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fast feedback mechanism for uplink (UL) reporting of instantaneous DL channel
quality; and radio resource efficient packet scheduling mechanism and fast,
short-term DL channel assignments.

[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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vahue | SoRhPRAR & 388 mibh. dohSa 2 red Control Channel (HS-SICH)
whenever a DL data block on the HSDPA Data Channel (HS-DSCH) is received
by a WITRU. In W-CDMA FDD and TDD modes, this mechanism is commonly
referred to as CQI reporting. ‘

[0010] The method for measuring a CQI in a particular WIRU
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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corresponding to increasingly higher data rates, and
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current TDD, a CQI transmission can only take place if the user has previously
received data on the HS-DSCH in the frame.

[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 transmission power for a user that is

not adapted to the user’s experienced DL channel conditions. Erroneous CQIs
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CORPYtiad, 4 rb@msmdna& eafipated i fiehn 41 Slebmpakiiile the @A which,

decoded in error in the base station, is a reliable
wihgncdacededin gesdnrige hese shagionds aaretirble indieator of decoding
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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) has no means of reliably determining whether or not a CQI was received in

error or not. The network can only configure the WT'RU 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
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onmmuni nl
representmg qua ity 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 WTRU 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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channel HS-SICH performance, from TDD simulations; and
[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 WI'RU 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-



both FDD and TDD; [00291 Figure 4 is a graph of the

additive white Gaussi an noi se (AWEN) channel HS-SI CH
w@esohoswsence, from TDD sinmul ati ons; and [ 00301rEi/ysa0e3/638243

is a graph of the WA test case 2 channel HS-SICH

performance, from TDD sinmul ati ons. [00311 DETAI LED
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Interfacing device In a Wreless environment.
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determ ned (step 112). The difference between the
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and a determ nation is made whet her the end of the
interval hagregpirehas been reached (step 122). Also, flow
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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 WTRU to adjust the UL transmission power (step
128), and the method ends (step 130). If the 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



repeats continuously, regardless of the value of the
counters or whether the tine interval has expired.
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b GT{B flfy Hor IS Tret WP ARSd b ubibep oS SIGF tha have been

%ﬁ;k!lzd: RS A¥leAndferival Jﬂ&@ﬁﬁlﬁ%ﬁ’g sb rn'ﬁﬂltﬁers bwﬁrout &kard to

he nmetrics ‘are in pure nu en steps
HzordﬂndeSImlldSc dhiveypewd periedicaspdrbingoveuld Hdd mane Imbafignaling,

t | argest -7 2004/ Q51872. PCT/US20Q3/ 038243
&)@lvg?%g%ﬁé?ﬁsicgn} %el E’@ﬁﬂg}%%eﬁ?gedgci sion nmetric
ifeo3s1l cul anglrész &Rowd 2n &mﬂém&ﬂéemreﬂlﬁdtp 200 foPHRB&EREIniMs the
the threshold (step 114). [0037] A.simlar alternate

retipbHity Al mlﬁglddéﬁmlbrﬁapn boyButer donn Paveer centr] insaccordance
I ti t

%HEH the pﬁ{e'gglgﬂl I Jgﬁmh T'Tl%u etéltrlJBg Pb? a@&% gfiggéhzmg several

rceuatars,dsuchlad totadt HRuS s oécelvsd Shiibbet offalsh A1 SHEHR received,

b ot oG thol B oot GERGIGR P (8T R ppgeivea

qétepezmpsn& de@ded (tBg 200 Fdr astth 7RI inhesSCQNA ddibion metric
but woul d be | ess conplex to inplenment in t he Node B.

[‘@@s%qs cppgyted Etepfif. Be taTalersrst deision aptrio @ahws are selected
? ?5&& thd Gifrelick %Qf\}véerlyth%ftw% l%%es?\?ﬁubg & dete 1ned (step
app ica 0 ce

lon to outer pPOWEr I'naccor
vsa 12h The differsecet betmeen tthe rtwo‘lllaegestatdbcldmﬁoﬁehagl 8 sevbliuated to

Bl A A Sk e b aSe R B, 1 e, ditrengags below the
U reolD khéfSti! €8s id Hﬁéltyh;@‘b@ iR @erdrNicss 86l dised@Rd 29&) 216).

is received and decoded (ste

i@@?fﬁqFor Hibe dﬁ”ﬁamme ip ﬁb@veethe@reSholdeﬂim the GQtis ptesumed to
2! Y38 SADIENER! e Hihier] N MO ARLARE! (1550 nd
dietémnmatlen e hnselerwhdihet vie tamgestmeat areskce&l a threshold value
C%gtte 2'5251 eﬁs«g f{owp 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 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
106, 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
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212). The difference between the two | argest deci sion
nmetrics is evaluated to determne if it is below a

wao booedsisrd (step 214). If the difference i s beP@OIUS1963/038243
threshold, then the CQ is likely to be in error, so
it is discarded (step 216). [0039] If the difference

ISDBPAVED) NEothBF GofR, gme SRS M btk id SR ERIHIRAWTRU to base

be valid (step 218). Next, the ‘counters are

i aﬁ@?l@mﬁxeéwwghe@ps @E@t thebase stdtipr seliectathemasblikelgenember of
t hql d

O S A R B SR Bk T b bt

|th9f3yﬂfb0]5t1.@[}3:h8ﬁﬂcc%lﬂ cb&@?@hﬁ repmbhﬂguous::%bm] -
r dl ess_of the.value of the counters e
Jgg%g]er s aPéfrfeé‘aﬁ‘aqle%orb% legrithmeexistia determingwhatrgpresents the

tﬂ@st@ﬂ@l i'e?:eﬁr'eg BB, Q&Eﬁ Qfa%gﬂ on Wit B bPE Ab 3l symbols.
ey i

toajust the transm ssi on power
@r_r) eXampllet hé mas hodre rld@ls( dhep aZZﬁ)‘tlclﬂhr tdyenhwd uist ser, then

| d t he
b Bpieitly A5l RRE e bRt et B oiaee e adgentaee
tdver aﬁ@agmealﬁ R HiEH sGppieBhst 413 5PRBHols1HB)sedlBYuallf 8ften. To
out f the decogggg process can be viewed as one of

U f ilkastra ﬁy@otll'ﬁ copkext.dhedecodenisan operate like 32 matched
LR S e ! Sl Pl

worvegorno r(ehwﬂnt csbq%myeb‘rbﬂhsh ima’a:hed filtemcoitrel AbdRWhé areceived

308G KT BRSSP e RS ST

abplediein oatifhits Fedin GOM &dft thel 32 @J@@Jéhéd‘tﬁ%e&@ §s basically a peak
informatjon bits that the s e., the encoded

COERSSRRNAANG (te pnesgshtAs layge ¥< mean% rdéfm& “wbegildtedy this was the
' e nts th

S0 LU e | ol S0 B 0 RO RR b g oma

lcnonetatainopéalt heeany rthat Sunlilkady thisawps ehe Irfghli;tsyinﬂ)dlm I'Then, the

Li kel | l, i ent, .then .

ECTERT Y AR, N T TR

v\;;ﬂiﬂol AR BecaikeARYAT ta%@@ustib‘éﬂiyﬁﬂh@s‘.lg@st toﬁ@verage the

i ch

poses that all synbols are sent equall
fé'ﬁmn symhel isethe; hast seeigion, thiah cah berpBie ohm exampiehef this

?;?{}&g§ Is s‘h%@nqgﬁﬁgﬁl%bé ﬁlﬁ% \%é(}(giﬁ% Bpo%g%s in tht % ehst\Mtlgn cOnVerts a

ter for each eac
pagtémcelofireceived ehamuml (bcﬂs iipiolaoft déeﬂi.(ﬁll‘tﬁét)rlcs E@Céireﬂjﬂbé‘é%ﬁﬂe one

N N R
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=210) 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=1,

channel bits. Every channel bit is spread by a spreading factor of 16 (i.e., a 16

9-



correlation outputs fromeach of the 32 matched

filters is basically a peak corresponding to energy.
woioang7peak neans that "very likely this wasPeTES2003/038243

synbol sent” (wherein a code word is equivalent to a

chip sequence) and a small correlation peak neans

plfplond ettty LSHwentlp riditihe L9810 chips! "EITDI3he CQI

mdd ussg&ileﬁﬂmmded :1simg 1(]3?;;0% Wﬁﬁewm n=10,N=
| STI

HE TR, RS04 MG bl fir o hE Sase PR Gin Sitshe method

i&ﬂhoeandm@nwtm(%mh&)d@ﬁgthls process is shown
in Figure 3. The decodlng process in the base station

dbr t s oAs Hwgeetridll 51 thears woull rasdiapeinynther typeof encoding
B BN P45 P DS Y 08 to Bl e et
forph deesihedn| arbftra;nym@l B) endotlagy shethecasr k:man by channel coding

?]ilﬁ- Ccr %Hﬁleaﬁ n%)&&g Ogg Iél'aﬁ.lan ern \eﬂrﬁiaqﬂ Nf e%ﬁI'IB}Ing its ratio of
18 8matibe bftko ¥oded mm&aw&%ﬂ& o?er(a% wltthﬁe Prddaht ﬁ{ventmn

code, which consists of

Bor cxemalar dicedeiullen gl a ssconcrpIer chds or arftber-Sgomon code
SR S A S E S, (IR R nd Henificant, as

hmgc&s She)ﬂe@der) dam gombatecajscmne dbéisidh-m&iridd fopeash dad every

SO tition, mhlc ch of the N coded bits

?ﬁ%@ *ﬁﬁﬁfan ﬁéﬁﬂ%?w%l?gaﬁﬁvﬁﬁy channel bit is spread

g)o £5) Spr eagtiopg 1&@%hﬁr11‘2f0f]ﬁ§ﬁi‘e £ andastél& 21(9a%(&3212 of Figure 2
04 051872 CT/ US2003/ 0382 r eadi ng

|
S@C{l@é@!ﬁe‘)ne pessilile m@hpd; tQ*d;eBartm@e d)@bgeham tWDDTumh@us other
Ce%é: 9%{0 de?er%nnergﬁ% 1re aﬁ)ofj%’l%‘l%s}kfgglb?% ;%% e}io le, (Ehe ratio of

er enCO
7R GreatédthpUbrdest de@biogendtiil tottiie séd‘mdS@’éEteEf IdiPG:hQ ldéfference

f the nethod is. alsao valid for 16, 5)
bERenigese Hrnmptnics ip #@ééo e &adie) maar hewéefi Tfo lﬁaﬁﬁrate by way
'b??d]:h@ §im Oﬁg Yo Rh68s, VRS, AEn KBS O PMlue SENRBrERY oQ@erved peak

used t hé presént Thvention is not [imted to
gudeli’ee@ndsttanotésothdw sévrondilargesh obsdyived eyl thenyatdn éBbI p«wgld be

schgnea hannel0 aﬂmg%. ﬁ? éy and %5 gtr g as
it 4 eFF] é Faet o8 BN eeudt & AN gor ey
f(mm@miond) i Amﬁ&hﬁﬂbr@’bsbd infethod ©0 detbrahiaingeCQD lrteliamujr 6k the
operate with the present .invention. For exanple
reldeioflnelcaprayi of éhe greatest daeisioparstricsathesumor a weighted sum of

Ef@gné‘%&r QPRLL &8 g?M-l 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 = Prmax / (£ Pi - 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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could be used. The particul ar coding schene on the

(N,n) bits is not significant, as |ong as the decoder
w@2a4ommsput e di screte deci sion netrics for eacPCHIOS003/038243

every synbol that can be sent over the channel.

[0045] Steps 110 and 112 of Figure 1 and steps 210 and

Sé!;fplé&flly ngéHt@r @harrlf 99%?*%&:% tH@QPS $A Qkﬁr%&“ﬂﬂe Egl s ould be

erm ne abi[ity. Numerous ot net hods
dascerdsddn |thet:¢iffemhqeatalu¢5t yazbe yedswithea cévesmoxding mduced

I t,d 5 Jd .
PEhdiBtoCebthe GRS M 1 Bimepr e’ BPRER REieS SRR difrefence is
bapseer O dBisoithat thie pidbABDItY 00tHe GQI BkingMyerber i$atficiently

To illustrate by way of sonme sinple equations, if Pm
tes the value of the | argest observed peak and

N R R R S

ttexgptPofthle/dbaliiyRs aetent CQIrermans doydredFADI casass shown in Figures 4

Bt 2 1 £ S sPRpRacep R uPip AR,

N ACKeSACREBER, Q‘@Jeﬁf&ir CQI§,Ordjt@e® ummr wmeuewam 860 WRd not
of the energy of the set of M1 other decisio

wejeeted £ Qlsgyhigh srepe EalsepiTheigzaphs @lpg inglude BMFuBERoWhtqhels the
ZH&% ¥ h%%@llf Bitdd g:]@QI Qok@Hhda 1&{]5% B?eelg &lded Mo ation
ecoder = Pmax 1's the

maxi mum neasur e
iFormep (etiee QREK Br QARD). The¢ Ererhs shBWI the HEﬂDﬂﬁ]thB)smgle bit. The

co ”)Hrl ft decision netrics deco

TS fncds e pllice fe et %F%&‘eaééfﬂ‘m 26 Shey Renote
the RebihAreRasetrAapos macmrssth FHiGMsithe nQLORE of fSteEAih bits
whet her the received CQ nbl is likely to be or not

ip the HyDSGH é:vral:v(sm@dﬂmiq&lacha)WTBE rasomzansisshonld be sent.
T8 b CERE SRR G LA OPAR SRR SO BP it

the padliability that &t 148s2 006 heaiTRe RTDS BRODAN0E43

cally tert an 95 t hat the i§.1n error
RS Lnhifiane sboty diotsmay hernade Hor Bisec ad 5: 1
15:13 A@ﬁm@x\cﬂe 8oft A6&sioWihiesBoldqs heS! Q@ﬁghé!}?axﬁﬁﬁlﬁﬁ%dz) the criteria
pI‘ObabI|I£ﬁ of the CQ being in error. A pref erred

rtan@ectfao(v? mcl'ddefotbe dighest/gecopd highmst corzelaBon peakslgss than 1

E?‘Q%ﬁp %*191111;1%@%# F%ﬁ%% C@ e%%l h% e%rdl Ei{st cte&f.nd 4) the ratio

to€fdoadwict CQIs fidécdy i éjodted’BiolfatoneC QDS ﬁiﬁﬂ@ﬁzcteﬂ” cdreba@asily scaled
the abl|lt¥ to detect CQ errors for the TDD case is
P ERSt targe S 4

[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 WTRU or discard (not retransmit) a

packet which it should have retransmitted and WTRU waits for an extended
-11-



and 5. Figures 4 and 5 include graphs for BER after
MUD, ACK->NACK BER, NACK->ACK BER, rejected CQ s,

w0 2jogoss CQ s whi ch were good, and not rej ece€USIINI038243
whi ch were fal se. The graphs al so include RVF BER
which is the first bit of the ten bit long CQ word
%{églddw thab ?@r é Bﬁclﬁﬁ%ﬁ%'%@ﬁ edvMogHiwl éﬁcﬂ melxzﬁ)d r?%ttalls The CQI
(ei ther QPSK QAM . The graphs show ER for this
mehgbléltbldetectioe acm@slg e thel @zesend mvemrromaﬂ@vs the Node B to

i.nfo its t and .t hey .denot e
R RhEA e o e S0 b AR AR e G Btions,
dfkeJ rebengatisaon. ks, iniondérie diSulbdfedsbiiabls pfteh (V18K the cases

G BRI 28 R S B0, o SRS o 3 bo received

e .

densethe VWETHBydbss netdba¥e omchi ]goweﬁsamd 4o d)e5able)to mhmmlze

ACK/ NA hreshol d
AR R Db RisPl Popar PupLbf suffeiept fazdpelhg averae
tHe-SICHBER/c§ 0G0 MHe tbhgméd cQg &éledtahtycubt&eﬁ;hsnétﬁa&s rddHde the

1 dB away in anpli ;. 3) erroneous, S can
rRieds Bywaé"ﬁ@@ft@eg thg (¢l jthe meapgof trackn rCPé‘@tnt @cgnf:mlsswn

gg&%? st g\ttﬁg WIRU WP HE:%s f%4a Jﬁ%otgl%gj%%ﬁ %@Rl

y scaled to neet target errors
i[6PpQved CFJ.lrtheBindrec tlie mghahllmdetqotlen nidthodyan lalfso l]ueeused to

Tirera ey b R AR b R S AR I iR SiGICH / HS-

VDBCCEPﬁéﬁ(ﬁ%aﬂcB %q Bré(iﬁrﬁﬁé,rt‘é AErtKROMIIIPA foakd Station that

recelved HS-SICH fi el ither the ACK/ NACK or the
Qlaredug wagibe dr etrar. Itsraleo pesstde taalertethaovghsa message from

- o e, oo
abedinpied, S}Rehraan’imnriadaquSimplbmatlm aerpradided, such as how
Bepn e AS G ookt RO HagA HU Wete declared in

re@tdrantsell bh QPR MIRH oWe bﬁgfté’ﬂ'al H5-sxt AR GRS e racklvedQver the
2004/ 051872 P /U820(53/ 03824 ngl‘l od of tine for a

pasedime pariod and ey manyH$-PEChsdvere dmlyre;f,imths hayhleeen sent
i%ng\?(leln ;[‘?%éneazgﬂlelfgﬁlﬁ%ﬁ%ﬁgﬂﬁ&%aﬁﬁ&% (Pa?‘”dﬁﬁ bg aeéﬁﬁ and which
rmeeeaneepbskibles diHo treeCQEéldbiktyatest basedtoakdft decision metrics.

BB el S s i S5k sl r
added to the Iub/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 WIRU or the HS-SICH channel, or discarding CQIs
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when received) that the HSSSICH is reliable, the

HS- SI CH needs to be received at a high SNR This
wore@assshat t he WIRU nust transmit at a hi gherP@Dwg2003/038243

Because the WIRU does not have nuch power and to be

able to maxi m ze coverage, the WIRU s transm ssi on

RE usfAS tprB@ioas!f €QE! BifordsO AR EIL t AB DL 298smidSioRk C'n  one

BER of .f? The pro?psed CQ reliability detection

rErhndiment efithe ereseat invension (shaven inclfiguré )y colngs @k taken over

‘ . ; ‘. Y~
208 B SleaRTKl Bl AEmEN TR 1« 1DBRIEh S e BB B i most
sabtHBGHCH G%W;d%bﬁjhzle fWi’BlgU,, sb itgeit‘@d)ﬂeatbieké gi/e at most 20 HS-

tl o net can al so use 0 [ovide
e i o, Al ot ppp AT Aeinal fomdir-2h ot ssomiyed RS- STCHS,
s SIHRHSTOHS: o RPEeH-Rq16 STOPRRe and OQ reporting, to

alert the HSDPA base station that the CQ val ue may
H@033 er r oEven though sheexapaples Hiven abovalage thirettad baJSDPA TDD,

TRE R h folB P PURPIE 18 Bt D" aff Y modes of

$tdnsmiysion, forasieainine imPravetleCQl abligiility datedtiph AtdoRsproved
such as how many recejived HS-SICHs received froma

o&Eer loop Rower RePtRR)y Vi sRaclr sbodipents phthedorgperdgnvention

i ! P ved:
P55 AT 0 S S L ot
deadeyeeherkilledinthearbwithogkdeparting fitdm thawsespe afithe invention.

fyncti ons that.woul d norpal ly be proyided b . and .
EapooR s Ao ey osg g ts A BmiEas Hatiqalg vention

ieshyased on soft decision nmetrics. [0051] According

to a particular aspect of the invention, new nessages

are added to the lub/lur network interface to define

occurrences of the nunber: of failures.of a

transm ssion and the nunber or occurrences of

synptomfree receptions, i.e., to report that a given

WRU has sent X successive UL HS-SICH nessages

W thout a failure being reported. [0052] Upon

reception of a predeterm ned nunber of CQ failure

indicators related to a particular WIRU or HS-SI CH

channel , either the HSDPA base station or the RNC can

take appropriate actions, such as changi ng the power

control paraneters for the WIRU or the HS-SICH

channel, or discarding CQs -12 WD 2004/ 051872

PCT/ US2003/ 038243 and using previous CQ reports for

DL HSDPA transm ssions. In one
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enbodi nent of the present invention (shown in Figure
1), counts are taken over 200 ns tine intervals. In
weamh/oswsae (which is 10nms | ong), there can beP@Er/US®E$/038243
one HS-SICH received froma WRU, so therefore there
are at nost 20 HS- S| CHs inéggrrs. Al'l counters are
defined fromO0...20 (total r 1Mgq HS- SI CHs, false
a2 i CdBim@Ags:M ssed HS-SICHs). [00531 Even though the
exanpl es given above are directed to HSDPA TDD, the
invention is equally applicable to HSDPA FDD and ot her

d f | SSi. f bt ai ning -
ot abi |1 vy HERELER aRBreak il Datt g R g ndicator
coQly Bbssa¥biih @ wipelekd édm@UBAALICRS hetvdrk] Bempri€isgihe steps of:

i nventjion have been_shown and descri bed, nmany
nodi f Atat i SEAViRELherRbmessagesoul d be made by one

skill [ I i parting fromthe scope of
t he iﬁgenﬁ%ﬁﬁng%hg@%%gésggg’cri ption serves to
i || ustr at ecomrmirttingt a Hecision tnheiriparalucfor #ach symholi iortheiGQI

an V\ﬁ% -13 WD 2004/ 051872 PCT/ US2003/ 038243 CLAI M5
WEE28% clainmed is: 1. A nethod for inproving the

reliagjlitdetefmihigd andgesti@atidiby niddfe ¢ates (CQ )
message in_a W reless conmmuni cations network
conpr £si nclebprniieg g seeond laygask degision anetris vadye; and

nessage; b ' e : j .
resoh AP0 PR SRS LG b ng
veheagbtaidpd destepsidiagl @). ar gest deci sion netric

val ue; e) determ ning a second | argest decision netric
value; and f) determning the reliability of the CQ

nmessage bYTkOMRBEIEE ddith 1 VRIERS c@&%ﬁsﬁ%dtﬂerbtéﬁseﬁ?_ (d)
and (e). 2. The nethod of claim 1, further conprising
the sgkps wuntigg agumbenns esronaets Qbmessagsa sengivadgver a time
BRSSAges received over a tine interval;

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

1) 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;

1) 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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h) at the end of the tine interval, conparing the

nunmber of erroneous CQ nessages wth a threshold
woadowesisand i) if the nunmber of erroneous CQ PEFESEI038243

exceeds the threshold value, then signaling a radio

network controller to adjust the transm ssion power

of a WirelEdhemumnkern of prreneans Ry dops apt sxepedtthe thrpshold

et Yhen I'%J aﬁﬂg tﬁgﬂlﬁﬁo&)gtaﬁiﬁg ol sfe#ﬂr(ﬁglﬁﬂ' thoHekt 8QiY

the 3Steps ¥ ) counting a n er of ‘erroneous

nmessages received; h) conparing the nunber of

erroneous S W th,a.threshold alye; ) if
Che. ninber T8 mEEhohEIeitoh Fopiel cgme ke Hirs e ol
thresppl d di¥@drdéng tHLOQS MIRBhEFhen kA6 cOmPEFMEH Kails to meet a
controller to adjust the transm ssion power of a
\BiYes) @&terigr ansnit/recei ve unit which sent the CQ
nmessages; and -14 WO 2004/051872 PCT/ US2003/ 038243 )
i f the nunber of erroneous CQ s does not exceed the
t hr esbol d Thamethod o€ elaimpéatvhaxpih lthe reitédal is tsdep (g)dis if the
fr.omste a) for the next. . ;4. The.nmethod, of claim .
25555 0 e shge et RSB e GRacihg b aich e detision
GRudBRIsAADahepribRraRAREAIReN fails to meet a given
criteria. 5. The nethod of claim4, wherein the
criteriain step (g) isif the difference between the
| ar gegt de‘ffléb}%ﬁh&/ﬂf{éﬁalﬁl &H&?eﬁ%g;g@g de@&%ﬁﬁédrﬁﬁ%% iween
value’is |ess an a predeterim ne alue. s, e
rredBadd@dR.l ai m 5, wherein the predeterm ned value is
between O dB and 2 dB. 7. The nethod of claimb5,
wherein the predeterm ned value is less than '1 dB. 8.
The gt hodrRd miekRddBrdaitie ivhbfbih Bfe Srelbtebnthddy aPéiR less than
\(zgq)l isif the ratio of the second 1argest decision
Be to the largest decision value is greater than a

predeterm ned value. 9. The nmethod of claim11, further
conprising the step of.

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:
g) 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 method 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 quality indicator (CQI) message from a wireless

transmit and receive unit (WTRU);
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g) periodically reporting via an |lub nessage a total

nunmber of CQ nessages received, a nunber of false
w@gdo4nes3nges recei ved, and a nunber of CQ nRCHH§®E3/038243

m ssed over a fixed tine period. 10. A nmethod for

inmproving the reljiability of a received nessage

r epr eBent i dpgodingithe ¢ Qfmgssagansni ssi on channel in a

W rel gss C%HH" i &glra .Sl S

of a) 8r ecel Vi ngfl ‘cggt%:]ﬁg%r}zgﬁ)y dgua [ % i%ﬁg%@gg%ﬁl tt%l%«%[@l’?@decoded
lsageageomd Wi rel ess transmt and receive unit

WRU). -15 WO 2004/ 051872, PCT/.US2003/ 03824 b).. ...
orodihy (REEAE AR fRast b0 LRSS A dRjRne he peligiglity ofthe

ddrf @egRLeval ues representative of the decoded CQ
nmessage; and d) conparing the at |east two values to
determne the reliability of the CQ nessage. 11. The

nmet hod, of ' . ISl t .
0 taktng EhA of 90, SR SRR, &,
(d). é&2. Tiakingaaction basded upohthewbaules of stéefd)( e)

i ncl udes providing outer |oop power control. 13. The
nmet hod of claim 10, wherein step (c) includes deriving

the afjo | epgd pfeffod/& dSisn 85, WERCES SR (BRinRldRE $8&Viding outer
magni t ude of a decision nmetric and a second | argest

henprpawedeontrol.he deci sion nmetric. 14. The net hod of

claim 13, wherein step (d) includes calculating a

di fference between the decision netric having the

| ar gess. e[ néetleodel clalvg 100 dicséiarste®ic) inclhdes dgivihg the at
econd | afgest magni tuyde, i n deci bels. 1§. The, net hod
ast PP YRIUSS apePEasAnidng p lpugest magntiude ebp desisionfpetaic and a

s8don@ 1afest BE1BNEEYE e 4dM8sif8Rletiign NMetric having a

I'ar gest Tagnitude to the sumof the energy of all
ot her decision netrics. 16. A systemfor determ ning

L1 Rt APSSREI O AR S St S8t o
difference between the decision metric having the largest magnitude and the

decision metric having the second largest magnitude, in decibels.

15. The method 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 channel in 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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at |least one wireless transmt and receive unit,

i ncl udi ng generating neans for generating a channe
waeeakios7i ndi cator (CQ); a base station, conpPCHUSY3/038243

receiving neans for receiving the CQ; decoding neans

for decoding the CQ; -16 WO 2004/ 051872, )

PCT/ US200 39038YHE Megntior corgPiidng 8 frgh decisiqn et apd a second

fdiebR{ondBEirR GMhEREEddedaQL; @ngecond decision netric of

the decoded CQ; and conparing neans for conparing the

first and emmaringlaet¢apisofer cemparing the dst emdneedond tdegision

containNs an eryo 17.. The_system according to

arrs e e B B b b S et i reans 1 or

perform ng an action responsive to a given nunber of

CQ errors received by  said hase station. 18. The,

syste A acchbhey Wﬁée@é‘cﬁqrﬁ}nrﬁ to-plaimnl, E‘Fﬁlt"%ra‘ioétl%&lP% fction means

B R R A S

saiddbagerséataen.ng neans includes cal cul ati ng means for

calculating a downlink signal-to-interference ratio.

'20. The system according to claim 16, wherein the

first18nd PRE @Rstentd@CiinE tRCIHiMS 1% @hardiar gadtaction means

decision nmetric and a second | argest decision netric,

ipepdes meaps forprovigding euier epo¥ET ¢PRgok o cl ai m 16,

wherei n said conparing nmeans includes calculating a

ratio of the first and second decision netrics. 22.

The s{8t enThe syrteinrapcomling & elnibé 16)wwbexim saidi génerating means

SR C R i pedfin o SalkaBites i ofiad, pleBe L torforonce

hage. station for determning the quality of a

transm ssion channel in a wreless conmunication

system the systemincluding at | east one wreless
transght apf, rsg&%in" ﬁcé&?&ihrg%le&% 98" W}@}%i%%h)ﬁeﬁxfé\? .agn‘arsecond
generating a channe quaPity I'ndicator , sai

hizsziost atetrics averprlasgexy: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 16, wherein said comparing means

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

23. A base station for determining the quality of a transmission channel
in a wireless communication 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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recei ving nmeans for receiving the CQ; -17 W

2004/ 051872 PCT/ US2003/ 038243 decodi ng neans for
waelemanssge t he CQ; conputing nmeans for conput i POI/ES2003/038243

first decision netric and a second decision netric of

t he decoded CQ arin ans for conparing the
firstg “§%%%%@3§%2¢ (ﬁﬁg 8@@2 to determne if the
CQ  coptRhtSs MeaRls’ BF - codfputiiea HRSE d%EﬁIdnofhe@ﬁE Qﬁﬂ' #%econd

to claim 23,  further co Ising action neans
demﬁmnnnﬁguaﬁfhcﬂe@ﬂedégﬁbngdve to a given nunber of

errors. receivy saLd t.akian
base St SERGH BT Pl MRS G Plhnd S metrics o
detdratinggans CQhentgias ameans. f or provi ding outer | oop
power control. 26. The base station according to claim
23, wherein the first and second decision netrics are
a | argest PechelORafibh abboraiit 0 &ﬁ%?@g #3188 Yomprising action
deC|S|on metric, respectively. 27. The base station
avzosdon getforming anmtlommsmnm@amacg:mnun@er E &I errors
|ncIu 3%7 l%PlaHbﬁg aratio of the first and second
GEENSAd Frad P s "The base station according to
cl ai m 23, wherein said conparing neans includes

calculating a difference between the first and, second
deci s£9n basestation aggerdingdg elaiw P4 iwhegein said action means

GRTI P R kA g Vil BRI RRER 16 oo Tor

decodlng the CQ nessage; conputing nmeans for

conputj, ng rst decision,.netri.,c. a sec

Gour obhnd Bad bt ARRE L et Ao S S ERO R first and second
clefBRn RGtHBRARF hOhrERbREIsIE fﬂé@mé a9t a 3BEbnIER@BEkt decision
decision netrics to determne if the CQ nessage

EeAitigi YesPediively.or . - 18 WD 2004/ 051872
PCT/ US2003/ 038243

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 calculating a difference between the first and second decision

metrics.

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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30. The integrated circuit according to claim 29,
wherein the first and second decision netrics are a

wo arogests7zieci sion nmetric and a second | argest PCUBEUSEN0D088243
metric, respectively 31. The integrated circuit

accordlng to claim wher ei n_sai d ari_ng mean
i ncl udls chhe mtagwaﬁ@d sireuif pecosdingta CM% 9 mrg@c%w(ﬁrst and

%@Edn?i‘ A8cisidR! ﬁjl'eﬁﬁcs Tl'&?gés@t(f&fs%lﬁ h&thiCiid a second largest
according to alm 29, wherein said conparing nean

idecismetxatt,a“a:tmtm@ya di f ference between the first
and second decision netrics. 33. An integrated
circuit, conprising: an input configured to receive a
channgli, qughé t ntbgidisRt @FcultCQedordREs Et@eclanﬁ 29 Wherem said
Reed- Mul | er decoder for decoding the
compariaggaenns Hirludas qadeudeting @ msio Q,fd#ﬁ lﬁrﬁh gné Sﬁ:qnﬁt decision
gﬁgﬁg on netric and a second decision netric of the

ed CQ nessage; and a conpare decision netric
device for conparing the first and second decision

e 53 R b S TR 7S s

%3mp%ﬁ1@ﬁh@aﬂé’iﬁclﬁid@§ Eal@t‘i‘l@tm@%&ﬁﬂ@réﬂﬁ@ bétvﬂ!én"fﬁb Hir§Sai] &cond
a |l argest decision nmetric and a second | ar gest

dleeistinome#@ess i ¢, respectively. 35. The integrated
circuit accordlng to claim33, wherein said conpare
decision nmetric device calculates a ratio of the first
and s660ndAﬂanhﬁwﬂmdmnmnngannpﬁﬁngThe i nt egrated

circuit ,accordi.n cl ai.m 3 rein, said
et o PO SonEetE tode i e e aual ey B By messase:
the fhridedamdiisLE&Rder ﬁ'ﬁ‘a'e&dliﬂg B O %nessége,

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 33, 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 33, wherein said compare

decision metric device calculates a ratio of the first and second decision metrics.
36.  The integrated circuit according to claim 33, wherein said compare

decision metric device calculates a difference between the first and second

decision metrics.
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