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(57) Abstract: In a wireless digital communication sys-
tern which may employ CDMA technology, a method and
system for obtaining channel guality (CQ) measurements
for downlink resource allocation wherein a User Equipment
(UE) continuously measures RSCP based on a communica-
tion on a reference channel provided by the network. The
UE measures timeslot ISCP either continuously, by config-
uration or by rotation and reports downlink CQ. The func-
tion of the RSCP/ISCP per timeslot, or may report some
function of the RSCPASCP ratio such as modulation pa-
rameters or combined coding of all timeslots.




Abstract: In a wireless digital conmmunication sys- tem which may enpl oy
CDVA technol ogy, a nethod and system for obtaini ng chaéhNeltempa200y ( COQ
nmeasurenents for downlink resource allocation wherein a User Equi pnent
(UE) continuously neasures RSCP based on a comuni ca- tion on a reference

oy o e eOORi93T By A ﬂﬂﬂﬁlﬂﬁllﬂﬁlﬂllﬂﬁ@h&ﬂ bt e o

The func- tion of the RSCPITSCP per T1nesl ot or may report sone fUncti on

of the RSGP/| SCP rgltgho t]JBaS tlon - or COETO % odi ng
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BACKG?CIJNIDE[QIODBTG)The present inventi on reI at esto WI rel ess di g| taI
comuni gatjan systens and, nore particularly, to comunication stations
enpl oyi ng vf;zf;wl%emwo%réam@@pmuzé@Lesmﬁegess (CDVA) technol ogy utilizing
measur enenpontephnkgues to efficiently determ ne downlink resource

al I ocati on.




[0004] In nodern wireless comuni cation systens, as the makeup of
communi cation traffic has shifted fromprimarily voi cel4 Nafdnilmert2008n ever -

i ncreasi ng share of data traffic, such as for internet applications, the
capacity requirenents of such systens have increased. Thus, the provision
of technWQU&e3fy naxi m ze the capacity of downlink (DeFT/U$0a4%HE ssions is
hi ghly desirable. [0005] The propagation | oss between a transmtter and a
receiver is nopoolfi xed or oCHANNEL.QUALHNMBASURBMENISdependence of
propagation | oss on di St BORDHOWANLINK FESOEREEIUS®UATTIONbst ructions to the
path, (or multiple paths), between the transmtter and receiver as well as
the interaction between paths. These variations are referred to as fading.
Addi tional |y, 0P®1fadi ng varies wi t BACKGROUYBD0O6] In some communication
systens, it is customary to transmt at each tinme instance to a particular
user, or sever@boysers EHEpiGertinvichfidrrelatR tewircloidiging amigeaiost favorabl e
transm ssion conditions at that time. Wth these systens, it is necessary
to define a chesees apdanore pattipelerlyrdy coempricationstatiopd pmplayes cofiar . from ti ne

to tinme in ordegy. t sm.t n [ ad:k Rﬁﬁﬁ Late nmonent.
Al t hough sel ec 1}’181888'154{@ eeac%%@g‘gﬁ%@?%%%%#ﬁ%@%ﬁrﬁt e @{fgi ng point of
view i s not nmepdeflicknly delefihideiandiksedaicd alleatioshoul d be one of the
considered factors in the selection. -1 14 Novenber 2005 WO 02/,093757

PCT/ US021152420§0007] dnanademswiirdess CommaRisalionyiyalems,asitae makeup 96t ant aneous
path |l oss. Chan . | i IR, L _loss is
reduced, and %Hzﬂiﬁlr?é%ﬁ%%g{aﬁcy@ssgﬁgét%éﬁﬁﬂ%gﬁ%ﬁ% g%@ggéegg?%at h loss is
the snal | est. bRl shaetdfdita weERysh af for heanel apgliitivhy tHesapdeity i nt er f er ence
seen by the user, since higher interference generall|y requires higher
transni ssi on Ig@vieamenissof sughsisiemisohavp oieteased. | iThys dBe Previsigs@fts in

reduction of Stgcﬁlglleqn&es to maximize the capacity of downlink (DL) transmissions is highly

desirable.

[0005] The propagation loss between a transmitter and a receiver is not
fixed or constant. In addition to the dependence of propagation loss on
distance, variations are caused by obstructions to the path, {or multiple paths),
between the transmitter and receiver as well as the interaction between paths.
These variations are referred to as fading. Additionally, the fading varies with
time.

[0006] In some communication systems, it is customary to transmit at
each time instance to a particular user, or several users among multiple users,
who enjoy the most favorable transmission conditions at that time. With these
systems, it is necessary to define a channel quality that may be estimated for
each user from time to time in order to transmit to each user at the most
appropriate moment. Although selection of the most appropriate moment from
the fading point of view is not mandatory, instantaneous path loss should be

one of the considered factors in the selection.



capacity. Channel quality (CQ may therefore be defined as the ratio of the
recei ved power of a fixed-Ilevel base station transm ssibNotemicr@008cei ved
interference. This ratio is inversely proportional to the required

transm ssion power of the base station for user data. Maxim zation of this
rati o, byWo&yMBT¥iual |y sel ecting the users whose CQ i sPCH/E¥E3242 (and
therefore path loss and/or interference is |lowest), at any instant in
tinme, tends to[mmreaseOﬁeymEﬁme of 2hatiel quality 1athmmtmmmsnathrbss [0009] The

particul ar S|gng that .js.neasured tq determ ne the pat h Igﬂs and

cal cul ate the FAimgl aualiteimprpyesiashe mstntangoysypath oA ds et Ay be any
pilot signal 1ct¥%ﬁﬁ‘ﬁgﬁa1 isBRHIA LR GQRINHDE, FIRRis iadmaiige ! ransmi tLed at a
constant or known sone systens t reception power is terned
recei ved si gnajooogjode p.&nmher(rmoﬁdﬁnndiqualﬂspmthcenitarferwcémeelb(ze power is

termed interference nal, code_power For le,.in the

Uni ver sal Mobi Tbé “S‘T"elsé’&g Hﬁ?@eﬁ??cgﬁgggg % hlgﬁ%g%é'ﬁ@ﬁf‘s‘ﬁf‘w si on

dupl ex (FDD) (aTal C yg{@rﬁsured and
the OQis def sd“c%&%%“ S %Pln%d Bﬁ%&%%&sﬁtﬁ?ﬁd}ldqfa sion dupl ex
(TDD) standar dc;apachgf Kéanmiqutiﬂ:yn((é@) mm(éﬂ)rcbsdeﬁmdms&nbramﬁﬂle CQis
defined as PCCPCH RSCPI | SCP, ?%Cej channel condi.ti ons tﬁg rapl dly, it
is preferabl e T6°TREPOV LY fiF Iqaﬁﬁéﬁav?ﬂ]“al(sfm%mn s Ir‘l’c efles| ot), for

each transm SgiRrendlCTHIERRY 'iseiﬁ%?ée C;} %Bﬁ’(frff@ﬁa‘l ﬂf‘thé'?eﬁgué&fan&lﬁ%sﬁh I ocati on

must therefore also be tinely. I'n sonme conmuni cati on systens it is
customary to smmrﬁethctblaansmumsfoonseltdntajséd&m;zamommftlmrattlo, bgparate one

type of user-sel ective -2 14. Nove 5.t ransm i me from ot her
types of transtArtiBpallyscledtingiiheusersgy ?%&O‘F@%ﬂ °S§’E(P"?74S'§‘ hé‘fé servi ces.
Such tine SeDa{rﬁPdr%e@&@ncwa Red), 96 'ﬁbtﬁhhfﬁﬁ@@énds%éxeas@%&st&ﬁa”m e, a

repetitive franme may edlnto a plurality of timeslots. Each
ti mesl ot may eephcityasalwholeatvextih® one or nore users at a tine.

U3

[0009] The particular signal that is measured to determine the path loss
and calculate the ratio is not critical. For example, the signal may be any pilot
signal, beacon or even data-carrying signal that is transmitted at a constant or
known power. In some systems the reception power is termed received signal
code power (RSCP) and the received interference power is termed interference
signal code power (ISCP). For example, in the Universal Mobile
Telecommunication Systems (UMTS) frequency division duplex (FDD)
standard, the common pilot channel (CPiCH) is measured, and the CQ is
defined as CPiCH_RSCP/ISCP. In the UMTS time division duplex (TDD)
standard, the beacon channel (PCCPCH) is measured and the CQ is defined as
PCCPCH_RSCP/ISCP. Since channel conditions change rapidly, it is
preferable to use a short time allocation, (i.e. a small timeslot), for each
transmission. The measurement information used for the allocation must
- therefore also be timely.
[00010] In some communication systems it is customary to separate

transmissions to users by time, or to separate one type of user-selective

2




In addition, several timeslots, adjacent or non-adjacent, nmaybe all ocated
to one or nore users. If a collection of one or nore 14 Negdnitbes 2085

al l ocated together, it may be referred to as a sub-channel. [00011] In a
time-separated transmssion, it is likely that the interference in all of
the tinmeslots or sub-channels is not equal. The reporting of a single
value for all tinmeslots often results in a non-optiml allocation and the

i nformation i n:308RGQf in fife Tﬁ'oi?ie&hé?tt?peg%lf tRGiQRhs, shih hSndrhelr ffi@r e desirable
to report individual neasurenents tor each tinmeslot. [00012] SUWMMARY OF
THE | NVENTI ON §e00@4 3hd Fiie spvisse ftich hime neramtiop cay belebfaihed int diffedeyt neasur enent
of CQ and for_sig i he | i.on he. . st at, a
appropri ate. Tﬁ%’s' g@eé%%{p}ef ﬁav}eeﬁ%tﬁ%’g%{bap%vfn%’gggscg\\’/lge?d:fntoeﬁb}ggr?ﬁtgn Ips to neasure
and signal t hetifulotp&aclt timestdtaday each sdlochahmwehe of morausére alUHime t he base
station. NEasu][rgeg%nts may .be 1(]g)erfor med at a. hi gh rate fordall rel evant
tinmeslots or sABYTHYRAIEE tigesiotradiagent gpann-adiacent, gyl allocated [, 0080 | ot j vel y
reduci ng the r@torbusetTCh cSl46dbn JTRAS U RBRNrSesRisSs RB6RA Mdihed, ¥ accor dance
with a first aspect of the present invention, there is provided a nethod
for providi ng Bldisheereitarps ¢ subchmyreheasur enents for  al l ocation of downl i nk
resour ces betugeyipt | eanh &AL RAURIRD G i iy #MhdindigRfcstation in a
wi rel ess digital conmmunications system enploying code- division multiple
access (CDMWR) inhednfdhotypeslaspd substhiidis go nptr équilndghe tepotingpg a saigle (a) sai d
base station t\;a N o-rta.tlli ?%Eelot%i egl reg ?tstirﬁea %Eo Jcootr' Sgll'%Xt'osaia% H‘l% to perform
a neasurenent; L]b) said pertorm nug a i rSoRERS U event Bt récei ved

si gnal code pqnaﬁnegli%@)somespﬂm&iml)otsoma}gseiopﬁ; Iiofsfthdfiefo&i dpsigdblef 1roog1 sai d base
station transmtted, at ste a); (c ajd UE, perform ng a secon

nmeasur ement ofrmqﬂdP@W‘@igﬁE‘@g‘%‘%eﬁﬁg?re&%d@“ﬁ’&b\er (1 SCP) responsive to receipt
of the signal from said base station transmtted at step (a); and (d) said

UE, transmtting a CQ signal conprising RSCP and | SCP val ues to said base
station in a dJp&HRfic -3 SUMMARY OF THE INVENTION

[00013] The present invention provides for timely measurement of CQ

and for signaling the information to the base station as appropriate. The
present invention provides several embodiments to measure and signal the CQ
per timeslot, or sub-channel, from the UE to the base station. Measurements
may be performed at a high rate for all relevant timeslots or sub-channels, or
may be made at a lower rate by selectively reducing the rate by which such

measurements are performed.

In accordance with a first aspect of the present invention, there
is provided a method for providing channel quality {(CQ) measurements for
atlocation of downlink resources between at least one user equipment (UE) and a
base station in a wireless digital communications system employing code-
division multiple access (CDMA) technology, said method comprising the steps
of: (a) said base station transmitting a signal to the UE for use by éaid UE to

. perform a measurement; (b) said UE performing a first measurement of received
signal code power (RSCP) responsive to receipt of the signal from said base
station transmitted at step (a); (c) said UE, performing a second measurement of
interference signal code power (ISCP) responsive to receipt of the signal from
said base station transmitted at step (a); and (d) said UE, transmitting a CQ
signal comprising RSCP and ISCP values to said base station in a specific

-3-



14 Novenber 2005 format; whereby said first and second neasurenents and
said format are preselected. In accordance w th a secofntioganest2006 t he
present invention, there is provided a wireless digital comunications
system enpl oyi ng code- division nultiple access (CDMA) technol ogy for

obtai ning channel quality (CQ neasurenents for downlink resource

al location of a network to at |east one User Equipnment (UE), said system
conprising: (a a a L1 ' 0 h r._use by said
UE to perform gmgrrgtés%&meiee%nstg{d ?%gna{%‘%ﬁ%’%ﬂ% ’ﬁég%%lée 3 ?%(% Saq(rlrqu%ﬁt??iaﬁeg means for
measuri ng recepresdecgidgnal code power (RSCP) responsive to receipt of the
signal fromsaid network; (c) said UE having second neasuring neans for
measuring i nterference singnal dcode @ower SCP -rfetﬁ onsiélxe tq. recei pt of
the signal from said net Wof ¥l {'d)?* 3PY BB“HNi ‘gp’f?ée P8 ™ ransmi tting
downl i nk CQ i nthagcCierpiaided aMvirbless digiRt esrbifitEions o6t empleyigcesm@edance with a
third aspect of the present invention, there is_provided a UE enploying
code- di vi si on Hyistop prdiinicreacss ((labdmiechnnlpey for ohigwing chepoeh waly &Rct ure, each
frame havi ng amplsufellehts Yor@bwhlinteSh@tSalldeRfon 0Pk BMkEHNE aCBANGRIUsguUal 1ty (CQ
measurements conprising: nmeans for receiving a signal to performa

measur enent ; nB@HRMENG spedpyisienp compasing da) snggnufor tragmittipgeeienal RSCP) and
interference sj I r Y : ' t he

i gnal - or mat "eoanor AFAaAn b sodn o EARBRRCL LR e RBhe 88 "¢
formatti ng sai cedRBGI2 mewhs [BGRameiag vrceineihdignal eodapowerdRECR) mbpohsive
predetermned format; . and a transmtter for transmtting at | east one of
Said RSCP andresh hbdE deiihPea peairt (3 e g atroR P 00014

BRI EF DESCRI PTinédNs @r ndkifuribiRAW-Nsacd Salldalie Jdvar OBCRLEipsasveab rdchigt pr esent
invention will becone apparent upon_consideration of the acconpanying

det ai | ed descr?ighs ¥arahfamsspidaeaork apd (sid ME hapine peposriog ipasmitings g
simplified bl ogygiheenamQbrdhie wilh FrbeMihQIhie

In accordance with a third aspect of the present invention, there
is provided a UE employing code-division multiple access {CDMA) and a
repeating frame structure, each frame having a plurality of timeslots, for
providing channel quality (CQ) meaéurements comprising: means for receiving a
signal to perform a measurement; means for measuring received signal code
power (RSCP) and interference signal code power (ISCP), responsive to receipt
-of the signal; format means for receiving said RSCP and ISCP measurements
and formatting said RSCP and ISCP measurements in accordance with a
predetermined format; and a transmitter for transmifting at least one of said

RSCP and ISCP measurements in said predetermined format.

[00014] - BRIEF DESCRIPTION OF THE DRAWINGS
[00015] The objectives of the present invention will become apparent

upon consideration of the accompanying detailed description and figures, in

which:
[00016] Figure 1 is a simplified block diagram of the UMTS architecture.
[00017] Figure 2 is a simplified block diagram illustrating a UE and a

=33~



[00017] Figure 2 is a sinplified block diagramillustrating a UE and a 14
Novenber 2005 WD 02/ 093757 PCT/ US02115242 base st ati oni4 pevéibreadost i ng
channel quality neasurenents for downlink resource allocation of the
present invention. [00018] Figure 3 is a flow diagram of one preferred

met hod f oWoO 0R@¥3f7$%r m ng channel quality neasurenents at PCHESEESHDr downl i nk
resource allocation of the present invention and reporting those

measur enent s t Gagehsationaforingglahénting chiell@laliDEhédshfeehESGRIGTIIDN OF THE
PREFERRED ENMBODI MENTS [ 00020]. Presently preferred enbodi nents are descri bed
"bel ow with ref@P@'ﬁ%é‘l‘{cén‘t e IsReRYRT0es wherein |i ke numeral s ‘

represent llket[chﬁj‘eams gmy QUANO Y BQ £ 185{%%?‘?{5%0&3 trHeélEdcﬂ%re 1, the

UMTS network a cture 1 ncludes a UMTS Terrestri al
Radi o Access N@emmgmﬁammalay.memm &dhe Pidefor d¢witljnk résmurdewo gener al
interfaces are fhe lu #]nterface bet ween t he RAN and t he cqgre network,

as well as the %@Fl‘a}lp the presend irjygntion and repariing, thopprmeIeHs fR MSE.  The UTRAN

consi sts of sey Eg di o Network Subsystens (RNS) which can be
i nterconnected by an lur interface. This interconnection allows core
net wor k i ndependent procedures between different RNSs. Therefore, radio

access technol o specific f S e out side of the core
net wor k. The Rl@glgﬁ further m&g’ w&@% Net wor k Control | er
(RNC) and several base st atlH&ERE %?}VIBQQBV[EH Bs are connected to
the RNC by an lub interface. One Node B can serve one or nultiple cells,

and typically §00%3s a Piesand iprofeméd hEbodiiﬂemtsLﬂthxibpcbdvﬂosv whibt h FDD node

and TDD node on .t he ra iq interface. For both es Egieéa?ama net wor k
architect ure aFdeens i hgdraying figusisvhe Feé“]&%eé’é‘me §IsTen 990 to the
bl ock di agram Hﬂofghgh'lr.e 2, a preferred

[00021] Referring to Figure 1, the UMTS network architecture includes a
core network (CN), a UMTS Terrestrial Radio Access Network (UTRAN), and
a User Equipment (UE). The two general interfaces are the Iu interface,
between the UTRAN and the core network, as well as the radio interface Uu,
between the UTRAN and the UE. The UTRAN consists of several Radio
Neiwork Subsystems (RNS) which can be interconnected by an Iur interface.
This interconnection allows core network independent procedures between
different RNSs. Therefore, radio access technology-specific functions can be
kept outside of the core network. The RNS is further divided into the Radio
Network Controller (RNC) and several base stations (Node Bs). The Node Bs
are connected to the RNC by an Iub interface. One Node B can serve one or
multiple cells, and typically serves a plurality of UEs. The UTRAN supports
both FDD mode and TDD mode on the radio interface. For both modes, the
same network architecture and the same protocols are used.

[00022) Referring to the block diagram in Figure 2, a preferred
communication system 10 for performing the process of obtaining CQ

measurements for downlink resource allocation in accordance with the
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comuni cation system 10 for perform ng the process of obtaining CQ
measurenents for downlink resource allocation in accorté@Noeemnbdri200fhe -4 1 4
Novenber 2005 WO 021093757 PCT1US02115242 principles of the present

i nvention is shown. The conmuni cation system 10 conprises a UE 12 and a
base statwowrestd- B 30, (hereinafter referred to as beSEUSIZAS2DN 30) which
are coupl ed together via a wireless radio interface 14. [00023] UE 12

i ncl udes an anpgivilesldt, thepreiendingénaion oy stowint The iﬁnmanch(SIj;IﬂdnﬂDI ter 20, a
ref erence channel g:odepgenerat or 21, a power_ neasure vice 22, a

timeslot interfomEeRs HERAadrchase gationiods-B 30&“@5”{’?&%%@?‘% 036 and a CQ

ool at or swi ¢ c Pt st ) i ARLEBIA kel BUPIRELs THIIACEL i ount f nk
signal = and pr@edadgs arUBul2piticludes amenqanmeulﬁ nemasolaementswiekil@e a22. The

ref erence channel code _gener at or erates ref erence channel code,
whi ch is appl i Batchedfiliend ﬁﬁ?fEWEEF‘#‘Wg?OQESGM"FWé G\E@We?fﬁ%?é'é{?‘é‘%nt devi ce 22

anal yzes the o év@éétZZ zf)tflméstbg F Qﬁgmfe%'!u}é?ﬁen?&vfcgﬂleﬁt el&éé%6pOV\er level

of the domnlin sl gna put's thi's power eve
determ nati on aielva C® &&nniﬂhﬁ&z?d&wm ollieparitenod 16 mﬁoatpbd/tmmgh:tlnelB i's

further coupled to the tinmeslot in ce neasurepent, devige 24, which
measures the dlﬁ%ﬁ‘f"?”ﬁ‘?&‘twﬁﬁg]er%tﬁ?ed %ﬁ?f\?l%d% °1é’f‘|”°‘3ﬂ?33}5ﬁ "c"ﬂlthﬁgggﬂ nd i nput of
the CQ det efm{moduead& u%ﬁ)mlgswer%ﬂefeﬁema%é 99 GRYifGerk8 anal yzes

t he power |eve tput fro the powe measur enent device 22 and the
i nterference | ¢ehaaheltodepehdratot 2 hgenketes & refeeiceclaned codepwhioh Bapplieddevi ce 24

and provi des a o the transmtter . . The transmtter 26 is
coupl ed to theoahﬂreﬁ%ﬁfﬁteffmh@wﬁeeﬁwe%& m%?ewlﬂssth?ﬂvp% rel ess RF
transm ssion ! & h0maRAsPaRb0 9 Qernihd R Mol P & dodilifk sighier face 14.

[ 00025] Base s I on corrprl ses are nce channel transm tter 36, an
i sol at or or smﬂd&imt;ﬁlﬁthamowaibmm&ﬁC@déﬁé@mMemdmce% and a CQ storage
devi ce

[00024] The output of isolator/switch 18 is further coupled to the timeslot
interference measurement device 24, which measures the downlink channel and
provides an output to a second input of the CQ determination device 28. The
CQ determination device 28 analyzes the power level output from the power
measurement device 22 and the interference level from the timeslot interference
measurement device 24 and provides a CQ measurement to the transmitter 26.
The transmitter 26 is coupled to the antenna 16 through the isolator/switch 18
for wireless RF transmission to the base station 30 through wireless radio
interface 14.

[00025] Base station 30 comprises a reference channel transmitter 36, an
isolator or switch 34, an ailtenna 32, aCQreceiver 38 and a CQ storage device
40. The antenna 32 receives the wireless RF transmission from the UE,
including the CQ measurement through the wireless radio interface 14, and
couples via the isolator/switch 34 to the received signal to the channel quality
receiver 38. The received CQ measurement is then stored at the CQ storage

device 40. The reference channel transmitter 36 provides a reference signal,

-5-




40. The antenna 32 receives the wireless RF transm ssion fromthe UE,

i ncludi ng the CQ nmeasurenent through the w rel ess radi t4 Notenbea@0044, and
couples via the isolator/switch 34 to the received signal to the channel
quality receiver 38. The received CQ neasurenent is then stored at the CQ
storage WeWe87540. The reference channel transmtter BEI/RRVI2des a
reference signal, -5 14 Novenber 2005 WO 02/ 093757 PCT/ US02115242 which is
transmitted i nwhivh igipaushitted it the dEwiink th UFLIththtdugh itleakaletor/dvawhddh 34 and

the antenna 32. The reference daownlink sjgnal omthe transmtter 36 is
Ut foed by ¢ handhe yaors By e ree dOWRITY ASrel B R 4 B0o26] 1 ¢
shoul d be not eg;itlat mﬁqﬁﬁmgmga@&ﬁ@mgnéﬁ in accordance with
t he present inventlo% shown 1n Figure 3 maybe performed by conmmunication

systens ot her {00e26]t he Ityheadd bbawteditnt Fiegloreoing prféred metiwdtIen present

invention is not intended.to be so |limted. [00027 ef erring.to Figure 3,
the method 50 ﬁ‘éf?ﬁig“‘feﬁ%‘ Pressyt ipyention shogymyin Figy ?Pﬁ&ﬂefééﬂn ¥t em 10 as

expl ai ned wi t hod oheHeRoR sffent diht fitn the®ds siownGR FiRfubep 11264 8 ablFthd2 Which is

in communi cation wth a base station 30. [00028] "A fast quality estinmate
per tineslot opresambinyhiings notsntemted tobefodimited. t echni que for CQ neasur enent

enpl oyed by th resent_invention t rovi de_t he best  per mance for the
downl i nk (DL) BoPEac T oRetEirie s iutet, 1B el YR P FREO VR | of t he
i nformation negdgg chRnflReMh &yitemTodse ldﬁ%ﬁwﬁﬂﬁefc?éﬁ@%ﬂ%%gtﬁ&'l%ﬁ the best

user or users and to allocate’to them)‘?he best tineslots or sub-channels.
Al t hough t he p2easenptisingad 1Zowhick isdp pérmedibationovithot base statidadM0S  f r equency

vl on dupl iy (FOOL, gnd Lt Gl shenduplen, (IO st andar ds. onl
ne_common, 1y RSl Gyl Sy Aol 2
measur ement , Wwhioeide itte besirpfediomenice for dieldowelimly@Nt) alloeatioh einss the hasehe TDD

station 30 will have all of the information needed to choose the modulation and

coding, select the best user or users and to allocate to them the best timeslots or

sub-channels. Although the present invention is applicable to both the UMTS

frequency division duplexing (FDD) and time division duplex (TDD)

standards, only one example will be set forth herein. In the FDD standard, for

example, the common pilot channel (CPICH) may be measured and divided by

a per-timeslot or sub-channel interference signal code power {ISCP)

measurement, which is performed in all relevant timeslots. In the TDD

standard the physical common pilot channel (PCCPCH) is an example of a

channel that may be measured.

[00029] The base station 30 transmits a fixed-level transmission (step 52),

such as a pilot beacon or a data-carrying signal, over the PCCPCH, hereafter

referred to as the reference channel. It should be understood that the reference

channel may be any type of fixed-level, (or known), base station transmission,

whether or not it is a control channe] or a data channel. It is only necessary that

the reference channel power be known by the UE 12 at the time of
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standard the physical comon pilot channel (PCCPCH) is an exanple of a
channel that nmaybe neasured. [00029] The base station 3ONbvanisnA085a
fi xed-level transm ssion (step 52), such as a pilot beacon or a
data-carrying signal, over the PCCPCH hereafter referred to as the
referenceWOgdPiad?. It shoul d be understood that the rePEFeWa@s24thannel
maybe any type of fixed-level, (or known), base station transm ssion,
whet her or not mehsurament. CTHMUBD 12 mbamreeteceaivedsigial eodelpawes(RSCP) (step onl y

e of 16 14 RbycBsbE BobS o BOSHH oI BboR s8I Brent . The UE

12 measur es 1 CRELYE ek PRYE or R Rhmt 54 e o FACHE 12t hen

neasures the | CP and the 1SCP ‘aybe neasured
conti nuously, ﬁbqleentlﬁasrsasdmcqssédrlmm and tinesl ot) ‘or on a less frequent

basi s as di scussed bel ow, ‘[;00030] ere %tfgqr nber, of dlfferbent
alternatives t[PQP ®Ban b&heT #5F &nd sagﬁlaaﬁ‘if Bigt opth b8 £ st

al ternative, uﬁ? d@eg%rs%%nwe mhﬁﬁ?almtﬂé tﬁé@E RBRasufes th

specifically- | slots and I1'n a specifically- |dent|f|ed order.
In a second al I%lhmdl’atd;e RSP inEpetificatasientificditingesboS@Rd mradpesificaliyre RSCP in

all of the tinesloLs, in a_predetern ned Qr ara
third alternatt? é’idnqg degelmase proatiyg, e, I&Fﬁi%?%ﬁ%&%%%l n a
random y 1 dent elxés@mgaﬁsmeimag}ﬂ?ﬁ' Sictefhod HIGAITA0hidBiordeh, 1 fourth

alternative, e UE 12 rotates t asurenent of the tineslots. For
exanple, | SCPaahiuﬂ alterR8GR, the WE ridsinedssre -the (3CR land/br thet R$CRAmE aar e

nmeasured, then tings]jots f the subsequent .fra e asured and
timeslots 9-12ragfomiyetd e%‘lflfg PPE’!‘?& e‘ﬂca TJOTR R8Ty @I‘ﬁng"“i"ﬁher ent
flexibility, thefRibq ﬁ . BR 12% M@ﬁﬂ%&nemmmﬁeme%%mwmlon maybe

adapted to the particular nee s of the system operator and the specific
appl i cation. [ISEIBir}d/dksRﬂCBammdotatie«W@f the firss fraoie aneuess.umdythw have both
path | oss and

timeslots 5-8 of the subsequent frame are measured and timeslots 9-12 of the
subsequent frame, etc. By having this inherent flexibility, the method 50 in
accordance with the present invention may be adapted to the particular needs of
the system operator and the specific application.

[00031] As discussed above, it is not necessary to have both path loss and
interference measured using the same timing scheme at the same rate. Thus,
ISCP may be measured much less frequently than RSCP. For example, ISCP
may be measured in accordance with the fourth alternative of Table 1 and
RSCP may be measured in accordance with the second alternative of Table 1.
[00032] Table 1 summarizes the different embodiments for UE
measurement. However, it should be noted that any combination of
predetermined or dynamic selection of timeslots and/or timeslot order may be

used without departing from the spirit and scope of the present invention.

ALTERNA | UE MEASUREMENT
TIVE




I nterference neasured using the sane timng scheme at the sane rate. Thus,
| SCP may be neasured nuch | ess frequently than RSCP. FptNevenfdr@00s SCP  may
be neasured in accordance with the fourth alternative of Table 1 and RSCP

may be neasured in accordance with the second alternative of Table 1.
[ 00032] TWBIO¥97Sunmmari zes the different enbodi nents fRET/UP2Z/IEAsUr ement .

However,
dynam c sel ect

departing fron
UE MEASURENMENT]

in specific ti
timeslots in a

identified tim

different time
the tineslots

at step 58 deteﬂs

reports downl i

it should be noted that anv conbination of

predet erm ne

or

Birstof tinesl
the spirit a
-7 14 Novenb
hesl ots and |
predeterni ne

D Micasurd imspetifictslesiots andlimra spegifiberdensed
hd scope of the present invention.
Pr
h a specific.
or

order SecondMeasure in al

ALTE
2005 WD 021093757 PCT/ US02/ 15242 Fi A

random order ThirdMeasure in. randdg

Wi t hout

FRNA T1 VE
st Measur e
I
ny

pSdconds and i n

Measaredo all imgsiots BaprederRoninedorrandonyasdesy

it in

STidtdss TABLE 1
or tinmesl ot

MeafiB3ih riveliomlynidagtified timeglotseana jin & sagdom|
Oerder t hat was sel ected and neasured,

!

ess of
he UE 12

es the

k—COtothe

UdsSt

ORIVl s s bt Y ik efen Macpre TeNT s T aker
TheCQ MEasSurement ma

' and

s R y
conprise transmtting I SCP (from é?eg‘%%) and RSCP (from step 54)

i ndi vidual l'y, topegsgm t tRé&@mingeo | FSEé BStdgardiads bDtheaingdslodd exdiithgsldgthe UE 12, or
may conprise one of many other alternatives which will be explained in

further detai | ofer biphwps shectef @pd suspsuree theoWlR | 127k sier S elasarBRele report
generated and §SPRER (E(S %%m the measurements taken and reports downlink CQ to the

base station 30. The CQ measurement may comprise transmitting ISCP (from
step 56) and RSCP (from step 54) individually, transmitting the ISCP/RSCP

ratio calculated by the UE 12, or may comprise one of many other alternatives
which will be explained in further detail hereinafter.

[00034]
by the UE 12 at step 58 is received by the base station 30 at step 60, and is

The downlink CQ measurement report generated and transmitted

analyzed at step 62 to determine the activity necessary for subsequent
transmissions to the UE 12, taking into account the downlink CQ
measurements.

[00035]

transmits the measurement data is typically a trade-off between the amount of

The manner in which the UE 12 collects the measurements and

data provided, and the overhead necessary to transmit the measurement data
back to the base station 30. For example, measurement and transmission of all
data for both ISCP and RSCP for every selected timeslot provides the most

information. However, the drawback is the large amount of data required to be

transmitted and the overhead required to transmit it.

[00036]

CQ information and to determine the proper modulation and coding to use for

The goal of the present invention is to return timely and accurate

the downlink channels. As such, there are many different alternatives that the
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by the UE 12 at step 58 is received by the base station 30 at step 60, and

S

transm ssions to the UE 12,
[ 00035] The manner

measur enent s.

in which the UE 12 collects the

“analyzed at step 62 to determ ne the activity nece$4dioyerhibsr 200bsequent
taking into account the downlink CQ

measur eneWOSLBHDP7 transnits the neasurenment data is typeWHSU2AS242 t r ade- of f

bet ween t he anount of

data provi ded,

and the overhead necessary to

transmt the rriamsnmmasmo ghsure dnd tdandmit hivanfoassionttathie base3ButiordN. exanpl e,

nmeasur enent an
sel ected times

required to tr
return tinely
nodul ati on and
many different

sm SSi on
I W%%%é
ansm t
and accurate

Fal

ffﬁrénwfrsrlaﬂreﬁ

the large am)ugg,s g tiffe® required to be
$ {a 6 [00036] The goal

a f or _bot

G ARERS

of

Qﬁﬁéﬂ‘éﬁ&t 3

of the present

t

fnr nhnr\nnl o

CP for every
®dr awback is
transmtted and the over head
invention is to
CQinformation and to determ ne the proper

a¥a HNaYa) tn Us

?""I T

T

L

D I

RS AamdJSER ooy fimealth £t his. | nf oront]

1ere are

PCT/ US02115242} LJE 12 can us bn t o
the base statiph 30. Tabl e [RSOwwe percfragiefdnd ARG forleveny spacifieddinfeslot
transmtting RSCP and | SCP tjo the base station 30. ALTERNATI VEUE
MNTL N ARSI _and I cm \\\\\\ ol ~+
AR L £ Salin e TR Ao A A T A S
speci fied tinestat_4A "coded"A fwodel | REGP/ISCP ratie fr erwryspﬁsﬁ‘redltmwslpr nek| ot
5Soft synbol ef§ors for ever|\Sofismobéliesgrstfoneveryspe@fied timesletat i on of pne of
the avail abl e s@ts or | evel § Af indkatisrofbmt dfahe aedlably ssator(1eB) offthe | each
tinesl ot modulation coding set (MCS) for each timeslot
7 A combined coding of all timeslots
8 A mean of the CQ for all timeslots (i.e,, 4-5 bits} and the
difference from the mean (i.e., 1 or 2 bits) for each fimeslot
9 The actual measured value of one predetermined or identified
timeslot or sub-channel as a reference, and then transmit the
difference of the remaining timeslots from the reference
timeslot.
TABLE 2
[00037] The nine altematives are generally in the order from requiring the

most number of bits

to requiring the least number of bits to transmit the

downlink CQ information from the UE 12 to the base station 30. It should be

understood that this lis

t is not an all-inclusive and the present invention should

not be limited to the specific enumerated alternatives shown in Table .

[00038]

In alternative 1, the UE 12 transmits RSCP and ISCP for every

timeslot to the base station 30.

[00039] In altern

ative 2, the UE 12 transmits RSCP once per frame and

transmits ISCP for every specified timeslot to the base station 30.

[00040]

In alternative 3, the UE 12 transmits an RSCP/ISCP ratio for

every specified timeslot to the base station 30.

[00041]

In alternative 4, the UE 12 codes and transmits the RSCP/ISCP

ratio for every specified timeslot to the base station 30. Coding of the ratio

9-



7A conbi ned coding of all tinieslots 8A nean of the CQ for all tineslots
(i.e., 4-5 bits) and the difference fromthe nean (i.e14 Navembez 2005s) for
each tinmeslot The actual neasured val ue of one predeterm ned or identified
9ti mesl ot or sub-channel as a reference, and then transmt the difference
of the reWRIOHPIEFEHti mesl ots fromthe reference timesl ot PCTYERRES222 [ 00037] The
nine alternatives are generally in the order fromrequiring the nost

number of bi t sradoceselpmunibegof tits réquired tortranbmit thefinfoinmatiano transnit the

downlink CQin tion_fromt.he t he . e stati . ./t should be
under st ood tha[O%_b s | i@[achnahget Sﬁﬁeiﬁ ifﬁ?ﬂs ! e%?fﬂgqﬁgﬁﬁgggoelnt i nventi on
shoul d  not beekbrd) defidtcd ByltReUE RS CtofthbARS At (2 IS ol §yaibdbértoreareshown in
Table 1. [00038] In alternative 1, the UE 12 transm t's RSCP and | SCP f or

every timesl owellénowebptioss oftskilliin fhedd as po duiigtion of diwndink&Q.ve 2, the UE 12
transmts RSCP per. frane an tr 1 t far,ever cified

i mosl of -t ChUMETe ot it MR O BHOTB) esio o ALtibE BodufBRlE 1
transmts an Rg(dRhd satRMCE) ir8nd tRE RSEM KIS EP Pichdiiréiflertd, BREEMEmitathishe base
station 30. [00041] In alternative 4, the UE 12 codes and transmts the

RSCP/ | SCP  r at saection tasthe bysesspasion fihish the bass tation 30 usea fordmasmisgien.on 30.

Codi ng of the tio -9 14 Nove r 2005 WO 9375/ I1,F502( 15242
reduces the nuﬁﬁgf Q)i fctalgy F‘éﬁ%ﬁ%ﬁz?ﬁ?éﬁﬁbgs f]Ylaeﬂanr:e:Sgrana 1%‘%. [00042] In
al ternative 5, ciaihldBight2(8) sadkSgsd SOhdeethd W Bérfsifstthe RSOPlanddECPr s, det ect ed

by the UE 12, to the base station 30. Soft symbol errors are well known by
those of ski | | mepsutdneents; it calenlaies whichiNSCs wonldbe syppartableigivethe currgB043] | n
alternative 6, Cbk.le UE 12 sel ects the avail abl e nodul ati on

[00044] In alternative 7, the UE 12 combines coding of CQ information

for all timeslots. Separately coding the common and differential quality of all

timeslots or sub-channels results in a saving of transmitted bits.

[00045] In alternative 8, the UE 12 measures and transmits the mean of

the CQs for all timeslots, which is coded using a larger number of bits, and

then transmits the difference of each remaining timeslot to the mean value

using coded values having a smaller number of bits. As one example, four (4)

or five (5) bits may be used to identify the mean value of the timeslots, while

the difference of each timeslot or sub-channel to the mean value requires only

one (1) or two (2) bits. |

[00046] In alternative 9, one of the timeslots or sub-channels is designated

as a reference point. The CQ measurement for this timeslot is transmitted, and

then for the remaining timeslots it is only necessary to transmit the differential

information as referred to the reference point. In a manner similar to the

alternative 8, the reference timeslot may be four (4) or five (5) bits and the

difference from the reference for the remaining timeslots may be one (1) or two

(2) bits.
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coding sets (MCS) fromthe RSCP and | SCP neasurenents, and transmts this
selection to the base station which the base station 3Dt NMeesnben2005

transm ssion. There are typically a predefined nunber of MCSs available to
a UE, for exanple eight (8) such sets. Once the UE perforns the RSCP and

| SCP  nmeOMEHBTs, it cal cul ates which MSCs woul d be BIpE21EH e gi ve the
current CQ [00044] In alternative 7, the UE 12 conbi nes codi ng of CQ

i nformation meOfJé'UI t|hmdwtoaed@epawatrattmemnhsa@wlmthﬁﬁmhemd

differenti al %L }gﬁ/l timesl.ots or sub- %Pannels reag @PI n a saving
of transnmitted® p ES‘]‘“‘?"FFSW{%’TP?&?‘?W PrFetSiRE b GE€PPes and
transmts the f@ﬁﬁlﬁ%&%ﬂ%@%fﬁﬁ&@é&a&ddﬁﬁ%@&ﬁounm Bbe'sﬁn%xﬂﬁd using a

| arger nunber of bits, and then transmts the difference of each renaining
timeslot to thwstcmamwhich&e[ﬂ%ih@umﬁdmmbmmamamﬂl‘amsénwlnﬁ@g nunber of

bits. As one ex f our may.be used to identify
the mean val uemg‘%giaﬁﬁu t"?‘WE%ﬁ( %‘%’Ln 8\7?/(1?*% sw&ﬁ% 3§i %lf‘% %‘ﬁ(‘:‘gpcbs? 8@t i nesl ot or
sub- channel t opLhg ARaMbi@nlR thelR iR 8thOmtinber 8 @ndslots SHsub¥Ranhdls bits.
[00046] In alternative 9, one of the tinmeslots or sub-channels is

desi gnat ed asaralargs. dnanmbowmtethah@rb@nmsm@tmbmeﬁtthe %amegaqel mesl ot is

transmtted, or the.renainin ots.it I,s necessaryto
transmt the d{f"f‘ﬁ‘tg? g’ﬁl”ﬁ&f’es’ fHpsRt MepT M ”Ebgf?tatad Pgufihaw?ye Afence point.
In a manner si pbdintb@erbm8 meahﬁ&ﬁaﬁtid #Rildble tRoms titlefloGviiileBigdrot Ny be

four (4) or five (5) bits and the difference fromthe reference for the
remai ning ti nemfmtlmubﬂfon@h‘(rs)ots;r two (2) bits. -10 14 Novenber 2005

WO 02/ 093757 02/ 47 rder, to re Lequi renments
as wel |l as the@@ | exi 39“’ 8“ ?ré’ ﬁ?ﬁsma‘ﬂ’éﬁg‘é‘ﬁﬁflﬁofﬂmasur enment
and processi Ngpe dubsthl&laﬁﬁ%uﬁ&el Bargh Ruribdié 8 thRslolRo PeiBRTredresiRABUr enent s and
t he anobunt of processing. For

frequent measurement reports and high complexity. A smaller number of

timeslot measurements result in lower complexity but less frequent

measurement reports, which leads fo some degradation in performance. A

compromise can be adopted according to the needs and/or preferences of the

particular application.

[00049] Although the invention has been described in part by making

detailed reference to the preferred embodiment, such detail is intended to be

instructive rather than restrictive. It will be appreciated by those skilled in the

art that many variations may be made in the structure and mode of operation

without departing from the spirit and scope of the invention as disclosed in the

teachings herein.
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i

i nformation requests fromthe base station 30, this catNowoder200kavy
measur enent burden on the UE 12 if the nunber of tinmeslots or sub-channels
are large. In situations where the interference does not change at the sane
rate thaWooHestsadi ng does, tineslot neasurenents nmay BI/VHYERE] in such a
way that a recent interference neasurenent is available for sone tineslots
while older information is used folCLAIMS slots. [00048] By reducing the
nunber of tineslots neasured, conplexity can be substantially reduced.
Large nunmbers Ofatisglainedtis to be neasured results in frequent measurenent
reports and hi gh cqnpl exi,i.i, idifs AR i urenents
result in | ower co?rbl ex‘?%&g&?brﬁ)g@sl&% %queng&l%%%(?r%%%éﬁf&?ﬁ%?t s, which

| eads to sone dkgatitatfi dowrlinkpesoimeatpateeen ableastemp useriegeipmant (ME)adopt ed
according to the needs and/or preferences of fthe particular plication.

[ 00049] Al 't houlyi abage stqwgmq\esﬁeqﬁa@%é@?fn@g@m%wﬂewea@f*’tmw%gki ng

detai | ed ref er aaaaal Rl LOSL RBAL)WAAGHOIEVid AUEH Bshdtidng el Nt ended to

be instructive rather an restrictive. be appreci ated by those
skilled in thestemrf: t hat many variations nmay be nade in the structure and

node of operation i t hout departing fromthe iJi d scope,of the
i nvention as discl éged said tl"‘ﬁ%“?‘@&&i‘gﬂﬁgmﬁé‘rség"ﬁft% tﬁﬁ{rﬁ%&é‘ﬁﬁg’y 59805 W

02/ 093757 PCT/Q@Q@%;I%% ephat is clainmed is: 1. A nmethod for
provi di ng channel quality ( measurenents for allocation of downlink

resour ces between &) | esagitURpafumerg adistinpasmemntef receinet] ssgrisbevdest ation in a
wireless digital co i cations system | oyi ng.code:, division multiple
Access ( CDVR) R ABRGL) TeSReRyeriBtiReP Qb SEPflgroResaid Base st

transmitted at step (a);

(c) said UE, performing a second measurement of interference signal
code power (ISCP) responsive to receipt of the signal from said base station
transmitted at step (a); and

(d) said UE, transmitting a CQ signal comprising RSCP and ISCP
values to said base station in a specific format; whereby said first and second

measurements and said format are preselected.

2, The method of claim 1 wherein said first measurement further

comprises continuously measuring RSCP.

3.  The method of claim 1 further comprising using said first and
second measurements to generate a ratio of RSCP/ISCP, whereby said format

comprises said ratio.

4. The method of claim 1 wherein said transmitting further

comprises transmitting both RSCP and ISCP measurements to the base station.
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steps of (a) said base station transmtting a signal to the UE for use by
said UE to performa neasurenent; (b) said UE perf ornmisoeenibar 2005

measur enent of received signal code power (RSCP) responsive to receipt of
the signal fromsaid base station transmtted at step (a); (c) said UE,
per f or m nY0R2/8BFGnd nmeasurenent of interference signal PCEHBH1dher (1 SCP)
responsive to receipt of the signal fromsaid base station transmtted at
step (a); and (d) said UJE&; met}mdsnrftcllaiimg wheBén siagh atcood mpedsuiemgntRSCP and

| SCP values to said afiiéx(%{gb"'(ln a specific format; whereby said first
and second ne5¥HPETE ?§°"a’ﬁ(§° B9t are presel ected. 2. The nethod of
claim1 wherein said first neasurenent further conprises continuously
measuring RSCP. 3. The nmethod of claim 1 further conprising usi ng said
first and second rfeasulbemethed efwlae b sher saidfenriabindidRSAPIISEOR, wher eby
said format conprises said ratio, The nethod of claim1 V\,herel n said
transmtting fﬁ?“?ﬂé?’easélﬁ‘?ﬁﬁ“fssfa%ca[’]?mﬂ‘?tttl ng both RSCP and | SCP
measurenents to the base station. -12 14 Novenber 2005 WO 02/ 093757

PCT/ US02115242 5. The met hod of cl aim wherein said second neasurenent
conpri ses detecti nd.sof Thepethod ofelainy kfurtber chimprisg lgeneraing@rationfl wherei n

NGB 0T ENRE R L EE e e s

RSCP/ | SCP and Lp @i datib.Ng nmodul at | on par ameters to the base station based
upon said rati o.

8. The method of claim 1 wherein said base station, responsive to
the CQ signal received from the UE, adjusts the power level employed for

transmission to the UE.

9. The method of claim 1 further comprising separately coding said
first and second measurements such that said format comprises a commeon CQ

for all timeslots and a differential CQ for each timeslot.

10. The method of claim 1 wherein said format includes a mean of
the ISCP for all of the channels and a difference from the mean for each

channel,

11.  The method of claim 1 wherein said format includes a mean of
the RSCP for all of the channels and a difference from the mean for each

channel.

12.  The method of claim 1 wherein said first and second
measurements include measuring a different group of timeslots in each frame

over N frames and repeating this pattern for every N frames.
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8. The method of claim| wherein said base station, responsive to the CQ
signal received fromthe UE, adjusts the power |evel etpNoyanbdr@005
transm ssion to the UE. 9. The nethod of claim 1 further conprising
separately coding said first and second neasurenents such that said fornmat
conprises a common-CQ for all tineslots and a differential CQ for each
timeslot. 10. -The nmethod of claim| wherein said format includes a nean of
the ISCP for all of the channels and a difference fromthe nmean for each
channel . 11. The nethod of claim 1l wherein said format includes a nean of
the RSCP for all ofsth @j]jar n for each
channel . 12. The rr% hogm@%%@&%%c%@g%%i{%]ﬁg? irst ahlgfesecgnd
measur enent s idalgikde sad MCS legela di fferent group of tineslots in each frane
over N franes and repeating this pattern for every N franes. -13 14
Novenber 2005 13. The nethod of claim|l wherein said format conprises one
of a given set of MZS !A&W@él&ssdl%ialéoﬂihﬁ:ﬁicﬁﬁﬁnﬁ&;@fdnﬂbmpnﬁmgmbdhati ons system
enpl oyi ng code- division nultiple access. (CDMA) techngl ogy for obtaining
channel qual i W?E@%%@P@?ﬁsﬁ@@%rte&mq’ﬂyn@rr eRigthiee ¢ ﬁﬂ’%’fiati on of a
“network to at ugm?,t pARN SlafleS ising: (a)
nmeans for trar#s tl(é%)ea Si gnEﬁgH%So?gt%hgo UE forréuseebgﬁtsscgﬁgﬁoﬂgéto performa
measur enent ; (ds)wm'hrtdaﬂ]Eadtam HeerfBquipmerd 45),isaiyl systenscomprisingasur i ng

recei ved signal power (R esSponsi v signal from
said network; (c) (g‘g ?ﬁﬁgt&g}‘lﬂg sﬁ%’ﬁgﬁ? ?thgﬁﬁgfg usefObJr rr‘gasurl ng
UE to perform a measurement;

(b) said UE having first measuring means for measuring

received signal code power (RSCP) responsive to receipt of the signal
from said network;

_ () said UE having second measuring means for measuring
nterference signal code power (ISCP) responsive to receipt of the signal

from said network; and
(d) said UE having means for transmitting downlink CQ in

accordance with a predetermined format.

15. The system of claim 14 wherein said first measuring

means continuously measures RSCP.

16. The system of claim 14 wherein said UE further includes
means for generating a ratio RSCP/ISCP, and whereby said format

comprises said ratio.

17. The system of claim 14 wherein said format comprises a

selected one of a plurality of MCS levels.
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interference signal code power (ISCP) responsive to receipt of the signal
fromsaid network; and (d) said UE having neans for tr#&hNovdrber@0®dwnl i nk
CQin accordance with a predetermned format. 15. The systemof claim 14
wherein said first measuring means continuously neasures RSCP. 16. The
syst em ofW@0a#937514 wherein said UE further includes nRCRESIR/®T24)enerating a
rati o RSCP/ | SCP, and whereby said format conprises said ratio. 17. The
system of cl ai m 14 18herHiesystandf tloinnid whaeipsiid dsmat ingkldenreein®fie of a
plurality of vel s. 14 Novenber 2005, 02/,093757, PCT/ USQ2/ 15242 18.
The system of N@f&%ﬁ?%@%}“@mﬁn@&?‘ﬁt@ Yation frerp fhgdaeay fpesn § t?'eall of the
CQ neasur enent ?Qﬂ%ﬁﬁ:@:ﬁeﬂﬁ\’i ation fromthe nmean for each of the CQ

T

measur enent s. e systemof claim 14 wherein said format includes an
average of the CQ neasurenents and the deviations fromthe average for
each of the CQ neasurepents. 20. A UE enpl oyi code-division multiple
access (CDVA) and 23 reﬂ%&?ﬁtﬁﬁo??lml W}ferﬁT‘lg’P f#‘ij}’%@gd?fﬁ‘f‘g”éﬁ‘bawéa\gf’ng a
plurality of t|iReke)Meashi@ments atyihdidBeiakdha Wagl thelbvrideVfof &6l of@@sur enent s
conprising: neans for receiving a signal to performa neasurenent; neans
for measuring €Qoeé¢agwemeitgnal code power (RSCP) and interference signal
code power (1SCP), responsive to receipt of the signal; format neans for
receiving said RSCP and | SCP neasurenents and formatting said RSCP and | SCP

measurenments in. acegr danem dhibyifg cdleliRLiSH HunPIk &8s PCDMA)End a
repeating frame structure, each frame having a plurality of timeslots, for
providing channel quality (CQ) measurements comprising:

means for receiving a signal to perform a measurement;

means for measuring received signal code power (RSCP) and
interference signal code power (ISCP), responsive to receipt of the signal;

format means for receiving said RSCP and ISCP measurements and
formatting said RSCP and ISCP measurements in accordance with a
predetermined format; and

a transmitter for transmitting at least one of said RSCP and ISCP

measurements in said predetermined format.

21.  The UE of claim 20 wherein said measuring means continuously

measures RSCP,

22. The UE of claim 20 wherein said predetermined format
comprises a ratio of RSCP/ISCP.

23. The UE of claim 20 wherein said predetermined format

comprises both RSCP and ISCP measurements.
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atransmtter for transmtting at | east one of said RSCP and | SCP
measurenents in said predetermned format. 21. The UE ®4 Nolamber2005her ei n
sai d neasuri ng nmeans continuously neasures RSCP. 22. The UE of claim 20
wherein said predeterm ned format conprises a ratio of RSCP/ISCP. 23. The
UE of cl aWMe2®3Rtierein said predeterm ned format conpPCEESN2HEHN RSCP and

| SCP neasurenents. -15 14 Novenber 2005 WO 02/ 093757 PCTI US02/ 15242 24. The
UE of claim 20 furtXer 'cfbwﬁEicﬂ’icla@n§aifut‘thveamupﬁisiqg smsbmsasutieg wearisng sof t

synbol errors i,n said al. . The UE of claim 20 wherein said
pr edet er ni ned #Wﬁ’é‘ﬁ“@éﬁ‘&?ql%’ F%WFSAWISCP for each timeslot. 26. The UE
of claim20 wherein said predeterm ned format conprises a nean of the | SCP

for all of the tineslots and a difference fromthe nean for each tineslot.
27. The UE of cl ai @520 Fherdd rmofsdaith Qﬂewmreinntad@dxedﬁamnedcbnpﬁtti ses a nmean

of the RSCP for all ots a difference fromthe nean for
CoprisepRSER%ng 140k

each tinmesl ot. Frf’afb fﬁ}f’% n sai d neasuring nmeans neasures
a different group of tinmeslots in each frame over N franmes and repeats
this pattern for every N frames. 29. The UE of claim 20 wherein said
predet erm ned fornmb. cOhpliBed daim 30 whestinr sdid tpyedsterided | fovnsts .

comprises a mean of the ISCP for all of the timeslots and a difference from the

mean for each timeslot.

27. The UE of claim 20 wherein said predetermined format
comprises a mean of the RSCP for all of the timeslots and a difference from the

mean for each timeslot.

28.  The UE of claim 20 wherein said measuring means measures a
different group of timeslots in each frame over N frames and repeats this

pattern for every N frames.

29. The UE of claim 20 wherein said predetermined format
comprises one of a plurality of MCS levels.
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