11 Novenber 2005 [0001] DYNAM C CHANNEL QUALITY MEASUREMENT PROCEDURE FOR
ADAPTI VE MODULATI ON AND CODI NG TECHNI QUES [ 0002] BACKGROMYR=h84%3hs The
present invention relates to wireless digital communication systens. Mre
particularly, the present invention relates to conmunication stations

whi ch enpl oy code-division nmultiple access (CDVA) technol ogy. Specifically,
the present invention relates to determning radio conditions for use in
optim zing radio resource utilization as well as selecting data rates for
user services[ogp@pP04] | n codPYNAMEE CHANNEL QUALHSCess (CDMA) third
generation (3G cellul ar terASURRMENBPROCEBYREROR adapti ve nodul ati on

and coding (AMEC) tESRPTOEERIOTELAPION ANDICODINGTERCENIQUEBS i n order to
achi eve inproved radi o resource wutilization and provide increased data

rates for user services under appropriate conditions. These AMRC
t echni ques t ak®02ht o account radiBACKEBOUNEhs in advance of transm ssions

I n, order to mn dul ati.on. _and ' aLes "!ESHE- gr eat est
advant age of g@bint r iBrcf)etngp%‘écgﬁ? ﬁ&g%%]gfgt‘%%?{?g ucflélﬁi zc?nir;'g JeAfsi%n

tﬁchni ques. d[@@ﬁ:&khbedﬁaliﬁda%ﬂym.spm@dmﬁl _ véxﬁimhmélﬂem,comnmnmmf foati » iohs required
advance of - cHbih emd splestBaon Bdae eV rbrgiome BB BRINES (he
transmtter ] . FeleleH 400 shiRg o afie for the
particul ar t?ﬁ"ﬁ%@gﬁ‘ﬁg}%ﬁﬁg% n C Oﬁs@gjtﬂgﬁé as&\?\nﬂ%h any W rel ess

syst ens, radi msawrditilieaiva as ealh actelacting dapiatts for deee sdraices. wi de vari ety of both
natural and e caonditians. Since the c L qualit a ment is
used to detem{bﬁ@dtra 8nf 5%3??10%%@3? iaW%R(gB@@aiﬂﬁ? %eﬂgragﬁ?%igéﬁhannel
qual i ty chang&flulapRélelovntingatién Eitemss haadive IndaRbb] kD Todthg t(a@I&CRNSM ssi on

path, the perfornmance of the adaptive transm ssion process is directly ,
‘related to tHechnigngs pre gpplied do wansinissions mprdss tarsdigve imnsovedmadio Frspies qual ity

measur ement | giPekdiotiPHotd Hifiehed H5a (AN S8 Mvibd: widd bhRbfithe
conditions. These AM&C techniques take into account radio conditions in advance
of transmissions in order to determine modunlation and coding rates that take the
greatest advanfage of current radio propagation conditions utilizing these

et

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, |



.1,. 11 Novenber 2005 [0007] Physical or |ogical control channels are then

used to transfer the channel quality neasurenents fro Iwer to the
transmtter. Channel quality signaling may utilize ei ?ngﬂ{é%l%?gpid
control channels to each user equipnent (UE) or common control channels
shared by all TJEs. A UE may be a cellular phone, PDA (personal data

assi stant) or any other type of wireless device. Wen dedicated control

channel s are used, a continuous signali ng channel is available ovtgr tinme

for propagati dA0QTR chaRksical;onlqaisal chapapls are rendned iy ragsfirste 5 4
o e . | - . ; |
optimal SOl Ul iRk Ohuallf¥ieaStrithiEhd 6m thiReldver FFEE HERHRAL. CRmBAYiOUS Y

avai l able. Transm sSi an occur at any tinme, taking into a
conti nuously awignhlidgineay utiliat éither deiiated eomol cifaonelsippadcprstatqeipmedi(UE) | on and

di ttings. Additionall i th a dedicated trol |
avai | able i n ¢ b carpmPn o sbionsR shrted i h UE8, AR BEAS: 5 SSRIRRR o rac e
uplink data trm@a%bmaataBﬁéﬁ%blﬁﬁsrdiﬁérwp%ﬁ&fd&sfd@yfb@ewﬁ@ddﬁ&m@l control

channel approach is that physical resources are continuously allocated
even when t her €osiepl ghangels aretused, gcaniinpus signaking qhangel i yuilablprqvaiting fonveC

hocess “For ¢ noRBih o, el g dioplBhiud B iE b, 1R A Bt (8 "7
achi eved with sblatidn fori AM&Q@tsincer the gkl oaSureintit isr @ndhdovslyyaviidedie. i dl e

peri ods between, each transm ssion. These long idle perigds resylt in an
Pnet 11 i ent s SPTHEIRCHR SR 8L s EHED pechyt 4% SBLPIOREAIRIG s or o

whi ch can acce | T I &Tl:&ﬁr% + 1 N4 8 it h.
pre-confi guredagﬂwglgi&é%éﬁééggfog%ﬁ%ﬁaﬁﬁ%@%?Imgcat| n%&%?%ﬁQWSUI ts in

peri odi ¢ avai | sutthladedicated qumiol channelmbeays evalalile in the uplink, fheahirmgl sebsur enent s
are not contin | | abl f.OL whi ch. have transm ssions at any
one point in t%%%ﬁ%u%ggﬁzoﬁ%ﬁqu&%F?'Pém’cﬁ@gns‘vm' |1 have recent channel
qual ity neasur ¢e088} s, tThs diffieuliyekic tHeodkdRbtedToktto] tchaiRIMfprodch PEEPNES Sub

optimal, [00.10] Anpother alternative is the use of common control channels.
Wth common cBmsical repasercpe, coptipuemsiynallpoged cgemmwhay thamarinae dsta dos t hat

I's shared 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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between all UEs within the cell. Procedures are defined for determ ning
each UEs access to the comon control channel. UE identitl f sed to
di stinguish UE -2 11 Novenber 2005 specific transacti oggﬁok,%ﬁ}i%]ﬁﬁe
difficulty wwth the cormmon control approach for support of AM&C is the

| arge anount of signaling overhead necessary to adm nistrate each UE's
access t o sphutficamnsactidnschannel . As aforenentioned, UE identities are
required i stingyish UE specific transactjons. Additionally, to avoid
content i or{b(gléged a%@é&fﬁﬁgtﬁ WER $f) SHRILOTARTR BRPRIACH OCHERMEP. i ndi vi dual
al | ocat i ongv&rss iRAkige ol ofla%nélh@nﬁkﬁéa@ﬁbc&éa%yd@}Mﬁﬂnﬁkra&%m)n control
channel for each UE' s access. Since uplink transm ssions cannot al ways be
pr edi ct ed Uhepicstite thel qoaeeltchennsl. 45 afdsemensiphadk UEddentitied are regninesl  nust be

si gnal ed : [ : t kOl I ' J e s in

consi der ag?gqug? na%g%gg?%%?tgo% s%?dl%lﬁgﬁ{égt%mr&ﬁ’ﬁwg%n%ngﬁgnegag%)&r oach does
not provi decefsoio theowplink cepmaonp bonk! cdatrel, tindividwdl sBicatirss afeGOd@kd tn summary, the

efficient perfqgrmnge of AVMRC technigyes is ri i,y based on the
avai | abi | ibgﬁlgg%erg%éﬁtéaﬁl | OB AR s} fof fza"ﬁgiéés&%“ecﬁ%n 8t om t he
receiver iupligOlv:meaRsiols @A alwagdbdTpraditted). pefibdit Bifdchifons e S WHBMENt S are
available with mnimal |atency for all users with active data

transm ssicBH©! chagacl phstip signadrd @i ihs drwrlink geramon sl erogibovidhes cont i nuous

measur enendsaits BéonSidBable sig@RSTbwsh AR SARD ShdicSHRMRh IcBAEH Spplohits 1S an
inefficient use of radio resources. Periodic configured dedicated control

channel s 8P#finet previgpfor faadiats, vrbisb date tansmisejions: enent, but thi s increases

measur ene tencyq, The gg n ntrol.chan h n. provide
measur ene toéh]f)ln a C(%III’I;EI nuo %ref%&e}ﬁ’ﬁo"g‘?%’&%%%?gk Bu§ Et%%n?@fsgﬁsal i ng over head
resul ts i primarilybedeflionitlendvailbdity bf feedi physeslohamesquali@QiahurdhaKse exi sts a

need for system t hat ovi des égannel ) ua4)i f‘ﬁ?& measurenents with | ow
| at ency agr(‘imlt TR MY Ay ransprsgiep OREPRLY: EIsHTeReRt A aspect of
the presegtailably 64lih MimilNekeey for aRFRMh Gagh 2108 Ua drah@hissiib] Mhezi Ng radi o
resource utjlization and adjusting data rates in a wireless digital
comuni catfbsitedssptrelshappgh splationy provigess eontipyaus gpeagiemests. bal Finge

transmissions are 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.
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of nobile termnals (MIs), said nethod conprising the steps of. (a) said
base station, upon receipt of blocks of downlink data ASiHossion to
at least one of said MIs, transmts to said MI a requé{sglfo?/%lﬁlﬁa chgnnel
qual ity neasurenent; (b) said at |east one MI receives said request; (c)
said at | east one MI neasures and reports the downlink channel quality to
t he base station; (d)adcespaesiitie se@nt Agpecttvdhralresed irdiention, e@sur ement
received fromsaid at |east one MI, said hase station allocates the radio
resour ces;P“("i%eﬁgmhﬂg 8%0@%1?%5@&&% P BASORE B o (o said at
| east one im_wualmgtadaaﬁﬁurmati&m%?&tan@bxhﬂ%@ Phhse staichtmdNpNediger 2005 I n
accordance wth a second aspect of the present invention, there is

provi ded &f fabiederpinalsofMTon said, grethadiicomprisirgy e estaps ot attidbagnd adj usti ng

data rat egpib) uao,ﬂeée?gt%g)@o&& gf‘;o%hxiwmﬁreg@e%d:\ﬁ%ﬁv&%ﬁésgﬂ%?%i sing a base

station and plurality nmobi e term na - sal " conpri sing
t he st eps twefismiftay toridgitradéTs steqiestdir a chpomel nediei ptasabtmiitgbkwidf downl i nk

data inte r given ones of said Mis,. . trapnsmtting to.said given Ms a
Cogaest { AVRE MRttt Aot BhSulERnn o} SR R P iR o3 or i g
sai d requelst @dniek quilityef@isireméns toshd basgistish; k)Fedpodn@nd tiei cighnel he channel
qual ity neasurenents to. the baeaz@st tion; (d) responsive to, the channel
qual i ty maHStY BTRerEt A aeee ey £ e #ivPhensy iof M SeRReEgrloNRint epor t i ng
downl i nk  cEhRBINGhlGIYRd e stﬁt@dnddé%ﬁﬁﬁxﬁgtﬁéfeﬁéh Shek oF Megivid deeherred ones of

the given ones of MIs are capable of naking best use of the radio

r esour ces MTsegre sapalilelsd Jeakiyghepiopse oftheorgdio) mgpurcesrge)staisk base slatign used by t he
preferred Mss 2550193 i id aspect of the present invention,
there is apr O\ﬁédtg[c]i a n@?’hgg fbgdrtﬁeg)ﬁ?f?rrrn@zl\ldﬁsg radio resource utilization and
adjusting data rates in a wireless digital comunicati ons system

conpri sing a base stmadcoramsaadvithl asthirtl iatpect afftherplescheinyention,ribdrs i MI's) , sai d

met hod conprisin he st eps. of sai d bgse. stati.on, on receipt of

o ocke of PRstoRY P hhetief ' FRPiinstd sp S el WiRe HRR ST o' b ven ones
of said Misa irtleguiigital dmmicalian Redtert) barthprisihgnERSLSIBAN pluR)itysai d base
station determ ning, preferred, ones of the. given ones of the MIs are capabl e
of making H@?{le nafs ). rsaldi Bethed serpprising, e stsng iofe(a) soid hasschannel

qual ity station, 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
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measurenent data received fromthe given ones of the MIs reporting downlink

channel quality; and (c) said base station allocating i r of
time slots to said preferred MI's according to the chaﬁlng})v‘gﬂ%#?pggg

measur enent data and the anount of downlink data avail able for
transm ssion to said given MIs. In accordance with a fourth aspect of the
present i mueitisoRspohdier @ the chimelvindiy Mcidirk@b® SktadieHited| fra@@miAINI cat i ons

system conpri sin ase stafiop ,and lurality of nobile termnals (Ms),
conpri si @%ayes%&?&tgaa@gu@t P Qﬁ%ﬂﬁ? Aeplifve & said pase spaipldyingof bl ocks of

downl i nk  digtiar intn® Al QetenBfiingink &b dQRES/Rbing altdifoMlath BRETE iSasfOr )
transmtting to said given ones of MIs a request for a channel quality

neasur enefctiongf theghannel geliyraessusement and for sangitdnesnedyiatiopeefingst  havi ng
means for Iy ' [ I t he measured
downl i nk éaﬁéarﬁ(ﬁgllg ﬁ%%aeﬁ%é %‘ ‘%%rt 5&%0@9&;&1 Fig%ﬁ'? fr%?gugegtll%gpéﬁtaés@&st ation having
means f or fidet the mespeatiye ppafefdrMed achés sokl Babe stglionemarométing, aMile are capabl e

of maki ng_best..use.of the radio - res ces .r nsive to the channel
qual ity rrglé)gﬁ?téorrnzcﬁfimﬁé?t% S‘?%?‘%fl\}lé fsl(?ﬁ#St%g‘{oW&ﬁ’\]}‘eﬁg%ﬁoe@ed?eftﬁﬁ reporting
downl i nk efBnnel quality; (d) said base station having further neans for
determ ning the nodul ation/coding rate for each preferred MI as a function

of the channel qualit asurenent. and for, transmttin dul ati on/ codi ng
rate to the pref errh’dx‘iﬁa%Eé‘B hﬁhf‘@e?tﬁ’éﬂ&erﬁ?ﬁ’?ﬁtlmﬁ‘??&?‘?’tt frfasur ement
obt ai ned pfo8d b Rarel8s BRRAL bR RARINE QhtdW coriting®) b3dkdubipa@ station
transmtting, at the nodul ation/coding rate specified in (d), blocks of

downl i nk BB f usereeapipereel (UES), cnmerisingh (2 8 bagrstaiomibening meptist h aspect  of
the preseqs i) gtblo‘aﬁk’ofﬁgﬁﬁlﬁﬂédﬁta b ﬂfgiv@?émeE stgﬁﬁlﬂ&hhéhnscomm“' cations
a base stati pldrality o

system conpri sin on an user equi pment (UES),
conpri si népr taasmittiag tb piaeeUEs atréqoest fdraachagnehgatity méasnremep(yitheg bl ocks of

downl i nk ata 1ilerslt ﬂ;&ed for given one? of said UEs and. neans,. .for

Lransm tt ERG: I5° g R Feoeling el sgsF iving s, REAUEE SR ur ement ()
the gi vethaane Sudlity bildSmeme Eor\tept@tirlbd nRadhfd URShlidkosHan@! gBRdiRstof or neasuri ng
downl i nk c(m{;nel qual ity anpd neans for reporting the neasured downli nk
channel ot} i8¢ tSHUK (% 14 dasq satigh; reeRopsiEg ity Besehaareht g8HY responsive to

t he channgleasdialehitdta received from the given ones of MTs reporting downlink channel
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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measurenent data received fromthe given ones of MIs reporting downlink
channel quality, having neans for determ ning preferr f e given
ones of UEs are capabl e of making best use of the rad?gN(ragg%Bé}cngs)? and (d)
sai d base station having further neans for allocating the tinme slots to
the preferred UEs. In accordance with a sixth aspect of the present

i nvent i on furichied eofi Ihe peaiel €ualityM th@k@&sentli ghd afor CRMM¥IRIIGAL dafdnS Syst em
conpri si ng % base station (BS). and plurality of user equipnent (UEs),
conpri si ngredpiaiionicorine pete 1A Rreferdanes gfdhe Usacei vi ng bl ocks of downl i nk data
i ntended for given ones of said UEs and neans for transmtting to the

given ones of UEs amd&Qab@sice iwith adeveh@RgRE o UR!prdsint RABInEMBBE, (D) the
gi ven ones of said UEs receiving such a request having nmeans for neasuring

downl i nk @FRYisee P megther iferyopsimiringaradie resewrce WBtiqn7gd edjastivg datardes downl i nk
channel | i the ; ' I £0r r m ni ng
preferr edqqg%edg}%# '? lﬁgltiatm cgolﬁ\}gﬂeur?fcg%%% asgg‘?’%é%‘g%@%g%gg%@t‘é’ (rBrgﬁrﬁig best use of
t he radi o plueditueiossr, equipmpg {EEs)esaid wethdvecopipasingthegignd oft (p) radBEIr enent dat a

received fromth jven es .0 Es .reparti ownl i nk. ¢ nel quality;
and (d) sé‘P‘a’fé@%%ﬂ’lﬁ%‘s?g?‘f‘ﬂ“el‘rﬂj‘%ﬁ%f‘?Io‘%ms&é'ﬁgﬁﬁe%%‘ge OE Szﬁ‘@ utat i on/ codi ng
rate for eacsmisad shidp UBferch@dt o0 e Thahel doslitf Snedsurchient; {bNaldeaberst 2005 functi on
of the chann ual ity measurenent and for transmtting said
nodul at i oﬁf‘%g’lﬁi %@el‘i’?ﬁt%ldt A ( EF‘EF‘? g&‘dﬁ‘?@ﬁf*“@ﬂé“dﬁ%.dofﬂl“&ccor dance with
a_sevent h cR$RAGhal®Y; () Qidd EQMne UBMEIs @ik dolBBAEcHafine] BiMKi ek a method for
optim zi n%sradl 0 resource utilization and adjusti n% data'rates in a

0

wi rel ess &Syl agspensivanin theaahpmeb qualityt aepswomepyt iredelygd Fomessid ateasti on (BS) and
plurality of yHS h e - k. (.Sl t steps of. (a)
sai d BS, Oupgﬁ’ ér%{e“‘c%?gft‘&gqep%ﬁeg%@%?‘ﬁ%%ﬁ@}ﬁ%%?‘%@% gta?igtarfisléryﬁgssi on to at

| east one ond UE & adeddiizmee with saidatiobsiono said UE a request for a channel

qual ity neasurenent; (b) said at |east one UE receives said request; (c)

said at |east one UE neasures.the .downlink..channel ality..(d) said at
enst Jone. b r opar t B IRaHEEAIh AR Anef! O HRARE i ity deis' 1
r esponsi verovided Bem&h@infee lopnainst rdiveaslice Rhitatioe & h Waickldss digitslai d at | east

one UE, said BS allocates the radio resources; (f) said BS transmts to
sai d at | &¥wpunications system comprising a base station (BS) and plurality of user

equipment (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
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one UE in accordance with said allocation. In accordance with an eighth
aspect of the present invention, there is provided a {e\jogdnb@mogpti M zi ng
~radio resource utilization in a wireless digital communications system
conprising a base station (BS) and plurality of user equipnent (UEs), said
met hod conprising the steps of. (a) said BS receiving at |east one block
of downl i mdsndnidliihe dad aieadubemeittto aiBB ST €f) Blebisnit BGd BRGoSpREtifih€aldE t 0 whi ch

t he bl ock ﬁf data js destined; (c) said BS transmtting.to said specific UE
a request 'PGHNGHAHC re3puTcRLPase uRon spid (reayureRRSS L EHE 2t Fad) BSdp UE

per f or m Ngragni@ias i@ MRRAtion ¥ the U; & nfebds ot Shd SR alfastinbdN2BPchid N9 sai d
nmeasurenment to said BS;, (f) said prioritizing and allocating radio

r esour ces theaikalloggion; Eamepnfeissigr By trangngifing 43id DBSlatatipaeeordapts ng sai d
al | ocati on,;4Q.; = . S LA j in response to said
al | ocat i on;l ??@Qs%%%é@sﬁgnsme%ﬁ‘%ga@%% data in accordance with said

allocation; and (j) said UE receiving said DL data. In accordance with a

ninth aspect of thelpreeapiceiwithententbraspechelrtbe pesenpmeentidedhere syst em f or
i.lizatian i i ss digital, conmunications

optim zing radio res. (gagfgr g%’gnfnﬁ%iﬁ i f%ﬁ%"g\n &tﬁxgﬁm{;ymog' wirgless equi pnent

network conmprising a a pl I
(UEs), saictnmysitaioh Qg hainpQ: bab@tationadnd agilurslay df BSr Equipniedt elievi Ng at | east
one bl ock of downlink (DL) daga; (D). ns at, sai. S for determning the
speci fic n@ﬂ%@_&&f’mw g"ﬁézeﬁ? gr%?(feraagngﬁflgq %e@ﬂ“hgﬂsat?&t 3%s at said BS
for transgifidd, Nbe tdAta SRiMatdPes trhi&smilFion focaMeSE hOLnfali- oENagNel quality
(CQ neasurenent; (d) neans at said UE for perform ng a nmeasurenment of the
DL CQ (eydwipes raquestiigd dgmnligy changd qualityNooasmsment hgobe baseipatiant t i ng sai d
measur ene t ' : I atsal : [.Or 1 t:1Z] and

al | ocat i ngl%lrnatg? 2&1 egtgf}lsggeég 1asg{d?%bepon galﬂ%dﬁ%f%?}%%g@ﬂhkﬁtﬁ%eans at said
BS for t designated tisen gqusnait mlrkspast koothe tagquéesh otBe Haky) stateaspogtingsai d UE f or

adj usting.,n,response to idallocation; .(i) neans at . said. BS for
rhnar 1 G ERE sl S Sedirelincls Bhitbey ool BTG and said Ue
recei Vi ngréaircbs Bl tibHage stdtidn &CHO BebaneRd bk BoipriddnbdiePsAE fepbitedt he present
invention, there is _ provided a nethod for optimzing radi o resource
utilizati Sﬁwawkgh%nﬁléluélgg measurement; and transmitting the downlink data from the

base station to the designated user 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-




comuni cati on system having a base station and a plurality of user

equi pnent, the nethod conprising the steps of. transf | of
downlink data to the base station, the data designat egfﬁggg'f‘?%r%glﬁsssi on to
one of the plurality of user equipnent; requesting a downlink channel

qual ity nmeasurenent by the base station fromthe designated user

equi pnent ; measur i ngn hdderdareRlithRkwelRaRgRE: duR!prdsint atvedth, thelesd gnat ed user
equi pnent in_response tqQ the request fromthe base station; reporting the

downl i nk GHAHE| 2 gtralery Jormeeiini-egerdior sespyee pailigationain onwiglefocat i ng radi o
resour ces cammmeadaassgstéﬁ,%h@ﬂsiﬁg 4 Bite d6:H N3G YL s QhipERL based on the
reported downlink channel quality neasurenent; and transmtting the

downl i nk deifl daser gavion hecludingsiirstsieed yimh means tferegeiging) hlatks bl downlidqui pnent. | n
accor danc i 2 n S . Of e bresent invention,. there is
provi ded ?aerér‘ec%eﬂ%%%fd%neéc{)%t ‘lgt}r%a% Iﬁgl%frltgcﬂfélgér}ee glﬁlrncrg’ Ha RN f|°rn a wreless
comuni catrequestiay st dowliak | chepnal adity siecaturamena fidmasqid deddriateyl wer user

equi prent, t.he methaod conprising.the steps.of: transferring bl ocks of
downl i nk FAPROEE ’Eeﬁ@%brig ‘%%Pb?f“?sof?,r r?"r‘?@’“i?aiaéflo ﬂ%@‘ﬂﬁé’? ¢ 6‘1‘3‘%{% ansnission to
the pl ur alnehdor@hent!F6mh sGlWeRERR user! QAMRSAT ABcARMHdRKiof ARkl qual ity
measurenents by the base station fromeach of the plurality of user

equi prent REEEsAYEe do saiA dfeaignatesiviiar riguippsRis #nd dRpRilting 88 fF  t he downl i nk
channel  qu@hdnlidfing theRRGRINA datd 10 sBliHeAbdated REr ddF ﬁlczﬁ,qéﬂdpcq&p%f Lppt has a

pendi ng downlink transm ssion in response to the request fromthe base
station; phegisr of ngereemipnsht idchidibgwiiisi mceiving nmesns dforakdctiyingesaslur enment's to

t he base L on: I ating radi o resources by the base station to each
o the. pi Co B Yianp® 86 il Rfl PalofiE BUEEER okad K OB R o

transm ssidownlinksednmeh qtdtiey; rregpigd inéshs WO wWoitial saidaduwellink Whininkly

measur ement ﬁ and transm’%i'bng the downlink data from the base station to
each of t AR BPARTCEmtde spid BasC SBHPm: ARh tecoMIFooRARe Begss fiTRGViR®ownl i nk

t ransm ssiowni@k dhih. Novenber 2005 In accordance with a twelfth aspect of
the present invention, there is provided a systemfor optimzing radio
resource utilization in a wreless comunication Séstem conprising:. a

base stat{¥4H a pl ural i t PREF REYCRIBHINPEHHE DRAWING (5)

[0015] The objectives of the present invention will become apparent upon

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

Be-




sai d base station including first receiving neans for receiving bl ocks of
downlink data designated for one of said plurality of #ﬁ%gmﬁﬂgl HBgENt ;
requesting neans for requesting a downlink channel quality nmeasurenent
fromsai d designated user equi pnent; second receiving neans for receiving
said downlink channel quality measurenent from said desi gnated user

equi pnent; allocating neans for allocating radio resource to said

desi gnated user equipnent; and transmitting nmeans for transmitting the
downl i nk data l[ams}al d cﬁgmrgrlatbacﬂmehaﬂaﬂwmamone meiirehDbinastic Shprpe
plurality of u er eq I pnent nclgg ecei vi.ng feans for receiving

said downl i nk ?I}t [PCRAES gept inyeat

2%r i ng neans for

measuring said ¥]vnl | nﬁg&@@gﬁmwmﬂm& eRBsdiints dTeRe DEQMPrafphe ti ng
sai d downl i nk el quality nmeasurenent to said base station; and second

recei vi ng rreanpreéemtﬁwmn‘ﬁh@mlmtﬁ‘h@r@ibml ink data. [0014] BRI EF DESCRI PTI ON
OF THE DRAWNG (S) [0015] The objectives of the present invention will
becone apparent upon consideration of the acconpanying detail ed

]gllescrl Etlon ﬁnajoo‘ls QWM?MTL%NMMEREMWDM@@T@M is a
ow chart | ustratl ng_one preterre am C an Maasurerrent
Procedure (ACQU) %@eiﬁ“@éé 311"314 D&’B’ﬁ Fﬁg‘%‘?ﬁ’ﬁébﬂf’%

alterative enb

Figure 1. [001WAI% “%Faﬂ -1E PREFI:" ENB%l I\/ENT( S)

[0019] Present [§020 ef erFigateehizoaliflvendisgramewhicls dlhistoeses thel dynamict thawngl er ence

to the dravmngf wherein |ike Se

t hr oughout . 1E(§®g { Bmf;?dgang(f ggﬁ]ﬁ et Qé"lﬁf)'ﬁlslﬁ?‘%‘t&%?%

dynam c channeim plétdidd Yoy @Q)mtma.s n&onﬁﬁlﬁﬁ@ﬁbk‘i esﬁl@mthahhg prigsent

I nvention which may be 1| rrpl enent ed w reless digital rTIanI cation
Gipreiwinidaes st t

system havi ng 8atiséede & @whw&fqo@mmwa@%wst{na 8% 019) whi ch
communi cat es WU@EI vet l@ﬁlg%a ?r}g mi&ﬁieﬁ%r ﬂc:#u%&?' %n%gﬂntg/e'rﬂétﬁ&jfbds@g&iﬁt he

presently inven 0 Support bet ween a“base
station and a piouhadicdtipnobetivba, a base swumplamd:a p;urdlitgeofﬂﬁsk | fomsimplicitysthe i pti on

W detal Lt R Stnton will detaif! % Heps pertoimed by & sisle UE, it being
understood that other UEs will operate in a stmilar mammer.
{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,



understood that other OF will operate in a simlar manner. [0021] Bl ocks of
downlink (DL) data are transferred to the base station ' e
designated fora particular UE 30 (step S I). [0022] Thlellﬁg‘s’éem%%a}tola%n 12,
responsive to recei pt of downlink data and in advance of a transm ssion to
the UE 30, requests DL CQ neasurenents only froma UE 30 having pending
downlink transm ssions (step 52). [0023] The UE 30 receives the request and
makes the requested CQ neasurenent at step S3 and reports the DL CQ
measur ement tg)dgb{e basgin&t ahd AIQ ldcasaemshite peqhdsts [M002thte RasmdivenClhe CQ
measurenent reports received from each E}%steg S%%?,f .the base,station 12
det er mi nes whimesursinenh &POHE 246 PRLY EERYUIEH V58 i SVFPEEYur ces, and

det ' whi ch. . ,
or i or 11 sed by lRE, Bt BgoRitandiRugd b, iy AR, MRS B® < data

first and thee 4vaitaHUE fou alh attive temsoitiihghigtse similsQte shes desicatedscagirela second,
and so on until the UE wth the | owest IS sent.4ts data last, 11 :
Novenber 2005“%%Wseg"ﬁ%o’&ﬂ%ﬁlwswgﬁ%ﬁf’%ﬂ?ydﬁlga%éd&%mgﬁsd t he responsive
CQ  measur emeffgaEEPOr  PheAlRriNbDirAGHRESlsqE dvbGiinddeRORding th e DIVCA | ng

overhead required for a common control channel is greatly reduced.
Measur enent r Bgutitementsy endytie| Bb| physisl ghamnglc @llocation df svgnaled n§p rs,

d
simlar to th ica . c t LN h esour ce
i nefficiency %@?&%&% Eﬁig’ gﬁe)dr?l 0 .ﬂle[ g@%@?&rhe %ir%?’l F@H@? tr %ngm%lsd;i ons is
det erm ned acslycsted glots(step & 7PITheQesignatrd W reeeivs, the natiingweteDinoftlyisinc al
channel allocation iis signaled to th a rogrrlate UEs, i.nd cag ng the
particul ar co@ﬁ@@%@é@wﬂﬂ%f%iséhq@%tg%ﬁp W@@J?@WF%@C? %’}ep S7). The
desi gnat ed UEggo@ﬂei vesphig ogeelmgk@%@:e HRArhahited by hkREe3nfoRl2 Reat ed

slots (step S and sets these paraneters for reception (step S9). [0027]
Bl ocks of dowht idesigmatedd TR 36 (dépsii0) a givenitut srtptime aferinggormanes io8eP12 to the

desi gnated U S ' but, short. ti f
Step o7 1o VLR EubfbmE g8 el e Bl g8ipn. JHE 17 3 il Be"30°° ©
recei ves the dohaitmk idats (ﬁﬁ;& 811)sd: @ spdchiiedéodinperaspmeiilitRe tgRoinddn et e,

nodul ation type and in the
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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all ocated slots specified at step 87. [0023] The present invention thus

provi des the fundanental requirenments for AMC operat] o%ﬁézﬁ&i nt ai ni ng
the nost efficient use of radio resources. Since DL Cidoﬁeasurenen S are

avai lable with the m ninum possible |atency for all transm ssions, the
choi ce of the best user(s) to provide service in the next transm ssion
time frane is optimzed. Additionally, neasurenents provided by periodic

or continuous nechani sms do not provide increased benefit, performnce
gai n or enhanc&kamplecudhe 3%@@@@%@% GQdasrombyospecifio prgical wp mEBPF on of

the present in .o I I gy em eSS e
assof:)i at ed pomé%%%%tﬁ‘g uﬁﬁ#&%@, m&%@%rﬁﬁﬁgﬁb %éﬁtlg)él’rfé&ﬁdz l‘l%%ﬁ&\%r]?ggh S
typi cal | y powetiedtify e réqoikehepofer CGausaeeént|th Bhlyedtiecapanniyiond inde, a
chargeabl e battery), Since a quali measurenent is only requested for a

particul ar ac SpRAding o thes s§alsh 0 tthfe TRBTAYENON fOTRE ARG %E%EWF’QPFEH@S are
m ni m zed. [Oog%cmr ARPFARRGES, (Ml e%&ﬁaeadhh@&laﬁs.' ‘Iﬁis%ﬂﬁ%ﬂd@lﬂﬁigﬁﬁ 2 he

nmet hod 70 of he present 1 nvention shown 1s Figure 2, only certain quality

measur ement s mawhidhds sirglguiorfaghrel & pxospl foymodificd stepsfRidomd 834uwbisk rapaeel for a
particular tra S S| For .- Noye r 20 exanpl e,.,in the, 3G

st andar ds, the@%"s?gpﬁ)g%wpe% ei’(%%%??‘tﬁ%%%%’o e%“d&”ﬂ“&%ﬁ%&

Theref ore, t he URBHRY peplormie ARdsueRRE Sl oh b QaniRalat @dbesiearE Byresgohsd ting the
requi rement of a l% neasurerr:bnt to only active transm ssjons and,

dependi ng on t fi¢ YEaegomss e Dl COvapsubmsnt o Heyspeeifind lediagespues [fePrent on
parti cul ar rad'gg)Aj.esources, (i.e., specific time slots). This is shown in
Figure 2, whichis simlar to Figure 1 except for nodified steps S2A and
S3A. which repl@3d) st ePhsSprearmd iBGentios protidescymny fadntugese oter pribrsarep 2A,

the base statign 12 r ests the UE.30 o0 rfo a measut e anly on a
particular ral:l %Ws%oﬁﬁ%@ew ok %%P%ﬁﬁ&e@] r‘ﬁgﬁ%@é‘ F Y
measur enent  onikdiface RRGé bhgdhds8 AR HaVERUeRling HafinissRadwill [(BG3duired 3 Pr esent

i nvention provides many advantages over priof art

respond to 2 request for DL CQ measurements. This permiis the overhead
signaling to be at & minimum,
[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.




{

schenes. First, the invention provides the highest efficiency utilization
of the air interface since only those UEs havi ng pendj t [ anspghssSi ons
will be required to respond to a request for DL CQ neggﬁ?%%@%rgbéﬁhis
permts the overhead signaling to be at a m nii num. [0032] Second,
since the transm ssions are prioritized according to the highest quality
DL CQ neasurenents, the highest data rates permssible will be achieved
for each tinme slot or multiple time slots. [0033] Third, since UEs are only
required to rE93%nd t oVhileetheeppessnt ifventianhbes IBlen Qigsoribad un denmst of thennecessary

measur enent s th S W . reqguired, ..t ving the battery
life of the Lﬁéf.mf’gﬁé%d“ﬁé o Vi aéfah%ﬁ“‘?%%ﬁ%éﬁﬁ%&&ﬁ%ﬁw&n is the

i ncreased nunietlivkd intBetlains balowwiyl bbepppRthcee siilfeddn @Rlakt. f or both of the
met hods di scl osed herein The *nunber Qf users that are supported is limted
in the dedicated control channel nethod by the requi renent for dedicated
radi o resources; and in the conmon control channel nethod by signaling
overhead requirenents. By limting the measurenent signaling procedures to
active users, the present invention mnimzes the conmon control signaling
overhead and supports the greatest nunber of users in the cell. -6 11
Novenber 2005 [00351 Wiile the present invention has been described in
terms of. the preferred enbodi nent, other variations which are within the
scope of the invention as outlined in the clains below wi || be apparent to
those skilled in the art. -7 11 Novenber 2005 CLAIMS What is clained is:

1. Anmethod for optimzing radio resource u lizatiion and adjusting data




rates in a wireless digital comunications systemconprising a base station
and plurality of nobile termnals (Mrs), said method | e steps
of : (a) said base station, upon receipt of blocks of ngﬁfS rﬁﬁ%}%pg?for
transm ssion to at | east one of said MIs, transmts to said MI a request
for a channel quality nmeasurenent; (b) said at | east one M receives said
request; (a) said at |east one MI nmeasures and reports the downlink

channel quality to the base station; (d)_res onS|ve to the channel quality
measurenent received from said at |east S\T, sai d base station

al l ocates the ngglites digsedisces; (e) said base station transmits the bl ocks
of DL data to said at |east one lam in accordance with said allocation.
2. The nethod of clhi mﬂmﬁ@fbf@yomracﬁmmsdmmmdaﬂd@ﬁbﬁhgﬁﬁ@n type,
coding rate, f Lnation, nmet hod , of Ia|m| further

i ncludi ng the s%est HT% %EWW“”F@ Sh SPrpRkising, a baseastation gnd s o g

al | ocation, pr @Mﬂﬁﬁoﬂﬁ@bﬂemﬁﬂiﬂm&m sﬁﬁ%ﬂioﬂkomﬁﬁixﬂgm@?%r dance with

said allocation. 4. The thog of claim1l wherein step urt her includes
sai d base station |nd| tﬂ"éa@%tf@elpbof@aﬁha of dawnlinkndeia for _g. 11

Novenber 2005 ganshiig Cieé?si D?ﬁe t.en urt her ncI udes

said base stati on n c;% ng GF]EQ# Sal @ 833@%?15%‘ &heen

al l ocated for chanaﬁmlgsmmmneme base station. 6. The nethod of claim1l

wherein step (c) furtheg,incl. ase, tion indicating the -

al located slots to be u@e &@F@? %5%"?1"?? %IW’I“G% The net hod of claim

2 wherein said at Ieast(cpnesM ot GERL \VBE MIT hERBeMafs Q5brR % “j%g@g station
gra r

according to said allocation. 8. A nethod for optim Zi urce
utilization and adjusting d&hﬂaﬂelﬂaﬂﬁﬁtqthemsmmmess digital communications

system (:orrpr Ising a basg) st Al 029 he 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.



(a) said base station, upon receipt of bl ocks of domnligﬁbgggﬁﬁmzbagended
for given ones of said MIs, transmtting to said given S a request for
channel quality nmeasurenent; (b) (c) to the base station; said given Ms
perform ng said requested Measurenent; said given MIs transmtting the
channel quality neasurenents (d) responsive to the channel quality
nmeasurenent data received fromthe given ones of MIs reporting downlink
channel quality, s@id Phsmetibatof olnim detdsareii siep dc)pfuethar inelddesrse®l Imbe t he gi ven

ones of MIs arg.capahl e. of Ki best . use of ragdi o resources; (e)

sai d base statsﬁﬂ‘ﬁ“ é?ﬁ‘b’%&gi%ng}fisﬁ% §"I‘1§t@ ]F?f?t?@eu@gghﬁ tohealioopiled Pt ed MTs.

9. A nmethod f eln®RbsidtdiRbasagimenr esource utilization and adjusting data
rates in a wireless digital comrunications system conprising a base station

and plurality of nobile termnals {MIs), said nethod conprising the steps
of -9 11 Novenber 2005 | I o) cel af..bl ocks of
downl i nk data int%ndeg&?glr?&lgél\%ﬁﬁ és&]?e%%él)gm 't@l ﬁu&ﬁﬁ‘oﬁglﬁfgﬁmgﬂ%@gc of said
MIs a request stion jadicattngriinedllocated sidty torbe asudrbyreidtat leddopnesli’d base st ation

determ ning preferred ones of the given ones of the MIs are capabl e of
maki ng best use of the radio resources responsive to the channel quality

measurenent data recei vigdrkihidrh®id ¥ SReehCsidht 148 MESMT' 2R N9

downl i nk channel quality, and (c) said base station allocating a given
nunber of ti niansmdssiondy tacdhage siggtonfacqording tvFeid allevetioti.ng t o t he channel
qual ity neasurenent data and the anmount of downlink data avail able for
transm ssion to said given Ms.

8. 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:

(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:




10. Awreless digital comunications system conprising a base station.
and plurality of nobile tez urinals (Ms), conprising: léﬁé

station, having neans for receipt of blocks of downli ata |n ended for
gi ven ones of said M. and neans for U=mtting to said given ones of MIs a
request for a channel quality measurenent; (b) the given ones of Ms

recei ving such a request having neans for neasuring downlink quality and
means for reporting the neasured downlink channel quality to the base
station; (c) said base @jat Q0 thaviRbn/resusSctdit cfetlodsiofidogmidictissr ed ones
of the given one of MIs arc capabl e of nmaking best use of the radio

resour ces resb‘ﬁﬁ@?@@ftﬁvqﬂméﬁéﬁﬂﬁQMJﬁlﬁ‘W Opesoaf Tl E 2deausst 18k &i ved from
the given ones 4 M@ t%e dommllnk channel quality; (d) said base
station having urt% ans r deternlnlng the nodulation/coding rate
for each preferred M a@®)a aidbast shtiaf detsminiiggmeferredopnas ofithe givemenes enent and'

for transmttin Iatlo rdlngto
t he channel qugﬁbf’% gér@ﬁ?mo%%sﬁg%st ?)F(h)]&r%(ﬁe?%@é%gg?%%v g"?‘g‘ erred M;,
and (e) said baﬁamslt@iahqnnicmmt Hith Gecebved thvm mid givat ions/ e diens(Ts at e
specified in (g%), bloc_ks,gf downl i kdgtatothe preferred MIs. -10 t
AMENDED SHEET qach g Mlsystem of claim 10 wherein said Ms

i ncl ude .nmeans responsi vg) tgmg%ggtgﬁmgﬂoéaﬂﬁg@g@a#}ﬁ}mb@&%ﬁfslﬁh@ﬂé

nmodul ati on/ codin ega rate information prepare reception of downlink
dat a accor di ngpr @ééﬁ#%@dmémﬂﬁlchmbmmmwmm%mwl ng rate.

ol ural ity of uebialk SRERPHRERS BRI R AN, ] Dase Ciat fon, .

havi ng neans for receiving bl ocks of

: 10. A wireless digital communications system comprising a base station.
} 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*fen 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.

NS
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downl i nk data intended for given ones of said |iEs and neans for
transmtting to given UEs a request for a channel quaifﬁxv Ypedrent ; (b)
the gi ven ones of UEs receiving such a request havi ng neans of neasuring
downl i nk channel quality and means for reporting the nmeasured downlink
channel quality to said base station; (e) said base station, responsive to
the channel quality neasurenent data received fromthe given ones of Ms
reporting downlink channel quality, having neans for determ ning preferred
ones of the given ones of UEs are capable of making best use of the radio

the tinme. siots (&1 nolbeanep pb el SRge A BT R Bl ol

sai d preferret tdsipi 6 thy dhaitRRalocatidre spoMs fulSidnkodiee eitptinfofmdtas, whannel

all ocation, to prepare faor receptdﬂ%n of downlink data according to
speci fi ed chabffeare 4on iseeption AT dovplns fafeqs desprgitied cokannel allosatigry e ess
di gi tal comugiqGadd y&iEMeconpri sing a base station (BS) and plurality

of user equi pnent (UES), cohprising: (a) said BS having means for receiving
bl ocks of downlink data intended for given ones of said UEs and neans for

transmtting to t gi yen_pne f _UEs a request for a channel, quality
nmeasurenent; -11 E?l r&\%‘i’?%ésraﬁ'%é§°’%*}m‘f‘ﬁ1é’“w T PPEsge aggft‘dstﬁ%g recei vi ng
such a requesdndiphuthlitg of ieAERiphtdat (UE3% ¢bhpdsinkownl i nk channel quality and

means for reporting the neasured downlink channel quality to the BS; (e)
sai d BS havi ng neans f®r d@ide bagenpaleny rhaving, meansn s teseiving blegkyeof ones of
UEs are capabigmnsiy aBK; é‘fﬁ& ; ' [ sive to
the channel quality negggl}&ggngﬁt atdaﬂ%%{%‘{/ggé%%%%%g&%tﬁ%% of UEs
reporting dovgitandkEsciramest forpueiame) qualitdn¢airesiaitd BS havi ng further neans
for determning a ®)

the given ones of UEs receiving 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
channel 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 qf 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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nodul ati on/ coding rate for each said preferred ones of UEs as a function of
the channel quality neasurenent and for transmtting '

nodul ation/coding rate to the preferred ones of the U@?ﬁgﬁ?befﬁoosnet hod of
claim 14 wherein said preferred UEs include nmeans, responsive to receipt
of the channel allocation to prepare for reception of downlink data
according to specified channel allocation and nodul ati on/coding rates. 16.
A nmethod for optim zi ng radio resource utilization and adjusting data

rates in a wirel ess di gfal Wogithpestefond Uksreseivingmpeli & rogyost eriBe st ati on

(Pobs o (2 C b 58 uiaffinf HRIRP kol ons 871l P o B 0

transmi ssion t anesurbddmnliokchanhel gaality tdfke BSy ansnmits to said UE a request
for a channel quality asur. sai d t | egst on E recejves said
request; (e) said at |eddt &ff g@%%&%ﬂ‘ﬁ "é“’éFB%P‘ie’ f’gﬁ’&?ﬁw‘éf thgual i ty;
(d) said at Ie@&@n@ﬂ@o@ﬁmm@ww&ét%@m&br&%&»eséndam&he BS;

(e) responsive to the channel quality neasurenment received { sai d
| east one UE, dailp emongl %@&Yé%%ﬁlh‘@mmicﬁa@ nee@mdrf:@u thy pives ahes &UEsansm ts

to said at |eagf Uﬁmh@ﬁ g%ﬁ said allocation. -12 11
Novenber 2005 1 D&&%h og&g gﬁ 6 V\/nerel n step (a) further includes
said BS. indi catl ng spe@fi saideqm r alvisd Ofigtheor nfeansd fopanBRimEbal 14y

16 wherein said allocation step

measur enent . E‘Iﬁg od o I a|

i ncl udes rmdufna? . %‘;‘Bﬂ‘g rﬂ% a”ﬁ@ Pr%fﬁ@i?ﬁﬁmslﬁﬁoﬂlﬁﬁwmfthqg The
met hod of cl ai Bhahfelf Qﬁeaglﬁgﬁédt%h& o L sive to
recei pt of said all oq('fllgt fon, prepare recepﬁ on o?ﬂ'ga %%”gﬁ?gdql n
accordance w tﬁlesi’éﬁfémdlqﬂm . 20. The met hod of claim 16 wherein step
(e) includes said BS

)

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-




transmtting said allocation to said U$, 21. The nethod of claim 16 wherein
step (c) includes said BS prioritizing said UEs from hj el
quality to | owest channel quality, and allocating slo?gﬁpﬁ%&?%?o he UEs
reporting the highest quality channel. 22. The nethod of claim 21 wherein
the UEs receive a transm ssion from said BS according to the allocation.
23. A nmethod for optimzing radio resource utilization in a wreless

di gital conmmunications system conprising a base station (BS) and plurality
of user equipnent (UEs), said method conprising the steps of (a) said BS

receiving at |east, _one_bl oc f .downlin DL), data; (b), sajd BS determ ning
the specific UE to whi Cif Ff 0‘&068%“’61‘16&@%%@? ?%&%)tﬁlﬁéﬁ;m wes said BBs
transmitting ﬁﬁi@ﬁﬁ@sg%ﬂﬁ@féqhﬁe&%@fo&@ﬁ&'@ﬁm&@ﬁ%ﬁB%a}sm%:%ﬁtnm qual ity (CQ

measurenent; (d) said UE perform ng a neasur ne DL CQ -13 11
Novenber 2005 (e) (f) said measurenent; (g) (h) (i) allocation; and (I)

said UE transm ttisag |.d u nt t aid BS, said BS prioritizing and
al l ocating radio rlg'soaf%ee r%%?e%ieg%‘% Araese $d fllgeqiion r%e%sg’rc 455 | ocat i on
to the UE, sanciul#fondipasioting rate, ane#pedednfoongishd al | ocation; said BS
transmtting said DL data in accordance with said

19.  The method of claim 16 further comprising the step of said UEs,
responsive to receipt of said allocation, prepare for reception of downlink data in
accordance with said allocation.

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.




said UE receiving said DL data. 24. A systemfor optim zing radio resource
utilization in a wireless digital conmunications net lhah1lg a base
statioxi (BS) and plurality of user equipnment (C Es)\,l\i)]y(fl}lo9 syé;rtzgdr)é]
conprising: (a) (DL) data; (b) means at said BS for receiving at |east one
bl ock of downlink neans at said BS for determ ning the specific UE to which
the bl ock of data is destined; (c) neans at said BS for transmtting to
said specific UE a request for a DL channel quality (gg measur enent CQ
(d) nmeans at said UE f ofe)pershidiUl wepsmittiegrsidmossamenertt id dail B: BS; (e) neans at
said UE for transmtting, said. | . renent sal d (f.)neans_at id BS for
prioritizing and al | ocatt ng SP‘&%‘@G’&BE%@E?&%&‘&%@ﬁﬁgﬁﬁ%@gﬁf’amm;
means at sai d BAdbRasddoamgm tting said allocation to the UE-; neans at

said UP, for adjusting in response to said allocation, means at said BS
for transmitting said D&datadiBs usmitingsaid alipeetontiter BE1 ocati on; and said

GE receiving said DL daga - Wﬁj --2005 25. A net hod
for optimzing radio reggur%édutl zat%ﬁ%$%tdv\é%¥e egdémﬁ’com’runi cation
system havi ng a base st@} i omaidnBS drapimittinyishid DY dateein sgoidpmentith s4di@ net hod
conpri sing thegﬁtg s . of ,transferring bl ocks of downlink data to the base
station, the d&t%® at ed

: ()  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
with said allocation; and said UR receiving said DL data.

-14-
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for transm ssion to one of the plurality of user equi pnent; requesting a

downl i nk channel quality neasurenent by the base stati
desi gnat ed user equi pnent; neasuring the downlink ch.annei Bgﬁ@??g%t t he

desi gnat ed user. equi pnent in response to the request fromthe base
station; reporting the downlink channel quality neasurenment to the base
station; allocating radio resources by the base station to the designated
user equi pnment based on the reported downlink channel quality measurenent;
and transmtting t#e dawnkthok foratpinfizingnradie riramee siilitdtion it wireleskesi gnat ed

user equi pnment. 26. ,.The t hod according tq claim?25, Werein the
requesting st@%‘@ﬁ@?ﬂ?@@ssysgg? A PP atﬁ&a@ﬁﬁéﬂﬁﬂg}fi’ﬁusﬁr eipmept & 54i o
resource; anrdnﬁﬂ@da&ﬁ?ﬁy‘lﬂg‘(ﬂeﬁfﬁ@ﬂi ncl udes neasuring the downlink channel
quality on the specific radio resource. 27. The method according to claim

25, wherein the altipdering§loskegs dop stodhe basersiationy therdetaciseleneiedr at e, the
nodul ati on ty?ﬁtﬁ%ﬁdﬂ%ﬂﬁé%@%ﬁ%ﬂ?%ﬁ .The nmet hod according to

claim25, further conprising .receiving the radi o resource
al | ocati on i nf or madquestingta dotvelinkehtrgebdqualityus@swemen bp thebase stafidn ot i Ng up

t he desi gnat etglﬁﬁser Fegui%rrent for reception of the downlink data based on
the radio resotltes3d L TR or nati on, the receiving and setting up -15

AMENDED -SHEET 11 Nouamig the’ddRlisk ehasndd §hdligy Rehd @k ﬁ&i&‘é‘}&ﬁﬁﬁa
al l ocating step and thegtran;srri tting step.” 29. As%het hod fo Op%l?]r%i zi ng
radi o resour cESAPRSY tp Haa teguest fomnthobasesleien; communi cati on system having a

pase Station and fepBlt¥d dotmic daflel G HEMrembllSy 1A BARMGRT ' ST N9 the
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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transferring bl ocks of downlink data to the base station, the data

designated for transmssion to the plurality of user | ; questi ng
downl i nk channel quality neasurenents by the base statf@ﬁb?%%%gggfh of the
plurality of user equipnent that has a pending downlink transm ssion,;
measuring the downlink charnel quality at each of the plurality of user
equi pnent that has a pending downlink transm ssion in response to the
request fromthe base station, reporting each of the downlink channel

qual i ty measur &fpsheingpsriomedbgaween te ationshing wen a5 feitragsmiiiigstepesour ces by
the base station to each of the plurality of user equipnent that has a
pendi ng downlink transm ssion based on the respective downlink channel

qual ity measurenent2s;, aAdmethed ori sptimiging adiel Gesaliics katitigdtian fin ciwiidelesbase

station to each of the pluralj t\}/ of user equi pnent that has a .pending
downl i nk trans?ﬁ”%%‘P’@Fﬁ“"E@YStePhéa gt hbrge slatiory and Soplyrality physsT oupoie S n t he

al l ocating st epethibAeh gc{gégépgioﬁi ng the coding rate, the nodul ation type,
and time slot information for "'each of the plurality of user equipnent that
has a pendi ng downltiansfersing hlocks of sloemlink3data ke base athm tealeti degigtaed| ai m 29,

wherein the al ting.st hngludes prioritizing each of the plurality of
user equi prrenth)? Onéggjgﬁwoﬁifﬁgw&%ansm ssion for radio
resources by their requeging dowslirtadihreD fuaRaneistremeamaby hy bBRAMEL MORL S, | n

descendi ng order, wi.th the user equj prment having _the = hi ghest downlink
ek e Pl

channel qual it of Usersavpmgt that hargyprmding dermlink transmissiongs 11

Noverber 2005 32. Hagadil ¢! a8sRk it Gublfol'efh ot S Bkl N sgauesti ng
p includes a request for measurenen a’ specific radio Yresource; and
t he neasuri ng «pipmenh iatdiasa peatng dowgoliokeraawision o mgonseto tigakiniegt on t he
) 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 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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specific radio resource. 33. The nmethod according to claim?29, further

Conprising the steps of receiving the radio resource gl
information at each of the plurality of user equi pnentﬁtﬁg?&ial%egaao pendi ng

downl i nk transm ssion; and setting up each of the plurality of user

equi pnrent that has a pending downl i nk transm ssion for reception of the
downl i nk data, based on the radio resource allocation information, the
receiving and setting up steps being performed between the allocating step
and the transmtting step. 34 A systen1for optim zing radi o resource
utilization in a wreless nmunj_cat i on gena Conprising a base station;

a plurality of usé® edI!?PB’ﬁ"@q am@éﬁl&fob‘]&%z PR8N i ncluding first receiving
means for receivipg Jip%&ﬁ%ts%ﬁa iHaMEY a%qéﬂﬁnettgrn%gasﬁ‘bﬂ&ﬁtoﬁda zﬁQ?a‘ﬁqu sai d

plurality of user equ requestin requesting a downlink
channel qual |teyourcmeaﬁlur enent from said desi gnated user equi pnent; second

recei ving means f recei vi downli n sur enent
from sai d designa dmﬁé‘&?“gé%ﬁ%%ﬁ? me%@?%a{#gah&ﬂf c{ruraﬁtprl ocating radio
resources to ghtific apirgoaiced user equipnent; and transmitting nmeans for

transmtting the downlink data to said designated user equipnent; and -17
11 Novenber 2005 each of said plurality of user equipnent including first

receiving means fef r%Ehl‘émﬂﬁa&@}&%%\@ﬁﬂ@‘ﬁrﬁa%ﬂﬁmﬂ%ﬁhbﬁ G offrEasur ement
request; neasuring nmeans for measuring said downlink channel quality;
reporting neans f oxeivispthetradigresairc allovativi informptiomras back o fietpyurality of
user equipment that has a pending downlink transmission; and
sefting up each of the plmality 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




measurenent to said base station; and second receiving noat for receiving
the downlink data. 35. The system according to clai m 34; Ndbgh&LP0B5Ch Of
said plurality of user equipnent further includes third recelving neans
for receiving the radio resource allocation information from said base
station; and setting neans for setting paraneters of said designated user
equi pnent based on the radio resource allocation information. 36. The

system according to claim34, wherein said peasuring nmeans operates only
upon receipt of saF*'H’hGg PW@HF@W%WWF surenment request. AVENDED
SHEET first receiving memns for receiving said downlink channel guality

measurement request;

measuring means for measuring said downlink channel quality;
reporting means for reposting 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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