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[0007] Yet another distinguishing feature of HSDPA is that the data rate
and amount of DL transmission (Tx) power that an HSDPA base station allocates
to a wireless transmit and receive unit (WTRU) is a function of the WTRU’s
instantaneous channel conditions. For example, a user close to the base station
can reliably receive a high HSDPA data rate with low transmission power. A user

far away from the base station, or a user confronted with unfavorable channel
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with an ACK/NACK on the High-Speed Shared Control Channel (HS-SICH)
whenever a DL data block on the HSDPA Data Channel (HS-DSCH) is received
by a WTRU. In W-CDMA FDD and TDD medes, this mechanism is commonly
referred to as CQI reporting. ‘

[0010] The method for measuring a CQI in a particular WTRU
implementation is not standardized, but is open to vendor implementation. But
the method of how to derive the reported CQI value is standardized. In the FDD
standard, there is a table (as shown in 3GPP TS 25.321, Medium Access Control
(MAC) Protocol Specification, 5.4.0 (2003-03)) listing some 30 CQI values roughly
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[0013] Because the reliability of a WTRU’s CQI report has an impact on
HSDPA operation, it is important that an HSDPA base station has a means of

determining whether a CQI was received in error. By discarding any erroneously
received CQI, the HSDPA base station can avoid the situation in which it would
choose a DL data rate and corresponding {ransmission power for a user that is

not adapted to the user’s experienced DL channel conditions. Erroneous CQls
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[001 ‘Unfortunately, the HS-DPCCH (FDD) and the HS-SICH (TDD) are

fast L'1 UL signaling channels which do not include any UL data or a sufficient

number of L1 signaling bits to make efficient use of a CRC. To provide sufficient
error detection capabilities, the CRC would have to be nominally at least the
same size as the data field that it is verifying. With these considerations, current
HSDPA standards do not use a CRC on the HS-DPCCH (FDD) and the HS-SICH
(TDD).

[0017] Therefore, based on existing techniques the network (base station or
RNC)hasno means of reliably determining whether or not a CQI was received in
error or not. The network can only configure the WTRU to use a high enough UL

transmission power by means of an UL target SIR and by “experience” from
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two different values representative of the decoded CQI message; and d) comparing the
at least two values to determine the reliability of the CQI message.
[0022] In accordance with a third aspect of the present invention, there is
provided a system for determining the quality of a transmission channel in a wireless
communication éystem, comprising: at least one wireless transmit and receive unit,
including generating means for generating a channel quality indicator (CQI); a base
station, comprising: receiving means for receiving the CQI; decoding means for
decoding the CQI; computing means for computing a first decision metric and a
second decision metric of the decoded CQI; and comparing means for comparing the

first and second decision metrics to determine if the CQI contains an error.
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quality of a transm ssion channel in a wreless
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quality indicator (CQ) nessage; a Reed-Miller decoder
for decoding the CQ nessage; a conpute deci sion
netric device for conputing a first decision nmetric
and a second decision netric of the decoded CQ
nmessage; and a conpare decision netric device for
conparing the first and second decision netrics to
deternmine if the CQ nessage contains an error,
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CQ and its application to outer | oop power control in
accordance with the present invention. The nethod 100
begins by initializing a tinme interval clock and
several counters, such as total HS-SICHs received,

Woeedesgh, f al se HS- SI CHs received, and nu Tré%beas/038243
HS- SI CHs that have been m ssed (step 102). The I'S

recelved (step 104) and decoded (step 106). For each
{ I.s ..
o0 rf’pu'f“té @fz Pcﬁle a@ceﬁﬂ g&%ﬂ? I oquatﬂg' érpg 8};‘ %tgﬁ'%%éﬁedtewc%m a
vaVn:@sSSanmrsmhe;m ed (step 110) and the difference
DIBYRAT, L Fidid 1 iRARRL, SALUER 160G SSHELILASH: (HhBRy o
mﬁQIi aud its appliedticamt ’@douter @ epovien eontfoli in accotiahevwith the
I BRRE b RhE bl hod DR SHBGE £ soTpRb e

i tani ssevérsk emnhe@bs( smhpas ﬂ)ﬂaﬁ)HS BDCE Feckived, heurdbdif «frfalse E1S-

a0 bt TG It RECR oo iR (et The
ariQiis caceived (séep 104D aypd détOded (atied 166)IBéraabh sahbd in the CQL a

whet t d_of by
TSGR 5 103 5 Bt " P, 08 6 o e
-1 @41ue3 lee slelmq:ed@étep 1HD andﬂrbdiﬂéif ence HpWRLS tHxaho uﬁtgﬁgu %Pﬁs is
rdle val.ue o ers or er e
{ ARy R 1 LN rete Do PR 1o ot fqpion metrichis
! r&tr:duuaﬁ tl\j:ﬁéteﬂhhier 1ﬁﬂ: ik dblow alﬂ:&éshomﬂ%pdldﬁllgw TR is
[ e t her. t C t.,or exceed a
| RelonE fpeag then @1‘? é@ﬁf Tikply 1 b crpag ook & digcarded afep
taiex greater than the threshold, the RNC is signal ed
126 RNC t h | s the WIRU _t dj ust
(RO 1 atesne Ermoscments ot Paraode the Phreshala, fenbs Rl is
e pessufel ephd 3)d (ste‘ 1188 md, tﬁfe coltfersiaf®irchdBéntad (s65120)

not be&#l reached or if the counters are

ep 1
bePd R Teterminplia '&a%% f"é'ﬁ Ieljte end, gfytherfgme jatervl hag dgen
( sdsRRed @Gp. 1229) Qﬁﬁi flbd 1:Ja§seB Qh&&ots&fii 10T4hﬁ1e‘1bdﬂ &@%ﬁ €04-120
deterpined in )éi]I ?1‘5 pl i cable when'the tric
aFPeRlF SRS, r%ga essofthg uPPf thg goyntensiog yha#b@r the time
P UitervaUREEE=S u-edt hen steps 112 and 114 can be nodified
ag@fgglows Theratlo of the lar -7 WO L.
3551575 BHPemIsI basomirediter L thipadpiorminativa i
S8aan d.rﬂgﬁrea B4 cARErS nQRt BRLicb&d 4 BhreHofd ALE dtép L8R, If the
an

cou)nters are equal to or greater than the threshold, the RNC is signaled (step

126), the RNC then signals the WT'RU to adjust the UL transmission power (step

128), and the method ends (step 130). Ifthe end of the time interval has not been

reached (step 122) or if the counters are below the threshold (step 124), then the

method ends (step 130).

[0036] It is noted that the difference determined in step 112 is applicable

when the metric are logarithmic, i.e., in dB. If the metrics are in pure numbers,

then steps 112 and 114 can be modified as follows. The ratio of the largest

.
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the ratio is conpared to the threshold (step 114).
[0037] A simlar alternate nethod involving additiona
lub signaling entails sinple periodic reporting of
the total nunber of HS-SICHs received, the nunber of

W Ay ddem®l CHs received, and the nunber  of "'%c%'nﬁ%“ﬁmossm
t hat have been m ssed over a fixed tine period and

reporting these nunbers without regard to error

t g 3R0h horid taegefceﬁ%pirg&@wﬁ% LEROL LG8 Y8, P and

nmor e si gha PESY conpr e
i mtheraivtis compired Notie tBresh@d88¢p Fl4ure 2 shows an

al 2 s e yafha? Ot R e ASLADE B AMink it Lol 308 slehbiing
and I'ts app ication to outer-loop poOwer
conntsdls simpla periediaraperting) of whe ﬁmtalhmnmeesﬁﬁiﬁ -SI¢He received, the

Th (A
£ o SaBRLA IS0 Ao e Mot b P AU R G thas By been
f amssselisva] {ftiged idne pura andaregontimgtibeseafuntlisr Sithisattrbgdrd to
h b [ . (.St The,. [ . .

(= Fp? SR, st TR Ll DR pard adi iy Sl rieratig
t hdutOgbyldbedessicamplex e implememtaih ke NodeBnput ed (step

The t Iar t decisjon,netr are . .

seﬁkgﬁ Ef f%%?“?nﬁ“{ %?Qﬂ%ﬁﬁﬁ#éﬂ%éﬁbjﬁagg%ﬂ?ﬂgﬂgfhe
:jv\Af'D?liaaElﬂ;g $f zki) Gfll ang 1ﬂts ﬁpﬁdaﬁbﬂ th@rtdex bbe ﬁowe?‘]:&)trol'ﬂi] @ccordance

[ e between e e |s ricsis
o i PR Breg et e Bt e mefiofl U, Peipss by MpiBelieing several
( ﬁbﬁﬁtﬁl@uch GH3 tdthEHShSﬁ(EHE eéteﬁed,slub;ﬁieswffhlse Hs.mme&eak;ed
then_t he SQ. i

i SR PSR RS SRS tikt hereToon pissed Bn T2 Y So—

aboite 2038 abdd d@ﬁbhé& (Gtept2|06)1 ForeackSdmbd il (RSCQE d db@sioRBhetric
t he counters, are i.ncrenented

val i d ep 8

(sPadige %f@;npaﬁeé thon G T DA ocingh RHE T HBs APhghlected

C O (§B£21D) aﬁ@theqrﬂ@%ﬁ@%naeemh@ﬁb’@ladgééa{raﬁes i6 8ét8RAniAdd Istep
if %L g asse back p 204: the | oop of steps

204190 Ehe b@s? 3@8?% Jlerigiopgretaies i alugtedbto

of dét!aﬁnﬁl@umteis&)ela[woQQQ}eshéldt(mp AUNULLR @FEreBAl beldw the

or greater than the threshold, the RNC _is signal ed

( sttpshpids yhen the Gglas kgl ia Peikerson, proityerksrarded{gien 416).

t h oy tr almi@ SiFbRACHIS WBdvethd BReshd ) theﬁ'iﬂe CQFls PRIsfREd to
ends (step . Jf the counters are belowt

t hbe ¥Rbd dsf(egt Yolext, thespuntpes aAxer Memeragied 6%% #20pend a
[ 084 dimii&6n ﬁd"ﬁa@@ﬁﬁe&b@{ﬂe%uﬂﬁfsoﬁ%& Jrfb%eéea%eﬂhy&ﬁoﬁ%axue

bit code word (steps he out

de(Etm 37 FHlen £low nasses tbeclv % ﬂeml@om s*@mu?é’tlﬁﬁe gepeats
hy gRiResesdy, o s4 EhBVEIREbf Bl chidtgfdTation bits n is
related to M y M=2n (in
[0040] If theé counters are equal to or greater than the threshold, the RNC
is signaled (step 224), the RNC then signals the WTRU to adjust the UL
transmission power (step 226), and the method ends (step 228). If the counters
are below the threshold (step 222), then the method ends (step 228).
[0041] ‘When the base station decodes the received 32 bit code word (steps

108, 206), the output of the decoding process can be viewed as one of N distinct

hypotheses, where the number of information bits n is related to M by M=2= (in
8-




-8 ~ WD 2004/ 051872 PCT/ US2003/ 038243 TDD, n=10). In
ot her words, one out of Msynbols is sent fromthe
WRU to base station. The hypothesis test at the base
station selects the nost likely nenber of the M

wyIhRls@bphabet, and then converts it back ippf@siofsidsas
information bits that the synbol, i.e., the encoded

code word, represents. [0042] Different decision

al g8 hDITH, 16kiSdr ol dsdsaeergbu%m mals FRRLESER e %‘ﬁUtobase

most |1 Kel gl receive ten varyling on
k ngbation Fde wﬁhewtﬁb’mﬁé}he base stagionwpleds tha‘mostt hksly mEmsber of

i kel t.he
B i L
al dersyoibad, peothmsowcabhmda@ereseWr an al gori thm

o P8121°70 P PRBrep Bl AgHis Bl G ABEE MR ifresentyoe

d emgfetdﬂcebmecawm& pften Wynutoohdmt isf krlotwar abputithe hymhels.

- fi eac e n, eacl nbol a
pai? | %ﬁm‘géle’ vvave or mé( %1%‘% %h%{t éﬁ‘]i%) ghlsnﬁ%’hgﬁm
f | int@pombing shiakeewlelge intcthe demismnmgeﬁmmrpwvidas afadvantage
f apRtli r s he
cor r%el(&gml % ‘QR'{IE }?pé’trsnesef}@ﬁ g yf"g’glgé’f %’g%% 'i’iﬂ-y often. To
f i flurihes 111131:1’@5 mﬂiel EDR cpeakt, tizalecaiap e&ﬂ«»mgatb dike 32 hghtched
e ns th "very likel h|s t he
SRl e AR Por 3 s wht doch el Bon 4 prtiguter
chquveﬁmm @iﬁpﬂm;t mdem:e)s rigdch mamhéeliﬂter%rma’tks RB&6ceived
that "unlik s the ri nbol n
| S teB o S avelRR STt o et s Sghels e
angdrietatib@t @rtpiriaefdorh Gable of kHee 32 )tﬁé‘t@lhed ﬂR&rsViaSbaﬁﬁﬁlﬁy a peak
Becauseth|3|sast istic S n
VEFSESRPHE to e n ATES e et kALt £ g the
t f@inbﬁ%nﬂﬁwﬂi&ﬁﬁl ‘é Me@mleqmalehhtos‘a chlti]ﬁ &gﬁ&i‘ce), sné hewail
in Fi The rocess in the base sgation
C GriefAioR phal Intan dba s e, e e ppbol n Thers the
S QhigesigmiakioGtlofithé 32 6litafned p@m@ﬁysm dHdds O68rmiRLd the thb
L Th gﬁ.l lty det ecf.or can be
HE%F Has 5 effnhsmb@aﬁfesspn gveragethe
dltﬁﬁérﬁilﬁe&@m ek bew@éé&]iod ﬂxaﬂ emwhaa& N&n example of this
i nformag i nblt Se%ﬁ%ﬂ'ﬁ B‘S‘B word) is n hits
| d’ﬁ&”essﬁﬁé S gwcassew%baﬁ%@ahqugema
gad@eﬁw bftcetthainsel Bits ko doft &%%)Bn Midtiibs fbﬁé&rﬁﬂ%%ﬁ%ne
Iotu.t ofelﬁLteé]lc OEO{‘hee é&[rguaﬁlty Idf?’cector cant beelgn?ﬂe%ge%tgd in a single
integrated circuit or as discrete components.
{0043} In general, the information bit sequence (the CQI word) is n bits
long. The CQI word is encoded to a (N,n) Reed-Muller code, which consists of M
(= 2*n) N-bit long encoded bit sequences. For example, in TDD, there are n=10
information bits, which results in 1024 (M=2210) possible encoded words of
length N=32 bits each. The process of encoding the CQI on the HS- SICH
provides some repetition, which maps each of the N coded bits into N*4=L

channel bits. Every channel bit is spread by a spreading factor of 16 (.e., a 16
0.
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information bits, which results in 1024 (M=2710)
possi bl e encoded words of [|ength N=32 bits each. The
process of encoding the CQ on the HS- SICH provides
sonme repetition, which nmaps each of the N coded bits

WHﬁosts'zJ[ channel bits. Every channel bit\ﬁgsm?s%og/%&us

spreading factor of 16 (i.e., a 16 9
2004/051872 PCT/ US2003/ 038243 chip | ong spreadi ng

sequence), resulting ip L*16 p h
OIS T per ook ety afrelisin i R & iy 16)TDD, the a1
Re@gkﬂw Eérey: algfmsudagxsa:@h 32; almpiaed}i Mun&?enc&c&ﬂg?&nd ﬂl—lao N=
ou engral il , e sane r nci e
??% Fre%e 48 ityp fo‘gm‘i E%P%‘%-/W#%BSW? Hﬂa&e ef*él)g method
eﬁﬁ@%%hd[f(ﬁ@ﬁﬂmﬁﬁxdﬂ@%eﬂéodﬁi@ Il in the art vvould

realize, other {pe of encaodin schene

usi@ié¢dlang t 11n theart worldreali staqwﬁliwtréw% epgoding
S CRERS meSthe ufs&r hﬂd HRRbnt MeMid i ndt Nmithi £ the 8GR0 Set

schenme as known by chanpel coding theory and existing

f dertprhereipofie ariitrapaNhpbencpding sghemenas knovay by ehangel qoding
I afhibry@hd ek fif mme%oiab Bﬁpa&&nst@?mmmmnﬁbg ﬂy@%&iof

operate with t present i nvention. For exanp

Regfrwgtipppits twcg@edmha%@éﬁe W@ﬂw@petaéﬁmtbrth%‘present invention.
Re@dit e§9ﬁ9{g)g FeRdl! Mu]fe? Ti!rgz d?e.seébﬁﬁ Qrdel5aPE! 4 RQ -88lomon code

codi ng schene on (N, n) I's not significant, as

| cegldeps used T@é@@ﬁmﬂe@aﬁm@m@m og) MNm)bltamotﬁmiﬁcant as
b 5 thEflochl ball M GUEY Hoor S Bisich M RE Ror AR S every
aﬁﬂﬁﬂxﬁﬁhﬁtﬁiDhaﬁmiQ%th¢d¥¥§@}e 2 represent one
|
B © TR PSS kb i st E
possrebmt oneposgikignpeibod thdetermine GRI reliabilify e tmstous other
h
HAe54s M GLBLANIPED! felBulth SrOSEORN. ?%F%%%% e rdthof
( I‘th gojarestroy begest decisituniditiobt thatsecony \greatead Ol'sthﬂJfference
> R Eon A BBl B AR RRGS) BAG pY BhaiEmSinabifte by way

| arges
s af sordle Slal@eeluaubssa (1) 25¥F N q@m&s thérealnatvf the {Rpest obdeatvésipeak

expr sed /1

Bt kS Tl WRTTREUE oplrye Bl e 800 TR B e

rrmxhr;adsemh‘ asldt er Plnﬂfﬂaegun&:@- logPima]ﬁiogGHeymd) ort imere gatarmll;ofas

t ensr gy reat ci n_metrige.to..t su

ot Ereqnih, Aol pEls Rl B aied s o Pmiink (it Gpanif” The

otrhtio ofthe esdérgnofithé ghieakest &'eatsme»tﬁmnic €0 thidiswinior 3 weighfed safcof
the energy of the set of M-1 other decision metricg. For example, P; (i=1...32) are

values of the observed peaks at the output of the Reed-Muller decoder. Pyax is the

maximum P; value. The measure R is expressed as R = Pyax / (% P; - Pmax).

{0046} By comparing the soft decision metrics of the decoded CQI symbols,
the base station can employ a simple threshold-based decision mechanism in
order to decide whether the received CQI symbol is likely to be or not to be in
error (steps 114, 214). As an example, if the difference between greatest and
second greatest metric is less than 1 dB, there is a very high probability
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val ues of the observed peaks at the output of the
Reed- Mul | er decoder. Pmax is the nmaxi num Pi val ue.
The neasure R is expressed as R=Pm / (E Pi - Pmax).
[ 00461 By conparing the soft decision netrics of the

WooesRgised synbols, the base station can eRhRYoeSessr4s

sinpl e threshol d- based deci sion nmechanismin order to
deci de whether the received CQ syrrbol is likely to be
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wen‘cmha(eﬁaer QREKeE QA, 'Hheﬁgi'apKEﬂHdﬁQhBB’ERﬁﬁﬂhls\Mﬂgflé'blt The

[ f t.he, | on wor d and
sty theresf b bitS FEfpe Gt and fayglenote
Q%SKR@éon%éﬂded'ﬁh@@bﬁM&kMW&m&BwBﬁ&ﬁzﬁbeﬂdﬁhﬁbﬂd’éﬁh%ﬂs

bi.t i ncl t ne i nformatiqn
piin ahs FSrRECE drasagr Mk theipec B ScumBeRds O Raciant.
Tl'l&fé%@@pﬁs ﬁbﬁ)ﬁ'{ie @0k eﬁﬁ 1%ie (V%Eslg—]l&; tRedE3Rhe tBifl:sb lwhlcl? 1tnglc?.tes
or its _in e ranspor oc a
w?*%&i’\?@e hipastansof gﬁb@ﬂ% 8BS bitsg inemEems show
t neowr d enmeftollodify 6345%019& mlal §8 %dﬂeqﬁmeIg%resva5 1
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olts ej¥A k] RBe HRHEstlsk Y i
Aﬁﬁ I{IACK Ostgzénﬂgg%sl s? g% th rses hol éﬁ%tn%la%ﬁﬁ péaksjl&s thil1
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t1 RE<cBire ARG SRS Fbjdbkd B54w16RE COIAdt RGP K Hea Sily 2A8d

to meet target errors.

[0049] Thus, an improved CQI field coding is made possible by the use of
the present invention. Under previous methods, when the HS-SICH carrying the
ACK/NACK and the CQI was received, there was no means of knowing if the
received HS-SICH fields (either the ACK/NACK or the CQI) were received in
error, because there was no CRC. If the ACK/NACK is received in error and the
Node B does not realize this, the Node B could, for example, retransmit a packet
that was already received successfully in the WI'RU or discard (not retransmit) a
packet which it should have retransmitted and WTRU waits for an extended
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dB away in anplitude; 3) erroneous CQs can be readily
detected; and 4) the ratio of "correct CQs falsely
rejected" to "wong CQs not rejected" can be easily
scal ed to nmeet target errors. [0049] Thus, an

I JRL f|eId coding is made possible b
‘PB 26bh e p r esen %ﬁ%@%nb’ﬁ&ms

i nvention. Under previous ne
when t he HS-SICH carrying the ACK/ NACK and the CQ

F e PaPr RS bR Tt  dat R {RER? pfiive E@%(m&gygsﬁt 5, The CQI

cQ I)elmhhizy deteaioreakcomdingetor hie, proedid dsventibe oW shéMode B to

I1f, t celv in error.and the
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CQ covdr@ge, 8l WITRYPOi@ineetibch pfed ntlistBe sulhididi® tdmEIERY average

oD DGR iR mropered Q) Golpitltyditepneumethods provid the

ap NSRIB, ¥iLrepoitithe CQIl HR h&ink IPHALISSE A cufledPtrahBmission
order to ensuy e.reasona 11Lz}loften (<1% of the cases

whdVeesdtpetip tha Y TRY endighegmenns to adjyst thy rower pritings.

HS-{6b:0H neegrerire! fe félﬁgllltﬁﬁe@cﬁﬁrgﬁetﬁWcanTﬂb§ be used to
means that the WIRU nust transmt at a %Q ower .

Be Fa0iEde indicatorrty theddSHBA brse datior Ang SSHaH / HS-
bl
ablrep GO FRXbth Afte aﬁQ‘C@It%gfort rregcto\étieﬁéefufe ﬁéﬁﬁﬁ%{%ﬁ%@&that

power nust be sufficien aver age

BEAh®PRYvalue may bp ingyaerelf iszdro paskibleadp plerty thtoughst mewsage from
e ttﬂ@ﬂSWA%sQ &aﬁbﬁ to £hig ?‘I@Bna Yh ST dbARL htwagk fu@&fa{é% ’that the

the neans o trackin current transm ssion
setdelivryed SHR may %ﬁdtet Rinple statistics axdj nrevidedy euqzbomhow

S e%ﬂﬂ&%cew&pﬁ@(ﬁmﬁ% RS A n af ﬂgfﬂ%&ﬁb} PR Whre declared in

detecti on net hod can al so be use rovi de
i n@renbased mCehmepinvhmeny setal HSfSIGHd weerdebi@ednver the

HS; GHIwRE t
al e%gyﬁ!ga IEI@B%%D ase Séﬂﬂ o-n ﬁl?ﬁatargg:5 cﬁg QE ﬂa% beén sent
be af all.éihege arelfendtionathad wouklsiopinally be progided by h C&ﬁmndmhxch

Te%57980 hhIMIe HHRPBATNARE B bl Madiorl B NG ibtrics.

network 1 nter
[0051) According to a particular aspect of the invention, new messages are

added to the Tub/Iur network interface to define occurrences of the number of
failures of a transmission and the number or occurrences of symptom-free
receptions, i.e., to report that a given WTRU has sent X successive UL HS-SICH
messages without a failure being reported.

[0052] Upon reception of a predetermined number of CQI failure indicators
related to a particular WTRU or HS-SICH channel, either the HSDPA base
station or the RNC can take appropriate actions, such as changing the power
control parameters for the WI'RU or the HS-SICH channel, or discarding CQls
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delivered SIR may be inadequate. Sinple statistics are
provi ded, such as how many received HS-SICHs received
froma particular WIRU were declared in error based

on CQ netrics, how many total HS-SICHs were received
Wodidifer, same time period, and how many HSp@l&ldSe0eisess
decl ared not to have been sent at all. These are
functions that would normally be provided by a CRC and
WNLEA usRE pRbvRolR0 TRIP képofide 1 ODI N frsFiPA rtg%lssﬁégldr}sy In one
test based on soft decision nmetrics. r |

Acesberlimgnt of the prepentinyention hown inFigune 1) eopaby dre hakenawer
nme 3 ' iLnterf
oS Bl e e e sachy e (hich W1GAARD Rl G 1358 st
t r epts HSSY Chhreseiged fremna WBERUoso Hureforectherssamfat most 20 HS-

SYSTO I F008s. AR SRk N5e d«l,fﬁ%d Frabif0. SPQth1 éegew%fﬂgiéiﬁﬁs,

at
WRU has sent X successive ge

wi falas HES-81CH ;| and anisesd HIS-SEQEs) ed. [ 0052] Upon

| PR o s vl B BT ELLATE A<l oD,

c hidenaiveniion herequilly dgplivablease HSDHRA i FIDD csnd lotheRNGodsanof

take gbar.oprd | S:changi t he power
T e TR
c heuveneloop poweti obol iWitjleG@lesific ebodinlM2FAR4 ORek8nidinvention

P sin r eVl ous reports far.
iEERE R e celitbety ey R Blins e YGfHond cotl be
primpgdeby dne\skiited dnthesirbwithout dEpg:ﬂfr@ fiom the @%Hp% of the @nvention.
taken ,over 200 nB ti ~<ntervals. Ln _eac r.age ., .

(i ESersrgtotTeayes Tp RLPlSis fodiot duif fepartilar invention
HSnS@inghrayecei ved froma WIRU, so therefore there are

at nost 20 HS- SICHs in 200ns. Al counters are

defined fromO0...20 (total received HS- SICHs, false
HS- SI CHs, and mi ssed HS- 8l CHs) * [ 00531 Even though the
exanpl es gi ven above are directed to HSDPA TDD, the
invention is equally applicable to HSDPA FDD and ot her
nodes of transm ssion, for obtaining inproved CQ
reliability detection and i nproved outer |oop power
control. Wiile specific enbodi nents of the present

i nvention CQ have been shown and descri bed, nmany
nodi fi cations and variations could be nade by one
skilled in the art wi thout departing fromthe scope of
the inventi on.
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The above description serves to illustrate and not
limt the particular invention in any way. -13 WO
2004/ 051872 PCT/ US2003/ 038243 CLAIMS What is clained
isi 1. Anethod for inproving the reliability of a
Weveebsisigal ity indicator (CQ) nessage in Pm?{léz%
comruni cations network, conprising the steps o ;
receiving the CQ nessage; b) decoding the CQ

message; c) conputing a deci Sk&MM¥etric value for each
YRR id Qa6 nmessage; d) determining a |argest
deciston netric value; e) determ ning a second | argest
decision netric value; and C f) determning the

Vel ugs St 2 Hsthottrot PloRng Al PSR! iy ipdigptor
c| 6P@) messagetinorwivdess comimpicabienshaperko tomppisiog timt stags of:
a nurrbga:r% of re%{-l gﬁﬁ@ﬁg@Qt@gleSg%%sages recei ved over a

I Nt e

tinme erva of the tine interval,
conpar ilg tﬂl@odmgﬂmCQImssaga;eous cqQ rressages with a

t hresh édv %If t.he ery Qnegus

rressag% ex%ggygltm? HR°esho Qf\{/lgl ?Jreeaolf engogiuéﬁtéﬁ ?ﬁg
a r.cmehage,ﬂetvvork control ler to adJ ust the transm ssion
power a,wrel ess rané t/recel Ve nit which sent

t he cq mes T FREROTBI % m 1, furt her
conpri £)ng ddternshinga @bond B}gesdoisiongmetrio wahes and

nunber b HPBREBEE Coropneigries. ok S & toPgaring the

vavalaes obtamed in steps (d) and (e).

2. The method of claim 1, further comprising the steps of:

g) counting a number of erroneous CQI messages received over a time
interval;

h) at the end of the time interval, comparing the number of erroneous
CQI messages with a threshold value; and

i) if the number of erroneous CQI messages exceeds the threshold
value, then signaling a radio network controller to adjust the transmission power

of a wireless transmit/receive unit which sent the CQI messages.

3. The method of claim 1, further comprising the steps of:

g) counting a number of erroneous CQI messages received;

h) comparing the number of erroneous CQI messages with a threshold
value;

i) if the number of erroneous CQI messages exceeds the threshold
value, then signaling a radio network controller to adjust the transmission power

of a wireless transmit/receive unit which sent the CQI messages; and
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i) if the nunber of erroneous CQ nessages exceeds the
threshold value, then signaling a radi o network
controller to adjust the transm ssion power of a

Wi reless transmt/receive unit which sent the CQ
WoSsassEn and - 14 WD 20041051872 PCT/ U32003/P@§%§fo§3103@43
if the nunber of erroneous CQ s does not exceed the
threshol d val ue, then repeating the method starting
from sidep (iE}he nppmbbeoherxenee® CQlsl doshmotnextbrgidthefthreshold
clgj i Si ' .S tng

¢ n g therl RpEAELe (TR i S Ty 8 uSRSE0RL
given criteria. 5. The nethod of claim4, wherein the
criterija i 1 Sind ' t ween the

| ar gest4 i deghéﬁg%h\%(g%ﬁééégdn% f{uhqgerscg%%{ﬁig{n%grﬁ 53% Oggci si on
val ue Eb | edsatdingtlze QREdetegamhen thataeparton Tiks to meet a
mef.hqd .claimb5, wherein the predeterm ned value is
bé%ﬁ%%%ﬂ£E%Band2dB. 7. The nmethod of claimb5, wherein
the predeterm ned value is less than 1 dB. 8. The

met hodxof [ erein the criteri.a in ste g

"F et ar g Hhehpn ek, Witk g8 S Hifrlaliprr el @ ity
t hiifferancpeletwelec tle Iangest dexdsiors value ahé thé beond largest decision
pr.g eélgrlrgi 'El?d g/aIeLeaete 9. The,nmethod of claim11, further
conﬁ?lsi%ﬁ e Bt 8 OTHRe faﬂgriodically reporting via

an | ub nessage a total nunber of CQ nessages

recei vgd, nu roof . false ssages received, and
a nunber o?"he&%%ﬁ?ﬁe‘g&%‘aé* W%Qgé*&ﬂgwﬁg‘ﬁmnfiﬁawﬁ@mm
perdBednd 2@B. A net hod for inproving the reliability of

a received nessage representing quality of a

transm ssion channel in a wreless conmunication

syst eny. comhe nsithdl dflais § elferéh thepredebsigiiNdd @l is less than
c el quality indicator (CQ) nessage froma

Wi ‘ess transmt and receive unit (WRU); -15

8. The method of claim 4, wherein the criteria in step (g) is if the ratio
of the second largest decision value to the largest decision value is greater than a

predetermined value.

9. The method of claim 1, further comprising the step of:
2 periodically reporting via an Iub message a total number of CQI
messages received, a number of false CQI messages received, and a number of

CQI messages missed over a fixed time period.

10. A methed for improving the reliability of a received message
representing quality of a transmission channel in a wireless communication
system, comprising the steps of:

a) receiving a channel qulality indicator (CQI) message from a wireless

transmit and receive wnit (WTRU);
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WD 2004/ 051872 PCT/ US2003/ 038243 b) decodi ng the CQ
nmessage; c) obtaining at |east two different val ues
representative of the decoded CQ nessage; and d)
conparing the at |least two values to determ ne the

y of the CQ nessage. 11. The met
gﬁglﬁori}]mfj(l)éﬁfurther conprising the step of: E’@ﬁ %%03"038243
an action based upon the results of step (d). 12. The
met hod bdf clexoding the GRE nessagst ep (e) includes

S R kAL ot R

I eé)wmeamgeadambs as representing a | argest magnitude

of the Sloc: SO HBLRY & 1oaf i SeHip ABle BT PR piabf ofthe

wheé¥imessdgep (d) includes calculating a difference
bet ween the decision nmetric having the | argest
magni t ude and the decision netric having the second
| ar gestilmaghhé méthodiofcldRe uo,efhﬁheﬂ&mp‘ﬂs@gwemwﬁ dff

claim1l rein ste d). i ncludes cal uIa

ratio 8f }/!rq?gmegr?é’r Eibg 4‘?@‘1’88@7‘951"’6 E'rtf’E VI ng a

| ar gest magnltude to the sumof the energy of all
system for determ ning

ot her ci trigs.. 1
t he qui§1 t§+ mgt. ﬁaﬁé‘mgi’&%ﬂe&ﬁaﬁ% (] Wchlde&pw&dé%outer

cpma?lpbﬁ@tdoﬁﬁoﬁyst'em conprising: at |east one
reless transmt and receive unit, including

generating nmeans for generating a channel quality

i ndi catigr (1d ﬁletlﬁdlaﬁ%ﬁlﬁtl@t WhBreirCQEP (d) %d‘l‘&des'&i%ﬁ@i’n&'tﬂ&at
nmeans for receiving the ; decoding nmeans fo

deleastiti tig velyes esyepresenfing a geqimaenitnde of a dBCISIOIl metnc anda
PCIdcb B fesPR8ghiud CTRddcion BaRR, f Oor conputing -a

first decision netric and a second
14. The method of claim 13, wherein step (d) includes calculating a
difference between the decision metric having the largest magnitude and the

decision metric having the second largest magnitude, in decibels.

15. Themethod of claim 10, wherein step (d) includes calculating a ratio
of the energy of the decision metric having a largest magnitude to the sum of the

energy of all other decision metrics.

16. A system for determining the quality of a transmission channelin a
wireless communication system, comprising:
at least one wireless transmit and receive unit, including generating
means for generating a channel quality indicator (CQI);
a base station, comprising:
receiving means for receiving the CQI;
decoding means for decoding the CQI;
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decision netric of the decoded CQ; and conparing
nmeans for conparing the first and second deci sion
netrics to determne if the CQ contains an error. 17.
The system according to claim 16, further conprising

%iof?ﬂos ns for perform ng an action reSpgﬂglngszooglgss%m

gi ven nunber of CQ errors received by sai
station. 18. The system according to claim 17, wherein
sai d acti oncomgartig rheank foteam pitdirgsa fivet dgdsdon Méiig andia sscond

| ogp.. r.co o] F 1e_gystem according to claim
16,880\}\7}1%%} eleir;]ncsézg es%cﬁé%a?énﬁnﬁeans i ncl udes

cal cul at i ngeomgmringf meaafor Woaiparigg athd ofivat ianl second decision
signal.-to-interferan rafi.o. 20. The system ‘
ac%ﬁ? S&&%%%‘fﬁﬁ’f@w?&f%aﬁ%%i rst and second

decision netrics are a |argest decision netric and a
second J.ar t deci sion,. tric,.respectively. 21. The
Sy st omocol B TS ePRing K6 maAG B L comprisliR st PR oans
mefol perforiging 66 aciicl rpodkive Go Agivah h@mBbr IR Iferfosd readited by
secqQ de%ision metrics. | 22. The system according to
cl $P3¥ S“al® ei n sai d conparing neans i ncl udes

calculating a difference between the first and second

deci si metrics. 23. A base station_ for determ ning
Che quat ty Tt Stem arearfing, tnlaiariie FherPin S afisdsmeans

C Ojiielidie€ Bleb Ao YEdvidihg bilter Fyp pewer ddftryli Ng at | east
one wireless transmt and receive unit having
generating neans for generating a channel quality

i ndi catigr (1Kd dystethdoldisLiotldnl 1B whesd i34 Béierating means
recej vi ng means for receiving.the X 177 V\B

20051953 gaisulpbng rns dpm ol ating) éﬁ.gmligﬂkm-té—mteﬁereme

deg@l ng the CQ; conputing nmeans for conputing a
first decision netric and a second decision nmetric of
t he decoded CQ ; and

20. The system according to claim 16, wherein the first and second
decision metrics are a largest decision metric and a second largest decision

metric, respectively.

21. The system according to claim 16, wherein said comparing means

includes calculating a ratio of the first and second decision metrics.

22.  The system according to claim 18, wherein. said comparing means

includes calculating a difference between the first and second decision metrics.

23. Abase station for determining the quality of a transmission channetl
in a wireless icommunication system, the system including at least one wireless
transmit and receive unit having generating means for generating a channel
quality indicator (CQI), said base station comprising:

receiving means for receiving the CQI;
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conmparing neans for conparing the first and second
decision nmetrics to determne if the CQ contains an
error. 24. The base station according to claim?23,
further conprising action neans for perform ng an

[ ponsive to a given nunber of CQ e
ﬁ%%@@’gﬁg’@y sai d base station. 25. The base g{:%ilgzgpgmssus
according to claim 24, wherein said action neans
i ncl udetecoding mehns fopdecedibigribe 6@Ter | oop power control

26. The, bhase st af | r di. ng_t l,.ai.m 23, ;wherein

the 11 roioniad B Tof GEhIAN e BhMs daeptf 5of A pocon
dededsiommeatic ofthadetodeds@Qbreohdl ar gest deci sion netric,
respectjvelv. 27. Tﬁg base .st ation. accordi to clajm
23, " whPBPRISE Tipps i SPRRgrog e Red terird desion metei to
a Hatierminefif thecCQI doataimswh @eeond deci sion netrics. 28.
The base station according to claim 23, wherein said

conparing means includes calculating a difference
bet weer24dt heThé bade statibnseeaidihgiie elgino?B, filrtheRtdoingSisingRction

An_integrated circuit,.conprising: an.input configured

{ O PRRE O PORLOBHIG Bt AR TEYORHG: Bt B eembeﬁeg £R) errors
deeadived byreaid babostati@rodi ng the CQ nessage; conputi ng
means for conputing a first decision netric and a

second decision netric of the decoded CQ nessage;

gn d comgari t:]ﬂc_e 135503 t@ﬁatfog@\tc&@mﬁghb a]gia:ta E@, vfrcﬁéiéih salchcHiBs 8lREns
ecision nmetrics to, deterpine i e nessage

oM meRnE foF Broviding oVigF 9B Bpwe eIl

PCT/ US2003/ 038243 30. The integrated circuit

according to claim?29, wherein the first and second

deci si G moTps hase slafion apeardag o e b BRewe: the Srek e gecond
Segaifiord BleBR&! aretle Tirés® HMebBich! HetrlcCARES habaiargedt d&ﬁggon

integrated circuit according to claim?29, whereln sa

- coPRSHHS HFPREWSY- i ncl udes calculating a ratio of the

first and second deci si on

27. The base station according to claim 23, wherein said comparing

means includes calculating a ratio of the first and second decision metrics.

28. The base station according to claim 23, wherein said comparing
means includes caleulating a difference between the first and second decision

metries.

29.  An integrated circuit, comprising:

an input configured to receive a channel quality indicator (CQI) message;

decoding means for decoding the CQI message;

computing means for computing a first decision metric and a second
decision metric of the decoded CQI message; and

comparing means for comparing the first and second decision metrics to

determine if the CQI message contains an error.
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metrics. 32. The integrated circuit according to claim
29, wherein said conparing neans includes cal cul ating
a difference between the first and second deci sion
metrics. 33. An integrated circuit, conprising: an

WokMbydas i gured to receive a channel qual i tg TIUSJ03/038243
indicator (CQ) nessage; a Reed-Miller deco

decodi ng the CQ nessage; a conpute decision netrlc
devi ce 3or Therptiegraigd girtuit gtconling ®ictaimAf, wheredmthe first and

Sege%&gd %ggik 311 Q:netm%é AN a\ol]c r%ahéa dggsci %get nﬁ’ﬁge % (%Hg largest

conpar é i"8T o et evi ce
fldsﬂnanmmsuzuﬂmamdeb13|on netrlcs to detern1ne if the
CQ nessage contains an error. 34. The integrated
circuit according to claim33, wherein the first and
second 3deci Ehorintegtated sciwnid acchaligedb deimh 2% nwherein Gaid

and _a second | ar |S|on tr spect i

S abonhe P Mot Gl s Sy 5 Gt e decision
whmetrids. sai d conpare decision netric device

calculates a ratio of the first and second deci si on
nmetrics. 36. The integrated circuit according to

clai m 33, vifisy Gihtegmédi cretid asiodiig b Oflaiiet 29, CwhereinC 8aid

G oo o A log BCuIREY S ek ence betivien tkrdf s seond

decision metrics.

- 38. An integrated circuit, comprising:
an input configured to receive a channel quality indicator (CQJ) message;
a Reed-Muller decoder for decoding the CQI message;
a compute decision metric device for computing a first decision metric and
a second decision metric of the decoded CQI message; and
a compare decision metric device for comparing the first and second

decision metrics to determine if the CQI message contains an error.

34. The integrated circuit according to claim 83, wherein the first and
second decision metrics are a largest decision metric and a second largest

decision metric, respectively.

35. The integrated circuit according to claim 38, wherein said compare

decision metric device calculates a ratio of the first and second decision metrics.

36. The integrated circuit according to claim 83, wherein said compare
decision metric device caleulates a difference between the first and second

decision metrics.




