WO 02/ 093951 PCT/US02/11731 [0001] DYNAM C CHANNEL QUALI TY MEASUREMENT
PROCEDURE FOR ADAPTI VE MODULATI ON AND CODI NG TECHNI QUES [ 0002] BACKGROUND
[ 0003] Thwopremswat i nvention relates to wireless digital eomrusnz/ceEsi on
systens. More particularly, the present invention relates to comrunication
stations wW08h] enpl oy code DVNAMIGREHANNEIPQEARZEE¥ss (CDVA) t echnol ogy.
Specifically, the presentMEAMMREMENEPROSERURESR m ni ng radio

condi tions for useADARAMBEMODYLAZIODN ANBsCODINGUTECHNQUES as wel | as
selecting data rates for user services. [0004] In code-division multiple
access (CDVA) third generation (3G cellular tel ecomrunication systens,
adaptive nmol®@03ati on and codi ng (BRRREGROERYA ques are applied to
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codi ng, and since channel quality changes rapidly due to the changing
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transm ssi oy, RitRk§ Sthese A(N/I&%C{elc:lbfniﬁl?és%ﬂ?edin}ooaéc%ﬁm! AR Sbnftidnl $n biivHhcRer | 0d

bet ween
of transmissions in order to determine modulation and coding rates that take the

greatest advantage 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 transmission. Based on this quality measurement, the transmitter determines
the appropriate modulation and coding rate for the particular 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 channel quality measurement  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 channel quality measurement is performed and when the transmission is

initiated.



when the channel quality nmeasurenent is perfornmed and when the transm ssion
Is initiated. -1 WO 02/093951 PCT/ US02/ 11731 [0007] Physical or | ogical
control omanmedm®sare then used to transfer the channel qeafriusy2/11731

measurenments fromthe receiver to the transmtter. Channel quality

signal i ng ni#P0dL i | i zBhesiedleor atnat xpptolc ebrnnels arkathare|used do deansfesthe

equi pnent (UE) .or N, tro el a A UE. nay be a
cell blar prionel WefiS MR Rt Slrp 6 L R efeh P T it i, Cins ok

wireless d%Ygrfaﬁnrgwhtm@ie@rﬁéletd:didawatdoatmpmﬂﬂab$oaercﬁ usseshuipmeRURE)uoUS
signaling channel is avail able over tine for ropagation of channe

qual ity neasmostmen songel duanclgshargdiby alkUgs. optl ﬁn@nay ko R wellelar pheneanviC
since the it e j j I i . r 1. SSioNs can
cccur at - amp e ORLRHRG T Rbad S ABThbCL RS iRl 8 DARFSRTLRRICTY, O

neasur ementcohftbl ariphelgak@bsedN®doht@ivo0s sighalirgosHafgelSe bt diR®e ovad dinid pal 1y,
with a dedicated control channel always available in the uplink, the

channel carprppagatips ofughwaneloqualisp aneashisments rugachnWEddibés iy amsntisndlons.
[0008] The sglllft{olnci%rt A ME N fe de ci/u%gf}fg%e;a?%%ﬁl%t q?\?\c}ﬁgﬁﬂgc%ggfeg%ﬁbﬁes. t hat

physi cal resources are contt nuousl even IS no data to

transmt. ArprdmBsignaedl ocecat htamyaimAMBGEH§ &b BE@uUatthe Tofudue aviildsle hi gh
data rate services, for exanple, |Internet access. For these classes of
servi ce, t abbsmeagientyfonpppraprate maqdatpgpniand sefing\setings + Additienally, hi gh
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dedi cat ed ras0ued@s suppdrtslol ratetuplinkatauranemisgfonsiser s - whi ch can access the
service. [0009]. The problemcan be mninized with pre-configured periodic

dedi cated clf8Askl al Tbesdiffisnly with thidsdieatsd|coatrph channebapproastnily A8t i ty of
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Some porti afn@it e pkfiry 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 transmission. These long idle periods

result in an inefficient use of dedicated resources. This limits the number of users

which can access the service.

[0009] The problem can be minimized with pre-configured periodic

dedicated channel allocations. But this results in periodic availability of quality

measurements. If the quality measurements are not continuously available, for UEs

which have transmissions at any one point in time, only some portion of the UEs

will have recent channel quality measurements, thus the selection of UE to transmit

to becomes 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 to the common control channel. UE identities are used to distinguish UE

-



wi || have recent channel quality neasurenents, thus the selection of UE to
transmt to becones sub optinal. [0010] Another alternative is the use of
common coworeelomhannel s. Wth comon control channel s, aPCOiSOnUOBE
signaling channel exists that is shared between all | Es within the cell.
Pr.ocedur es speafidéfanseetiofior det er mi ni ng each UEs access to the common

trol h . UE | A d to distj ish UE. -2 WD 02093951
5CT) U021/ 11P9L1T s pocithe AilticufiE AR HHE Comtar S AbFPactifes, Sophon Phe
common contA g @RP KR AhoSRITNi fnalthg oMMiead %e%é%ﬁ‘ar ab GAnAARYAL <ath

signaling overhead neceSsary to administrate each UE=s access to the
control chddled accass tafthe eomsralicbamst]. WE afatementionsd, HiEcidensifisis raegirequiped

di stinguish UE specifjc transactions. Addit.j.onal l t 0. avoi d ..

cont ent| on-1BagsEu U S e, Fotiehon b Bints avSinEitRton bard qual
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channel for each UE=s access. Since uplink transm ssions cannot al ways be

predi ct ed, heaigmdidomteadoanlmksconfmaerheonipsll ichénnet émteach Ulwsrasedss nbdisice be
signal ed on the downlink co n,control channel, which .res S i

consi der abl@H@EdW&F’?‘f‘?QIOB\S/ 8?%&_381“’%53’8,pr?qc'}‘éteamﬁlcc%lfﬂcpg?nsa%]ﬁbﬁ qR H‘“k does

not provi dgohRb] ERMNERhEst Bépéci,gﬁh‘fecﬂ@:{ heldowi3ik Toh@ish cdrf¥idl 2harlnB], SHTERI Yy, the
efficient perfornmance of AMRC techniques is primarily based on the

avai | abi | i trgsufs inecomsidersies sigalinghaverb¢adguallsos yhereemmonnentitol apprsach he
receiver in, advance of .each transm.ssi on. ti.mal |y, neasurenents are

avai | abl e VWIOER R H{PH@F f?rzai]f’@’nr@gf’ flgﬂ]nka‘?a[ta ﬁg SHPEh active data .
transm ssioppi2jThe gdedimdifd apnteiiethpdfdinaged Wi AMRCOvdcHARueP s i nuous
measurenents, but since transm ssions are discontinuous, this is an

i nef fi ci entprinsailybasedinothe eyailability of Fgeent physiiahkhanhel quakity wassuemenigler st ood
L TR R T T T
whi ch 1" m nEhilsie &itth Hiniweil dhendyotor IS 6468$ wiith- adiE idaeH GasRibienyl eThe
dedicated control channel solution provides continuous measurements, but since
transmissions are discontinuous, this is an inefficient use of radio resources. EZ: 1
think the text can be understood that somehow the BS determines the channel
quality by itself from measurement on the DCH. May be patentable in its own right
(if it works which I’'m not sure) but we did not discuss it. 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.

[0014] BRIEF DESCRIPTION OF THE DRAWING(S)
[0015] The objectives of the present invention will become apparent upon

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



dedi cated control channels mnimze the radio resource requirenent, but
this increases neasurenent |atency. The common control channel nethod can
provi de WeasMy®RENtS on a continuous or periodic basis, Ilpat/usheiwsgnal i ng
overhead results in an inefficient use of radio resources. [0013] There
exi sts a neld@16br a Eigwre is kaflowchuit désstraling wet poefatred Pynamas Chamneht s wi t h
| ow | at ency.a w signal {n ver 4] BRI EF SCRI PTI ON OF THE
DRAW NG S) ?&%&M%ﬁ%reﬁﬁpgé&%%@ e&ﬁaﬁﬁ‘? )[p‘%gé%}ﬁes‘f‘ﬁ\}‘é‘fﬁpﬁg8ﬂ' will becone

appar ent up@gi7gonsi ¢ OghoWs Al QItSHaaVd aibodBndeta thedDdener igtthen and
figures, in which: -3 02/ 093951 PCT/US02/11731 [0016] Figure 1 is a

fl ow chart predensinventiorgshoma ipfagwerded Dynani ¢ Channel Quality Measurenent

Procedure (DCQW) of the present invention. [0017] Figure 2 shows an
alternative enbodi nent of the DCQW of the present invention shown in

Figure 1. [(0018] BDETAILED DESKIRIPTTONNOET HiHERERERRRR- EMBEORUIANTI(SP)

[0019] Presently preferred enbodi nents are described below wth reference
to the drawi00goFf i gur Beesemtby piefertadkembndiments sre describehbelpivkwitke reference

t hr oughout . 0020]. Flqure [ flow di agram which illustrates the
dynantc.cnandts Sregting Fggpes whprein B pifihls Tp ARl ke Cstpep ekt on

i nvention wojoeh) My PRurd MPlseAERiwe didpyard Whitk|iRSstragdsOihle adyraaiitnéRhead | on
system having a base 'station/node B (hereinafter base station 12) which
conmmuni cat epialityt KCQ) neaswremsne progedge.60A0E Hisupyiesdnt inventinn eraiely nhay be he
presently i.nv?ntive t hod ort. conmmuni c[ati ons,_between a hase

D ot on andMPTEHEd |y, "Bt wipless PRty coRfReAfn. SWierl VRS B IE (1 on

wil 1 det ai | gedtfopsdders (Reehafisreshs® ¥tatos 109 hidiEontmbingied Gvithundedss baed t hat
other UEs will operate in a simlar manner). &2021] Bl ocks of downlink (DL)

data are tr@Asir rAdthoughtihds latsedes: forithe presentinieyendive methpdtatseapedr a

particular c%lrzrlrggniggtgo%g b%!t\lréen a base station and a plurality of UEs, for simplicity the

following description will detail the steps performed by a single UE; (it being
understood that other UEs will operate in a similar 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 S4.

[0024] Based on the CQ measurement reports received from 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 S6). Preferably, the UEs
are prioritized by their CQ so that the UE with the highest CQ is sent its data first
and then the UE 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.

-4-



[ 0022] The base station 12, responsive to receipt of downlink data and in
advance of a transmssion to the UE 30, requests DL CQ neasurenents only
froma UEOI0@yi ng pendi ng downlink transm ssions (stepPB2)uso}/0028] The
UE 30 receives the request and nakes the requested CQ neasurenent at step
S3 and repoi0f25k he DBInGE) theadi@ emeasurtmenthaedpasts sindt ithen rédponsivestEp S4.

[ 0024] Based on the ne d f ch UE
S5), the bdg"easg’feé’ﬁnﬁc?i‘fsgg’lf” p ng@e\;\ﬁﬁéﬁv egﬁ@%&yﬁﬁngﬁ%@vgﬁ ‘%)est use
of radi o resAHCRS a AEmERIBhEDINGRNWAI & fgﬁ&hgl dh&dISMebsir8RemOeports

Preferably, the Ues are prioritized by their so that the UE W|th t he
hi ghest CQa'res ageiidble tfor @t a:ti‘VErmnsrrathmgt llmns,tsmell&IEttwthdn defisated camtrohi ghest

CQis sent at a econd SO0 on .u e . UEEwith.the [owest CQis
sent i 1o el est, B Rpitng B s8R R i betsary dAE idlOBIIRS, noe s he GO
rreasurerrenmbggpest STRE r16h%/ SEERRARSYShs G de PRI AFBAY i, fgeﬂa%é?o@rc@ only
gener at ed en needed, the signaling overhead required a common
control chaneashremsnty eand ythe eBllce)hymWashamemllqcawmtls signaedivii Ithdal e for

all active transmt g user s t.0 th dedi cat e nt r nnel
case. bt AVBIH (S r BaGante b cbaTietiEn Pk ra1G Pcuh Siee. 5p60%6)
The priori tyohted %ﬁf&smeiﬁswqhe%egi%h%m@e&%gwé B&4ihL ratBemBluIEkdn

measurenents, and the DL physical channel allocation is signhaled to the

appropri at dypEand altmtateétSIOrtﬁg(stdpeSSQ,aartdu setsl th¢seq3@ohnmqens doerecepitdnl (step 69).t ype and

|1 ted t d
Todul at i on O3B andBleReRE AR ENCHER fis b €T IS U Ao SELoB A Srot er s
for receptipRdés dS@E 30 (:RB31h) Blopeks(tet sipyimekfdppafatRntdeNste
transmtted by the base station 12 to he deS|gnated E 30 (step 10) a
th P

gi ven, ( butS7stm|ene)ble thert/EaBp gime do fser npmiore restpierep TIE7UEB G messivestthe UE 30
RO R IR R R TN
allocated slots specified at step S7.
[0028] The present invention thus provides the fundamental requirements for
AM&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 the associated power consumption, especially important in the UE,
which is typically powered by a small power source of limited capacity, (i.e. a
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 alternative embodiment of the method 70 of
the present invention shown in Figure 3, only certain quality measurements may be

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

-5-



al l ocated slots specified at step S7. [0028] The present invention thus
provi des the fundanmental requirenments for AMC operation while nmaintaining
t he nost wOfieo9wsat use of radio resources. Since DL CQ mpaSSeNEr8s are
avai l abl e with the nininum possible latency for all transnmissions, the
choi ce of texemplstin ﬂmei@§)artdarq§r tfml(é@ foe pnlycwecifictriysioelxtimeslotansay bei on

t f dit] t ded di
or "Cont | nudE SR TE Rt RSy PR R B BB PG, © etk hBhce.
gai n or enhapgagaRé réa{ﬁfelﬁelae 0P ESONheds¥@Mnt 8 onlyP B Rle ﬂriﬂ%hﬁﬁd}ka&ﬂdo” of

the present invention also mninizes measurement ~ processing and t he
associ at ed qmpwuhngmulmﬁptsndn Oﬁsb%ctraalsm}sswnpmnﬂ)arwqulnng haeasgremegii ot | S

typically po a snal | power of ed.cgpacit

char geabl epﬁ\éflect“i yr)a iogfesress dfi&p |SP'§fl gf’i@ht ihS i F “f‘baﬁgéé”é%l for a
partl cul ar iaeh hs"ﬁm‘ilﬁﬁﬂﬁmgﬁfe' PBxcebhﬁ)rEWci’d?ﬁéd ﬁép§ SﬁAJ'aﬁ@SZBE%EUh LS are
mnimzed. [0030] In accordance wwth an alternative enbodi nent t he

met hod 70 otep $handp$Eesnectivalyeofiliigure 2hdwsteapr Asitheibase 3tation| 1y re@uetsmthe qual ity
measur enent y _be . required dependin radi.o_resour e3 used for a
par ¢ cul ar WF ARRPEEpRR & T oreaehl a6 Bttt SRR T FesfBi o i
the 3G st angangs petthen e DL CQ) MhedR@&Ghét CorPthesipesifict i B! &*sé?urﬂ@ﬁst@ﬁ
request ed. Therefpore t he nunber of measurenents performed is reduced by

limting tH8A)equirement of a CQ measurenent to only active transm ssions
uir

and, depe on t sca of the trans re
neasurenen{][%hgpl part?ﬁ%l%?sepédf%er}né’goarroé’ (g] If’lan% a(&gﬁ%g‘fsfl <L |prtr§ s?rBt s).
This is shawRerhés. FFB$! thedinverMinChtolRles tHY highest effidigieyautdizanee Bt teOdir
modi fied steps S2A and S2B, which replace step S2 and S3 respectively of

Figure 2. lintesfaep sinee omhe thassdUES evioa peadingqurnsmissione wilibeawquisedé? f or m a
reasurerent St B 61181, CR b BRGS0 BSPRELTR bR
signahng to be at a minimum.
[0032] Second, since the transmissions are prioritized according to the
highest quality DL CQ measurements, 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 number of
users that may be supported in a cell for both of the methods disclosed herein. The
number of users that are supported is limited 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
measurement signaling procedures to active users, the present invention minimizes
the common control signaling overhead and supports the greatest number of users

in the cell.



[ 0031] The present invention provides many advantages over prior art
schenes. First, the invention provides the highest efficiency utilization
of the aiwo o2neddsface since only those UEs havi ng pendi ngpCramssigsi on wil |
be required to respond to a request for DL CQ neasurenents. This permts

t he over hed®03%] gnal Wiglet thebpresentainyenfion das [t@eB 2jesGahasingn teimsc of tthe

transm ssi ons, ar iQritiz accor.di ng.to the.. highest it CQ
easur enendiererha chognEtt b VEREE Hpieh ot B M REine bk ik eBlioR o each
tine slot of oiHidelRh theldlaBhsYeRive will 89 dgpardiitité thoss sKified WFheatte only required
to respond to the request for the DL measur enents, unnecessary
measurenents by the UEs will *not be ré&quired,* thereby saving the battery
life of the UEs. [0034] A final advantage of the present invention is the

i ncreased nunber of users that may be supported in a cell for both of the
met hods di scl osed herein. The nunber of users that are supported is
limted in the dedicated control channel nethod by the requirenent for

dedi cated radi o resources; and in the commobn control channel method by
signaling overhead requirenents. By limting the neasurenent signaling
procedures to active users, the present invention mnimzes the common
control signaling overhead and supports the greatest nunber of users in
the cell. -6 WD 02/093951 PCT/US02/11731 [0035] Wiile the present

i nvention has been described in ternms of the preferred enbodi nent, other
variations which are wthin the scope of the invention as outlined in the
clains below will be apparent to those skilled in the art. -7 WO 02/093951
PCT/ US02/ 11731 CLAIMS What is clainmed is:



1. Anethod for optimzing radio resource utilization and adjusting data
rates in a wreless digital conmunications system conprising a base station
and pl urabiozy9aws1 nobi l e term nals (MIs), said nethod conpcrdaiSnyit7ee steps
of : (a) said base station, upon receipt of blocks of downlink data for at
| east one of said MIs, transmits to saCUAWNISa request for a channel quality
rreasurerrenltwh%sg E‘?i ddat_ | east one MI receives said request; (c) said at

| east one SHBEY Bnd reports the downlink channel quality to the base

station; (d) regponsivi@ethd f&€oimiR@! radidatiouycd BARMIEABAL adj@SE/@Ha f rom
said at | east one MI, said base station allocates the radi o resources; (e)

sai d base gsttesiinr wiralessridigital gomaiugications sigsterg reeniyiising a hassostdaeicendi t h

said allocatio The net ho laim1 er eby. sai |l ocation includes
rodul ati on PR STand ey erapat A9 lhamplEongtshRoe Spci7or ° alm 1
further including sa(a? atgaieBsde setRPnMipon FRERDOBS b¥RkE Of USGAIIRE dafa oai d

all ocation, prepares for reception of downlink data in accordance with

sai d al | ocatileast oe ofhsidrdd hiodrassmits dpreaid Mikreetaquesitfnd eeapel( ayalityir t her
includes said base station indicating specific slots for said neasurenent
-8 WD 02/ 09BFEYeBERFUS02/ 11731 5. The nethod of claim4 wherein step (c)

further conprises sa'(tg baged sitledst 6e MIClcdéivadsaidieglest] ot s said at | east one
MI' has been allocated for transm ssion to the base station. 6. The nethod

of claim1 wherein st@p (jd fagrlesssronenMlidueasyedsdatshgeportst thei dawnhok cat i ng

the allocated slots to be.used by,.sai t least one MI. 7. The net hod of
claim?2 wherein said at I%’ﬁg?él@}%h%%ogléeg% 598@8“’

(d) responsive to the channel quality measurement received from
said at least one MT, said base station allocates the radio resources;

(e) said base station transmits to said at least one MT in

accordance with said allocation.

2. The method of claim 1 whereby said allocation includes modulation

type, coding rate and timeslot(s).

3. The method of claim 1 further including said at least one MT,
responsive to receipt of said allocation, prepares for reception of downlink data in

accordance with said allocation.

4, The method of claim 1 wherein method step (a) further includes said

base station indicating specific slots for said measurement



transm ssion by the base station according to said allocation. 8 A nethod
for optimzing radio resource utilization and adjusting data rates in a
W rel ess wpgRbgdosconmmuni cati ons system conpri sing a base @catison1sn
plurality of nobile termnals él\/ﬂ’s), said nethod conprising the steps of:
(a) said base sthati ofthe mrthod etelapn 4ovhéreimckep (6) fuuhen ¢ampreies saidi basended

for given ones of saj.d MIs, . transm.tting top sai iven, MI's r est for a
channel quaﬂtaﬁ’&? %Cz‘é({lp%n%ﬁ%c? fIBFS §%i‘fidatgiq%ﬁ (Wl?sglbgr]?%r RFYY a@aF%%e lest ed
measur ementyankmissiil te ted ¥Re siont ransm tting the channel quality
measurenents to the base station; (d) responsive to the channel quality

nmeasurenment data received fromthe given ones of MIs reporting downlink
channel quality, said, base station et,ermi ni ng, preferred anes .qf, the given
ones of MTs ar_e6capa§r‘% %%%Q%ﬁgal%e {VhEpn, Siep Qcﬁﬁ?tg ﬂS‘CP@S%&?l e (e)

sai d base ska{onGRdidhtEdkialfcdtédBo8tObSs ubtcd tesausadeddy ohd®IT.preferred Mrs.
9. A nethod for optimzing radio resource utilization and adjusting data

rates in a wireless digital comunications system conprising a base station
and plurality of nobile term nals. S sai d .method co Lsing the steps
of -9 WD 02/093951 P @ﬁﬁﬁf@‘ﬁalﬁ z;rf‘%‘SﬁeHl SReRL 8, B MRS pt of
bl ocks of dpieinisttondst the bRicnstam deesrddigneratislociticlsmi tting to given ones
of said MIs a request for a channel quality neasurenent; (b) said base

station determ ning preferred ones of the given ones of the MIs are

capable of ki B9, Dost kit R LAY, Bl RRREERU PRI DA B or,

reporting dawslih nkwirtRes digiiti@binbtinicafins 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
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;

(¢)  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 channel 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 to be used by the

preferred MTs.

9. 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:



(c) said base station allocating a given nunber of tinme slots to said
preferred MI's according to the channel quality neasurenent data and the
anmount  oVodemsdosnk data avail able for transm ssion to saPdT@iSvsm7sfrs. 10.
A wireless digital conmunications systemconprising a base station and
plurality of nobile (@rnmsa dageVFriion,copmpr reeipy: of( blpockaiotl doaagdinkt data on,

havi ng neans, for, recei pt bl ocks .of . downl i nk ta, Lntended for. given
ones ot sa et GraewhALTs drttdBiie Y oo Eord MECA il hre
request forchansanagly MéRlichéenfreasurement ;. (b) the given ones of Ms
recei ving such a request having neans for neasuring downlink quality and

means for reporting (e nwibbasedtaiiomdetanininivg prafetredyomadsi afythe givehenbase

station; (c ai g._base station havi.ng nea for,,determ nin teferyed ones
o Xt heui vt BEMET R Sabanit of MaRieurttk T o, P RS Gt D SR ke
resources &Q&E@P&Ja‘m trﬁeatsﬁl%niélﬁﬁr&ﬁ%l réB_éﬁJth Bofe arl rgﬁ}é'ﬁ%négabﬁ theagryed from

the given ones o reporting downlink channel quality; (d) said base
st ati on havepatihg dowetinkrebamnmef grlitietasdmi ni ng t he nodul ati on/ coding rate

for each preferred as a.functjan of the channel quali.t. nmeasur epent and
for transnitting nod )atiSG‘HJg%?&ishlﬁo?_ﬁil‘écaPBgtargéveﬁlrw&qré’gElﬁﬂFsSlOt&iocW ing to
the channel, gaki NMTIBEHIRERS thOfaphaefhalifyomehdiferh @RRRE antPthe Rinffudk r ed MT;
and (e) said base station transmtting, at 'the nodul ati on/coding rate

speci fi ed iaof dowapink dpta avaidaile fasftrapemsisioniko ditdgiven Mie preferred Mrs. -10 WO
02/ 093951 PCT/US02/11731 11. The nethod of claim 10 wherein said Ms
i ncl ude neans responsive to recei pt of the channel allocation and

nodul at i on/ codi ng, r ajewirBlesy ARith O mmBnicHicRAStehPEohHERIS b BasObtafiomn! i nk
data according to specified channel allocation and nodulation/coding rate.
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 resources
responsive to the channel quality measurement data received from the given 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 function of the channel quality
measurement and for transmitting modulation/coding rate to the preferred MTs
according to the channel quality measurement obtained from the respective
preferred MT; and

(e) said base station transmitting, at the modulation/coding rate

specified in step (d), blocks of downlink data to the preferred MTs.
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12. A wreless digital comunications system conprising a base station and
plurality of user equipnment (UEs), conprising: (a) said base station,

havi ng newon92/093951 ecei vi ng bl ocks of downlink data inteneed/dsoz/1gsven ones
of said UEs and neans for transmtting to given UES a request for a
channel quality nmeasurenent; (b) the given ones of UEsS receiving such a

request havi ng ans,. for .nmeasuri.n ownl i nk . nel . quality and neans for
reporting the measur dhe “lf&%a‘? ﬂalgﬁgﬂwggre&hﬁq@%ﬁ Blc{ugig rﬁ%?élé TePRFIGR; (o)
sai d base shaktqps of SRPASINGE all8cdtds AlndallafibRlbiMg ARAFHESIRDL, dat a
received fromthe given ones of MIs reporting dowlink channel quality,

havi ng nearsepae foereseption nf) dpweliek deld asnewling tq bgecifisdechapnelsalfcatiEs ar e
capabl e of Kin est use of the radio resources; and (d) said base
AR ghaiatiiooitz 2t

station ha %or allocating the tine slots to the
preferred UEs. 13. The nethod of claim 12 wherein said preferred UEs

i ncl ude neans, responsive to receipt of the channel allocation, to prepare
for reception ofl2dowAl witklesddigialaearmmuniagfians sypien ¢aneprisiihgiarbese statioeat i on
and nodul at | 8n/ copéln rate. .14, tm rel ess .digital comunications system
conpri si ng BIPRIRIY; Hsgeauingesnt SHESH COPRIFIE " of user equi pment ( UEs),
conprising: (a) said@S hayd Nhséestfonl OkavirBt eh¥dnd OfdY eskr/iwd wlomil bhk data
i ntended for given onés of said UEs and neans for transnitting to the given
ones of Uedwalinkqglas inténsied for piysn onesy abbdid Whreaimeagmior transmising 2¢ 093951
PCT/ US02/ 11731 V&?{é said UEs receiving such a request

t he %ven on%ﬁ 1(lz)af. e ;
havi ng nearfe'¥b aSUFPNg" At 3 WL RSATr Sty and means for reporting
the nmeasured downliy ch@apn@lentik iof WHsOrebdi®inBSuck @)re§@dst hBInp avdaRg neANS
for determning preferred ones of the
for measuring downlink channel quality and means for reporting the measured
downlink channel quality to the base station;

(c) said base station, responsive to the channel 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 further means for allocating the time

slots to the preferred UEs.

13.  The method of 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 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;
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gi ven ones of UEs are capabl e of nmaking best use of the radi o resources,
responsive to the channel quality nmeasurenent data received fromthe given
ones of UEe02ngpsrti ng downli nk channel quality; and (d) earasBZitiavi ng
further nmeans for determning a nodulation/coding rate for each said
preferred ones of UEf)as thefgivest pags of saihdExresaivang suchl & rgquesthbaiingent and

for transmtting.said nodul gtion/.coding,rate.to .the preferred.on of the
Ues. |18, THREBL RSP ng: Ay dranel <t Aederiall et TRt feans,
responsi ve hstiffeiownldk chithet Gadigho felERzation to prepare for reception of
downlink data according to specified channel allocation and

modul ati on/ codi ng raf®s. saél BR havtihg chepns fopdéterinvning pratéimedranse wf dhe

utilization.and adj i ng dat rates | w reless..digital conmuni cations
oyt b o oot S st FlaBle, Sihiing Bosfuld {17hE Rty holBis ST ot
(UEs), sai doRE ednsQnquialis) Ritabltemsehcdsa Qbceited) fioa1 theBSivet kMRS IECEEPL Of

bl ocks of downlink data for at |east one of said UEs, transmts to said UE

a request froporéing dawnkink gognnet quakigisndenent; (d) said at | east one UE
recei ves said reques}; (e).saigl at | east UE_neasuses the downl i pk
channel quality; (dgd)sai g&lcgt ﬁf%eaglfwlt?ﬁe @ggpﬂ?@gt h%_?doél\%?rfnn Mehafinel
quality to mbdifatRp/cddg F£26FONEichesaid pidierré andreds UEs!dstay fiiRask loFRat
received from said at %east one UE, said BS allocates the radi o resources;

(f) said BSheneaispvality measugraenitandefos trapsraitins seid Jeedaionioding Fate dai d
allocation.,-12 WO 02/ 0%?3}% CT/'US02/ 11731 17. The nethod of claim 16
wher ei n rrettH%Bre&ré%P?%e)s thet incl udes said BS indicati ng specific
required slots for said channel quality neasurenent. 18. The met hod of
claim16 wher ebyssai d allocation conprises

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 to 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 at least

one of said UEs, transmits to said UE a request for a channel quality measurement;

(d) said at least one UE receives said request;

(e)  said at least one UE measures the downlink channel quality;

(d) said at least one UE reports the downlink channel quality to
the BS;

(e)  responsive to the channel quality measurement received from
said at least one UE, said BS allocates the radio resources;

(f)  said BS transmits to said at least one UE in accordance with

said allocation.
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nodul ati on type, coding rate and tineslot(s). 19. The nethod of claim 16
further including said UEs, responsive to receipt of said allocation,
prepare fwooeegpti on of downlink data in accordance w t hpCcsaisd/al7Bocat i on.
20. The method of claim 16 wherein step (e) further conprises said BS
transmitting saild al Theawethod afelami kb remlmeﬂihésmt(h)o@ﬁbﬁr iochides sa6d wher ei n

step (c) f i.ncl ude sai d I Or. ZI n |d UEs from hi ghest
channel gﬁ F@lctagnggag:é C E94HR FOE%T W P quff' %Elg?%gerg?q?ts first to

t he UEs reportl ng the highest quality channel 22. The nethod of claim 21
wherein the UEs receive a transm ssion by the base station according to
the all ocation. 183. Bheremietwdf of Qbummlﬁl veherehyi saide sadlocatéonut ¢onprises on in a

Wi rel ess i nmuni cat i onprising a base station (BS) and
plurality of‘%gggpong‘%ﬁﬁ’ B?Fﬁﬂgr ?J@%(;y §%S fret hod conprising the steps of:
(a) said BS receiving at |east one block of downlink (DL) data; (b) said BS

determ ning the specific UE to which the block of data 1is destined; (c)
said BS t ransm t19| ngThe neethad gbgtaum L6 Bether rinejuding Saist UESDrrespenginm &0

it f f h DL
TR Tt bl R Y T
02/ 093951 RGH dUeRAidnl 731 (f) said base station prioritizing and allocating

radi o resources based upon said neasurenent; (g) said base station
transmtting said allocation to the UE, (h) said UE adj usting in response

to said allocat '28” ﬂlg me?hod el ot %es eSi fltnd éo?nﬁmse?gg grggnce

w th said
transmitting said allocation to said UE.

21.  The method of claim 16 wherein step (c) further includes said BS
prioritizing said UEs from highest channel quality to lowest channel quality, and

allocates slots first to the UEs reporting the highest quality channel.

22.  The method of claim 21 wherein the UEs receive a transmission by

the base station according to the allocation.

23. A method for optimizing radio resource utilization 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 receiving at least one block of downlink (DL) data;

(b)  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 DL CQ);

(¢)  said UE transmitting said measurement to said BS;
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allocation; and (j) said UE receiving said DL data. 24. A systemfor

optim zing radio resource utilization in a wireless digital comunications
net wor k cwopeisiosy a base station (BS) and plurality of usem/usemui7prnent
(UEs), said systemconprising: (a) neans at said BS for receiving at |east
one bl ock of downlini) (Diajd daseastafiog privaitigingt anchialo@singoradieresoniaging t he
specific UE to which.the Dblock of data is destined; (c) neans at said BS
for transmPFhPIFAULNGAVEIRSH ¢ UE a request for a DL channel quality

(CQ nmeasurenment; (d)g)MeafR] BseSBkiOn HandmfitiBELAPEINRAHoRCBRVE; et of the
DL CQ (e) neans at said UE for transmtting said neasurenent to said BS;

(f) neans at said bafv stsaid UR adiustipg iroresponse tgsadadlledationat i ng radi o
resources based upon,said enent.; . ns.at. said base stati.on for
transnitting said al flgcatﬁaﬁﬁg%a’f‘%&@ 9%19;6%(2%% lﬁtacg%ridamiﬁwa%‘r Saé‘gj usti ng

i N responsgbheatial dndl | ocation; (i) nmeans at said BS for transmitting said

DL data in accordance wth said allocation; and said UE receiving said DL
data. -14 )] 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:

(@ means at said BS for receiving at least one block of downlink
(DL) 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;

(¢) means at said UE for transmitting said measurement to said
BS;

()  means at said base station for prioritizing and allocating radio
resources based upon said measurement;

(g) means at said base station for transmitting said allocation to
the UE;

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

(1) means at said BS for transmitting said DL data in accordance

with said allocation; and said UE receiving said DL data.
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