent; and setting up the designated user equi pnen or reception of

t he downlink data based on the radio resource allocation information, the
receiving and setting up -15 AMENDED SHEET 11 Novenber 2005 steps being
perforated between the allocating step and the transmtting step. 29. A

met hod for optimzing radio resource utilization is a wreless

conmmuni cati on &9etbengnstiompdbetigenths nbiodating deromd thsitrnsmilting stsp. user

equi pnent, the nethod conprising the steps of transferring bl ocks of
downlink data to the base station, the data designated for transmssion to
the plurality of uer ejgubnghehior einieisg irdo desondct nkiligdtionrial a eirkless y
measurenents by the base statjon from each of the, plurality of user

equi pment t hat iicaiioR SYSHER B 4 bace statiorsand aghaplity ofsst ehmmPnh iR downl i nk

charnel qual it yefiod Bataprichiy thd'@efdlopr al i ty of user equi pment that has a
pendi ng downl i nk transm ssion i'n response to the request fromthe base

station; reporti ng teapgftrtiog blonks of dewinlimikdathborthe base statiort, sherdatusdesionatet s to t he
base station; ocatkna radio . resources, by the base station to each of
the plurality fggh‘%@%‘ﬁém@%ﬁﬁhﬁﬁlﬁ?ﬁqﬂglfseﬁ%lpgiéﬂ%ndi ng downl i nk transnission
based on the respeetquesting dowiinknbmaRpndly Hoehrcihyntd B el bewRniit: fRad

transmtting the d? Iink_ dgga'fro_mthe base station to each of the
plurality of TERP &H“ﬁ‘]’&h Usereawimsnighal biesn prgdias deinlivk tepspissians si on. 30,

A
The met hod accordi g&aé i Bverdin *‘V‘ig]ﬁ#&? |} @cat i 3513? o .ncl udes
determ ning the co méﬁ%lgttg% t he nodul a %ngé&aﬁfﬂﬁg%ﬁe S oqf IE&J
i nformation fowuipsent dfat himea peading downlk tmemission ipreepunse fathehequest pendi ng
downlink tra t%%féb%‘és&%%n' The met hod according to claim?29, wherein the
]

-allocatijng ste

reporting each of the downlink channel quality measurements to the base
station;

allocating radio resources by the base station to each of the plurality of user
equipment that has a pending downlink transmission based on the respective
downlink channel quality mcasuréments; and

transmitting the downlink data from the base station to each of the plurality
of user equipmuent that has a pending downlink transmission,

30. The method according to claim 29, wherein the allocating step
includes determining the coding rate, the modulation type, and time slot

information for each of the plurality of user equipment that has a pending downlink
fransmission.

31.  The method according to claim 29, wherein the allocating step
inclades prioritizing each of the plurality of user equipment that has a pending
downlink transmission for radio tesources by their respective downlink channel
quality measurements, in descending order with the user equipment having the
highest downlink channel quality measurement receiving its downlink data first.

-16-
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includes prioritizing each of the plurality of user equipnment that has a
pendi ng downlink transm ssion for radio resources by | ive
downl i nk channel quality measurenments, in descending %ﬁﬁgrmﬁﬁ%ﬁsgie user
equi pnent having the highest downlink channel quality measurenent
receiving its downlink data first. -16 11 Novenber 2005 32. The net hod
according to claim?29, wherein the requesting step includes a request for
measurenent on a specific radio resource; and the neasuring step includes
nmeasuring the downlink channel quality on the specific radio resource. 33.

The net hod according to claim?29, further Conprjsing the steps of
receiving the raddd r ddeacted ascorting tp glaim 23, B0EEI on at each of the

plurality of user ' teedRALL 60 Asselemal: ik sMgsi on; and
setting up each oﬁﬁﬁ%ﬁgﬁgrsgﬁ)i tyuo %us r equiiﬁprsrent that has a pendi ng

downl i nk transsowsiom for reception of the downlink data, based on the
radio resource allocation |nfo tion, .the recaiyi nd tLi up steps
bei ng perforned BEOERATE pé‘?"ﬁ%ﬁlﬁeﬁw@%d%hgﬁg&tﬂga%ugﬁﬁto%tﬂn% step. 34.
A system for gptifiBtadioigkotniell 0 resource utilization in a wireless

communi cation system Conprising a base station; a plurality of user

equi pnent; said base station including first receiving neans for receiving

bl-ocks of down i nis dalyfe il ARG 1 QRinPA o AiriBhidbihro! User

equi pment ; requesting neans for requesting a downlink ¢thann qual ity
measur enent from satiding ésirgdiateselrcsatiocatiqu infrmation 2 exbofithepbetlity oy neans for

recei ving said downlin annel .qual it nmeasurenent from sai d designated
user equi pnen’fs,f‘r %P}P?Saﬁktl’%igaw%?ﬁéﬁgg?@#g@%ﬁ“ra&gi 0 resources to said
desi gnat ed user sefting up each of the pluality of user equipment that has a pending

downlink transmission for reception of the downlink data, based on the radio
resource allocation information, the receiving and setting up steps being performed
between the allocating step and the transmitting step,

34. A system for optimizing radio resource utilization in a wireless
communication system, comprising:
a bage station; ‘
a plurality of user equipment;
said base station including
first receiving means for receiving blocks of downlink data
designated for one of said phurality of user equipment;
requesting means for requesting a downlink channel quality
meagurement from said designated user equipment;
second receiving means for receiving said downlink channel quality
measvrement from said designated user equipment;
allocating means for allocating radio resources to said designated user
. equipment; and ‘
fransmitting means for iransmitting the downlink data to said
designated user equipment; and




equi prent; and transmtting nmeans for transmtting the dowlink data to
said designated user equipnent; and -17 11 Novenber 2?P§m€éﬁﬂx9%o§a'd
plurality of user equipnment including first receiving nmeans recei ving
said downlink, channel quality neasurenent request; measuring neans for
measuring said downlink channel quality; reporting nmeans for reporting
sai d downl i nk channel quality nmeasurenent to said base station; and second
recei ving noat for rec he downl i,nk dat 35. The system according to
cl ai m 34, wherein &QHJ%‘W& @F%Pﬂ‘?g}n%#mcﬁlé@g equi prent further

includes third rece| Vi @@st%@é?ﬁn% %emgsego@ YdeRhd BRd TRALEY BRAM | ocati on

information from said base station; settl ng neans for setting
par anet ers of medsureniegiregvatted user eqU| prent based on the radi o resource

allocation information. 36..The s tem accor | ai wher ein said

neasuri ng means oper at“begs'g‘f?ﬂﬁﬂwby a@fd g‘ﬂ*‘@‘%ﬁfﬁnﬁ%ﬁ%hannel

qual ity neasurenment r egqifiig rﬁhﬂ\l@r&ﬁﬂiﬁi@ said downlink channel quality
measurement to said base station; and

second receiving means for recelving the downlink data,

35.  The system according to claim 34, whercin each of said plurality of
user equipment further includes

third receiving means for receiving the radio resource allocation information
from said base station; and

mam—

sefting means for setting parameters of said designated user equipment based
on the radio resousce allocation information.

36. The system according to claim 34, wherein said measuring means
operates only upen receipt of said downlink channel quality measurement

request.
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