14 Novenber 2005 WO 02/ 093757 PCT/ US02/ 15242 [0001] CHANNEL QUALI TY
MEASUREMENTS FOR DOWNLI NK RESOURCE ALLOCATI ON [ 0002] BASK@ERGANR0DH003] The
present invention relates to wireless digital comunication systens and,
nore particularly, to conmunication stations enploying code- division

mul ti pl e WOIEES7TTCDMA) technol ogy utilizi ng neasur enenPCH/B¥RM2dlies to
efficiently determ ne downlink resource allocation. [0004] In nodern

W rel ess conmuiod®mat i on systCHANNES QUALMEK MEAIPREM®NTSNi cation traffic has
shifted fromprimarily voFQR DOWNLINKIRESWWURZEIALLGCATION Ng share of data
traffic, such as for internet applications, the capacity requirenments of
such systens have increased. Thus, the provision of techniques to naxim ze
the capacity oft@wnlink (DL) transmBACSK&GROUNDhi ghly desirable. [0005]
The propagation | oss between a transmitter and a receiver is not fixed or
constant. |n a@eds]i on tTheiph@ediependanentsto wirdpagigitabtorhmatcation di st ance,
vari ations are caused by obstructions to the path, (or nultiple paths),

bet ween t he t reyAgms gadrmorn pattiswlarly do copsmypicationsstatings pHRIEYIBE €945n bet ween

pat hs. These yariatian I Af.ad) [t y, the
fading varies %%f’ﬁgh}uﬁl@%a%f%ﬁ@ﬁ%‘%%@gggt% ﬂl{é%fg ?@ﬂg@% eﬂ%,g it is
customary to ttafdiiilydeterr@ia€ Bowilik résdaicaallecation.a particul ar user, or
several users anong multiple users, who enjoy the nost favorahle

transmi ssi on 89t i ondnarodemavirelesysomppipicaliqcsystems, asithgmakeup of s necessary
to define a_chanpelyaah i D3t R disy BRLLARE Glod Rl 38R dyser from tine

to tinme in or ransm 0 each use he nost ~ appropri ate nonent.

Al t hough sel ecihéreasiff shhiRef dms traffiepsiRPas fir éntefasRupblidations, theleapdcitgi ng poi nt  of
view i s not nmandatory, instantaneous path |oss should be one ?f t he
consi dered f ade@Heementst ofo such| gsiemsnhave qincreased.  Thus, the provision o

techniques 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.



14 Novenber 2005 WO 02/ 093757 PCT/ US02/ 15242 [0007] One neasure of channel

quality is the instantaneous path | oss. Channel qualit4Novamimer@908s t he

i nstant aneous path loss is reduced, and channel quality is best when the
i nstant aneous path loss is the smallest. [0008] Another neasure of channel
qual ity IWOUKe3TYit erf erence seen by the user, since hPEHENZRAFer f er ence
general |y requires higher transm ssion power. As transm ssion power is
limted, it reobt)s in tDmdmeztsmmf@harmqutmmy is dpanstingane@isgrattelosgual ity (CQ
may therefore e defined as the ratiq of the rec i ved powey of a

Txet | evel babBmabL Aty Hrarueh ok s ghs pibisbes TVPGh fBlence. Thi s

ratio is 'nvermerralrla F$eiiln 4 RO Sloh SR EaRicen  POWer of the

base station for user Xi'mzation o his ratio, by continually
sel ecting the [09@8]s V\ho.smotmmemsdncgﬁﬂmhnelmaidyishmmwfeg:npmdanlbass and/ or
I nterference i Iowe%i‘%i3 h?g any instant en s to increase system

t
capacity as a MRJISEn mt‘f‘fﬂ.‘)%f gFH@ Fetqf‘lf?fl 1%1‘5 TRSTISERAt i s
measured to de%&,[,gp s &&ﬁmﬂ%ﬂ f%@rsls lﬂjgfédcﬁlrgédité‘ixﬁreﬁﬁlﬁmh%tf IsQstérd Ot

critical. For exanple, e srg e an si gnal , " beacon or even
dat a- carryi ng eipgeigl GHaateligsality (ﬁﬁ}m&y ﬁﬂreﬁtrc be defiretl antheantio afhiben power. In

some systems the rece t|o t er med d
(RSCP)”and ¢ hereFetel e, o bAFerEHa B0 RBron Cogariag Prberrehance. si gnal

code pover (| SeRhferdrek. ﬁﬁ@ﬁﬂb% inbdls j‘[fr t&’hé{ﬁﬂ ffthe Malird Brandi@ilsgiopmuni cat i on

Systens (UMIS) frequency division d standard, the common pil ot
channel (CPi CHowe afetas lbraﬁdstatmndforr hxser(:@ta S M.dreriuzmm afs thisPratie, RSCPI | SCP. | n

the UMIS tine division du l e TDD), standa t he nnel ( PCCP
i s neasur ed an??“f‘ﬁ'éaléf@elre%t ‘?‘r(‘F@ ‘Q&" g@dﬁ’iﬂﬂh c{)'%@ﬁﬁ?r@ﬂ@eoséhagnel -
condi ti ons ChagagriBifdbace id bowkd), BY Sly3hdi & il 4l b BRIk sk al | ocation,

(i.e. a small tineslot), eac ansm ssi on. The neasuréenent
|nforrrat|on usmﬁacfityrashlmélobldveﬂam on nust therefore also be tinely. [00010]

'n some ComTunl Cat hon s Setpgrtlrr%ufarmgnal 81%? 1ts (r)nré%l%edtt(o) dgtrall:r)r|1rr1ea tthe 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




transm ssions to users by tine, or to separate one type of user-selective
-2 14 Novenber 2005 transmission in tinme from other typeSoedmber@08i ssions,
such as normal voice services and data services. Such tinme separation can
be obtained in different ways. For exanple, a repetitive frame nay be
divided into a plurality of tinmeslots. Each tineslot nmay each be allocated
to one or nore users at atinme. |In addition, several tineslots, adjacent
or non- adj acen&ansrméigﬁma%n{no%l:neahérq @f tihsrdifRlofs, Yadf §s ndrﬁqalavcﬁ&l llection of
one or nore tineslots is allocated together, it nay be referred to as a
sub- channel . [®0dk1pnd daty serivives. Seglatimt eeparatiomsan bs ppined in diffedentkel y t hat
the interfere i ft t S I n equal . The
reporting of 2& %ﬁs'ng{}egia\t}lg%ﬂea etﬁagq?atm% glasjf § dilpl dgﬁlt(?%s@}ulagtyl%t

non-opti mal  al tirnesidts. @acteatirdesidienayieadtobenmlotaed uomnsoﬂﬁoafuséx’@et 4 times| ot s may be
| ost . ist Qre des rable to report i.ndi vi du rements for each
timesl ot [Ooglg‘??‘fh 5‘5‘ oI adjacaeti ?5‘13‘]133‘%1’1@ F@gé‘h?nl nvention
provi des for téredry umaw E8TRBonQf dalor am tfl@d’sloﬁsl lgﬁﬁd)daﬁﬂ tddehed, Mf Or mation to
the base station as appropriate. The present invention prow des sever al
enbodi ment s tdnﬁéﬁé”@fﬁféeda‘ﬂésﬁi“@Whe CQ per tineslot, or sub channel ,
fromthe UE to[f) ¢) base 136kl narYRAs SR A afd &{ﬁlsﬁi?eYyl!ﬂgttﬂce{n{) at a high
rate for all relevant timesiots or sub-channels e made at a | ower
rate by sel ectinwdlof theetimmlomoxh@qhammlsbynmquﬂ EhmrﬁponmgagﬁwnEWts are
perforned. In ARGOF C rshaspect o e_jpresent vention,
there is provi dled rﬁ ?lﬁlescimf Oaﬁelﬁrrg%/ullt i ng 4 AN tuf“n ok catfon frtc,fQ)trll measur enent s
for allocati anoﬁﬁatld@\mlsdmé(of aRaieRs ﬂa@t [ &ﬁ1s|tﬁﬁ6fbreodb§1ralh‘££ﬂ’o equi prnent
(UE) and a base S'([y?tl onin aw r%l es tal conmuni cations system

enpl oyi ng codd®PY! TRl Mg oy ) technol ogy, said method
conprising the steps of. (a) said base station transmtting a signal to

the UE for use by said UE to erforma nmeasurenent; (b) said UE performng
a first nmeasurl8¢HAt of recei MARY 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-



signal code power (RSCP) responsive to receipt of the signal fromsaid base
station transmtted at step (a); (c) said UE, perform ngNevassaRdos
measurenent of interference signal code power (I1SCP) 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 specific -3 14 Novenber 2005 format; whereby said first and
second ”Easurefﬁg%s vﬁ'llgebias' 4 EQr TR} s8%8a x{?%&ﬁ&%&%t &k szhg prgance with a
second aspect of the pre ent 1 nven ion, ereis provided a wrel ess

di gi tal communpesddceds system enpl oyi ng code- division nmultiple access
(CDMA) technol ogy for obtaining channel quality (CQ neasurenents for
downl i nk resource all ocaini on (af a %twork 19 att -Ifﬁﬁst on(g.Usetr Equi prment
(UE), said system conprisi g {8y HEahS*PEr *WFanSm't PIFG" V51 hal to the
UE for use by maiedis Provided pewireles digitik aGhibh@ii®fibas {BkmSandoyifiy baei ng first
nmeasuri ng meangiﬁfor measuri ng received signal code power (ng(g&%responsive

to receipt of PSRRI trEM AR trehiplpek for cbingigichag qraly econd
measuring nMeapgashineie &% UbASkirb&ts AIRAMA of b 9AFbKGO JeIROMRIUE! SCP)
responsive to receipt of the signal fromsaid network; and (d) said UE
havi ng neans fBauipmenh §WE) sdihgystegorppiiving: GO maansaioe spisaities abigtel ip

predet erm ned f.0h f | ' iy resent

i nvention, t he{hg Uﬁfgr B%egb i @ﬁ%?%%%%%%%%%gégsﬁ%@?%%Vlﬁr‘é]ﬁsfpl e access
(CDVRA) and a megpeditg mepnb faxmicasting cdccive] sigat tode pawer BECPgsm@ngteur al ity of
timeslots, for rovi di ng channel. qual it asurenents conpri sing:
means for recef® F‘ﬁ&)\{ﬁahﬁ% rofncf‘alﬂcélﬂctf”&l?h%a(s%é%ﬁ'fciomﬂﬂ’ﬁﬁgmfr%r neasuri ng
recei ved si gnahefe@e mepoi@g intdRSfehe siih@ll doBt SovieR (ISORFreSiofiiv to €REEt POVer
(I'SCP), responsive to receipt of the signal; format neans for receiving
sai d RSCP and ?idkpsigush fgmeadmesvoris dpd () s (UE hagying spegnsorisansmiftinascp

measur ement s i fhyAGERCOAR & oMhAd with 2 PrROEGRE e fOrmat; and a transmtter
for transmtting at | east one of said RSCP and | SCP neasurenents in said
predet erm ned format.

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
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[ 00014] BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00015] The obj ectives of the
present invention will becone apparent upon consi der at4 NoverhbérB05
acconpanyi ng detail ed description and figures, in which: [00016] Figure 1
is a sinplified block diagram of the UMIS architecture. [00017] Figure 2

I S a sinpWiofes7$l ock diagramillustrating a UE and a Rdr/Neszasgder 2005 WO
02/ 093757 PCT/ US02/ 15242 base station for inplenenting channel quality
measur enent s f Gasecktatidhi fok implasaing ehainkbqedityomessirehieats foedemlinknvent i on.
[00018] Figure 3 is a_ flow diagramof one preferred method for perform ng
‘channel qual i t JesAwaS allacauen of thepresept IEERfIBR- downl i nk resource al |l ocation of

the present in hon apd, LEROL t] wtﬁggﬁnrfr'ﬁﬁ%ﬁ% e Sd teth e forbase
station. [00015@&TAI LE%“SE%%E?IE{DEF%O\I THE PREFERRED EMBODI NENTS [ 00020]
Present |y pref gerferchimntiodneleniliy arceswlasmts didble D&l forvdownlink nessluegeence to t he
drawi ng figures _whereip |like nuynmerals represent |ike el enents,, throughout.
[00021] Ref er r phefation ?{' pEesent mpvgpliqnad "E%‘Fmﬁ“’éer’&‘ﬁ?w&eﬂtﬁéo Mecl udes a
core network (%, BoMIS Terrestrial Radio Access Network (UTRAN), and a
User Equi prent |§§ The two general interfaces are the lu interface,

bet ween the UTRAN and the core network, as well as the radio interface Uu,
bet ween the UTRAN and the UE._ T ts. of several Radio Network
Subsyst ens (RN@%OOWM ch can E’eﬂﬁﬁ@gﬁé@& )ﬁ%

S
]8 n lur interface. This
i nt er connection all ows cor dHERRAH:

33
EYBRRYENTScedur es bet ween

different RNSs. Therefore, radi o access technol ogy-specific functions can
be kept outsi @®020] t hePesmdy npe¢femedk embbdimS dre desnribbd beldiwingthd i nto t he
Radi o Net work ntrol ler, (RNG and several base stations (Node Bs). The
Node Bs are c ﬁ%@éﬂ@éf%gmﬁswesﬁm likppumeralirepresent %‘i’&ﬁ‘?@f}@ B can serve

one or throughout.

[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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multiple cells, and typically serves a plurality of UEs. The UTRAN supports
both FDD npbde and TDD nbde on the radio interface. ForidNbremsses)s5t he

same network architecture and the sane protocols are used. [00022]
Referring to the block diagramin Figure 2, a preferred conmunication

syst em 10wP®@2/09387f or m ng t he process of obtaining CQ PELEINRAEFENtS for

downl i nk resource allocation in accordance with the -4 1 4 Novenber 2005 WO

021093757 PCT/ piStasldSofae Presentinpbmion G shoka. Hhes@ﬂmuhxnmtswernilg shown. The
comuni cation system 10  conprises a UE 12 and a base st n/ node- B 30,

(hereinaf ter remapisesa U ]é’sandl:?ab:?ée gatign/npde 030, Whireipatier ge '6 &S t oget her
via a wrel essy/adi,g ﬂﬁé%hfuﬁm%e%% leg[t%l%?lualzé%nﬂe?esb ldgRsradant enna 16,

an isolator or SwWtch na I'ter erence channel code
generator 21, poge3fer nEBSIY moldes adevtenen PG, anaisblatoe oir awitchitldy faer ence
nmeasur enent devi ce 24 CQtransmtt 26 an determ nat I on device

28. The ant ennBatehed @feég%ﬁlr‘éf&mfl?ﬁ‘(?ﬁ'ﬁﬁﬁtoﬂ%geniewaflé‘rpf’ G MeRUEReRty ¢t he
mat ched filter 20, 0 Gl Gftir }’e‘?%'lcwﬁ%sqgégﬁgntrcfygwﬁh er e u@fi&%@ér%' des an

output to the power heasurenen evic channel code
generator 21 ganH@Qe&tmﬁem dmee:lﬂwa’ﬂmdntammléé IWWuphdlthroagl'pthleed to the

mat ched filter 20. The paower r t device .22 analyze .th out put  of
t he mat ched f|1s?]é‘E°r/2‘®1t‘{h018&%fb§|“Fﬁt d%ﬂ%%o%? Teé‘?}‘éff“}g?‘%’c‘%émg ink si gnal
and outputs t hh HOWREs duDtflut iPinb Bow X hARLRMBANRYION2. ITKE iferdlbe [00024] The

out put of isol at coupled to the tinesl ot
interference ndﬂnnnflemgcndetwzbgdrlér,ateMIeﬁdnemedmnn«}sodehwhldbwapplwﬂ channel and

provi des an output to econd i nput of the nat on devi ce 28. The
CQ det ermi nat i 'Grﬁh‘ﬂé%t?}@g ‘Z &F‘ rf"r?és“ﬁ%’@%% éf YR t he power

measur ement dee/ftﬁsn%%h@d“@tég%_tb a&g@hg% e Swh LG oh%rgomm kigha! ot

interference neasurenent device rovi des a nmeasur énent to the
transmtter 26and oliymtsthspowet keel t@fheiCS daerplirion dewicee28ant enna 16 t hr ough
the isolatorfsyfoh 18 TlIe%ut Vl\.':lt crmfellsoelgtgrlsﬁvﬁtc}'x 1?15%1rthe1§<lzo%nled(t)o tilgt?mleos oste station 30
t hr ough wi r el e802%4hdi o p p

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-




interface 14. [00025] Base station 30 conprises a reference channel
transmtter 36, an isolator or switch 34, an antenna B82Noveniligr268®i ver 38
and a CQ storage device 40. The antenna 32 receives the wirel ess RF
transm ssion fromthe UE, including the CQ neasurenent through the

wi r el ess wadrep3rsit erf ace 14, and couples via the isol BEWEIRM2¢Xh 34 to the
received signal to the channel quality receiver 38. The received CQ
measur enent i swhivhris sdneméttbdat this dewalpkstd A tthralghitledsad@tor/Fntch34f er ence

channel transmtier 36 prqvides a reference.sigpal,, -5 14. nber 2005 WO
000575y Py il a1 b rof Gence ARE Rtk ey Homitee FESRITRES o U 12
through ¢ he | Sglpica) MIUE iz Rekreadible HBGuIBN O BRadFerme 1 ef er ence doun i nk
signal fromthe transmtter 36 is wutilized By the UE 12 to create the

downl i nk CQ nef®ieednent It sha0dBSnotet! tsdtche fbrdgoingoprefdrred aethiodS0fior egoi ng
preferred method 50 in , accordance with the present invention.shown in
Figure 3 naybea‘iﬁgmwgltgﬁpre%m?ﬂt@&f Ot 18§ m@ftl"Feﬂ'e%ﬂ%%b?he types
shown in Fi gur Bitlof sysBdHsh oHHLE theR BB SHRE sHORVSRFighPes Sndiland fHeended to be
solimted. [O 7TﬁRe%‘°er’s¥i ng to Fiegurzﬁ%,stohe rretg%%g 50 maybe i npl enent ed
by a digital pesmimvestindsneyserated idbeso lmxitgdai ned with reference to

Fi 1 d 2 I S| 1 [ ' | A [ ' i th b
Sttt on 30 BT A Releittg e % B s Sl as RGeSt B channel s
one preferreddbRARBMMIRICEGN syitkR B a4 E@ RN watHIERYAE: BFihl& mesent

invention to provide the best performance for the downlink (DL) allocation
si nce the base2, cotnptisiog a3E 1 Which iie cathmuwtationevithd basesiationiOaeeded to

choose the nodyl ation and. codi.ng, select the . best yser or, users and to
al locate to th@ﬂ?z_tg e bedtfagh W@ép'gf%t“‘@?e P%’u%&ﬂ%%%?@'%_ dfifi®t he present
nvention i's apRidnedftknife BPCQ (Iﬂr%%l)r%gemﬁlﬁﬁ&@'}ﬁé’qr%eﬂﬂiﬁ%ﬁﬁo%p' exi ng

(FDD) and ti I Vi st on dupl ex standards,” only one exanple wll be
set forth her eprovide thetbest pefirmnsnentba thet dovalink @Xaratibeation Bmcebabasr pi | ot

channel - (CPI %tat%%O%Il E{g\%sa ro?g]e?nnfgmgiaiti\clrﬁ geeegecP % 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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a per-tinmeslot or sub-channel interference signal code power (I SCP)
measurenent, which is perfornmed in all relevant tinesl t Sovédmbdri2803 DD
standard the physical comon pilot channel (PCCPCH) is an exanple of a
channel that maybe neasured. [00029] The base station 30 transmts a
fixed- | ev¥D BRPH/ATM ssion (step 52), such as a pil ot bREEBN2dF24%H
data-carrying signal, over the PCCPCH, hereafter referred to as the

r ef er ence channehsurdnhens Hhel UE bmeasthes siceived signad cadepowes (RSERE@Gtepchannel

b t f fixed-| |, , ' t |,ssi on,
whet hor o ot Sk e UE T ast R Harien aass RRGRABYOr BSLE  oni y

e of 26 14 RevREREPBuEReGusiR0s, cES ELfe Bioy) Wil ' The e

12 measur es r efrequwatb®isge discisedidbepponver (RSCP) (step 54). The UE 12 then

measures the | SCP (step_56). The RSCP apd/qor the | SCP be asur ed
conti nuousl y, qu.og’.(] f or TRRFE(© 4 B %nHP%f?@@toﬁse?mBYeso & °f“érs£e§ frequent

basis as di Scuﬁg@gmgﬁécgfgrst%ér%g?%% 54Thﬁﬁﬁr§t‘51?er€atﬂb’ﬂ%@(ﬁligﬁ ggiswe@ﬂﬁnt

alternatives t can enented for steps 56 an . In a first
al ternative, tIRCRIndi® theRBOR iaspecifeally-idemtifiaddmmslotshaed R8GPEcifically-

specifically-identjifjed tinmeslots and.in a i fically-.identified order.
In a second al %@P‘i‘é’i‘i ‘V&‘?r' eﬁﬁdﬁeﬁﬁ%ﬂ'@ﬁ fém?ag@gs g’ﬁ&?@?jan%{?{e RSCP i n
al | of the ti nBalp&cd ih AN 8f e BAGIGRE HaPeicRuFREd Sfdeforadigmoddeden. 1n  a
third alternative, the Ut 12 neasures the ISCP and/or the RSCP in a

randonl y i dent afthiedl allerndtéve, tfe WE ridsinedsares rtha ISGh dodfoofhdtcRSCRm a fourt h

alternative, the UE 12 rotates _ the, nmeasurenent Qf the tineslots. For
exanpl e, | SCPRAgM réﬂgétpﬁimm%e%rlmbtf-% Boranlers gfler Inga ar e

measured, - { heNalidrhdive!ié BF 12 Torltes thh eAtRaRSfthe fih@ilits. AR kAL ed_and

timeslots 9-12 0 ubsequent frane, etc. By having this ‘i nherent
flexibility, tISChendiadRSOP iim timeslotsriddnéshafitsh fialme aoe eesuted] theant i on maybe

gggﬁ ggt ;[ gnF hetiﬁgélgtis %98| c?fr thenseu%ge%uggt ﬁa}nr;%res%fsse}sgr@d s trir%lés%ts 8—qg o% Hl% specific

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




[ 00031] As discussed above, it is not necessary to have both path | oss and
I nterference neasured using the sane timng schene at 14hHogser2808. Thus,
| SCP may be measured nmuch | ess frequently than RSCP. For exanpl e,
be neasured in accordance with the fourth alternative of Table 1 and RSCP
may be nmEWOOM#E757n accordance with the second alter nat PGRUSR/ISEAD] e 1.

1 summarizes the different enbodinents for UE neas

[ 00032] Tabl e

However, it sh
dynam c sel ect
departing fron
UE MEASUREMENT]
in specific ti
timeslots in a
identified tin
different tine

| SCP  may

renent.

DFitst be not ed
on of tinesl
the spirit a
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slots and _ji

Matura iyspecifib timaslote andin a speafieoreni ne
pt s and/or tinmeslot order may be used
hd scope of the present invention. ALT
pr 2005 WO 021093757 PCT/ US02/ 15242 Fi

a specific order SecondMeasure. in a

| or
wi t hout
rRNA TI VE
st Measure
I

¢

B

n
I

Secentbt er m ne

Measurein dibtimeslote in afnedettpingd prrandemy oyder

o y

ERlia S and in
5| ot s TABLE 1

Medsargio ruaonty ideatiffed hiRetlatsendias tandom
488033] Returning to Figure 3, regard

it in
ess of

[
I

he UE 12
and

t

the timeslots O f#MEST ot el mhddlrehBIR im@iffefenCtméls Measur ed,
at step 58 deternmrmes—the OWITT T 3 { T O TME " MEASUT EMENTS” Take
reports downlink CQto the base s?g#on 30. The CQ neasurenent may
conprise transpodizng | Rédin{dert0Pigit Sprdpandlaasndf ReChdsfotoon thesiotS4)

i ndi vi dual I_y, transmtti raq%t he | SCP/ RSCP ratll o cal cul ated by the UE 12,
may conprise ofienthatpysclseied and measuiedh thecdE gt el§P WP (deteHBIEX[eai ned i n
further detai | fonghab ber ol AQOAnARRSAER Rk (U CRRER G TR T ePOTt

generated and transm
base station 30. The CQ measurement may comprise transmitting ISCP (from

step 56) and RSCP (from step 54) individually, transmitting the ISCP/RSCP

or

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

-8-



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

sm SSi on
I iEﬂﬁsdlé%é
ansm t
and accurate

ffﬁrénwfrsrlaﬂreﬁ

the large am“B&se@{aﬂS’é§@ required to be
[ 00036] The goal

a f or _bot

G ARERS

of

Qﬁﬁéﬂ‘éﬁ&t 3

of the present

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

nodul ati on and—eedi-nrg—+te "°U for—the dowsd++ “““r‘“""‘. As—stich—there are
many different ’ SM ﬂj o b7
PCT/ US02/ 15242} \E_12 can us R%ﬂm&éﬁ@gfqmewrmlﬁrt t his |nforrmt1 bn to
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 ~+
Hinlsd R AL £ i i 0, VSRR BERGY - ot o oubr |
speci fied tinestat_4A "coded"A fwodel |R&¢PHSQPraannrewspﬁsi3‘redltmslpr nek| ot
5Soft synbol ef§ors for ever|\Sofismobéliesgrstfoneveryspe@fied timesletat i on of pne of
the avail abl e sets or |evel § Af indiratisroofubet afahe avdlably itor(1bES) off the | each
timeslot 7A copbined codi ng |@hodalatiod totiiRsdePMCS) 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 timeslot
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 list 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 statior 30.
[00039] In alternative 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-



8A nean of the CQ for all tinmeslots (i.e., 4-5 bits) and the difference
fromthe nmean (i.e., 1 or 2 bits) for each tineslot The¢4 HovamberPeasur ed

val ue of one predeterm ned or identified 9tinmeslot or sub-channel as a
reference, and then transmt the difference of the remaining tineslots from
t he ref er®¥Ad¥B7YTes| ot. TABLE 2 [00037] The ni ne alter PEE/UNM@45242 e general |y
in the order fromrequiring the nbst nunber of bits to requiring the |east
number of bi tsradgcasﬁhﬁmmheroﬁﬂtsrm@mdtorﬂm@@'tﬁhﬁiofom@ﬁ@n fromthe UE 12 to

t he base stati ouI ood .1 not an

al | -incl usi ve g‘ﬁﬂ‘%ﬂhe pp'eai] V‘?’lg‘ he %%ﬁ{éhﬁﬁpﬂtsqﬁ%{mﬂ erISOh%{’mb ﬁt o the
speci fic enuneegédieddcicahyahd ME%zSthQH%dsastIﬁ&{m 1Sofl §2b3Brrdroarel t er nati ve
1, the UE 12 transmts RS |'SCP for every -tinesiot to the base

station 30. [omﬂgr]wmb}a&rpaofakﬂlmﬂ@,arttahen wdicegion pdnyrmlink CRSCP once per
frame and tra r .ever lL,fied tinmesl.ot. t h ase station
30. [00040] | @ﬂ%rnatsﬁjﬁl e§lanf'?1§ éﬁs@g ﬁegﬁitt‘% 5%9%(@?4%%9% atio for
every SpeCIfleéodmg@issl(MCS)%hhﬁef@@@l@mﬁitzsCP%aﬁQemérﬁ@M&anhmtﬁhisernatIve 4,
the UE 12 codes and transnits the RSCP/ISCP ratio for every specified

timeslot to theelwggtcsﬂlaﬂ)mr‘stmn whishi thgbase statien 3Qiuges forgrapsmisgigenber 2005 WO
02/ 093757 PCT/ 02/ 1524 educ nber, bits ir transmt
Rl e ARGS pOHDE SefCseb b L O, b

the informatio F@fﬁ) rafsmts the nunber
soft synbol eé}fﬂp‘l& eigﬂﬁgqts@al Q. tO@ceUEelEgéx%rhiﬁ&h&RS@PSdnatISQP 30. Soft
n

synbol errors are we own by those of skill in the art as an indication
of downl i nk CQneas[umm] it calctéat@sevhthS@s would bessupporteblegiedhercyrretie avai | abl e
nodul ati on 8b29 sets (MCS) fromthe RSCP and | SCP neasurenents, and
transmts this election to the base station which the base station 30

uses for trans[gosson. Inaltemative 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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There are typically a predefined nunber of MCSs available to a UE, for
exanpl e eight (8) such sets. Once the UE perforns the RGbveamtbr 2605
measurenents, it cal cul ates which MSCs woul d be supportabl e give the
current CQ [00044] In alternative 7, the UE 12 conbi nes coding of CQ

i nf or mat VA 02/498757al | tineslots. Separately codi ng the RIAVEH1RM
differential quality of all timeslots or sub-channels results in a saving
of transmitted[000473. [ OM@4d} td redwk peweratquienmdnts péreel UE theocompdexityes and

t its th . f 11t | ot ed
| ar ger nurber YR RlemSpfon TRENH 3 TRk S G oo Bt SRR T el i g

timeslot to thg rﬁﬁﬂﬁﬂﬁi'e&iﬁmb&%f%aﬁﬁﬂﬁ&téfﬁhlﬁémﬁlﬁlﬁt6‘!@1)r§ce§§mé @y nunber of
bits. As one exanple, four (4) five (5) bits may be used to identify

t he nmean val uesysfenlshewhlctrﬁsllﬁ$2nmbnneﬁ'onmmeasmemeetseh@lbtnoesmélﬁgt| mesl ot or
sub-channel to,the nmean valu uires or two b| ts.
[00046] In alt QfioR, e, Sopy e oast sl éPs%B? g@%b‘“’?ff‘fﬁrﬁ@%

desi gnat ed a%ﬁuﬁ&ﬁ&h@&ﬁ&n&%‘tﬁﬁmw@nﬁ&mwﬁﬂ&m&Qﬁbichmﬁersl mesl ot is
transmtted, and then for the remaining tineslots it is only necessary to

transmt the darhﬂ@garinﬁlaiatlonsnﬂmrath@mmfemw@een@t@haﬂgeatthesaf@fr@tﬁence poi nt .
In a manner é r 'Eio t.he sﬁ(ﬁrnatlve g) tetlg_;r&rence tér@ Iot may be
four (4) or f| tpefadigdges,fimeslel meagrgm BB e Y Sehée for the
remai ni ng ti meglad $ntBfdfeRe nARirément & avialbble fof)somk tithesloQvhilk dN¢enber 2005
WO 02/ 093757 PCT/ USOZ/ 15242 [00047] In order to reduce power requirenents

as well as theinﬁnnpti@xiswedfolfoﬂmeldtsrpl ement ati on necessary for neasurenent

and processing si rabl e n| m Z the n f asurenents and
the anount of QP@%ESSI g[gy &‘(‘ﬁmg@ﬁ&“@ e%tbfl::mié ’Fﬁgp‘ia“perform

measur ements age s%bitaﬁtiaﬂ?ﬁ:d@&ﬂdLﬂge nﬁrﬂﬁﬁ mﬁﬁd&fétsrtﬁgélﬁﬁésﬁreﬁlf&ﬁltélﬁe base
station 30, this can I npose a heavy neasurenent burden on the UE 12 if the

nunber of ti nmeféqiest weassrementaportd 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

are large. In situations where the interference does not change at the sane
rate that the fading does, tineslot neasurenents nmay UENowndiee@00: such a
way that a recent interference nmeasurenent is available for sone tineslots
while older information is used for other slots. [00048] By reducing the
nunber ofW@2#8156t s neasured, conplexity can be substRGWETEMIS24Y educed.
Large nunbers of tinmeslots to be neasured results in frequent neasurenent
reports and high conplexity. A snal ICBAIMSTber of tineslot neasurenents
result in lower conplexity but |ess frequent measurenent reports, which

| eads to sone 4@@gviaaidiMmeddsi n performance. A conpronise can be adopted

according to the ngeds I . I fpplication.
[ 00049] Al t hough tﬁ'e i n%g{%éh:&grﬁ& gésﬁ{)lggn geggﬁlﬁgg@ﬁﬁ%gﬁﬂn%w maki ng

det ai | ed r ef er allwcatidnmft devinkfresourecs isiveei arboast one usdr edeipmieht (UE)i nt ended to
be instructive rather than restrictive. eci atfd by those

lt. wll be %BEE
skilled in t he2ndgbasesiation mawirdiess figital Gorampnications systam epiploYg °84% uct ure and
node of oper at j:00;:.-,W t i b Ll @&%W of the
i nvention as d?‘g{éfog\éﬁle'anﬂg afﬂ%p@%%gﬁit%@%g*}g?ﬁ%é%gdm enber 3005 WO
02/ 093757 PCT/ s&3815242 CLAIMS What is clainmed is: 1. A nethod for

provi di ng channel ality (CQ nmeasurenents . fo | ] acati on of. downlink
resour ces between Ié&@tbaéﬁﬁat%é?angﬂ’&%ﬁeﬁ‘ﬁ“a{t@éﬁe{@rﬁr?e@é{g@dstati onin a

wirel ess digitgky &Fgﬁgi GRl RSy St em enpl oyi ng code- division nultiple
access (CDwh) tﬁgcﬁﬁo og a, sast?lg Fre%/hod conprising the .steps of (a) said

base station transip)tt isaig BE pérfmmingtadirstmecaiferhant ofiweciigd sigriaticodelE t o per form
2, measur enent; () RACH) Uepbieh Tel o’ bl SgnfIPASH SPBlse Harl o' Vo0
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.

-12-




power (RSCP) responsive to receipt of the signal fromsaid base station
transmtted at step (a); (c) said UE, perform ng a secthNoveratsuwni260®nt of
interference signal code power (I1SCP) responsive to receipt of the signal
fromsaid base station transmtted at step (a); and (d) said UE,

transm t t WR@2ZB23TD si gnal conprising RSCP and | SCP val BEEUSW3/1841 d base
station in a specific format; whereby said first and second neasurenents
and said format ares.pre3b¢ endtled. of claihk wiirdiodsasf sedoad nngaswiemerti n sai d
first nmeasurenent further rises continuously measuring RSCP.- 3. The
met hod of clai ﬁ?@l’fﬂﬁ?ﬁf‘ﬁsﬁ‘r‘méaﬁfg? E §™&ing said first and second
nmeasurenents to generate a ratio of RSCPI | SCP, whereby said format
conprises said ratio. 4. The nmethod of claim1l wherein said transmtting
further conprises €tran%‘hwmeﬂlo@oﬁw&mmlms@ﬁmndfmmﬂnﬂlné@ualéﬁﬁmﬂsi to the base
station. -12 14 enber %3 @ﬁ@ 3757 PCT/ US02115242 5. The met hod of
claim wherei n“?&f‘ MR SRR Rt onpri ses detecting soft synbol
errors. 6. The nethod of claim1 wherein said format includes said first
and second neasurenents for each timeslot. 7. The nmethod of claim1 further
conpri sing generatithg aThametboddf clasOPfurtBarzompeising gersmatingiamgiionefdul at i on

Crarm | wher oi RoCEISChas Belnd SehuaBRrpR s o e e dpudhifed™ ocei vea

fromthe UE, agir,éhssraﬁhta{]@ power |evel enployed for transm ssion to the UE
9. The nethod of claim1 further conprising separately coding said first
and second neasurenents such that said format conprises a comon CQ

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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for all tinmeslots and a differential CQ for each tinmeslot. 10. The net hod
of claiml wherein said format includes a nean of thel4 S&knhlser 2805 of t he
channels and a difference fromthe nean for each channel. 11. The net hod
of ‘¢laim 1 whereinsaid format includes a méan of the RSCP for all of the
channel s and a difference fromthe nmean for each channel. 12. The nethod
of ‘claim| wherein said first and second neasurenents include nmeasuring a
different group of tineslots in each frame over N franes and repeating
this pattern for every N frames. -13 14 Novenber 2005 13. The nmet hod of
claim| wherein saifl | Qf Rl fATCI86% Pkl it RodflisklonkCS | evel's.
14. A wireless digi COMMINT CAat 1 ONs system enpl oyl ng di vi sion

mul tiple accesﬂa@ﬁ@&ﬁﬁnﬁéﬁh%h&dgy for obtaining channel quality (CQ
measurenents for downlink resource allocation of a~ network to at | east one
User Equi pment (UE), said systemconprising: (a) means for transmtting a
signal to the UE fof Ui&wbéies%&ﬁtalblﬁnﬁﬂnﬁﬁﬁ&ﬁi?sﬁmﬂ&ﬂ?ldﬁﬁ@‘&ﬁd&- (b) said UE
having first neasuring neans for_neasuring. received sig de power

( RSCP) responﬂ“@é‘@d@@@éﬁ Gﬁwﬁ @HMl tpsbmologyr & g‘aﬁaan%tcﬁew? (c) said UE

~having second a LSkl 61666 SifoRal code power
(1 SCP) responsive toc? ecel pt Itﬁ thgﬁs? na rrom sael d network; and (d) said

UE havi ng neamstwark t¢ atdesstione UagEqmmhentKU@@ﬂald sysbspDeORPTISEEN t h a

predet er m ned forgg%t|15 The Séstﬁgégg cla.toﬁf ﬁﬁ%%?ugaﬁf%éhf'rSt

neasuri ng neans
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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16. The system of claim 14 wherein said UE further includes neans for
generating a ratio RSCP/|1SCP, and whereby said fornmt 14£Nopwmise2008i d
ratio. 17. The system of claim 14 wherein said format conprises a selected
one of a plurality of MCS | evels. 14 Novenber 2005 WD 02/ 093757
PCT/ US02/wW82A4®318. The system of claim 14 wherein sai dPeUSL52#N0cl udes a
nmean of all of the CQ neasurenents and the deviation fromthe nean for
each of the CQ ned8ur eftesystem dbOclaifintd whertiasaidforolatinpiudes asheaneifn sai d
format includes ap ayerage of the nmeasur enents and, t he, deyi ations from
the average fofll @Q@ﬁ%ﬁm?wme@js ﬁ’é‘%\&?p@%ﬁlﬂrb‘?‘“@ © TReag) O‘é??'gli‘ 86%?\9
code-di vi si on ffq&éa agcess (CDMA) and a repeating frame structure, each
p

frame having a urality of timeslots, for providing channel quality (CQ
measurenents conprising: nmeans for receiving a signal to performa

measur enent; neans for asuring recejved . si | cod ower (RSCP) and
i nterference si gnallgcpdﬁ%ﬁmOg‘flgfﬂ%%wqeé%ﬁf%gﬁ’%mﬂ%&?%éﬁ ?)Ytegag‘f’ the signal;
format nmeans fgf L eefhVdshi@mests Ind e derRtbnk S HE afdiiRMBdath 8n@ef Or mat ti ng
said RSCP and I SCP neasurenents in accordance with a predeterm ned format;
and a transm t COmdaswremerdnsm tting at | east one of said RSCP and | SCP
measurenents in said predetermned format. 21. The UE of claim 20 wherein
sai d neasuring means continuously neasures RSCP. 22. The UE of claim 20
wherei n sai d predebgr m Qe d1gRhe codRMNiILSE MuRipletict s (EDMAGRA §CP.  23. The
UE of claim 20 wherein said predeternm ned fornat . _
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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conprises both RSCP and | SCP neasurenents. -15 14 Novenber 2005 WD

02/ 093757 PCT/ US02/ 15242 24. The UE of claim 20 furthet4 biovembesi2005 sai d
measuri ng means detecting soft synbol errors in said signal. 25. The UE of
claim 20 wherein said predeterm ned format conprises RSCP and | SCP for
each ti me¥W0dRA9328. The UE of claim 20 wherein said pre8ét/@saziizddl f or mat
conprises a nean of the ISCP for all of the tineslots and a difference from
the nean for each 24i neThoUE of #laimi28 fiukheo toropriging 201 mwhamanmmeaisd

pr edet er mi ned f.or nat onpri.ses a mean of the RSCP for all of the tineslots
and a differ ené%te‘ftv‘gﬁ?ﬁﬁggb‘}]rﬁ’érﬁrsf“b‘fa“gsé@ﬁj'ti nmesl ot. 28. The UE of claim 20
wherein said neasuring neans neasures a different group of tinmeslots in
each frame over N franes and repeats this pattern for every N frames. 29.
The UE of cl ai m 20 2&her #her (Saiod gaied @0 ewhdrgiadsdid mredetermingpr foswd one of a

plurality of . N%m}lmes\és? 11§CP and ISCP for each timeslot.

26. The UE of claim 20 wherein said predetermined format
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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