(0001 1DYNAM C CHANNEL QUALI TY MEASUREMENT PROCEDURE FOR-ADAPTI VE MODULATI ON
AND CODI NG TECHNI QUES [ 0002] BACKGROUND [ 0003] The present invention rel ates
to wireless digital comrunication systens. Mire particularly, the present
invention relates to comrunication stations which enpl oy code-division
mul ti pl e access (CDMA) technol ogy. Specifically, the present invention
relates to determning radio conditions for use in optimzing radio
resource utiligmeiljon as wel | PENAMIGCHANYEDAWWALIAYes for user services.

[ 0004] I n code-di vi si on mul t MEASTEREMESY KCBMDURBFOE generation (3G

cel lul ar tel econmuni aAPARVE WEDIEIIEA TIaN 2D CODWGUEAHNQUERD codi ng ( AMRC)
techni ques are applied to Lansm ssions in order to achieve inproved radio
resource utiliéayfwland provideéAE%Q d~data rates for user services
under appropridaté-conditions. These A Vi techni ques take into account

radi o conditi oi#03in adVeneesoft nvatenidaions wimlesr digtalt @mdemernime

nodul ati on -an i - : ; AEVAN urrent

radi o propagagygﬁgiggﬁ%f%gﬁééﬁ?%fFg%ﬁaﬁgﬁggg%ﬁggﬁ%?quesfg Ong %filizing

t hese AMEC t ectnébpaady cdprysodumdipiosceasy (i) ephaplogy Spedtaaly, dhphysi cal
channel qual i ty. DRaSUERARO] A0 Lind SE8IYREHnD FRINAR SRS BN _
transnission. ‘Based on this quality neasurenent, the transmtter determnines
t he appropr i atresopsrietiiattionrs il acwsisrting drtardesfiorusettevisat t i cul ar transni ssi on.
[0006] I n CDVA gyat €S, jnagdMathidN bk CALSS @EYME hird" 2ALQsGO Rt i Oons can
change rapidly due to a wide variety of both natural and man-nade

condi tions. SR tHecormRIRation pytemp.t lappgsupdiatiae pd cgdieg (CN%et er ni ne
transnissi on ekt ke Bpsikd £ ekRBsion Mlo@his 8citdve agbvad Yalid f¥osdianges
rapidly due to_the changi ng conditions of the transm sSion path, the

per f or mance offfZREPTAAKpPPYES IRE57ESH & BIFS JPORES $eTVisesyqdet epryorEigicat ed to the
I engt h of thecddifBnd §hdse hNIBEWRAR W ele tiSachan RRlo QUalibds)in IBAsWr enent is

performed and when the transmssion is initiated.
0i transmissions in order to determine modulation and coding rates that take the

greatest advantage of cument radic propagation conditions utilizing these
techniques.

- [ooesy Utilizing these AM&C tecbniques, 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.

[6006]} In CDMA systems, ss with any wireless systems, radio conditions
can change rapidly due to a wide variety of botb natural and man-made conditions.
Since the chaunel 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 chanpel quality measurement is performed and when the transmission is

titiated.



[ 0007] Physi cal or |ogical control channels are then used to transfer the
channel quality neasurenents fromthe receiver to the transmtter. Channel
quality signaling may utilize either dedicated control channels to each
user equi pment (UE) or common control channels shared by all UEs. A UE may
be a cellular phone, FDA (personal data assistant) or any other type of
W rel ess device. Wien dedicated control channels are used, a conti nuous
si gnal i ng chanries07j s avenivkieddlce 1Al chdtd® ch@help hRPEGALION Ghnghampel qunlity
measur enent s fo%ﬁa}ch %E This is_an optimal solution for A/ vt&C since the
qual i ty measur SHERT PETLBRITNEERIS Fom Brdrieast @ berratmifs SHoRY W4y occur  at
any time, taki signiling eapetitnbihet biica@MtdiRyDishntsay @kt @bl Quipsahd (LK)

S

neasurenment for appropriate modul ation and._codi settings. Additionally,
with a dedicated con?“r%Pé‘élh"é‘%nr?g’ﬁ Sgﬁfﬁaqirsggg’ﬁi-l g‘b‘?@“‘i% t ASCHRAT PR t he
fgggg]e[rhcag_ ]E)??thmrmécﬁaﬁa@ﬁmpﬁgfmylomgrwﬁ”wd?ﬂck{]ﬂevﬁat%éﬁ@aﬁ eSS onrs].

e diffj LN LNe; dedicat ed. contro nannel . approach is that
physi cal resour%gsf%%'%%ﬁt%%gﬁ%u?u%Fl %Y‘ea“ﬂ@{}“gﬁ? %&#et"ﬁg‘rtﬁnﬁ "no data to
transmt A priprepagatqopli datbebquaity AbBGetech foques US Then:s r@adptidame hi gh

data rate servig&s, £.0h X3 wd Nternet access. For these cl|asses of
service, the bgst I,(l;|u_al Ity ogﬂlscgtt?%fl}é&g&'( &%C)u‘rﬁms‘néaéh‘foé} J@“‘ﬁ]’taﬁ Grt, high
rate transni ssieM@isiortrap ebr ivay fmt,onignd idioecentitiodontebwieivaach

transm ssion. ghhes ebonch-hdhe L _ Jl t pefficient use of
dedi cat ed resour gzs., This 11 rﬁp?gp'?ﬁgir?%%n ag? usiél‘zrgs“%nv\i%&l‘ éﬁmﬁ%mﬁ’ccess t he
service, [0009fieicicyn] ewrielhanel siivars avaiable wh thh upiink- thorHahgicadbeper i odi ¢

dedi cat ed chanRebseald RBadd BRSate Btk ik BaffSMohs 1 periodic availability of
qual ity neasu [f the quality neasurenents are not continuously

r nts. ] ] :
avai | abl e, forf&{_a% s whitefifiguy vt ikendeslisnes souttol shapnelrmeppedings thar ti me, only
sonme portion @hysichierddced drd BRMEIBC A eaiC i Lty feasurenents, thus
the selection_of UE to i ransmit t% ts;gcon%s&]gg%egﬁgyﬁnﬁe. }é[ %%%5?Atﬁot her

alternative | BFRE GSEMHY ARPHABID 06 HMST tedhaignes| is nongeelimo higb aont r ol

channel s, a confichdekSfos tgRMd, Metiannsl mXimts hhatds 50 Jpetween all
UEsS within theuaﬁel | . Pr,oczcg%r es are defined of_‘%{gft%egr nﬁéﬁcﬁg&gg%% UEs access
to the conmon®Gont Pof* Cafitisy & Belisved ivith phost, digh weedasmisgipst witgui sh TJE

relatively long idle periods berween each transmission. These long idle periods

result n 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 chamnel allocations. But this results in periodic avatlability of qualtty
measurements. If the quality measurements are pot continuously avzilable, for UEs
which have tansmissions at any one point in time, only some portion of the UEs
will have recent channel quality measurements, thus the selection of UE to ransmit
to becomes sub optimal.

[0G10] 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 copirol channel. UE identities are used to distinguish UE



specific transactions. {001 I]The difficulty with the conmmon contro
approach for support of AMKC is the |arge anount of signaling overhead
necessary to admnistrate each UE's access to the control channel. As
aforenentioned, UE identities are required to distinguish UE specific
transactions. Additionally, to avoid contention-based access to the uplink
common control channel, individual allocations are required to be signal ed
on t he downl i nkspeiimmnsaetdzkr ol channel for each UE s access. Since uplink

transm ssions ¢ t al pe predicted, periodic allocations of the
upl i nk control @ﬁfa}gnel Aﬁ%ﬁﬁgﬁl%i“ﬁﬁa‘%&’m% [fenthd wolrpark fooswpport @ént r ol

channel , whi ch A&0lit seiisrge 0AGIE 6 ARl8, S@ARL ’ Bk S9y,;, t he comon
cont rol approaqﬁ,sdoeess not%n rovjt de f%Jr "l ow r%%ée?gﬁﬁﬁ{@%g%@cr%aﬁ%m ssi ons.
[0012] I n summary:® The® 8 PF &P8At chpwiek dhsralprememsionsiPUE &entitss i regnirsd | S
prinarily basetp ditdghsh dlRkdealic | tabdbchs. ' £ELMaPNYS LEAL Sharnel ality
measur enent s fg&ggstt@%cre%%i ver in advance of edch transm ssion. timally,
measurenments are avar abé TWEeR SRt} darncl dbndy! loratiand rumarsdwi t h acti ve

data. transni siBgmled Phevediodinlial @ho@Rbal)! KRBONE 2a8OUHL 100, PEQYI des

cont i nuous nMeasihe . but since transm ssions are discontinuous, this is
an inefficient use o En?sgl ?500%058‘%1}5%?Prﬁ%?‘?%ﬁ?‘@dl?@ﬁﬁa@@ﬂﬂ@ﬁ&d@dﬁ@at ed
control channelo8Telichinnplzaust bresigmibtii on HRSBWAGE: oL lEAERN Ehan tvr]hti%l,i S
i NnCreases MeaSHuBBNL LAl ..kne _commn control channel nethod can
provi de neasurenents on a?dgtgnlgilz-rglﬁ%Sgcdbm%gpé&rlf"od*‘?cc“oﬁf‘é%qns“;ﬁnﬁﬁtapﬂh@hsi gnal i ng
over head r esulPE Bonpravids felofi refeamiiniide: wihsmadi. r esour ces. [0013. 1There
exi sts a need [p@mpj a syst & at, provi des channel vality measurements with
| ow | at ency and I{)w si gnal i n ’oﬂ\}ée)r lecéeﬁg pf'g‘ﬁTﬁT“ﬁR?‘ ﬁ”ﬁ%mhm@\}saz THE
DRAW NG( S) ~ [ 08181 R 8266 petbe invadlsbitty of frecrp psRal chhdi Rk feliuldm.pecone
appar ent uponf6Qnsd aded; cconpanyi ng det ail ed description and
f ng ures, i ﬁ whi s R8K% iR Bhcd &ecagh Eaihaiin. fgp&ma&iy, measurements arcF:)

av

aﬁa e with minimal latency for all users with active data transmissions. The
dedicated control channe] sohution provides continuous measursments, but since
transmissions are discontinuous, this is an inefficient use of radio resources.
Periodic configured dedicated control channels minimize the radic resource
requirement, but this increases measurement latency. The commmon control channel
method can provide measurements on a confinuous or periodic basis, but the
signaling overhead results ip an nefficient use of radio resources.

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

measurements with low latency and low signaling sverhead.

{0014] BRIEF DESCRIPTION OF THE DRAWING(S)
{00157 The objectives of the present invention will become apparent upon

v ¢ » ; ~ 2 -
consideration of the accompanying detailed description and figures, in which:



[0016] Figure 1 is a flow chart illustrating one preferred Dynam c Channel

Qual ity Measurenent Procedure (DCQW) of the present invention.
[ 0017] Figure 2 shows an alternative enbodi nent of the DCQVWP of the present
i nvention shown in Figure 1. [0018] DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT(S) [0019] Presently preferred enbodi nents are descri bed bel ow
with reference to the drawing figures wherein |like nunerals represent |ike

el ements throughtwgt. [ 0204 | I 9A6e clard SudrafilcOde Girdgf-a M whh & CHahd=USt r at es

t hy, dynam c channe ual it enment procedure 60 of the present

i nvention whi cEga“ﬁ‘g?l”{?g’“‘feﬁﬁff)‘épﬁé%)‘éra@WW&?I%@@&V&FP& communi cati on
system havi ng doligse strafuron/shodeaBakdreries aabdd@tenbas theSp@hMenorlily whi ch
communi cates with at |east one LIE 30. Although it is intended for the
presently i nveRtT Ve HErROE S " UBPaft communi cations between a base station
and a plurality of UEs, for sinplicity the follow ng description wll

detail the ste I-ngl i I t t hat ot her
UEs will opera @lﬁgﬁﬁgﬁs%ﬁ’@%%ﬁ%ﬁ%@%ﬁw% DL) data
are transferretl0e] t he Prasey pteditricd pmb@iimbzitclre deserivkd delgwatietkefehicea
particul ar UE ) 221.The base stati-pn,12  responsive to
nd B8R, Fhites dARGALING DR SLRLAL AN A LESRRRS: Ve 1O 30

recei pt of downlin n vance of a transm sSi
requests DL CJW%@Hsur efismtes! eni ylofr dizgran BEicB Oltlraien hepimahinghaawinl i nk

transm ssi ons §$tERcP? head 023 TRG I B3 £ £ £ r est .and nmakes
the requested fé:(%l?fgagﬁr enment .at;s%ggr Eg Ogn%eiﬁrgp%lr g&lt %“%%H&jyrf'eeasur enment
to the base st@#picEmiad byt asméplesq digigD2dhBasieationnsishe Gineas beenent

reports recei we@odhEn @Al thSt®Ron 12) which commenicates with at least one

UE 30. Although it is intended for the presently inventive method to support

communications between a base station and a plurality of UEs, for simplicity the
following description will detail the steps performed by 4 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 S13}

{00227 The base station 12, responsive to receipt of dewnlink data and in
advance of a fransmission to the UE 30, requests DL CQ measurements only from a
UE 30 having pending downlink transmissions {step S2).

fo023] The UE 30 receives the request and makes the requested CQ
measurement at step 53 and reports the DL CQ measurement 1o the base station 12
at step 54,

[0024] Based on the CQ measurement reports received from each UE (step
S5), the base station 12 determines which of theglIEs will make the best use of
radio resources, and determines which slots to .usc’(stép 56). Preferably, the UEs
are prioritized by their CQ so that the UE with t'ﬁe highest CQ is sent its data first
and then the UE with the second highest CQ is sent its data second, and so on ungl
the UE with the lowest CQ is sent its data last,



S5), the base station 12 determ nes which of _thettlEs will nake the best
use of radio resources, and determ nes which slots to use (step So).
Preferably, the UEs are prioritized by their CQ so that the LIE with the
hi ghest CQis sent its data first and then the UE with the second hi ghest
CQis sent its data second, and so on until the LIE with the lowest CQis
sent its data last. [00251Since the CQ neasurenent requests and the
responsi ve CQ E@@?Jren@mmr@pocgsmaisemmﬁhty rgjesser atddhsvresporpesdé® t he

si gnal i ng over hea requi red for commpn cont regé chan mgso‘g;hggély
reduced. MeasuPEHBRIERHBYEs a8 a8 B FEDI S F Of S PRtV e St T ansm tti ng
users, simlar heirdie: desheat efusionbiel scharineddueds efeaputment oipdithg t he

resource inefficiency duripg idle periods. (002 he . iRl

transmi ssi ons 7§ ‘”’dé‘f"élrﬁnﬁgﬁé‘g %E%COFW%%OU%E’G%%{Q}% ﬁleg%gl?éeérr%%?@%l and the DL
physi cal channglangi bogdhi obiding ﬁ&ir@pnabemeﬁf@icmyemamyﬁbwﬁ@@e TJEs, indicating
the part | cul ar [chggjl ng I’I‘g}égh?r%gg};&at h%goﬁs%/ipgeﬁngl Cglallcg)%oe?g L§€| §£%d St ep 87) ’

The desi gnat ed recei odrng rate, ulation type and al | ocat ed
slots (step SSheasamfieset snd hies ®Lpabwivet ehamnfloplqceiioaptsi sgnglet &p B9) .

[0027] Bl ocks of downl i dat.a are, t ] d Byaddien hase st ation 12
to the desi gnat&GPIHE 30” (‘S lepﬁaiﬁ @g&aﬁﬂz\gf:n, gL:rﬁs‘ihortu, ti e after

perf or mance ofallbtapl $its (sepeifalilhe detignatrd T reg0ves threcof e SEE, UPUFBIR r ecept i on.
The UE 30 rec Veeg?mtaﬂ&ag%%&'(&% é%Z%.fi‘d (S BRe Blartdterdbor kRGP E&Ifgoed coding
ype an I'To

rate, nodul ati i'nthe cated slots specified at step S7,
[ 0028] The pr es¥Bl7li nvehidckreidhwaiingdaty reken RBsHliiRYRNt28E SHOF UL fenent s for

AMVBC oper at i ong Wik at@bgtg,@i(gﬂ;pgw? Re:aR Hut ﬁB{:{}&h@E&cr Y&r@hnck aflitg r esour ces.
val

Since DL CQ neasurenents are av able with the nini puym possi bl e | atency
for all transrfi’skiwatis thehtE Hdime oot BhEOHEEP el ps 5t BFOVEJRE service in

the next tr an%\vﬁ%ﬁp&h& {PB o1 PUPBhd $eQfild Hame Gate AlstiulaionBht Ynd HRASUr ement s

provi ded by periodic or continuous TriethRit i RM5 do not provide increased
benefit, perf ¢lpirdslopaperignd dfithalicenent over the present invention.

[0029] I npl erreg[b@ztsi; ON Ofhd R&cRiBREMIN thiRVESded the FuSiament irdiuz@SeriEfas Ur ement
processing and the associ ated power. consunptian, esgegi’aAI ¥ci nF)Qrtant in
the UE, whi ch A&ty orerbpy wiys eimeaiBg B Sl FRgoher™ Sod7¢e "8 i t ed
capacity, (i.&incaEhangeablensiat ireahliabiSiwih ehaamiittilo byssiviaiattagment is only
requested for a partjcul ar a%t,i ve_transm ssion, the nunmber g{g required
measur enents af SFRIRHIHIS e Dpis $6THNPSE LEFHARCEORRT ATERT &1 P84t i ve
enbodi nent  of whiyeiRhhet #Omofs optimized. Additionally, measurements provided by

periodic or continuous mechanisms do pot provide increased benefit, performance
gain or cohancement over the present invention.

{00291 Implementation of the present mvention 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, (e 2
chargeable battery). Since a quality measurement is only requested for a particular
active transtoission, the number of required measurements are minimized.

(00303 In accordance with an alternative embodiment of the method 70 of
the present invention shown in Figure 2, only certain quality measurements may be

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

-5



the present invention shown in Figure 2, only certain quality nmeasurenents
may be required depending on the radi o resources used for a particular
transm ssion. For exanple, in the 3G standards, the CQ for only specific
physical titnesiots may be requested. Therefore, the nunber of neasurenents
performed is reduced by Iimting the requirenent of a CQ nreasurenent to
only active transm ssions and, depending on the scale of the transm ssion,
only reqU'r'ngcﬁ&ﬁﬁﬂ&ﬁﬁEBGsﬁﬂ&&ﬁfﬁbﬁmlﬁﬁonﬁdﬁﬁﬂmﬁﬁﬁu@¢ésmm®$E@YDCSpeCIflC

time slots). This is n Figure whi ch i.s je 1 except
for nodified swﬁ%ﬂﬁézihﬁ%ms %ﬁ? r‘gpqs%\rézge%mt é’ak(%}f arﬁjtr%%gr espectivel y
of Figure 1. Innﬁ@phaﬁumtehﬁmbﬁ%cstz@emmm;hﬂtor eqyjecsivs rpdpanisBioEEa80 t o

perform a neas rerrent on a rticular o) § gsponse, t he
UF, perfohus t ‘é"e’ﬁﬁfﬂ%@“ﬁg§ %ﬁ? Ermf%se %pggﬂl}ftlc% a%lo r%%éur ce (step

S3A). [0031) Thea:ﬁdi%e'ﬁlilo rRvet] @n, preoiic des fietsy E@h/érﬁhﬂa‘giegl Buzer 3 Pprior art
schenes. First yent I’OVI C l'ization
of the air int g‘?”fcg IEIE')ur‘brye)tmh% ?Bﬁﬁ,%@%?%‘&ggd‘;%:an'u@\tf&?gc mk55| ons

wi || be requireep $2)auﬁé§p@p@tﬂt&b}f@fﬁlgqmésh step 2 ADIRe COF AedBUermatshe Thi s
perm ts the oveghgad, st &@Q'A%&éccor%basn 2ol £O0RZ] Sergnde Since the

transm ssions are pr ize the hest quality DL CQ

nmeasur enent s, ﬂlhéfﬂlpgfwgsiméé?fiacﬂame%mp@ﬂ?ﬁ@sﬁlw@c ‘FFadlfbfcéE&‘ﬁeef\?‘éﬂ for each
time slot or rry;h Aiple tine slots. [0033] Third, since UE,s are only required
to respond to 3 request for the DL CQ neasurenents, unnecessar

measur ement s bifC¢He UE@WDF@ISG%GPV%OI? SEUIdeR quany LR EFRESS A7 @“‘Erhé&/battery

life of the UEgn.dlOFAwtiialiRadyiaas @Dhegrmc@éneﬁemzanm&r&m gn is the
i ncreased nunber of users that nay be supported in a c for, both of the

met hods di scl oBEHqsetrst oly thwe r‘r@r‘i‘%?’méﬁ’ %a“ts’ﬁ%if‘o‘ﬁr‘@ kt?pfﬁ%‘f”tc ®is limted

in the dedi cat,gg,oﬁcp@& rao}gq&g@we;by@ghﬁggsmgywwe ThRgperhRiTeRt ofsicagledi cat ed
radi o resources; and |n the COWOD control channel method by signaling
over head requﬁ‘%‘ﬁ‘éﬁﬁ‘% ¢ By MRAYY ng t he neasur enent signal i ng procedures to
active users, fos)press&bnd, NHRHL 1O Nralinithsidng e tphiGrigAAMM@EoGAAtH Ohe S| TVi | i ng
over head and supports tlbe reat est numnber of uga rs the cell

ghest quality (Q measurements, the highest dafa rates permussible will be
achieved for each tiroe slot or multiple time slots.
{0033} Third, since UEs are only required to respond to the request for the

DL CQ measurements, unnecess&ry 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 disciosed 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 chamnel method by signaling overhead requirements. By limiting the
measurement signaling procedures to active users, the present invention minimizes
the commeoen control signaling overhead and supports the greatest number of users
in the cell.



{00351Whi l e the present invention has been described in terns of the
preferred enbodi nent, other variations which are within the scope of the
invention as outlined in the clains below will be apparent to those skilled
inthe art. CLAIMS What is clained is: 1. A nethod of determ ning
over head signaling and radio resource utilization, the nethod conprising:
determning a first subset of a plurality of user equipnent nobile

termnal s (UEs)[%hdt haWeilpaird preepot dwaktiank hisr lasas Messibaing; terms of aget er mi ni ng
a second subsetpygf L at do. n have .pendi ng downl i nk
transm ssi ons; ngd%rbg‘%gl é}1!ﬁlé{nérgi)rgan%%ques c‘)’m%‘étl St @‘Clﬂﬁém ‘W the first
subset to take %OW%WCM%WLF“’("@@@tmtasamuermmskﬂmmthem recei ving CO
measurenent results fromeach of the Ugs in the first subset in response to
the request to take a CO nmeasurenent. 2. The nethod of claiml
further conpri sing: recei ving downlink data associated with the pending
downlink transm ssions; signaling an allocation of radio resources in
response to the CO neasurenent results, to each of the UE-s in the first
subset; and transmtting the downlink data to the UEs in the first
subset in accordance with the allocation of radi o resources.



3. The method of claim2 wherein different allocations of radi o resources
are signaled to different ones of the UEs in the first subset. 4,
The nethod of claim2 wherein the request to take a CO neasurenent is
transmtted to each of the UEs in the first subset in response to receiving

t he downl i nk dat a. 5. The method of claim2 wherein the allocation
of radio resources includes at | east one of a coding rate, and a nodul ati on
type. 6. The nethod of claim2 further conpri sing:

determ ning which of the UEs in the Cia#iSsubset will nake the best use of
radi o resources. 7. The nethod of claim2 further conprising:

determ ning specific tine slots that the UEs in the first subset should use
t o recei veWhheis diainmdd ink dat a. 8. The method of claim2 wherein the
UEs in the first subset perform CO neasurenents until all of the received
downl i nk data Has beerteent’ determhgURerhiead siealingrest radibgspurce utilizatioy,  The
nmet hod of @Is%é?ﬂdd -€i-p- each request to take a CO neasurenent is
transmtted over a conmoh control channel or a dedicated control channel.

10. The net hod deeriniagm fIsifubseioha ety dgigeseawgneraReble torirakdFehent
i ndi cat es @kt HR8SEn@RE BRIk Gdh@his§iggh; 0 resource upon which a UE that
receives the request 1s to performthe CQ,meaEgr ?megt S, ‘
determining a second subset of the plurality of Uks that do not have pending
downlink transmissions;
transmitting a request to each of the UEs in the first subset to take a channel
quality (CQ} measurement; and
receiving CQ measurament results from each of the UEs in the first subset in

response to the request to take a CO measurement.

2. The method of claim 1 further compyrising:

receiving downiink dats associated with the pending downlink transmissions;

signaling an aliocation of radio resources in response to the CQ measurement
results, to each of the UEs in the first subset; and

transmitfing the downiink data to the UEs in the first subset in accordance with

the allocation of radio resources.

3. The method of claim 2 wherein different aliocations of radio resources are

signaled to different ones of the UEs in the first subset.

4, The method of claim 2 wherein the request to take a CQ measurament is
transmitted to each of the UEs in the first subset in response to receiving the downiink

data.

5. The method of ciaim 2 wherein the allocation of radio resources includes

at least one of a coding rate, and a modulation type.



11. A method of determ ning overhead signaling and radi o resource
utilization, the nethod conprising: receiving dowlink data; transmtting a
request to take a channel quality (00) neasurenent; receiving a CO
measurenent results in response to the request; signaling an

al l ocation of radio resources in response to the received CO neasurenent
results; and transmtting the received downlink data in accordance
with the allocation of radio resources. 12. The met hod of claim 11
wherei n the al I®cat Temmethodadciaint 2$fothecesniristigudes at | east one of a coding

rate, and a TOQUALLA LNBP o s o Ryl UG P0Gt el al d b ey €f n each

request to tak ransm over common contr ol
channel or regodweds$.cat ed control channel ) 14. The method of claim 11
wherein the request to take a CO neasurenent indicates at |east one
particular radi o resource upon which the CO neasurenment is to be performed.
15. A base st ati on Eumpeihef gfclaim 2 further comprising:

determining specific time slots that the UEs in the first subset shouid use to

receive the downiink data.

8. The method of claim 2 wherein the UEs in the firsi subset perform CQ
measurements untii ali of the received downlink data has been sent to the Uzs in the

first subset.

8. The method of claim 1 wherein each request to {ake a CQ measurement

is transmitted over a common control channei or a dedicated coniroi channel.

10.  The method of claim 1 wherein sach request to take 3 CQ measurement
indicates at least one particular radio resource upon which a UE that receives the

reguest is to perform the CQ measurements,

11. A method of determining overhead signaling and radio resource ufilization,
the method comprising:

receiving downiink data;

transmitfing a request to take a channel guality (CQ) measurement;

receiving a CQ measurement resuls in response to the request;

signaling an allocation of radio resources in response to the received CQ

measurament resulis; and
transmitting the received downlink data in accordance with the allocation of radio

rgsources,

12. The method of claim 11 wherein the allocation of radio resources includes

at jeast one of a coding rate, and a modulation type.



a receiver configured to receive downlink data; atransmtter
configured to transmt a request to take a Channel Quality (CQ

measur enent ; the receiver being further configured to receive CQ
measurenent results in -response to the request; and the transmtter
being further configured to signal an allocation of radio resources in
response to the CO neasurenent results. and to transmt the received
downl i nk data in accordance with the allocation of radio resources.

16. The base station of claim 15 wherein the allocation of radio resources

i ncludes at |east ong of th%%@\%ﬁf?rgﬂ%&omﬁé% nqa(g}gg%a;gao V&y,g%%uremem 17.

The base station of cla in eac to ta asurenents
is transm fsttexhsonted oaeitmmmnomocr:ntrrsbtha@haim‘ielGegrca@dcﬁédir@a?hw%ont r ol
channel . 18The base station of claim 15 wherein the request to take a CO

measurenment indicates at |east one particular radio resource upon which the
CO neasur ement st Shdhaeiiep0beimed! ! WOSTAINTEE FROYSHTLC (ke & MR MargusTEaThead

signaling gogafadt @aét%%@%ﬁ%uﬂaF *aldioZ;@Eéé?Eb JrewiTEt ket RIERLHSHAaG: is kecel Vi ng
a request to pr(foo(\gege a channel quality (CO neasurenent report;
be perfor

15. A base station comprising:
a receiver configured to receive downlink data;
a transmitter configurad to transmit a request to take a Channel Quality (CQ)

measurement;
the receiver being further configured to receive CQ measurement results in

response to the request; and
the transmitter being further configurad to signal an allocation of radio resources
in response to the CQ measurement results, and to transmit the received downlink data

in accordance with the aliocation of radio resources.

16.  The base station of claim 15 wherein the allocation of radio resources

includes at least one of a coding raie, and a modulation type.

17.  The base station of claim 15 wherein each request to take a CQ
measuraments is fransmitied over 3 commoai control channel or a dedicated control

channel.
18.  The base station of claim 15 wherein the request to take a CQ
measurement indicates at least one particuiar radio resource upon which the CQ

measurament is to be performed.

12. A method of determining overhead signaling and radio resource utiiization,
the method comprising:
receiving a request to provide a channel guality (CQ) measurement report;



transmtting a CO neasurenment report in response to the request;
receiving an allocation of radio resources that is based on the transmtted
CO neasurenment report; and receiving dowlink data in accordance with the

al l ocation of radio resources. 20. The nethod of claim 19 wherein the
al l ocation of radio resources includes at |east one of a coding rate and a
nodul ation type. 21. The nethod of claim 19 wherein the request to

provi de a CO nmeasurenent report is received over a conmon control channel
or a dedi cat ed tconmitthg alGEnebsurement rep@2in rddponsetdtod rafuset ai m 19 wherein

the request to provide a CO neasurenment report .indi es,_at |.e: one
particul ar radi%"?“@g%a{? 3%%%%&5\5%?'8 ﬁeﬁoﬁg“g%aﬁésabé ﬁ?%gn@%] > “faé]spé)tg%:é%ased.
23. A user regsirpment repobianeé terninal (UE) conpri sing: _ a receiver
configured to rgg '\'{EX&d&Nr{iﬁgHgt?ltm &&oﬂhﬁ’x\éé%‘f’m ecé]ﬁgélg'n AHAld 14 bR
measur enent report; a transSmtter conrigured to transmt a CO
nmeasurenment report in response to the request; and the receiver

further configuged g, &%&%E%?ctéiﬂw & [ Rsatd tﬂ@a@ca{i@g{aﬁ?éiﬁ&%%% iddRks | S

based on the transmtte measurenent report, an o0 recelve downl i nk

dat a i n acgdezriree olg edfintgvatedndot efdatiattyPaadi o resour ces. 24. The
UE. of claim?23 wherein the allocation of radio resources includes at | east
one of a coding,rate, and a podulation ty 25, The UE of _claim 23 wherein

e! ]
each request t& prolif8sHo0d REsUT Bheht the request to provide a CQ

measurement repott is received over a commaon control channel or a dedicated control

channel.

22, The method of claim 19 wherein the raguest to provide a CQ
maasurement report indicates at least one particular radio resource upon which the CQ

measurament is to be based.

23. A user equipment mobile terminal (UE) comprising:

a receiver configured {o receive a request to provide a channel quality (CQ)
measurement report;

a transmitter configured to transmit a CQ measurement report in respense to the
request; and

the receiver further configured to receive an ailocation of radio resources that is
based on the transmitted CQ measurement report, and {o receive downlink data in

accordance with the ailocation of radio resources.

24, The UE of claim 23 wherein the allocation of radio resources inciudes at

least one of a coding rate, and a modulation type.

25. The UE of claim 23 wherein each request {o provide a CQ measurement

report is transmitted over a common contrel channel or a dedicated controf channel.



report is transmtted over a common control channel or a dedicated control
channel . 26, The UE of claim 23 wherein the request to provide a CQ
measurenent report indicates at | east one radi o resource upon which the CQ
measurenent report is to be based,

26.  The UE of claim 23 wherein the reguest to provide a CQ measurement
report indicates at least one radio resource upon which the CQ measurement report is
to be based.



