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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




conditions, would only support a reduced data rate for
the sane or higher anmount of allocated DL

transm ssion power. [0008] The instantaneous HSDPA
data rate that a particular user can reliably support
is generally dependent on: 1) path loss, which is
based on the distance to the serving base station; 2)
shadow ng; 3) instantaneous fast fading conditions;
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{0010] The method for measaring 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 (2003-08)) listing some 30 CQI values roughly
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standard, there is a table (as shown in 3GPP TS

25. 321, Medium Access Control (MAC) Protoco
Specification, 5.4.0 (2003-03)) listing sonme 30 CQ
val ues roughly -2 corresponding to increasingly

hi gher data rates, and therefore proportional to

hi gher and higher DL SIRs. The reported CQ in FDD is
derived as.follows (per 3GPP TS 25.214, Physica
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“current TDD, a CQI transmission can only take place if the user has previously
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- {0013] Because the reliability of a WIRU’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 transmission power for a user that is

not adapted to the user’s experienced DL channel conditions. Erroneous CQIs
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HSDPA operation, it is inportant that an HSDPA base
station has a neans of determ ning whether a CQ was
received in error. By discarding any erroneously
received CQ, the HSDPA base station can avoid the
situation in which it would choose a DL data rate and
correspondi ng transnission power for a user that is
not adapted to the user's experienced DL channe
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$I01BLi ent Unfetufately GREHSTOPRCHFDD) and fieHSBICH (TDD) are
fast L1 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
exror 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
RNG) has no means of reliably determining whether or not a CQI wasreceived 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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error detection capabilities, the CRC would have to be

nomnally at |least the sane size as the data field

that it is verifying. Wth these consi derati ons,

current HSDPA standards do not use a CRC on the

HS- DPCCH (FDD) and the HS-SICH (TDD). [0017]
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transm ssion channel in a wreless communi cation
- representing quality of a transmission channel in a wireless communication

system begins by receiving a channel quality indicator (CQI) message from a
. wireless transmit and receive unit. The CQI message is then decoded, and at
least two different values representative of the decoded CQI message are
obtained. The reliability of the CQI message is determined by comparing the at
least two values.
[0022] A system for determining the quality of a transmission channelin a
wireless communication system includes at least one wireless transmit and
receive unit (WTRU) and a base station. The WIRU includes generating means
for generating a channel quality indicator (CQI). The base station includes
receiving means for receiving the CQI, decoding means for decoding the CQJ,
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system begi ns by receiving a channel quality indicator
(CQ) nessage froma wreless transmt and receive
unit. The CQ nessage is then decoded, and at | east
two different values representative of the decoded CQ
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[0030] Figure 5 is a graph of the WG4 test case 2 channel HS-SICH

performance, from TDD simulations.

[0031] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
[0032] As used and described hereafter, a WTRU includes, but is not
limited to, a user equipment, a mobile station, a fixed or mobile subscriber unit, a

‘pager, or any other type of device capable of operating in a wireless environment,
When referred to hereafter, a base station includes, but is not limited to, a Node-
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both FDD and TDD; [0029] Figure 4 is a graph of the
additive white Gaussi an noi se (AWEN) channel HS-SI GH
performance, from TDD sinul ati ons; and [0030] Figure 5
is a graph of the WA test case 2 channel HS-SICH
performance, from TDD si nmul ati ons. [0031] DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT(S) [0032] As
used and described hereafter, a WIRU i ncl udes, but is
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[00“5)5] If the time interval has expired (step 122); then a determination is
made whether the counters meet or exceed a threshold value (step 124). If the

counters are equal to or greater than the threshold, the RNC is signaled (step
126), the RNC then signals the WI'RU to adjust the UL transmission power (step
-128), and the method ends (step 180). 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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repeats continuously, regardless of the value of the
counters or whether the tine interval has expired.
[0035J If the tinme interval has expired (step 122);
then a determnation is made whether the counters
meet or exceed a threshold value (step 124). If the
counters are equal to or greater than the threshol d,
the RNC is signaled (step 126), the RNC then signals
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rabubwc:middb@lﬂsab@ﬂpl‘eﬁtd h%ﬂg:hemhmhamaé Bp 114). | [ ?0g7]
ar ternat nmet hod,.i nvol vin |t|ona u
si Bir?g?}. ng gty Bl %’3%3 Q iforgdeferppmang the
t oi-e’lilabﬂiﬂjﬂ‘dm CQI airﬁt&.tﬁﬂfcaﬁ&@ﬁi dﬁ%&' lod oweR UsEd] 119£cc0rdance
faI ﬁ@g 1ve§3)§and t$e nunber of HS- S| CHs
t hit 12}8%%? ’m’ rmetbpd 208 hegins byefnibiglizing several
r emhtdrﬁl Gutiheswtdl HESTCHYYeodited, nhRBar ¢t filte HS[SIQHS received,
holds. This t pe of periodic reporting woul d add

SRS o HaT S5 tha havhbesrapisecd Ehep 208 The 90t i received

' n@fe@rm@l aﬂdﬁéc&l%dl\(&@ﬁ2&) FAQAB] symhish ffthe CRITONG n metric
alggrnate neth d 200 for determning the rellabl?lty
sbep i) et lrreest deniapn melsfe ysdugs are selected

CO(BfebQ'lO) dhdage EMHE@ betideh tl‘iJ‘t.‘%voﬂBFg%@Wal RYE MM ned 3fop

met hod 200 begins by initializing severa counters,
s i) akher Gffarenpsbetivern th«ém lragest devision mustriesisswaluated to

HteBlriliite (166§l uagw 914)%&%!9% 5&5@ ip B8 DANG the

been m ssed (step I's rece

20hyeshold, ther h@GQ}lsﬁ txe‘)e mmor,emhlssl,mbniedu(step aes)
TR0 T o @b anége e th e ATAMLS the Cfifpre dibedto
( éleevl@lltsyemaas)s ANexdlj tiee rambers bae viearemehizdt (stepl 220)emtd a
V Pebifhinatiodak Sidle WHLAGHER counters meet or exceed a threshold value
- (step 222). Also, flow passes back to step 204; the loop of steps 204-220 repeats
- continuously, regardless of the value of the counters.

[0040] If the 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 thé 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

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

hypotheses, where the numbel" of information bits n is related to M by M=2= (in
.8



212). The difference between the two | argest deci sion
metrics is evaluated to determne if it is below a
threshold (step 214). If the difference is below the
threshold, then the CQ is likely to be in error, so
it is discarded (step 216). [0039] If the difference
is above the threshold, then the CQ is presuned to
be valid ,(step 218). Next the counters are

R O R G T
( sstnnoazma)e hy@biﬁzls fzdzsﬁw thabﬁs?Std%ﬁﬁléelb&s Sﬁeﬁlﬁoﬁ Gikelydtenber of
P rsbGTonener. gaq then Briverts ipints Qe mbiomoptionbitafeat

CO%Mohﬁe el dlcoded code WordPfePresbhiaD th;{ t h?gjslhol d,
| DBORIC, | PRk IER b SO e

2 Zﬁ)ast 18dedly tebéivetRiyhid], eRESvArsingndwik is Idown ot OMMR kPMBols.
, bel ow .t he thr eshol d_(step 222), .then the nethod

example) oyt is; pgre; fikelcthat | deptdeuilan symbyl Hetepbethen
t hﬁcd@ﬁﬁ&ﬁl@dhﬁ%u@dﬂedﬁ@iﬂﬁ)fﬂ@ﬁgmé&i ﬂ@&nth%@ﬁmﬁﬂélm adiitage

ouqyput 0 he decodi ng process_can be viewed as one o
FE AR $°1'1

hpowhisk suenosey fbak all sEmbolsisse sert equally often. To

i fﬁ:ﬁﬂh@ﬁﬂhﬁﬁ‘am LSthe FIID esltaitetheldReddeP h{aﬂ\ﬂzl\%?at(a M&F 32 $hatched
T%{?erf o . In other words, one out of SIS
g

e LiltpRivrieach sapbolsyhereimeack wermbybbasw@ pambicular
t &fdveldrod t@n]ﬁ@ﬁ eseﬁﬁﬁicbp 'Ea%ﬁl fatched tmiaﬂo(%}relldt@ e recenred

nmenber of al phabet , en converts

b &eavefarmo Witte fhe ﬁ'faérpfmp. pardspanslingi 4o a pactienarh aymbol. The
|, .cBrreldtidf RRHFRLHFbrE A6 WPIKE 34 %ﬂt@fbﬁnﬁﬁ%}é@ Q)%gllza]ly #: aqeak

D fferent decision algorithns exist to erm ne
r EpFTEsRORdingt tecenerays A ?zmeepgakr @@ena/ﬁ:ditﬁmdhkelx)thle rwas the

V%&ﬁﬁ'bﬂ& A (WheHeid SeddiB
exanp © [ f(wlﬁt }ﬂsécr:mr e %%L?%H‘Fwa c'ﬂgp% a%d %mfm
§01§:ehtmn tAeak meang ¢h¢o‘iuahkdg thisl \saskth:evmﬁttgﬂ’mhoi ’bThéna, the
d
t
o s HaR BN T AL B B AT e BhinBfo e the
e qmbd;th@#wmenfr Becduge tHieis aj slta‘hﬁicaﬁt;@pthlems telst oEE)Eérage the
I r e 3 ched
Péeer S ed\é}ﬁ? gﬁ%ceﬂ? il?'lﬁ%erE : gg’% tgég 51% %8’?%?1?}9 ot this
s ymgetts ihslwven ipdligure 3| Bhe deeading pmbnes(a d:htlxe/blasd stsﬁmﬁea)ts a
E t he re el ved wav m
Q&ﬂl Hﬁa‘cﬁ‘ \?\%\%grf O%frlna%élgfr}@és; 1%%)% Rﬁaéxflgn Inefrics eiy rposs: eone
sywibfIM CEieymbols. The CQI quality detector can be mplemented 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=2~10) 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 (i.e., a 16

0.



correlation outputs fromeach of the 32 matched
filters is basically a peak corresponding to energy.
A |l arge peak neans that "very likely this was the
synbol sent” (wherein a code word is equivalent to a
chip sequence), and a small correl ation peak neans
that "unlikely this was the right synbol." Then, the
Iargest peak out of the 32 obtained peaks is selected
3% determ.ned to be the synbol that was se
B gt%ﬂr%aquég spauence), Jesitiing inbti6ie 6 chipse din Tlala, the CQI

avRbAgs géﬁ@allﬁ&ic@dléﬂ' BReth S8R0} Réeﬁ-MﬁHel%%sduﬂg Ghéh Qflo N=
th t _can be mad exanple this process is sh own

Lgdtd O 29r4$eWé‘$ebfdPWg>f E?I&%%lﬁa ﬁhﬁ sume pringpleof theimsthod

-cq@wotmafoémea&eae%meﬁ&aﬁ%d channel bits into
soft decision netrics for every possible one out of M

CP0inbol As thaee afekillinthe arlwodld aealize, angnothre type of encoding
| b &HE Ha§DelBed and B p”reseg{i‘ﬁfgﬁf%neig ng ﬁxﬁ#ﬁ& tothe Sthemes set

di'screte componénts.” [004 n gener

i rfPehhereinnAnjarbi plercpding edemeoriindvs: by Hiangel coding
|
nggo %gcaggmh hin g%ascﬁgr;a@mfi“ é}nétg}\ &k@g)c%eﬁﬁgm Lés%gtm of
bi mfos@thterm bitsto cﬁdﬁd chanmy bifs meld'bpéi;aw wd:h@h@msm pfrention.
2/\
oo eRabiaa Mok Mabldh AetR ShichT ofdb b3 p{d Beeiidlomqn, gode
p rcoeldds ueéd. Fhe pahﬂ:mglar h@h@ch@ne bintheldS;n) Bitﬁsl notmgﬁﬁéhﬁ, as
it h

" TP R el ol Pl ER om0 gt ey
byﬁmbgbﬂlehahml@a‘eatmtbéchhﬁnéh e., al6 9 Chl p long
S 0 S5 o SRy i g S e
( 3epreSant Ree ct;oﬁéibl{e anethot mfjdétmdlﬂ? TelliabiNty: Nakedotd dther

o.u neral i ane , .

S pretBits Tor Qtbriting QRPeb BT Sl s tible PO eimpl, fhe Fatip of
( the g:)eaiﬂslt _Oﬂiaﬁ@st H&&éléﬁ-t mé&lt d ﬂacmfe s&dond gi'daltesit Jortthe diffetence

u r | Zz€ a (0] I Q enc ene my
betrtesh o vt methle Sl 100 Eation ey Be ot To igtie by ey
t bfsmmn@re éil&htmlfspgmmhﬁh@ﬂe@ theValad Jiﬂtgé ﬁ&geste Ebdé}ved gk
enc n ne .as no anne In eor an

ZRe 33 50 fgnotes, the s éySb ﬁpﬁ’ﬁ@dle?%“%n the gatig (R) Sould be

deilﬁmeal :ilagRl t:SP,La@PLeQudosr 1dgmﬁn9&) (P%PI& SmbiR s&anedly as

cﬁﬁn bltznmould operate with present invention,
secand). Another proposed method of determmmg CQI reliability is the

ratio of the energy of the greatest decision metric to the sum or a weighted sum of
the energy of the set of M-1 other decision metrics. For example, P; (i=1...32) are
values of the observed peaks at the output of the Reed-Muller decoder. Prax is the
maximum P; value. The measure R is expressed as R = Pmay / (Z Pi - Paax).

{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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For exanple, a Reed-Muller first or second order code
or a Reed- Sol onon code could be used. The particul ar
codi ng schene on the (Nn) bits is not significant, as
| ong as the decoder can conpute discrete decision
nmetrics for each and every synbol that can be sent
over the channel. [00451 Steps 110 and 112 of Figure 1
and steps 210 and 212 of Figure 2 represent one

poss reliabilit ous
ot OLP thahthe f&z‘?eam SEIOF 2BA 1EhS 9‘# eBould be
lpahsaab({l.eﬂa Oﬂ_:lm’r (ﬁﬁ'&ﬁﬁteevalﬁtita Qm?aﬁé Gsedf mth'&eco&:egﬁinﬂﬁi ﬁtﬂlﬁced
ar e r e 0 con gre e or e
o ABRHEE e RchPote, B vk el e 4t (opcifrgnce is
( rlﬂatWéén) 0- mbeo tie the probabilitySiriied €QDyERY in @ﬁmsa ¥@fficiently

| e equations, if Pm,; denotes the value of the
Jgé%st observed peak and Psenod denotes t he

oo ek OOty At o
nég r?g?gf %PSADW Bl erpesdenthy T ﬁl&ﬁ@ﬁeﬂé gwd%wes
rr%h@d §b€4 gRd'S manmeggltaﬁsqtf BER! deley M@DW@KJM&(’J@ BHR,
th ner t he greates decision nmetric to sum
o AR SN BER, riedhed Gie: enigito COlls (et grergoal, amd not
Olriigéted CQISWRIEh RS false: TH smﬂpdﬁcluﬁé RMF‘ﬂER ‘%%Lh Hifie

val ues of the observed pea at the output of

REERt b af the teg bitdeng C vaordua@dwﬁecatwmﬁammenﬂaﬂh@dulahen

BHA rQESR ﬁQﬁﬁz
[0046f£L %i?l%:orrparlbng t éﬂ%g?a ggg?vgf;%é]@nlg?ﬁ%lg%iwﬁt The

d&dBedacladys thyaiisr sine ipfornplienbits inthe FQI serdenp] they denote
U S AT b

eC|de whet her recelve
e HE DS transntrrt block thatdhe TVITRU Zdopjnmetsls ahould be sent.

Secg% hsishod B6e Wi GrERGR cwm%g@h&%%%%{sh%ﬂ%h indigates

reatest netric is |ess ereis
vﬂiwprhbighhb'ribbbﬂ} leastyne 00khe toyupi R’EBS pits i imareor. t han

h t (N . | houl
d| scar d:d ’i‘gf? £°fbgér}‘e(%%5e‘%\r/a Enggeggg'lﬁ 2% q’vﬂ‘nﬁf? &)
cthre A SDU T epft @#mtthrqshdﬁadﬁﬂ a. I*ylgmﬁl AhplitEak; 2Dﬁ1emgteﬁa
diff
A T Ny S
bé]B ngay in anplitude;3) sordrdous EQIS gan be lrghhly B@@&Ei{, afd 4) the ratio
L rer%rtéﬁééé #A%eg}ejetgt%d’l 0 b\!wvlrcl)ng)bcg[% rte.]leo . e gasﬂy scaled

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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terms of the ability to detest CQ errors for the TDD
case is shown in Figures 4 and 5. Figures 4 and 5

i nclude graphs for BER after MJD, ACK->NACK BER, NACK
>ACK BER, rejected CQs, rejected CQs which were
good, and not rejected CQs which were false. The
graphs al so include RMF BER, which is the first bit
of the ten bit long CQ word and indicates the

Reco dul at.i mat ei t her QPSK or . _
Th @e&"eﬁ ﬁﬂ E"%‘%)W Pﬁfek"'%%F@tf Iteﬁ?’lga’%?"ﬁg*ﬁné rmmryﬁg thsml
| naelighdlityt Bstediontdccatditg fo'the PiBdehe thvidhiin kfowd aaecﬁbde B to

wor.d . and h y denote the Recormended Transport Bl ock

Setindigpfe epieed S5 irHeareiraliahleand esm take appropsiaterections,

HS 1&8@5&%@&@&@@!&1&3 e brde 8t ershife AR b B CRARHRLAS of the cases
| d be_sent. ThegT%E‘g hs show the word error rate

CVETheaspofvea sk oo iverliahle, Hisi FSSIGH nepds to be received
pr elpaliigh BWH, Miis Abadsahat HRIRTRIU Wil HhAGniRIBS hli’g ﬁe§ power.

in_error. [Q048] The follow ng observations nmay
ma decaysg hei WERHsdoss 2i9h hgve muchpewenard Nade abie to maximize

de gbvdrstfd, HHe'WPRD sGransmadsidh plaw'éi- ghal be%ﬁﬂ%: E@%ee@ihet rage
criterla to rej ect a i'ncl ude he st/ secon
hi §eSICRBERE Q{L Bhe n;emd e sehﬂbdrty iete@tﬁnmyods provide the

amgio% B?ﬁrg 1}3.%?1?1051&91??9 corr ec(aﬁ%ggg?éﬁ@%l y e ec%S Z%SSIOD.
t oPOViersetfinEs|in the WIRL] ard the'means th edJeaisﬁHeypowe:aseetings; o
e ﬁf05b}5‘r g et ftﬁ@:ﬁore,[tgg %%La%ﬁléﬁdet@éﬁob @%tﬁé(&dan%% l%e ueseg to

codi ng e possible use o e presen
i npmdedndlcmw the EISDRA bmetsmjnm anghihe RNQO:HESEH%I(UIII /HS-

CoR im0 A e 55155 05
f i ﬂiedQI(\@ﬂmd'may bérin eAOKI INsGRsoqiosdible 1€k, M@hh&ﬁ&hﬁ@(ﬁ‘om
| SChe S0P PRCRAIEG o UE AvER R g neworkioferbist fiag the

t hdé;vetd%ﬂ&]niay Be dmudegnatt 08imaasatietics At padvadBdl swich as how

(iRRERE recen 20 PSRN FRued RER § pooSeti N, e fclatéa im

s md)rdadsed/en (mlrmmm tibednamttoBlIRES-BECHS weS reddived over the

et e perdod: o i rap HEIls werB desiireanal io ey beepsent
dedtedl ‘i[‘hélse&@@ ﬁfndnm thet whed RbASAN bd fHéERd e ok @Rbg}ig which

t he Node B [ nd ich recejved HS-

- B tiedosble i % Wity fest baserl gpgott decision metrics.
[0051] According to a particular aspect of the invention, new messages are
added to the Tub/Tur 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 WIRU 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 WIRU or the HS-SICH chanael, or discarding CQls
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i ke retransm ssion. Also, in order to ensure
reasonably often (<1% of the cases when received)
that the HS-SICH is reliable, the HS-SIGH needs to be
received at a high SNR. This neans that the WIRU nust
transmt at a higher power. Because the WIRU does not
have nmuch power and to be able to nmaxim ze coverage,
the WIRUs transm ssion power mnmust be sufficient to

| ab| ?Jg‘ta%%ﬁtg’gcg on%rrr)g{Htﬁ?g’é ]gf’ %ég ﬁreugﬂb%osed O%F

r eﬁpmbttdilmglttdﬁ ﬁl({i@bsent herentiem&hoén in Biglaeal), dohatsaue tadph over

¢ PR el fler TP B il s e Lo A S EgSe

r edneaHSJSICEI mediet from aTNITRIF, watherdfero thereus et intost 20 HS-

D il B APl S btﬁ%gglﬁggﬁf ﬁggﬂgfg@:(%%%@eﬁdﬁégfcm,

reﬁalseiHSﬁICHs;aﬂdlﬁﬁsseﬂmsm base st ation that the

| i |
ST 1 b Bl e deRupleh iven B vE Sk egisa o EERPATD.
t dhe hgvclﬁtﬂ[anv isgeclilli‘a%lyl um{)cubl_e Nt WSDPA rm)é) famlae&hei haddes of
t he el l.ver.e m e |1 A " £ .
L s st o R o s L Sefabtity effptive apf jwgroved
HSuirQbig poveeicysitolf Me%p&ﬁlﬁ& éibodmeE BOtNEPRsER Ghwnéign

'H% F b i b Brssiled vt o BeRHES P o ione ookl

m&@aﬁmfi&h@@ﬁ%ﬁm& aéﬁ&tﬁgfroﬁQh@ S68e mﬁ@m%@ﬁﬁon
hgggh ese are functions that woul nor mal

riptionseryies o Miustrate angd net Bmptdég pﬁlrte emteatmn

m@aﬁﬁﬁmyellablllty test based on soft decision
metrics. [0051] According to a particul ar aspect of
the invention, new nessages are added to the lub/Ilur
network interface to def«ne oceurrenges of the nunber
of failures of a transm ssion and the nunber or
occurrences of synptomfree receptions, i.e., to
report that a given WIRU has sent X successive UL

HS- SIGH nessages without a failure being reported.

[ 0052] Upon reception of a predeterm ned nunber of CQ
failure indicators related to a particular WRU or
HS- SI GH channel, either the HSDPA base station or the
RNC can take appropriate actions, such as changing the
power control paranmeters for the WIRU or the HS-SI GH
channel, or discarding CQs -12

f

J.
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and using previous CQ reports for DL HSDPA

transm ssions. In one enbodi nent of the present

i nvention (shown in Figure 1), counts are taken over

200 ns tine intervals. In each frame (which is | Ors

l ong), there can be at nost one HS-SICH received from

a WIRU, so therefore there are at nost 20 HS- SICHs in

200ns. Al counters are defined fromO...20 (total

received HS-SI CHs, false HS-SICHs, and m ssed

HS- SI CHs) . [0053] Even though the exan‘pl es given above

CLAINME directed to HSDPA TDD, the invention is equally

appl i cable to HSDPA FDD and ot her nodes of

transm ssion, for obtaining inproved CQ reliability

dét ect Aomedhod i fisprgaréskminig etéo dpoP PiBverc eohtrol .in a wireless

Wii l e specific enbodi nents. of the present invention

- Comrﬂ‘dQE:a&’é’é‘ﬁ SIRGGH SATRYESBRI the PtenRafl m)di fications and

VAddeflih QRS it h éﬁfah ﬂal&xggE@Q i EEQ%é n the art

w t hout “departing fromthe s dventi on.
Tﬂecmhngéhdé%@}msage,serves to |IIustrate and not

0, R SN 90 ooy N s I spessage

-C@éﬂei'ﬁimirig Whethi & @RSCONHREHAERlE GRforfetiigm _
conprising the steps of: receiving a channel gquality

i pRNEEES 8 panber ad ssrapeousied anpgsages; @l nessage:

SR 95Ty SR 55 SRR s
messageeexamedsustheshoid.ng a nunmber of erroneous CQ

nmessages; and adj usting an uplink transm ssion power
i f the nunber of erroneous CQ nessages exceeds a

thr eshgld 1 in ol %c@&tdiﬁ%cﬁc gfkﬁfﬂ 19 Befdidl {Heil ’de‘f‘él%ﬁﬁilﬂg step

_ the determning step l ecting a | argest
includesi si on nmetric val ue;

selecting a largest decision metric value;

selecting a second largest decision metric value;
| comparing the largest decision metric value and the second largest
decision metric value against a threshold, wherein the CQI message is

erroneous if the comparison result is below the threshold.

3. The method according to claim 2, wherein the decision metric
values are logarithmic and the comparing step includes determining a
-difference between the largest decision metric value and the second largest

decision metric value.
4. The method according to claim 2, wherein the comparing step

includes calculating a ratio of the largest decision metric value to the second

-largest decision metric value.
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sel ecting a second | argest decision netric val ue;
conparing the |argest decision netric value and the
second | argest decision netric value against a
t hreshol d, wherein the CQ nessage is erroneous if
the conparison result is below the threshold. 3. The
nmet hod according to claim2, wherein the decision
nmetric values are logarithm c and the conparing step
| B¢l udEBe deétdiod Abdtiding @b bhg GNC Bf PRE Wreledilg dafr§Stvherein
decision netric value and the second | argest ~decision
the cagpting siap decludesring@tleastaeroeaunteno cl ai m 2,
wherein the conparing step includes calculating a
ratio of the largest decision netric value to the
sécondlh¢ angthol aegirdirgntoranyi ene/af tee prededing. cldii@s, wherein
net hod according.to any one of the preceding, clains,
the GG SERCTAET r@%tt&g ihdPttle SURPHY ot Nighnspeeheshared
contrbP Wha@ireld (HEDSIEBEN PLLARLD r% | A9t A5V 1008 198-JIPRIs received,
precedi ng clains, wherein "the counting step Includes
and oumberpfdiSo3IAHs tindtchavé bheyimispedd shared control
channel s (HS-SI CHs) received, a nunber of false
HS-SI CHs received, and a nunber of HS-SICHs that have
been mMiss atbthéd ddr@raRidasangddbNthd PrédBainBelfimd Neherein
precedi ng clainms, wherein the adjusting step includes
- the agijysting micn ingndes signaling enradid @netwgl%sicgmrolécr to signal a
- % : . _ . . . 3 ol i nk
wireldls (FaRSRit/BERTE LB Wit o Bt Sl ¥ ne
of the preceding clains, wherein the counting step is

performged over a tinmg interval and the adjusting step .
& pditorathodracserding toaanyenss of the prereding slaims, wherein

the cOunfilg BHNAIpATEAREN NGrek % #Me AR . i
cIIal\i rrg \/\Eefgﬁ)_n 1tqﬁe meteﬁod {Bsieper? or ne %bgﬁg%b%igggng step 1s
perforaned iadier snpitatiorOgf thretisegmtesvadent by a  wirel ess
transmt/receive unit. - 15
9. The method according to any one of the preceding claims, wherein
the method is performed by a base station and the CQI message is sent by a

wireless transmit /receive unit.
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