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[ 00031 The present invention is related to wreless
conmuni cati on systens. [OE@EIPSBN@@@N@IO-[I%Y)WE’MOOUS
the conventional third generation partnership project
(3GPP) w reless communi cation systens, the downlink
[@x1h channel METHOD ANIYAPPARATUS RGOR ENCOPINE

channel (IGHASSHI) QUANTRINPICATOR AND RREQODINGdat a

using a differ @ONTROIAINPORMABIGNBISdi f f er ent
nodul ati on and codi ng schene (MCS). The anopunt of

data that can be delivered to a user equi pnment (UE)

(@022 the HS- DSCH depEHEDGF PVENHIOMe downl i nk

nel aI it The
TS, oLt AP on IR Al U Ao
(CQ). The Node-B schedul es the dovvnl i nk

t ransm ssi ons based on the C%%r)%;f\{rted by the UE
61 For generation of BARK e UE per f or ms

Gdlﬁ']‘”e' R e YonvERASHAL enelBfi *iﬁ%% sIﬂHe}erfeXt (3GPP)
 geneatiely

neasurenents are converte
winslgsndononmahicytion sSZ@emsalthmdmnlmle dafa allmthxibl (ie., high speed

cBRafnBabaessiranng B DS B caruodrehiovarsnitpbdata using

atﬂ?ﬁ'él%ht Qﬁ%ﬁaﬁlg &He L8 o difrereRPR G M dnl aQJdecoHﬁ'%%heme I(___MCS)

multiple-output (MMO) 1s a schenme that both 't
ThedmdvmtNbdataBhat eambe deliveaed tmeusartegnimment (UE) over the HS-

ety _ ieaee breusHCaiza
TSR HRRR AR oL Bhrlias b MuBT. “The 1 reqeaty the
dbﬁh‘ﬁﬁﬁ&hahﬁ@l ?&Elﬁiﬂ do taN¢od¥oB Qrsi?ngafﬂ ehddieel HEaH@ymal@@(ﬂoﬁ @qQl).

report nmul ti values to the Node-B. In _addition
Iwhedpiﬂ@ ttyEdawgbnb Erapsissionschasgd en the GRI reported by
th@ mation (PCl) to instruct the Node-B as to

preferences for downlink precoding. [00081 Wen in a
[0(06] M MO Faxd gendriatiobbofs ehed €@, fthe eUED petfotmC@hannel heality
rr_lelasx\grgglgtg/ QI‘AB q’lan?lce:ir/qga 1’8'011/ezgé2191‘%%1%nts are converted into a CQI
value. Conventionally, a CQI value between 1 and 31 is generated using a
lookup table. This CQI value is then encoded into CQI bits that are sent over the
uplink channel by the UE.

[0007] Multiple-input multiple-output (MIMO) is a scheme that both the
UE and the Node-B use more than one antenna in transmission and reception.
When MIMO is implemented, multiple data streams may be transmitted between
the UE and the Node-B and the UE may need to report multiple CQI values to
the Node-B. In addition to the CQI, the UE also sends precoding control
information (PCI) to instruct the Node-B as to preferences for downlink
precoding.

[0008] When in a non-MIMO mode, the UE sends a five (5) bit CQI to the
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Node-B. The CQ bits are encoded using a (20, 5) code.
Wien in a MMO node, the UE may send two types of

w0 ndosisass on to the Node-B. Type- A i nformati onP@BHUST007/020924
support of two streans and type-B information is for

Nadertor g 593&5’.48% Cneef T #20) AbodBn IORLIn 7 NEMQ rode,
t%UEE%g @?&g(% vé ek 82 1nff63}rmaqgn t6ahy %dFIBE Bype-A Mtorhion is

strean . pe-B I nformdtion
forespppoet of ewe striednsi aid typs-B onfdmt&txonf isvier sBppémbrof @kingle

nd t f or CI.D|fferetbitc t nsrm
sfieem. ime & mierheiioh rersuay reawre aet | Wi oHar haL bl o (2
& P@I HRaRigMP®) Borl 0§ VaRIdsOk ¢ TYd?ﬁ" ) @Q{i Hits for each stream).
i nformati on are |nterspersed in uplink transm ssion as

Typstb indormaiation rdguirenseve (1) n{f@on@qlonrhlés d@e (B} foz GQI and two
dt eAandt nforrrat|o bits
T o PRl irBfsfoRs) muybhe g bl BlsBT i Be-a
isfofi@ation ARfSRE MRy, bltso tBah Ofyple-B Gnésrdediodl t BypssiAngnd B
generator matrix including a_ plurality of basis
infermatign are| inferspersed, in (Aplingg Erapsuissiotiagi Hgksucted by the
ngt Ance of 6 is currently used for the type A
ormatl on. The basis sequences for encoding type A
[G)Oﬁgz])r nmat i Bine m&smmm a napMIMO mhode,basd stypecAJemzb$ype B

ErmBHOR iR Are (hiock, FRded KRE. 2Pt (o 185, S (3 Dofodes,

r@spek:h{?&?r t& %”Jﬁﬁtﬂﬁtzt)%d@fl BifeufingSd RA¥ARoL Eat?@(shfcludmg a
sequences of the (20, 10) code I's used fo 7)

plumdity\bf kasiayestonse ddineari(20,d Ohiodervith dlmmamum d)rfstaelce of 6is

t hat n h Iovvet t at n be.found for
chireptly st foythe Fre 0 s Soogn gl fo SRR gye
Alinforéhalttbh i sRBowR in TaneCl OI‘}Q: balns&eéu@ncle@ forkh@ t{r’péJB Qo&b &re a
20011011 ooo0oO0O00O 0 I 00

sybsey jof the basispsequencey fon t11e tyre-f code.t &fjor type B mf@'n@atlon a

111“93"7 borlothpbih gt ng fftserel () Bast] oo ot b 130 Hy e i
u@ed HHorHR017Ocode viicl) alkoFefulls inlDmiInin@im Histaheelofls tHdt id not

the lowest that can be found for a (20, 7) code.

Mo | Mia [ Mz | Misg | Mig | Mis | Mg | Miz | Mg | Mis

[1] [0] [0 [0] [0] [0] [0] [0] [0] [0]
(0] [1] [0] [9] [9] [0] [0] [0] [0] [0]
[0] [0] (1 [0] [0] [0] [0] [0] [0] [0]
[0] (0] [0] (1] [0] [0] [0] [0] [0] [0]
[0] [0] [0} [0} [1] [0] [0] [0] [0] [0]
[0] [0] [0] [0] [0] [1] [0] [0] [0] [0]
{0] [0] [0] [0] [0] [0 [1] [0] [0] [0]
[0 [0] [0] [0] [0] [0] [0] [1] [0] [0]
[0] [O] [0] [0] [0] [0] [0] [0] 1] [O]
[0] [0] [0] [0] [0] (0] [0] [0] [0] (1]
10 [1] [0] [0] [0] [1] [0] [1] (1] 1 (1]
11 [1] [ [0] [0 [0] [1] [0] (1 1] 1]
12 [0] 1] (11 [0] [0] [0] 1 [0] [1] (1]
13 [1] [0] (1 (1] [0] [0] [0] 1] [0] [1]
14 [1] [1] [0] [1] [1] [0} [0] [0] [ [0]
15 1] 1] [1 [0] [1] [ [0] [0] [0] 1]
16 11 1] 11 1 [0] (1 1] [O] [0] [0]
17 [0] 1] (1 [1] [1] [0] 1] (1] [0] (0]
18 (1] [0] (1 [1] [1] (1] [0] (] [1] [0]
19 [0] (1] (0] (1] [1] (1] [1] [0] 1] (1]
Table 1
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QuD1: | | [Sincqthe G@f and BCTpfts pratrnbmiftegtp the RiodeB wighout a

LA e S R s o

receiivddChndbicosseguently aneorirédt CQl bits hmajdebeudednfor Hxhatdmtvnhnk

LC redun e the trans t ed .
sl fog oo Noderts Seiny resplihh st PROR MFedatin. Unlike
kRO @tﬂer @godmé %hé"?l!e BetHe2 b flﬁéttéﬂ‘ﬁnmécﬂgmg The CQI
scheduling by the Node-B, which results in system

velysacangingdgoradhtto ol itumbarkned tor E&llsvalnest arrerror in a most

decﬁd'xﬁ%’lt(ﬁl@%@ﬁ of th Pg%&%@%‘%ﬁﬁn %enocf?rfrganon-MSB

OvaRBeeoni Al c6dds dt@'dd@ignedifb Bidiffizd thedcéMTénceof gAY Eiread¥nd do
bit (MSB) woul d generate a bigger error than an error

nioh ngcessEVEBInIMGZtheavesagd 'siee i dhe perogesi gned to
[(5'6 ﬂé ;ns Z€ ’]t‘lbeerepo‘}g Yf (V%ﬂfcﬁo Oéesmxleetrorugg %ocf’ég%xg%) ifi3lize the size

nec Sl ze € errors.
of ﬂ@elé.t]roﬂ'dﬂ eTnGédlhﬁon iofr a%ﬂlhed:l\bae adieﬂelr abdewhth ahighes deinimum
that m nim ze the S|$e of the errors. Hﬁﬁgltlon or

déﬁltf*%?%aﬁqdvé"el%htbé?f‘t"é BRRO VG éleFﬁcaﬁ@r PrRbaPifsn of type-B

idfoshafes. and wei ght woul d inprove the detection
probabi ity of type-B information. [0012] SUMVARY
[0013] The present invention is related to a nethod

apparatus for encodi PCl bits. Each of
[mt bits, such as CQ b%w PCl bits, has a
[0F13)i cul aThé pséleht ¢aGRion THRereldtBdtto i inBth&Y aﬁ@ appaRdas for
with a linear_block coding. The input bits are

epr:@simg EQLveindPGhbits bl of drpwsrbifss éwms ©eRI bs aadien PCI bits,
05 P SRRl SRRy Bk P o
cbdinga mheempat biis akre pfo@db&wtthr@ ﬁquae epoi posteetdon Based on
the significance of each input bit. The input bits may be duplicated based on the
significance of each input bit and equal protection coding may be performed. A
generator matrix for the encoding may be generated by elementary operation of

conventional basis sequences to provide more protection to an MSB.

(0014] BRIEF DESCRIPTION OF THE DRAWINGS

(0015] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawings wherein:

[0016] Figure 1 is a block diagram of an example WTRU in accordance with

the present invention;



generator matrix for the encoding may be generated by
el ementary operation of conventional basis sequences

W o00pioe2stle nore protection to an MSB. [ 0014] BRI/EF2007/020924
DESCRI PTI ON OF THE DRAW NGS [ 0015] A nore detail ed
under st andi ng of the invention may be hagg(; om.t he

QBT owi ng1gBER 2iip @ Ripcko fliagrapeat oy exprapls fin ageqrdance

W RbefXa0Rh6oANd to be understood in conjunction
V\nyt%ﬂ?ét/%e Eélccorrpan())/flﬂng drawi ngs wherein: [0016] Figure

(@018 a blBigkrelBahpamtbfoughpekempparidthRi¢tiveen the calarentional

3HPE GEINaR b e hPyGome phgdiied 3 TBSL0Re Biiokits geacRator

nftraf exanpl e Node-B in accordance wth the present
i nvention; [0018L%5i gure 3 shows throughput conparison
[Ok%een thigurohsbeivs amRMS sapppeaxdprmanie capparisen hplovesen an

code ;modified,in just, one bit .its generato

RSB i ctioh . Piae 0Byl i e HHARES WAFh the present
ifvdiiRRh fa Beixieem Aininie(Hahnehg distidieieas; 4l code
constructed in accordance with the present invention
[@070) a reodfiguns v he shaw HemmlaboriTes et forc e coding scheme in
o Q080hed e Brdbnt IVApBoRUT al i on Tesul s for the

codr ng scheme in "accordance with the present

i nvention. [0021] DETAI LED DESCRI PTI ON [ 0022] When

eferred to hereafter h r.oj "W rel ess
[Jéqzﬁsm t/receive uni tD}@WB %@85@%@%& i s not
(a9t ed tWh@nUSRifer988 REENherch B} Ehd PRI EinSIcRY ORyiréless

fixed or nobile subscriber unit, ‘a pager, a celTular
tragisgphoeveiveaunpt (WAWRAD)" ancgjided butsis inot imitgdPp/Y user equipment

(R Setie Rt R oR RGPS eRERToeRC . PaRTed ralolor

telepRadd, & pelsbfal &igifial Aksigdant IBPA)S b aohiPuter, B8 langesthbr! type
is not limted to a Node-B, a site controller, an

of peersleviseicapablapf operatingyn giviseless gnvirgnmente Wheti referred to

V 1" : te : hd
WS, e PARN GGy, BRE BRlBR. BuRebbhElTRE imitad o2 Node B,
at dite portsalldr, hn\aetdss PoimtS(ATDS 6F hhg @ther tylpe reffinteefaeing device

t he sp?ci fic applicatjon of, CQ and/or PCl, the coding
capailpet pperating 1n ageispless PRERNBENt s applicabl e to

(66281 "9 any hBh RTEBIdtO  thdtlalH3ABh théprReREinvention is described
with reference to the specific application of CQI and/or PCI, the coding scheme of
the present invention is applicable to coding any information. It should also be
noted that specific dimension of the generator matrices are given only as an
example, not as a limitation, and the exact presentation of the code depends on
the bit placement of PCI and CQI.

[(0024] Figure 1 is a block diagram of an example WTRU 100 in accordance
with the present invention. The WTRU 100 may include a data generator 102,
an encoder 104 and a transmitter 106. It should be noted that the WTRU 100
may further include any conventional processing components. The data

generator 102 may include a CQI generator 108 and/or a PCI generator 110. The
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noted that specific dinmension of the generator
matrices are given only as an exanple, not as a

wo peeBpER2sHN, and the exact presentation of thePCDUS2007/020924
depends on the bit placement of PCl and CQ. [0024]

Figure 1 is a block diagram of an exanple WIRU 100 in
CRlasngrater 10§ generates ap leasbome sebwERRIL bits. The Pvfmenagor 110

oBRUABER e S RRFUREASY, 0P BRaFIAOE . or
tﬁ;QDA offeypel BICQIACT bity. (Tte GRYbitoavitrttipnAlor pypedd EQLRCI bits
SSTEOIEDLS e G2 o LI A2, ADSL912 O
i Q08/iPfdew> ﬁféT é&&&@@ﬁ@%&% %gﬂpéged?% é&feoc"ra&é}ﬁltted by the

gener ates at ast one Set The PC
trpeseritiend 06.10 generat es PCl bits. The data generator

t bi t | t
BT pes Plgfire S g Blopkagrarh 6P e3mpls ok AE R0 HactgBEnce
wokl ARCpréiehs indéiitic) C TR AN &de-B B0 A9 diRicluldda rddedver 202, a

det ai | ed encodi ng schenmes will be explained _in detail
d

dbeqd@w20¢ra@deens:@@ lec@06pilt §h@¢1d<b@|r¥0ml thatithe dfede-B 200 may

flitn[tﬁgfc’ n%u%% ﬁ ctogﬁlen'?ur)r?aqsgﬂogérﬁg ngl %gag&xgz%%gl ’ﬁlleg lf'éc(:é‘alvzer 202

réé‘e@ﬁsdﬁ@ @ﬁcodéﬂtdQlt Bies r@QBRCI bity ol tHe WTIRY wrdefHEe @&¥dder
i nclude a receiver 202, a decoder 204 and

294 Reendes thowmoded CQlen CRIECTRitwie resaver thaCRbandior BEH bits.
THRY reéo%xtéaebg%n&wqu%?ypgggﬁs%bmh L3 ‘Pﬁeeééhélgx e %%? for

conponent's e recelver recei ves ‘the enc
sthddulimg tBQneRCiransindssioroto theédVIRRULAMO. The decoder

[ (g?gi] dec oﬁﬁéﬁ%ﬁ#&%‘é gvglgg oog-mg{)nggggg té)&btlgt@?r tg?qtécet?o%v g{ the
1@15\EVHifs iPelveliih dcr8am@sFitR ¥ighltRatederdate aft%@ ﬁlﬂ.‘s eﬁch that the

schedul ing the next transm ssion to the WIRU
nji0 26ror protecitay W@ teiantMEBandradeastimratections @wmto a least

ect,i its i 5 ol dan
BBt g Pomhc s MBUE ks Sphe HotBhe ol RE BRORRES. For
eRBEplE; thefarpedfehé CQI vatueds 1o 31 pthRrCQYSralasds amlveﬁ;atl mto 5
protection is given to a |least. signjficant _hit

bReech e Bioe s bals YEve Rodithe MEBHEhkb4jS tho L It shovld be

f t t
LT 51090 B 158 5L LD bt b G 16 o
block cddddg mwdyebe descrilsed he aviSBxargénbratos nidteix, Stherétk is the

el SRRt huds-Eo b GRLEItDSGRI Hisdtnd £ BG Biksaa5 Ul bits
aﬁ@SZCPCpﬁﬁsﬁﬁnﬁrh he SRBS G FloubtBit bits, (VPSR bits). SThE® input

bits are multiplied by the generator matrix to produce an n-bit codeword as

follows:

c =mG; Equation (1)
where c is the output codeword, m is the input vector and G is the generator
matrix. ‘

[0027] Each one of the output bits (elements in ¢) can be thought of a

parity-check on a subset of bits in m. Which bits “participate” in each one of the
5.



nunber of input bits, (e.g., 5 CQ bits, 8 CQ bits
and 2 PCl bits, or 5 CQ bits and 2 PCl bits), and n

wo go08he2sunber of output bits, (e.g., 20 bits)PCIs20k7/020924
input bits are nultiplied by the generator matrix to
produce an n-bit codeword as follows:

pegilntchesk (3 determiped byi & t ge Juexpuparity émﬁka a partdcylpe bit
sV S " el Kol BuepecPEbl s, LABCAR bt

ptrdmeut@ﬁtltwﬁllae parlty check on a subset of bits in m

Whi ch bitg "particlpate' ach _one of the -
1 042258 pRAYLURBD @FP @zéwg mpg?%C? lege%kawndmg need of
il R0 bt Bt e RcEeRBRL LY i 1CRInerBA LON LRl
participat &son nor e re cy I's generated
fromit apd phex>bett gy  priotect ed | t will be. 9
The input bits are or d‘er ed in descendi ng or ascen%é fon (2)
The@enbtatoPhat@€ G i8her\gdricthtedlasfolRiwd: tth& eow of G&Sfr‘és dmg
Mk-1, is generated such that: n >
te bi, {i.e.Erayai+ Bnis(mpulated vgﬂnehdfsmndfdmeﬁt Qf the etrﬁelns are 0’

GRS ERE Rl BhhfiBite LA 810 F1A0LASRANILAG bl ana

thafefor@finédiqm@ierssﬁsly%@ &'rér protéution. t he input bits
articipate in gr ogressively Jess and less parity

ks anbhisgpthad spduceshigprabahihitycefiarge griogsat t&le egpense of

bid
e ShEBANREy odeth SR TERORS IRRH GRS ERSHARORECL Sfitem
performaned. | &hieoffersssulistaxitiar feeédosi gnmthe clesignt of thestodm and

er f ar manc Thi fers substanti fre dom i
BB GRE 3 ks Etitie PUArEmea Jorth hSours THE LaRBER] Febe good or

ha‘Iﬁ Hatic@4r, Jth% rﬁa&ﬁ@'@ssh%}ﬂ féfﬁ:ﬁn%ﬂ I‘BQ’ R8kY CPii‘éfé%ﬁbly, the

. I'n partlcu ar, the matri x G shoul remal n
mmvmumukumbeledféfsabl apy nomerodlneanmnhnmtewn ofithe r@vs should be
an g dXro Ilneardconbln f.teg trows,li houl d b(F d
‘W‘F’%‘P ec™ Brepdegandom ade, 8’&8 iikely, tp repulf dpya ggod code
ebpscidlly agbloclgRagtiCindfeases Mediivaly largslelgtlidsucRidGdds are a sub-
i ncreases. For very |arge Ienq%éhs such codes are a

famiy of Hregulaplow ¢qr@gta|p&mty sbeckd RDRG) caéﬁs WO@ﬁ@éRat_we 5x20
géhQP ?% es%?xel? % lt?sl fof rtﬁé‘tcbf(f‘eng%%gl C | gur fatfwlt die"shown

exanp e conventiona Ion are
b:elwwmthebMSBNuﬁ tthe iVt vectbihés ithe l]ktftmem bit amml tie LSB 1s the

ftm)fc,{)lt tthand th LSB is the

r1g tmos 18 examp

{0030] Generator matrix example 1:
111111111111 111T1T11T11F1:1
1010101010101 0101O010
1001001001001 001001 0.
1000100O0O1O0O0OO0O1O0O0OO0OT1O0O00
1000O010O0O0GCO0O1O0O0OO0OO0OTI1I OO0OO

[0031] Generator matrix example 2:



rightnost bit in thi
matri x exanpl e
wdad2ms/od2285 1 0 1
0010010 1
0010001 0
ooo [ 0b3k] lGdnélr

0

at

2008/ 04225 50 PCT/oUS20®
¢

h e). (0030] Generator
1 1111111111111
101010101010 1 0 pdAr/osmoro20924
0 010. 1000100010
0 001000010
trllx bx&mhelzl lelwp 1 1
9240 1 61 1lilolilol1lad 1
111,1,1,10

1
t
1
11
o fitotoh e 8 3 00108%@.}?%)00
00001100000000002)@@06)009@0)00000100000%.0

0 000 011000000 0 [#082) Theo VIRY H0Q® nmyoneed 1o 0
transmt two or nore CQ values that pertain to a
(6037 e stTRaWTRU (160 tvay meedrto tmanshiviOtwe oxsuose CMh valirek that

th U 100 ¢ |
PREATLL R R prpam oo dranere VL Seerees ThPucyfese, the
WIRE. 160/geB¥HIBS Snult \@@Uv:ll%srmﬁa gRppedttBet OQESalues to

C]ﬁ@ i ncludi ng one for singl e stream case and
m p&yegufemesa‘of ] batisy Eanexeuasl@ the W TBU IQ%mMelmrate three

C‘C?I ﬁ%(r'ludm qol?é:%Ffolg;arsengmgcgﬁ g{o(%aﬁ nd% é)%fr?o ora WO stream
cass o@ﬁarqf the M@NbRs, (eg. Othe sifble’ safb,rim@ CIQI bitéie s déﬁtﬁed as a

primary and the secondary sequences are concatenated
ward@@ma@lcgégb Padithe othars aregdenptedath sRyoRdMyFequUence, (e.g.,

h
10 6 gFpeBRte frink Al B0ARRond sdudlites BREodERaMRated
fduh@dugacmdhng te dhyel ahm&scadu;g beheomybi.ethe ibputytq the encoder
S'.1- P P t ted to be i t
PSS ma S e S5 S S ey e
sbéb%dﬁ%ehﬁ]eddé@ rﬁ&?‘q{eat:&hbﬁﬁﬁr (gmust=9eP 888 $hs'd Ntand

that the weights of the bits of mare now not

cengaberated 40 be amputaughther@cmrg}&‘l .84 s [B@#ﬁ)?]énEghesway,

oL SRttt SR T AR DR i
ot: ﬁﬂ@ne 159+ RoBexpoaentiM) althouginMe weigqat of 18 aéxhpim@nt&ﬂ

ts may be concatenated wth acknow edgenent
[0033] Alternatively, the input bits may be unequally duplicated and then

n
1:
0

0
0

0
1
orlfa
71020
b

coded using an equal protection code, such as Reed-Muller (RM) code.

[0034] The CQI bits may be concatenated with acknowledgement
information. In the 3GPP frequency division duplex (FDD) Release 6 standard,
the high speed uplink control channel (HS-DPCCH) is constructed such that the
first two time slots carry CQI information and the third time slot carries
acknowledgement information, (i.e., positive acknowledgement (ACK) or negative
acknowledgement (NACK)). Since the WTRU 100 usually generates a CQI value
based on channel estimation prior to the CRC check on the received data block,
the WTRU 100 may transmit the CQI first, and then transmit the ACK/NACK so
that the latency in the link adaptation can be reduced. In order to preserve this
advantage while using an unequal error protection coding scheme, the CQI bits

and acknowledgement bits are concatenated and encoded as follows:
-7-



information. In the 3GPP frequency division duplex

(FDD) Rel ease 6 standard, the high speed uplink
w@osng2sthannel (HS-DPCCH) is constructed sucPCT/0s1007/020924

the first two tine slots carry CQ information and

the third timg slot carries_ acknow edgenent

|nfornat|%nm@-émCQb@§Fltﬁv@q I'Gib(\;\*/?edgerrent (ACK) or

t

WIRI0 YA jenCOT L JAETAR oIk emBb PR hd B e

gesénanet matnan For ekampleg nﬁﬁﬁhs:h dxk row tdetory sk isahedst for a

bl ock, e WIRU .1.00 tran
SPres Pl SoARE SRR R Bb or o SO TR Pat Gy G0gparix
let}Fm@ﬁ’?thz@tél&ﬂe&t%rinQﬁe 1R996R beidgloPr der to preserve

his advantage while using an unequal error

[Qﬁ&ﬁﬂ ect i obhis @mmglm@ktsney be pxtemdrd tv encodemeet of multiple codes
now ed its _ar n nat ed and encoded as

T RO SR s i ek &t@ﬂ%gfoow 020024 ¢ = s =

[mcQ mAck] G Equation (3) erg, ncQ (1;3 CQ bits, mAck

i s acknow edgement i nformati onG and s a generator

matri x. cexanelig, s i & alaxsr ector, r%i%tioﬁ 4

one bit ngrcz’ "glgrgg mz’s Mdan (|(h generall | xm r ow @

vector for mstreans), and iy a.6x3P matrix wth
the first 20 elenents in the Iast row"ei ng Gs. [0035]

[JdHe} emhod] ARBEAMRY WAth ShbERY *ShidiRBAL dhe RoREintRnal 3GPP

multiple codes which require different transmt tine
type Acirtype B G iSrhanged by Midvardg o1@2 or mor€ijts-in the generator

e 0 ti 4 0.0 .
el BT N PR REBPHARRE P AR EREBdPRBAY, 2iRdcode
geReated 1iANglis 43P ard Yhowh ai Taphe 2B CRHe code @dﬂmg&ﬂ oY the
novi ng one or nore bits in the kenerator mat ri X

cpmyandipnal BE B30 mededn thpaopaMiIMOs meden c,IélsT*Fbi? 2t ﬁbe fifth
L o hatiO L OREL AEEhd Myt SN A ESRIRMfle

MEB., Thebitd#' inrthé ﬁﬂ:hrtxolli &d 20tterow i chalhked £ '0t d1al the bit '0'
gift ol unm cor.r onds to th B and the fourth

in Hhe; @oqor SRA2ORE row, s chapged Rsswg toghwe BPEe protectipp to the
L A

e fourth um and 20th row is
changed to '1' to give nore protection to the next
MSB at the expense of the MSB protection.




-8 WD 2008/ 042255 i Map MU ML2 ML3
M,,4 010001 1001 30010
a2008/04226s 1 0 1 101 7 OrPOr/0osSmmor020924
810011 9 11 1100111
12 1 0 111 111 1500 0 0 1
16 0 0 Ol01 ofsaladha 9010
Tabl e 2 [00%7] ighdut bari son
bet ween ! code—dadthelcode
in Tabl e}-2.-2 venent
with th noa\l cd dn
Table 2 le—tts ' L rting
wWith a nasdi-assadmidi o : a size
somewhat j—=s i . npl e,
if a (20p—5i—ed d—aC s j
Hami ng  |ehiest—a-h i ,,1(' e—=>by 17
gener at o BH—A - - 17
gener at oquq-(—r-t - -

12 1 0 1 1 1

13 0 1 1 1 1

14 1 1 1 1 1

15 0 0 0 0 1

16 0 0 0 0 1

17 0 0 0 0 1

18 0 0 0 0 1

19 0 0 0 | i | N OB

Table 2

[0037] Figure 3 shows throughput comparison between the conventional

3GPP CQI code and the code in Table 2. Figure 3 show the performance
improvement with the new code.

[0038] The generator matrix in Table 2 or its variance may be generated by
starting with a maximum minimum Hamming distance code of a size somewhat
smaller than the desired code. For example, if a (20, 5) code is desired, a
maximum minimum Hamming distance code of size (17, 5), (i.e., 5x17 generator
matrix), is first found. Once -the 5x17 generator matrix is found, the size of the
generator matrix is extended by adding a 5x3 matrix Z of zeros to the 5x17
generator matrix. Then, some or all of the zeros in the p-th row of the Z matrix is
set to '1', where p corresponds to the position of the MSB in the data being
encoded. This makes the distance between codewords with MSB=1 and those
with MSB=0 larger, (i.e., more protection to the MSB). Ifnot all elements in row
p are set to '1', then the element in row ¢ and in column that is not set to '1' in p-
th row is set to '1' where g corresponds to the position of the next MSB in the
data being encoded. In this way, the more important bits are better protected.

However it comes at the cost of having a minimum distance set by the smaller

9.



generator matrix is extended by adding a 5x3 matrix Z

of zeros to the 5x17 generator matri x. Then, sone or
wW@Pbdosoi22she zeros in the p-th row of the Z matPCRUSR07/020924

set to "1, where p corresponds to the position of the

M5B in the data being encoded. This nakes the

(mfeseedéce bet ween codewords with MSB=1 and those with
6@%{0 | ar I,”{@[ Vﬁm .

not "al | ?gﬁn%rﬁ%dg Ilﬁ%t & grgtef&g‘{eﬂtl &trbéh;)uﬁg&at en ¥ Hetecuon
cenﬂeegmmiraﬂed in the gjndlat way is shawmbédlbowt The gamdratematoix’ example

- wis set to |1 where ¢ rrepodstot

3d6§F’E“i’réﬁe‘{) romﬂﬁi | TSR TR £ lshsasere. The
right bhlsg 8w@¥ubﬁlgﬁ*1m Qidbmf}fe%yﬂ%ﬁt%marﬁlﬁ %fa&nple the first

pr ot ect ed However |t cones at the cost of having a
rqwmomﬁﬁpcmcsttarthe MSB amy thie secorell togr corréspidlY 008 e0nx2 DSSB.

AL B E SRS o 2CiG aTPtORP Sr oot Bt fhstFlemmeitin

th& 88088 6w HeNadth@1ihAfbrWet Ve protectibR Wt IRehaW.MIBe
enerator matrix exanple 3 is generated froma (17,

[6)40axi mirensratanmetunenamgrleidst ance code. The right
nost 8x3 §ugm3)trdx |5 %dcbed to tlh% 88( iL? matr X4 I\/g
this exa row corresponds to t B
and the s cén(ﬂ) rQ)V\Pc@r roeé)pohdé tlooth(b thelt 1VIB. % A
el enents of ot he gudmat i X ar epzer as,1 exceptt tthey f pr st
rowandteelen ntescn rwadte

col um 1‘0{)1 l())ettgi'r3 6rgt ectdjon gf 8t ch]le drjlextli] hl é)oﬁ
Gener at or O it 0 X0 eEaﬁploe 3:01100010 0 © & @ 1 10 10000
1010190 O 1001000 0 @ © ® » 1 010001011 4 0 @ 1

0,.0,0,0 1.0.1.0.0 0,00 0

1000101‘% Q 8 é 29 b8 dd 1000801010 I ‘%18 80

oooo @ d)000000110@ 01 @ 0l 111101100 ® 0 O

0.0 011 011 000 00OOOOOOO
1 oFlgsua‘_e i 8110‘@8 an éﬂ\és e{’@DE&’f"’FP@Qﬁeém@@ﬁ’é% bgtveen an

Q@J&Mﬁ& PR RITRRAE GTPREES AN &%}m&e vﬁ(fjh LS %ﬁ?dodlment

or prot ectl on code constructe I N accordance wt

amndiasmexipoain memimuant asmimgidistances codeu TheiRMS arror is better for

t de. The RVB bet t f
i By PR rpleg ek Epdsn Ao noa B U rmbigh et fhan the
SRR B hirh BANHAREIng distance code in the region of interest.

[0042] In current 3GPP standards, type A information is coded with (20,

1

(eoleoloNoNe)

10) code and type B information is coded with a (20, 7) code which is a subset
code of the (20, 10) code for the type A information. A subset code refers to the
case where the basis vectors of the (20, 7) code are a subset of fhe basis vectors of
the (20, 10) code.

[0043] In accordance with one embodiment, a non-subset, linear (20, 7)
code is used for type B information and the conventional type A information
coding (the (20, 10) coding specified in the current 3GPP standards) is used for
type A information. The non-subset (20, 7) code may be the subset (20, 7) code of

the conventional (20, 10) code with one (or more) bit flipping. The minimum

-10-



maxi mum m ni nrum Hanmm ng di stance code in the region of
interest. [00421 In current 3GPP standards, type A

wo pdososress on i s coded with (20, 10) code and pgpPESBS07/020924
information is coded with a (20, 7) code whi ch is a
subset code of the (20, 10) code for the t
disiraearfithe 420, A) sedssiseighsd®).  Brenen-pebseh 20, s@wm geperated

AR IR 80 s 55 By o

batteo peiaaetton/iotthe MEB efthed QEvilue.aA goneratidrsratrit exmple 4 for

20, 7).. code e r type B nfor on.and th
fem&%l?ﬂdﬂlaﬁm is B%mie EOrW @Pﬁ]&‘ﬁ%ﬁmp ipdhe zlermtf@ytor is
the g‘ﬂgm%&%'tﬁhé%é 0SS tﬁé’[éfﬁﬁ&st:iﬁ:)":’ St andards) is :
use type A information. The non-subset (20, 7)
[@dHE nay Genenatorsmbirex e}(aaﬁpleﬁ) code of t he

conventi onal 0 ode re), bit

f1i ppin PT e(Oan éiupn %-%o 802’/ 2bsd 07101
PCT/ USZOOO/ @2@9204 0dPst0ariced ot fhdé (0201 9) Ocodel i § 0
ei gﬂttﬁfzotﬁhq VU)nOtSUg%etl ((?01 3) 10?10'?0' ] ggnler@t edo
suc a evveg i stri 0 e.cqde is

non- opt i 8l aer E 8ode ot tS)et]tel1 ﬁrgt éetd oft Qo
the MSB 06 Ohd @ 1val ve.l AOgenér dtor oratriox lexanpl 6 4

for thisgegbqdigregt (i g shoyngbgl qwdlp g hijs exgnpl @,
the MSB in the input vector is _the rightnost bit and

the LSB i€ Ohd 1%f9nfst! Ht}. [ doda)! GEnérdtdr hatrilx
G 5 SahSePelolh Py AR O e e e o

18rgk agnifude é}rdrs]ln @QI 2& th@ N:bd@ E.af)tlﬂa dxpén€k df Dslightlylhigher
1110101100_.0

10.1.0 0, 0 00
pgokakylity ef grrer. oBathlP@EI @r@ra a&d @mlhm@gnwuée &Q eyrersthaye a

e e g L O L CgE LD e
srg;gﬁcatntdmpacir Gherdfore®@kteaeriohn riteckierBpmividedeo éh@kBBof CQI

of .a gli hi gher probability of error. Both PCl
bétlsrlﬁlaé %’hgl magni tude CQ errors have a small

[00IRICt  ONISYRERIANBE Wt STRARE b ddBmbAt, AshotBRbsEUDE, Tihear
errors have a significant inpact. Therefore better

cede thatphas aonindmupr distarce ofo8 ihusedSBndreqaal error protiegtion is

prowg & Pog%%es B information, and the conventional type A information coding

(the (20, 10) coding specified in the current 3GPP standards) is used for type A
information. One way of generating this non-subset (20, 7) code is to start with a
good smaller code and search for extensions. A generator matrix example 5 for
this embodiment is shown below (in this example, the MSB in the input vector is
the rightmost bit and the LSB is the leftmost bit).

[0047] Generator matrix example 5:

-11-



[0046] In accordance with another enbodi nent, a
non-subset (20, 7) linear code that has a m ni mum
walc@sases of 8 is used and equal error protectPCHUBR07/020924

provi ded for type B information, and the conventi onal
type A nformatl on codi ng1 (the (20, 10) cading

speci fi edli B thed crPerk 3d3Posthr9da]r dé) i 9 use® 100

type A iaofaorratd on. 000e may of lge)ne(rat l‘)gothll st 10

non- subseb g)zq dd)ocgd% is §o;spant | W ghoa googl

smal | er code and search for extenS| ons 2\ enerator

matrix ex@nmfl @ 51 for 0 thhils @nbodi fent islsHovﬁh bePofd-
(i nhthl S eg;@{mi e the MBB X)) ohe :mfutovectootrl lﬁ[Otob%
ri ghtnost (bt and e i
GegeratorO tr|x e§< ﬁ‘p E515 0 b (%888}0222?550 ? A}

PCT/ US2009/ 02602 010010 ® D @) 0 i} 11 ololol1 11 ho10

010 0001011 1
[é0‘88 110 1Irba0f°rfa9ceowathfnethfrsm{)eg]en%l]f f%bglt? gsqwhere @annd
BCTlusk 4lafd 2 BotsOres Qct@ve(l)y Odflar(g)xlﬁla%e@ engtl érrér Qrojcecho}x chde is
00 000001810(5 10117120011 00O00O
wed far type B infornationlicoding and the cpovergjoniah tmériiﬂmation
th nb f
B [E% B B p B asiopect (ST B RE it ivle o for

tBRUEBhbKieht gi‘&&?bél@ﬂ (fPelfEs bfamplethd MSBliRAe ﬁlput vector is
i nformati on codi hg_and the convent | onal type A

tharightmosiont agddhﬁé‘sl&lslib@épfimpsﬁt&lﬁe A information. A
(668 ) ICRRLAA B oA 0 © Tor this

|sgven be n'this exanple, the MSB in
t he |nput lvectooroi @ oOthe ri ghonmastl bit1aodithee 0SB its

the | ef t npst t [ @049] ner at qr I X pexa
100038011W16 ?%0%0?1q0q0(gaq101n%ggl
0011 1000011%(1 801 ©bid0o0olr1oh h B1o0
10010010 ®0t0010000® O 1 1 001111000 ® 1 1
000O0 1,0 1 0,0 1 O 0 O 0
00O00O0 101 1010} % ? gi 21 $0658 01nola(icor ancepvvl?t%
anot her efb8di%eht? dyPe B 9 npul ditk hré 1 1 1 11
[0050] In accordance with another embodiment, type B input bits are

unequally duplicated before encoding. There are many variations on this scheme
in which one or more of the CQI MSBs and/or some or all of the PCI bits are
emphasized to create a 10-bit input to the (20, 10) encoder used for type A
information coding. For example, the MSB of type B CQI may be repeated 3
times. Note that this is still a (20, 7) code with a generator matrix that can be
constructed from linear combinations of the basis vectors of the generator matrix
of the (20, 10) code.

[0051] In accordance with another embodiment, both type A and type B
codes are changed from the conventional code and the type B code is a subset
code composed of the first 7 columns of the type A code. A new type A generator
matrix is created from the conventional (20, 10) generator matrix by using

elementary column operations, (such as a column is altered by adding one other
-12-



unequal | y duplicated before encoding. There are many

variations on this schene in which one or nore of the
w@eHoshBBss and/ or sorme or all of the PCl bits aP@r/us2007/020924

enpha5| zed to create a 10 bit input to the (20, 10)

ca c:Od| (élt gls}c\)%%ll owyr}gag o ré?ﬁ%,ao g@%ocg)p@%tl ¥ 'lggg %o codewords
CRATES 1o (o1 e il 08 62 Bl BN B
bettebityre Beobsafcodde basis vectors of the generator

P 2ot Bt Entsiareype G5Emd Gt bk it B tefmaat i

s@p&ratioanaRtbr! FOMiiRat RLS %ﬁﬂé}?%d& o] %hé‘ Qé’péxﬁﬁoh%@to? (SV)
code is a subset code conposed of the first 7 colums

stf) £ @y pe, KGO dE lengthdywithpespect éna ganeratomematiix G ef C is
eaﬁ%sd_ fromthe conventional (20, 10) generator
yby u5|ng el ementary col um operations, (such
as a col u bye @fdiyng, 20 otlheg -12 tion (5
2008/ 04225 CT/ L@gg@/lozeogzgz) col urﬁrﬂ toit). It E’éﬁa ion (5)

[0853] knowrt ik rgeheidlgrsmldmetroaa ithasthdovalaé of &ﬂd:lérﬂent of the SV
codewords that are nqt also part, of the orjginal

ceggapongdsdg the profecieancthatdsgiyes te she eargespgrding informagion bit
atk¥1|?e%o§ xgﬁ?ﬁﬁﬁn C&%&n&og?ﬁm‘i& FAPREfUR! 'ufz‘t erlofRE BTRE® for

can term ne Int separa I on vector
approxmaitelg saquah ekdor prot@csion code, @,ll tHecelempatsadf tre separatlon

= Ql.,, ..., k |
V&f@%%?%é%%% By !Qila% s fiedyal Climntciaess, Haf povsiple to
ﬂ%‘tec§6&%er somi¥ dgs%ﬁq@orﬁ)am)g b§ss( BbKeifitalty, @ﬂa éode is found that

,k. Equation (5) [00531 It is generally
hmsdmm(s(&ﬁd >t with dangev ellemnents fon theM&BeoftCQIf bit eh&/thls code is

ST SRER k6 BRI e, S i, A

pibpdraies of PHenkeédes of codes in general Thus, for
@55 oxi mately equal error protection code, all the.

nt s Ber exeapleghiseode maykeabbpingd by éh@@ﬂlowggg operations:
finding c t Ry 40
possi bie. Lo et LREBHRs s6QRHERls 2BIdIETby bhe KOR operation
ofcolamrSpaadfcohahh ¥; if a code is found that has mn;
(s(Q;) > th |arger elenents for_ th B cQ
bits, thef flrﬁvvétﬁﬂeehgnﬂgaﬁaﬁeweﬁ%m}ﬂcegbﬁ% ﬁ@R operation
o@@&YzﬁﬁIBQB@'coMﬂSQBa&&d' ng w thout changing the
properties of type A code. [00541 For exanple, this

code may ®ETlbhithi cobunbpasiheequsincevd neglaspe buthoXOR operation

of column 7 and column 10.

[0055] The generator matrix obtained in this way (in a transpose form)
with separating vector of s(G1) =(7, 6, 6, 6, 7, 7, 7) is shown below.

[0056] Generator matrix example 7:

-13-



1) The 5th colum basis sequence is replaced by the
XOR operation of colum 5 and columm 8; 2) The 6th
wa@edognoIe2baisi s sequence is replaced by the XOR PEEUS100T0R0924

of colum 6 and colum 9; and 3) The 7th col um basis
sequence i s replaced by the XOR operation of colum 7
and col umh 90.0 [©0859 Pheéd g&nBrator matrix obtained in
this way §in a) t(ramspos)e o‘oa;rr)) wi th separating vector

of s(Gl) : ng 7) i s shown bel ow.

[ 0056) Ge ator t x exa e 7: -13 WD 2008/ 042255
PCT/USZOOO/@ZG)QZM 010000(0@ 0000001000000

00 OO@@Q)O()OlO()O()O()OoOoOlOOOOOO 00O0O
1000000449000 8§ § 0 90,0000 1000
1001 Q(O('D(DOOlOOllQI.(lO 100101111 01
1001 000plgl g1;0plpl il § & 1 11011100
10 1110111001 1111011000 0111
00110%% %9®918dP01% 0 0101100011
[ 0057] Fuotloer0 coddong eaxapb es may be obtai ned by
pernutatiengofythey 1 o 1 1 1

1 1001 01111

011 0010O0T1'1

1 01 11011201

1101110010

1 110111001

1111011000

01110011400

1011000110

0101100011
[0057] Further coding examples may be obtained by permutation of the

above codes or by starting with a smaller code and searching for the best

extensions. Further generator matrix examples are provided herein.

(0058] Generator matrix example 8:
100000011001 100001T10
010000O0OO0OO0OT1T1O0O0T1O01O01T11
001 000O0O0O0OT1100O0OT1T1T1TO0T10
0 001 00O0O0O0OT1 0110010011
00001001101 00100O0T1TQO0]71
0000010100011 1100001
00000010O0O0I10O0CT1T11010T11
000O0O0OO0O0OI1 010011011 1°00
000O0O0OO0OCQO0OO0OT1TO0OTT1TT11TT1TT1TT1TT1T1TI1:1
0 00O0O0OO0O00O0O0O0OT111100O01110

[0059] Generator matrix example 9:
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00
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above codes or by starting with a smaller code and
0
0
1

matri x exanple 8: 1 0 0 0 O 0011
10 01000000011
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searching for the best

1

0
0
1
1

0
1
1
1
5
0 00

1
00

1 0 00
1

0 0 01
1 000
0 00

0 0 01

1

1
1

1
0
1
1
1
1

0

0
1
0
1
1
1
1
0

1 01
1 01
1 00
1
0
1
0 01
0
0 01
0 0 01
0 000 O0O0O0OTVOT11
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Generator matrix example 11:
Generator matrix example 12:

0 00O0O0
000 0O
0

0

0 00

0 000
0 00 0O

[0061]
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Generator matrix example 14:

[(0064]
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Further subset coding examples may be created in the following

[0065]

manner. First, the ‘best’ type A code is identified. For example, for the (20,10)

codes, it is known that there are 1,682 non-equivalent maximal minimum

-16-



g

00010000000001101111 00O0O0O1O00O0
0001000110111 0O00O0O0O0O0D100D0D10100
@Q28040251 1 0 00 000111010100 0 EBCTVUS2007/020924
000000010011 01000110 0O0O0ODO0ODODOO
01011 01 001 0QO0OO0O0O.00AQ 111.1 1
dgstanep len@ribmf £310:8) cades Vlﬁ&@rmwl@k’ghg}sga% of 18119“1‘]3- A
A1 00 &) SfRidhudh 8 Jcaqac%d(ehétgrﬁ%oth%t@l&@-l
ngalml 8“’1)1 ] 118%% P00 0°0°6 0 0°0 01T DL

rdaximm ﬁliﬁirﬂalﬁlaaﬁc@bét“@eﬂ all pain3 of cdde®rotrdd. Amang EhegeOodes,
0,10.0100 0110 0 0.0 10
cpdes yith 8 12Wfsfobﬁ>cfi) ersoror%fed%ﬁéghar@ g’ufdl TgleiB’gEg pay be
c&m%u@ed o1 ifs WeiBhPdRtribtih, 1ok the dadd e 01109 codstHR best
0 000101110100011 0000000001
cgdelimthp Bate ¢ the@rtlis {10086 anmasiﬂneirdeggi@gétanbhamg minimum
ated in th f.ol |l ow

s RERe TR pRE R B E L Bnbrt Ryt Pl Sfewords 40y by
aﬂ%ﬁ@@'rﬁargﬁl@r When (lg&li@)for QOGS suBset Sodd)A0ris tody needed to
there are 1 682 non-equi val ent maxi mal mnimum -16 WD

inusiEe I HBE 263 eE00een Zibeanivalent inthe sadedn thstate pf the
a&%qﬂ@.&gwﬁ%ﬁ?ﬂgﬁv@ggw&t%%'m mum di st ance of six (6).

m ni num di st ance code is a code that
[&@66] eves Sinlset badws €6r thah seamkedfrommthesemided | By takdeg an (n, k)

airs of codewords. Anpng. t hese codes,
CORRERS APR I SO RSEE LSRR By PRTE COBE B o g fepated

whtRe BbESy oY 28 citHRIRHE 8dner MHe! &‘1 Wal edewords of (n k) code,
distribution. For the case of the 0, 1m) codes, th

Wesh makedéhe podesequivalentoér a bmaller subﬁe'u tdose emi@words The

Si | |den|f|e It m _ni pum di st ance_of
b5 ki PREUPE B0 hsarOan s RedRCaP LR AL & hof Worth
ifesteivatida. (Mhelothers ate patedtialBdrttiifate¥ e Be LsGKid GedtRra subset
good subset code, it is only needed to investigate

cofe (20, 10, 6,40) codes, all equivalent to the code in
[66@7 ] stat eF(?If a H} 9] type A code, all sequences of elementary operations may

be represented as a pre-multiplying kxk matrix of 1’s and 0’s to the generator
matrix. The pre-multiplying matrix is called a translation matrix, (e.g., 10x10 or
alternatively 7x10). The translation matrix may be generated deterministically
or randomly. Each of these subset codes are then checked for good properties,
such as achieving max min distance, counting the number of minimum weight
codewords, and computation of the separation vector.

[(0068] For all (20,10) coding examples there are many bit mapping
possibilities that may result in different coding properties. For example, there
may be two CQI values of four (4) bits each mapped as pci0, pcil, cqil_0, cqil_1,
cqil_2, cqil_3, cqi2_0, cqi2_1, cqi2_2, cqi2_3, where cqil_3 and cqi2_3 are MSBs.
This sequence is mapped to rows 1:10 of the generating matrix. Alternatively,
the sequence may be mapped to rows 10:1 of the generator matrix in reverse

order.
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art, fromwhich to draw a subset code. [0066] Subset

codes for then searched fromthese codes. By taking an
w@ mo8k)225£0de and appl yi ng any sequence of el er&nUs2097/020924

operations, other codes are created whose codewords

B R A e R B B
sﬁimé @fgh@ £bQs goﬁﬁ%gm Tlﬁ%r £ SHBR, W HAY b%@ﬁlﬂrﬁf)osed that

bset’s o codewo are degenerate and are not wor
GQnI\ﬂas{ Ly QBN CRAR +@lhforswarstrepotseand HinglaGfIHfer ene stmeam

ORpL3RALALRER Ta dgiaRecioefe BRb AR SHEICTR Rof gRapcksible
viRdes. *I‘ﬁefl 2 to&? 6 &qRt, &yifd, @qits! dgid?, yqlag pkﬂkpémtcﬁid@ 8y be

1's and enerator matri Xx.
appbeMo tI’DWS Wi J;Q;omher generstor anataik, Hr talmafaveln A Oxkhin reverse

I na e 7 t S
o Tl O T bl eoalr il daity o AT P k2 e
ni@spédnioyrowsach, @faltdraativelylimetin eodkese afd%rl e gertdietdratatrix
for good groperu es, such as achieving max mn

egpmPkh 2 obladrad ionidis way izislesn BELoW: ni mum wei ght
wor dsg Rfist he separation vector.

[ig gS] Fogelg%}q’cé(}%gg%gcoﬁn exanpl es there are many
bit mappi hg0 Moski ®i Di t0i e @ hét lmdy Orelsult1ird 0 1 0
di f f erent ncodi ph ORemnt i £S 0 X e her
be. two O Jaliues bi of qurt (1) bt aach fmppad pst
pci 0, pmﬁ chll 19 0 leolol 3:g|11120 c(b ﬁ)l 31 c‘gllz b,
cqi2-1, cqid D Dq02030 wheo eocgi 1_3 andocqi 2_3 ab eo
VBBs.  Thhs gsefiugnpei  mappeg o ir gusy 19 19 f
generat i ng matrl X. Al'ternatively seq uence may b
mapped tolr 8wd 10:Q &f O He beff)ierlatlor1 rPat9| % i0n re\/ePse
erder -1@ TZ)DOZO(DS()OQZZSSI Rﬁgl U$2Q00% aR0P24 of 0106(9]0

ternatley,tet ur t Vg ugs,my Je
conbi ned ?‘ntoo0 615| nwloe gll ?1 b 1Cgodlad i 8g76t eOb
(CQC). FBr Oexanpl @; 0i {0 Hhsl béeﬁ dr é)polse@ thdt 1 qQ Q: =
{ 15*CQA 1o+0CQ@ 2o +03d} of ay ¢wWp gtreams, @nd o o0 0 1
{SingleCQ} for one stream CQ 1l and CQ 2 have 15
[@@EHi bl e TepauBsPE@HERI anfbrbabiphetdinghesulld ipdegerbtrensmitted

val ues. .Then, ic?, i CcQ, i ch, i.c4 i ¢3,
REgeE seawiEpapatsig to EResm st Tats 500 SodippiEun (b lower
tfaqyml pdRepis debB oIR8 ri@foWeré‘ﬁferdvéragé"udﬂirﬂﬁh&ﬁ{”ér\éﬁ&é/ Type A

1 in reverse order For tg COdln%
p@qnen, levte&{ psgcur@;qm@y dgqqrmlnngby)t epget]gvorb@soi n@}tlg}@ an uplink

r%?gnce 'ﬂ(l)ar{noe g deg ca?edt %fl}rr]salcé I}{ZI‘OI g‘hanne'i BBSCH). In

rder. gener
accordance with the present 1nvent10n, different transmission powers are used for

type A and type B information. Both type A and type B power may be
independently defined, (i.e., as power multiplier or addition in dBs), in terms of
the power of another channel. The multipliers or additions are provided by the
network. The reference channel may be downlink channel or uplink channel.
The downlink reference channel may be common pilot channel (CPICH), primary
common control physical channel (P-CCPCH), synchronization channel (SCH),

high speed shared control channel (HS-SCCH) or any other channel. Power of
18-



exanple 15 obtained in this way is shown bel ow. [0070]
Cenerator matrix exanple 15 1 000000000110
wazmse42sd 1 0 01 000000000110 1 RCHUS2007/020924
0010000001220000112121 0001000
1001111001100 00001001101100

some of thosp may dn itself healefined in termsiof powep ofjothep channgjs. The

e b Ao s
réndonh atcdds Ghaithd) (RACH) (&fté ACR/NACK) odady 6thkr Ghéhrikl1Power

%0071 Type B PCl/ |nforrmt|on codlngresultsm
sotee of Fhmg ARt Wt definpdi indrEme of BeiEen &f ofher chapmels.

ng r -
697179, 5 BN, 0,00 01 Y, RURL Lo 8 ARy ho e
VIahlecelr fpreadhsignalEygre mlglmed/éxy d malfactsr cThe gainl factor By for the

o RS IR ORGs dBFive o B an Bl ef emPluiffarafe <. -

IR RhidHR c(‘a%ﬁslaﬂeﬁ fréif (A%bpfﬁé‘ﬂﬁe&\"b&th KiBBePISSLNS, 1sfthe gain

| nventl on, different transm Ssion powers are used

faqtplefOAthmBPCﬁﬁé ‘Bhé trapslatiohohAcddnte thy guantizeddmylgadgratio
| fi
N

of another channel. The nultipliers or additions are
provided by the networ The reference channel mav be
downl i fikignalerhealues farpl | nk Qwambised anpAiude vatiosk
refelence chdwgel may be common pilhet RedBnnel (CPI CH),
primary commn control| physical chasng (P-CCPCH),
synchroni zat1 gn channel | (SCH), hi glgggeed shared
cont of—_chanmnel— (HS-SCOH_or _any ot rmcnannel. PO
of I8 WO-20(81 042255 PCTUS2067 Gj’f) +—some of
t hos ¢—wrayy—-A—+tselHH—be Heftnred+nte B

ot hel r‘h.’-mnpl d_ The upl ink ref prpnrlé/](5hnnnpl may he
DPCCH._enhanceld uplink PPCCH ( E- DPC@RJ15 random access
chanpel (RACHB3 (after ACK/ NACK) or a®¥5ot her channel.
Powe of sonm® of thoselmy I n itselg/1be defined in
termy Of powery of other|channels. [&YgZ]

COth IIlI Ullcll I X), cll ter—=C UI ts—are by/llgdu to lIIC LIII p

r at e —+he—+redd
e e Table 3

[0073] For HS-DPCCH slots carrying CQI bits, if the WTRU is not
configured in MIMO mode, Axs equals the quantized amplitude ratio translated
from the signaled value Acqr If the WTRU is configured in MIMO mode, Ans

equals the quantized afnplitude ratio translated from the signaled value Acqr

nowayr nf
T 1

when a CQI of type B is transmitted, and Ans equals the quantized amplitude
ratio translated from the signaled value Acqi +1 when a CQI of type A is
transmitted.

(0074] Alternatively, once one of the type A or type B power is defined as
explained above and transmission power for the other type may be determined as
a network provided multiplier or dB addition or may be computed from the

defined one based on a pre-defined formula. For example, type B power may be
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val ued spread signals are weighted by a gain factor.
The gain factor Bhs for the CQ bits on the HS DPCCH

w0 2008@42292d fromthe quantized anplitude rati oPCBIS2087/020924
Bhs/ Bc ) which is translated from OCQ signaled by a

hi gher Bc is the gain factor for the DPCCH
cqmeutqdd:y WBRUmslmoq%mPaamwtCm@r@muma@ LUTA
id SRR %o to &rﬁ%ﬂg‘g et?ﬁg dc?vpgrle rx\%lt J]n ’IB%%( 4 g%etrclvlggg{ oﬂeﬂw%rk

Gavl A dspe 8 (ﬁﬁerrﬁ@y@c&h utedBixsnd3a Sszﬁ@télﬁ;okﬁp 8B4 BUTs
7 24/ 15 6 19/ 15 15/15 4 12/15 3 9/15 2 8/15 1

tl@atllsnplemsn@.%theﬁanp@ors PpodA3ls fse) HAs@ampple | LJd Ep is shown in

’I‘éﬂ‘bll ng CQ bits, if the WRUis not configured in
‘mode, Ahs equals the quantized anplitude ratio

translated fromthe signaled value ACQ. If the WIRU

i s copfi gur ed—in-MM rmrIo Ahs egualsthe mllﬁnfl zad

anpl|i t Gignalled waluesiespaeied [f r dRMaTEzed; Wf@&e\rarle%
ACQ—wher—a—Ct—et—type—Bis—trans e dieBe gnd Als
equg j j m
the |signal ed vafue ACQ +1 jwhen a cQ 1dfl% ype A js
transmtted. [0074] Alternatively, ondd/¥ne of the
typg A or type B power is defined as 1axi ai ned above
and |[transm ssi op power for [the other tgps may be

det grm ned as g network prjovi ded nultygsier or dB
addIII O Oor rrayzoe COmpute fromthe  ggEimed one

basegd—omr—a—pre-gefined—fornuta—For—ex tes—type B
power—ray—be 0WD-2008/042255—PcH-Y O-+H-020924
comuted h\/ theYWIRU using BPe (L UTA)
‘Table 4 ' ’
Convent i onal ly, the LUTA ¢
[0075] Alternatively, a function g that operates on Acqr may be used to
y g p Q y

create an input to LUTa thus keeping the same set of power levels that are used
for type A. This operation may be described as Ps= LUTAa (g(Acqr). The function
g may itself be implemented as a lookup table. For example, g(Acq) =
maximum(0, g(Acqr)-1).
[0076] Figure 5 shows an individual bit error rate using the generator
matrix example 4. It shows that the MSB of CQI bits (cqi4) is about 0.6 dB
better than the rest of PCI/CQI bits. As a reference, the bit error rate of the
conventional coding scheme (labeled as "pcicqi in [1]")is also plotted. The BER
measurement using the generator matrix example 4 is about 0.8 dB better than
the conventional coding scheme. Figure 6 shows a block error rate (BLER) for
the conventional type B 7-bit PCI/CQI and the coding using the fourth generator
matrix example. At 1% BLER, there is about a 0.8 dB difference in coding again.
Figure 7 shows BLER vs. the coded bit signal-to-noise ratio (SNR) for the
conventional type A 10 bit PCI/CQI, conventional type B 7-bit PCI/CQI and the
coding using the fourth generator matrix example. For comparison between the

type A and type B reporting formats, the power required at 1% BLER for type A
-20-



is used to conpute type A power froman index CcQ

signal ed by the network. Gven CcQ, type B power may
wheoososss ed usi ng a separate | ookup tabl e LUTRCT/UREN7/020924

i npl enents the functi on PB= LUTB (CcQ ) An exanple

LUTB is shown in |le 4. Signalled values for CcQ

PQI4R] foxmnaj i @bqqyde‘? éﬁthilgiser thﬁ@ the gpespsing gheo generator matrix

BSOS 1 gohBF AR Rariaftpte gror usm)

niessatémentgint beo tope Batoeing ncianids. mhyr bike samd dmount of MSE

create an, input to LUT us ke p| ng the sane set of

eFRRRrt ﬁP@/‘él@oPﬁﬁtl %é_énéggg type A. This operation
be d kA

[g@?ﬁa v tgl‘gl%;lh%@ll@n%l% c8EShfAnidons B}e:oﬁ\'rﬁ?ﬁfokﬁpcodmg

nted as a | ookup table

a@d ainp | coding( @iqE the ﬁfirhamndfmrﬂ&: seye@tQenerptor[100#dt examples.

NieRdhs S Fihes 1 M ELeHS 6 PHOR S FaPSthe SREB B EEP"
g?es&ht*sst}{& @hde dsﬁlé‘l%ﬁé'tﬁ@h%&ﬁramt fRtrik NSmpe, raﬁat "G1"

bits. As reference, the bit error rate of
represents hhreeasemsing ’@@@evgltbehemt@ mbltixexameple pFiguae 9 shows

Jh
L DA AP g P R B T e
Ftiflﬁ'ecmlslﬁ‘iw.sl a()&ﬁhpmwnn@r PAIBEER lﬁb@ﬁ(ﬁ' 4rt 3B cadd) thelkase

error. rate (BLER) for the convent type.B 7-bit
usyg thy afL iy geperatery m@%ﬁwpk@eamfﬁ)dﬂ hcagérfé‘-‘ﬂas dhe seventh

el SAREP Lo o, PIELEE FiShdvil frabfical Bittp i B OQI BLER
fcbmtdleqm'tmrchrb itypeaBg:ndé -the cass seng bheé ﬁftb@dﬁ)araftor miahgx example
n ent i onal e 10 bit P conve al t
B R ad Yo ot BEberiy HOVs SRRy Figpre 1 Shows
cgﬂﬂﬁf'@&? bf ORI étén&%méwﬁati&?,r (c@ﬁﬁﬁﬁ!d' $9Podiahvee @qﬁi‘x% error
(RMSE)), for prior art type-B coding, and the case using the fifth generator
matrix example and the case using the seventh generator matrix example. As
can be seen in Figures 9-12, both the fifth and the seventh generator matrix

examples perform better than the prior art.

[0078] Embodiments.
[0079] 1. A method for encoding information bits.
(0080] 2. The method of embodiment 1 comprising generating input

bits, each input bit having a particular significance.
[0081] 3. The method of embodiment 2 comprising performing a linear
block coding on the input bits to generate an output codeword, the input bits

being provided with a specific level of error protection based on the significance of

each input bit.

[0082] 4, The method of embodiment 3 comprising sending the output
codeword. '
[0083] 5. The method as in any one of embodiments 2-4, wherein the
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type A and type B reporting formats, the power

required at 1% BLER for type A -20 WD 2008/ 042255
weEamsE2807/ 020924 PCI/CQ format is about 1.BCTBS2007/020924

hi gher than the one using the generator nmatrix

exa le 8 pe B. Figure 8 is a plot of CQ nean
<l ey

@%r,e measurement in two type B coding

[@@‘4? . gor g ﬁ@ﬂﬁ%damesdﬁenw@&ur&@r %Iﬁprﬂsﬁ‘l% denblsatmg
about > 1 dBin SNR required. [0077] ures 9 show

npﬁtlt)bar seds 0£CEM hptsy PO nStlfeomuliepie eﬁtS| Qf [ biselbeigg dengted as
t the f.ifth t
D STl e Bost i SR B A boiF Bl as secpydary

CQI]J:hts refers to prior art for type-B, "optinmal EEP"
represents the case using the fifth generator matrix

d “Tae metiveéwé sehodiment GedRPTiginggorgpenating the

l e,

t
?thaﬁtt?éﬁ Fhe SRishlEnrEaTHIE oo theibid B Bndeifl
[@686!] ype- A8.cod&he rﬁetgmd of dfbshiavent® fastheacomprisingrgeRétating

R for pri art type-B co the ¢ using the
mlr"lrlp Fénet G bitemoné Rfe ftéplsﬁet% HerATE bemﬁf%@d as
efaeny d“% B AU, rel il SPUATEGH ikt SRE oot ed W SecBndary
QQ/IriatdB code the case using the fifth generator matrix

GRHTT el henhigihod F s peiEert B PG sy -ceggdary OQl
b&%%@@tﬁeﬁmaﬁylm pit£onput ed as root rrean square

error for prior art type-B coding, and the

Q8% usi -t hél‘hrer hethod e embodimented mmpré&lagwpecaéﬁmtrmgathe

e RN PR O

eﬁeotﬁﬂgh generator matrix exanples perform better t han
the prior_art. [0078] .Enhodi nents, [0079] 1. od
[9059] encodihg THedRAtAGH TBARE ong pfgppodimentis2; JarWhgretp the

ﬁﬁk{oﬂltgﬁ% fikeCOTWitsS aRE HRNEmdEAtI8 thitRH is R’)‘rt@() 5?%5&‘1ng as

having a particular signi ficance.
fdlluevsrret hod of embodi ment 2 conprising perform ng a

i near ock.c drng 0 he i npyt b|t t eperate an
out put co E/:vorl 1 thel | p&t elbl y beil né pfog ded i tﬁ a
specific 1edel & ler@ of fr dt eQ:tloﬁ Badedl o tthéd 1 0
signi ficancg gf | qach inpulp bitg H0G8Al . 1 The gret hed
of enbodi{regto conp6 5 r(t)g sedtdbng t he o(1jrt5)ut1 00 0

10000100001 000O0OC100O0O0

[0090] 12. The method as in any one of embodiments 2-10, wherein the
inputs bits are five (5) bits, and the generator matrix is for (20,5) coding as
follows:
111111111111 11111T1T1°1
1010101010101 010101°0
1000100O01O0O0O0O1O0O0OO0T1O0TQO0O0
1000O0OO0OO0OO0OCT1O0O0OOOO0OO0OTI10O00O0
1000O0O0OO0OO0OOOOOOOOCTI OO 0.
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codeword. [0083] 5. The nethod as in any one of

enbodi nents 2-4, wherein the -21 WO 2008/042255
wWEOBE2807/ 020924 input bits are CQ bits. [POBG$2067/020924

The nmet hod of enbodi nent 5 further conprising

eneratin multiple sets of CQ bjts, one of the |
(Ag9 ple B3t s he methag assinanyepeiifsrkadimentsg-fnghgrein the

B 1t P POHS Bl gL s

aré cemdadenatedt 6 conprising concatenating the primary

082loncodlhg. THRBBRIOGRS PSR A ratodEBi drdpy Wheren at
164t tRRIinpRETBIL 1S IdNP1iBRLBE 'Rpéiding Wl the %h%iﬁ@é&eqﬂ th€input bit

bits, one of the nultiple sets of CAQ ts being
heéare tpedfonmingythieancydid® bits and the remai ning sets of

bits i ngmdenot.ed as_seconda bits.;,[0087]
8% nebFiod “BICRRHER AonetgSRE A Fmpialld 204 ARG the
ifpht bits hife 38 Tehst ted diffier@ityinfonabioh bits| th@B8te ddhcatdn@ted and
nmet hod of enbodinent 9 conpri sing concatenating the

nsefl e Py transmytted indifferset BBHBEned secondary CQ bits
[9694]he | npyt by érrfe@ﬁo&] @“&ﬂﬁdcg_ﬂrng 988Merdi tli?;ﬁpiﬁﬁ% Eft%Q are

as 1I'n any one of enbodi nents wherein t
CRI bitaard ackwoviledgdmest bitsad t he generator matrix is

20, 5)_codi.ng a fql | 1 111111121 N
l§8§51(1 1 1171- 1dliheg@e§wﬂ <§ eﬁ@%ﬂ@@ ¢PmPIASing 6@116:1‘@“1%%K ipput
Hits, dalh ngkt Bithalife 9 #&c&aﬁs@nﬁhc&n@ep 10 10001
00 010001008006 1T80 001000010
(009510 1 018 O The metind]of embodimeentd7ronhpaisirigrenaeding tlze input
of embodinents 2-10, wherein the inputs bhiits are five
biks)USig & kHB BRRETRLOT TR, (O ENREALE AR SULP Y £pe ey dfhe generator
nt:als)niil'mlg:oﬁﬁmsfi@é | ®Wexm 1 mlaximim! mhinimbrd Hafrding Bistadeel code

submatrix and a kx(n-m) submatrix with all '0s' but at least one element

corresponding to a most significant bit (MSB) and the next MSB being set to '1".

[0097] 19. The method of embodiment 18 comprising sending the output
codeword.
[0098] 20. The method as in any one of embodiments 18-19, wherein the
inputs bits are five (5) bits and the generator matrix is for (20,5) coding as
follows:
1111111111 1111111T1T1F®
0 000O0OO0CQO0OT1I1T17T1T1T1TT1T1H020U001
000111100001 T1TT1T1CO000°O00O0
01100110011 0011000°O00O0
10101010101 061010000O00
[0099] 21. The method as in any one of embodiments 18-19, wherein the

inputs bits are eight (8) bits and the generator matrix is for (20,8) coding as

follows:
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10101010101010101010 12000100
0100010001000 1200000001 00000O0
wO208040259 0 1 0000 00O0O0O0O0O0O0O0 0 O HCDUS007/020924
-22 WD 2008/ 042255 PCT/U82007/020924 [0091] 13. T

i nput bi td Ond ielal 1Oedst! ohe lsék Q)flc@ Opi® s! ah

| east oneoset (ofo PEl 0biot 0 that 1aree @oécat anat e@. 0
[0092] 14 h t ho n, apy pone pf ;e di t
2-13, V\hePelsnela{W Fegsﬁsodnel |Q St rlb 1? |3633 anégt gdo
dependi ng%o@ thel sP gfi 10 dhnbeoop tlhed i hpdt Obllt 0pBfére

perform ng bhe emcpdon@ d0@93] 019. iThe nretohqd @soi

any one o odi 4 rejn the, i,n bjt

arg at és%mb dgﬁf eren ?n;{mﬁrrgitlonpblts t g é
concatenaﬂe@ A Gefdltd b Prdndnmi@tedlid di f$ ePeflt
timng. [§094]o 16. 0 The oret hodoofy grbpdi ngnty 1 gher @i n
the inputs bits are CQ bits and acknow edgenent ’
botco] [0095] Hhe fdRehdEdh@abafinRAbAtodHsidg goRdatihigNdput

generating k input bits, each input bit having a
bty eadvinput bitdriving arp@etlcqlaogla}nfmncer he met hod of

[Sﬁﬁﬁgl mengq 17 T r%r fhs 'dQ)Q %Bg&gﬂe?lg 2b h(‘)em 1'191% dgglutb%%ng each of

using a kxn genera or r| X enera

thodepay Bits,! the mﬁnbélabbauplmttrohmfmhrmpw bitaddpenting on the
maxi_mum m_ni mum Hanpm ng di st ance code submatrix and a

Skg%{lﬁc%ﬁce%%“éﬂﬂwt\kﬂtth all 'Os' but at |east one
OB, o2 VR of Bodifiehy: 5 B SRR e Tbippio W bhear

tﬂmﬂdmdutg orethrodiiplizatedlidpad bjis its gempratnan ngtputeodewqrdtusing

code rd 0098], 20. The nmethod as in any one of
'¥BAS; wherein the inputs bits are five

[g(zioéffl" t s gmd t’i‘l?e ﬂ@ﬂﬁ)ﬂ%tf Qﬁle&the'n)é 211 %oﬁﬁﬁs&%@e&im@@l‘i’é Siput

ol | ows:
con)N@‘d00001111111100001 0001111

80 ﬂ)4 01 éL 1 'f'he method as 1n any one of embodiments 24-25, wherein the
equal protection code is Reed-Muller code.

[00105] 27. A method for encoding type B information bits.

he

nmet hod as |n any one of enbodi rrents 2-4, wherein the1
d

1

[00106] 28. The method of embodiment 27 comprising generating type B
information bits including CQI bits and PCI bits.

[00107] 29. The method of embodiment 28 comprising encoding the type B
information bits using a (20, 7) code to generate an output codeword, a minimum
distance of the (20, 7) code being eight (8), weight distribution of the (20, 7) code
being non-optimal, and the (20, 7) code providing better protection to a most
significant bit (MSB) of the CQI bits.

[00108] 30. The method of embodiment 29 comprising sending the output
codeword.

[00109] 31. Themethod as in any one of embodiments 29-30, wherein the
(20, 7) code is a non-subset code of (20, 10) code for type A information bits.
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11001100112001100000 1010101

1010102100000 [0099] 21. The nmethod as in

wa@poososesdf enbodi nents 18-19, wherein the i npRCBHURIDT020924
are eight (8) bits and the generator matrix is for

0,8) coding,as fgqllows: -23 2008/ 0422 )
[ 52009 030G methog a5 papy en%f%ngb@@erem%gm%e@l&the
(20.7)Qode 13 DsiibsBt &bd@ of (ﬂO, hOQc&ieC}"opgﬂpe]A thfrmatidn Bitd wittone
000O100111010000 O 0100001001
bt flippig.1 0 00 0000100001011 010100

00 0 00 0.0110 1.0,0 0 0.
93137 P51 termethpl R sty on f egrbgampty 29 whern a
géndratorlm@t¥x forlhel(§6,10Q4d& R asoRow®t hod of enbodi nent
1 conprisin eneratlné i nput bits, each input bit

havi ng a paPtilcu? a? 8i §nikfitahcd. qoboib1il £3.1 Thel O
nmet hod of genbadigregt 022 clonpr i siitng dupl i gatpi ng pachgof
t he i nput ,bits, th u r of . dupl.i catjop qf .each

I nput bitodgpénJ?ng gnq$ﬁ% &s}gﬁi#icgngeﬂoﬁ éac }ngut
bit. [001029 24.1 TheOmét hlodd ot &@nifodi nknd 230 1 0 ©

conprising perfagmng @ li ngap 1bljock godi pg on they
duplicated input. bits to generate an output cod r

usi ng angeaug (brgticpi&n oéea ﬂ0810§1?2§.(%h§m? %
met hod of Oefbddibredit 024 donpr i silnd skendi hg 1t Hle but put

codeword. [001041 26. The nmethod as in any one of
[@0l&di mend4s 2 CzSmethiodoé embodisnend §l gbmprisingganeratingitype B

.15 Reed- Ml |l.er, code 105 A met hod for encoding

i HRRREoR s READTE SR RRE EIE % " The et hod o
[@obidli Meng5.27 Ty TREtheH 0ferdBaifndht 849 cdnyfiesiBe encoding the type B
information bits includin bits and PCI_bits.

infoometien bits usig HEZ0ndrode g%ga?@mmounut:mdpwpgd, Bgninimum

. ¢ i . ) . -
SR 00120 g AT St e Wi
protection to the type B information bits.

0
0

[00114] 36. The method of embodiment 35 comprising sending the output
codeword.
[00115] 37. The method as in any one of embodiments 35-36, wherein a

generator matrix for the (20, 7) code is as follows:

10000O0O0O11O0O0O0OT1T1T1TO01010
0601 000O0O0O1011001 001110
0601000010101 10011O010
0001000101001 T1TT1TT1HO0T1T00O0
6000100100111 0101100
0600001010011 011T1°0¢011
6000001011111 111111T1

[00116] 38. The method of embodiment 27 comprising generating type B
information bits including CQI bits and PCI bits.
[00117] 39. The method of embodiment 38 comprising encoding the type B

information bits using a (20, 6) code to generate an output codeword, the (20, 6)
-95.



di stance of the (20, 7) code being eight (8), weight
distribution of the (20, 7) code being non-optimal,
w@eashes3 20, 7) code providing better protectPORHUSHOH020924
nmost  significant bit (MSB) of the CQ bits. [001081
30. The net hod of enbodi nent 29 conprising sending the
codg providing @mmx@naml) equal metectine todhhbipeds infarmaion hds.
odi t ggﬁ
[%1&%Eﬁbse co g?g’t?x?g%%ﬁ(ﬁm H@ &?@ngﬁlgg éfheaOutput
coddwaortat i on bi ts -24 WO 2008/ 042255
PCT/ US2007/ 020924 [00110] 32. Th od as .in
(YOt erfbodi rigKsieedindH5 10y 08L 9 PEE {oaRats 3y ‘%&/ ergin a
EnSdbSehafitllforthe (#0:6) 10 fsoa@,erﬁ&» type A information
g n ts wt oner % @Q ) ae 001151] 33. The nethod as
|n any onk 6f Oerfbodli ﬁrerltsi ZD @OJ wher el n0al derfer @t or

x fos the (R0 ¢) 1CQ>deo'§ asifqJ lows: 01 0P § 9 O

00011 00010
1 19191 (906) iljo ojlo(b g gi%o‘lol 199 01
1 0000001 0@ 0O D1U111001® D 1000 00

®
1 1,1,041 001,00
010008 d)iléqq PPQ%Q)iolol 1 1%
112] 3%. 0THe QTEQ héd 0of0 dhb®dPnént! 2% éorlfprll siny !
eneratln type B information bits _includjng CQ bits
b‘&f Thegnatipd gfembpdiment B4 gomPprisHgRENSEH NG Pe B
Wchle
M{’%“ﬁh i SHERAC (081 BOTIALOLABE LR B ritiod bi
havirignupartitivddmsigrifichneehe (20 7) code being eight (8),

A 0o B2 R PR G g oS B O et

o8NP WeRfordPatieH Bt dsBd of R isihifiBen @WIRHE dupBeSeRtYpe B
[00115] 37. The nethod as in any one of enbodinments

inforpgtionhitrei n a generator matrix for the (20, 7)

[W&I S a4°‘4.f 0 l’Il‘h%Viﬁéth%d gf &ngocﬂmgnp 4§co}n;9'i59ng er;co&in% tﬂe gype B

information bits to generate an output codeword.
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[(00123] 45,  The method of embodiment 44 comprising sending the output
codeword. .

[00124] 46. A method for encoding type A and type B information bits.
[00125] 47.  The method of embodiment 46 comprising generating type A
and type B information bits, the type A information bits including eight CQI bits
and two PCI bits, and the type B information bits including five CQI bits and two
PCI bits.

[00126] 48. The method of embodiment 47 comprising encoding the type A
information bits using a (20, 10) code and encoding the type B information bits
using a (20, 7) code to generate output codewords, the (20, 7) code being a subset
code of the (20, 10) code, the (20, 10). code being generated by performing an

elementary column operation on basis sequences as follows:’
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6410 116] 38. The nmet hod of
Qatlng type B information
and PCI bits. [00117] 39. The
met hod of , egbqdigrent 3% GOnprési ng encoding the type B
information bits us (20, 6) code to generate an
out put co@eﬁopdlt%eo(ﬂo()é) -25 WD 2008/ 042255

PCT/ US200(/ 02@92¢% 1 code pr avi @i ng approxi mately equa
protectio t ype,Binformation bits. [00118]
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i ncl udi ng; CQl {bi soangPq‘,l Pi{s, each type B
information_bit havin particul ar significance.
[00121] 48. 17Re et hBd ofo ehb®di ment 42 conpri sing
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i nfor matlgnlblltal %0?2&] rb24(5]| Q'he nmet hod of enbodi nent
43 conpri $i Ag en]cobll AgltHe yPe B information bits to
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[00127] 49, The method of embodiment 48 comprising sending the
codeword.

[00128] 50. The method as in any one of embodiments 48-49, wherein a
generator matrix for the (20, 10) code is as follows:

0
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(00129]

S
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The method as in any one of embodiments 48-49, wherein a
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codeword. [00124] 46. A nmethod for encoding type A and

type B information bits. [00125] 47. The nethod of
we@pdwsmiazent 46 conprising generating type A apdI/uype7/@0924

information bits, the type Ainformation bits

i ncludi ng ei ?ﬁt C(I& bits ~and two PCl bits, and the
geperate matx farithe h2Q)i k04 codeais dgifeldows:ve cQ bits and

two PCl pipsy dd)O@.Z@] 04% Jh@ rlretlhqpl pf ; egbqdi greqt 047

conpri sing enco et information hits usin

a (20, 10‘? ¢ode Oan‘g @n@ocﬂyr{b ¢h8 tlype B infor! rra]tlg

bits usi@goai(an, 079) code @ 00 génar at e0 out putd 0 1

codewor ds he (20 o€ b g a2 supset ode

the (20, QO? ?o e, 0 (g)geo 1@) Bccg)deosbgl Eg gglnera eéi

by perforfi AgOard bl @méntlarQI @ollurn lopkr atilond oh Q&aﬂl s

sequencespag fpold O(WSl 0- 26 OO 2008/ 042@56 0 1 1

PCTIUS200¢7 829938 0209190 0 0.9, 8,99 % ¢°¢° @ 8 0
@1

00 00 0 o' o't 8
10000000 ® 0000001 10D®O®0d I0DODDOO 101000
01000 0g0gOgL ® § 00100 § 6 9 @0 1900 9 O 01c1> 0010,
10001018%1 01000101 % ‘Zl)bidll gég%’ioo

[(10 ]83011110’3%0 Jl‘}be xixei% % ap 18 ailyfnﬁ of emJboélmenqs %8 4&, herélin a

generator matrix for the (20, 10) code is as follows:
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[00131] 53. The method as in any one of embodiments 48-49, wherein a

generator matrix for the (20, 10) code is as follows:

1 000O0O0OO0OO0OO0OO0OTIT 101111010
01000O0OO0OO0OCO0COOT?TT1O0T1T1T1T1F°01
0600100011 011011000100
0001000000000O0T1T10111°1
0000101100111 1111T1200
0600001010101 100011°%00
0000O0O0OO0OO0O1TOTIT1TT1O01O0O0O0T11
0000O0O0OO0OI10O0O11O010O0O0I1T10
00000O0O1O0O0OO0OT11 010001101
0 0000O0OO0OO0OOGCG!I1T1T1T1O01Q0UO0OUO0]1
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01011110117[001271 49. The method of
enbodi nent 48 conprising sending the codeword.

WO 0@2A&PL550. The nmethod as in any one of enbodPCENSR07/020924
48-49, wherein a generator matrix for the (20, 10)

(0’ 1%% %0 5t f oéht? I@eﬁl%éoaéowgfg@%s%f eﬁljbfgﬁnﬂnti]‘lf 1% "‘8’9{9“1 a

g@n@ra@oxomQtIQx %or]thQ (Qo 010} cédellsoas]fo@owé) 001000001
1001101001000

1 0 1 0 D 0 @ 0)1000100(DQ) @ 1 141 10010l01011 001000
0011 PPl b dlotocon1 WOI0I00 D41
001100880 0080 %0 0 ol 101 1 Bt
[001291 5Q. 0THe e h6d 0ad ih GnY dned of émbodi nent s
48- 49, V\:hgr gl I’@) & - I’Z7OV‘@ 2})0&/ 94217.25)5 d:’CB'/ llJSQOQ)7/ ?2@924

generator _matri x t he 10) is as

( 20,
&10101011001 Q) 001110‘%) b o

10000000000%%19 0
000010100000 0Q11 DO1 ®OOO0C0OOKKOINLA1O0
1000 1,41 0,1,0,0 0 0,1,1,0
000010001%1%0%8fl1 1&18191(111%0&)00000(])-](1)(1)%0
10101010004 ¢ @ @ b B d 3 olo0112010 G b4 1
00010000 ®®00000000d ® @ % 1101100100 6 Q
0000001000101 0001101 000OO0OO0OO0OTO0
[00183] 1 155, 1 Thelm@tHddGislin e{r@Qﬂ;ﬁQ)]f embodithente &89 wiferein a
in any one of enbodi nents_ 48-49, wherein a generator
gragTater matrix far thed20,119) codpyis ‘asdoUaWsiol | ows: 1 0 0 0 0
0001100001 P¢d8bH%200% 117011110010
01 000O0O0OO0OO0GCOOCITITOTII1TTI1TTI1TOI1
001 000O0O0OO0CO0OOOCTII1TOTI1II1TI1T10
0001 00O0O0OO0OO0O0OO0OCO0OI1TI 101111
00001000001 000T1 10111
0 000O0OT1 000101 00011011
00 00O0OO0T1T1T1O0OI1010O0O0O0T1T1O01
000O0O0GOO0OO0OI1 0O00T1T1O0T100O0T1T10
0 00 00O0O0O0OI1O0TI1T1T1TO0T1O00011
00000000011111010001.
[00134] 56. The method as in any one of embodiments 48-49, wherein a

generator matrix for the (20, 10) code is as follows:
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01000000110001110101 0010000
0101100100111 0001000010101 1
@@8042590 1 0000100010100 11 1RACDUL2007/020924
00000100100111010110 0000001
0100110111001 00000001011111
111111198 PP0%%%b914P11lolo1 D L 8
000000011000 ® @ ® D 101000111 11 ® 1[00131] 631
The net ho S 4 yaone ofy € dismegnt 814 rgin
a generatgranétg}g?fgrﬁtﬁg %2@?618?quge6| % PhErs
follows: 4 6 ® 0 ®00000% © Q4 ¢ @1)111110 11b lolg
00 8 0 00808086) La 0011010101100108081%1808 pL1i 8
11011

1111 %886’11&091010018(1ﬁ%clblolollllo(gilo}o
00010010000 0Q @ 0 ® 11110001 0000001010 ® & 1
8 % % cl) 00100 (0 (Qododl 8 8(8 ® @ Q Q)cl)l 80(13010c1) 0 ilOOOO
00000 8080%101‘19? 10&090]1101-‘&8%800111

2008/ 0422650P@T/QJ5120071002)09241 f00132]154. 1THe (e hdd
as in any one of enbodi nents 48-49, wherein a
[Q&h3Sd at ordhat r The methadrss in EOy one)f entbdithents 48156, whegein the

tfpipAdnfpripatiof blenflue fug sés of ey biy Gabbls Borpaenie
[@) 1B6l 1 1583 OrH2 Hethod al 119a1@y Qné)onnﬂ)oQuﬂxeﬂts Q83561wheﬂem the
00001000001000O0 10

typeA gnfgrmatiop bits indlude twq setg Of)foer ©4>6>le@1 i?ltf, qndltlw tyogets
op C@ll ]blt;'s aQe ]combmed.

[00137] 59. The method as in any one of embodiments 48-49, wherein a

generator matrix for the (20, 10) code is as follows:
1000O0O0O0O0OO0OCOO0OT11I1O0T1T1T1T1QO0T10
0100O0O0OO0OO0OCO0OOOTII1TOT1TTI1T1T1O0O1
001 000O0O0OO0CTITT1TTI1O0O0O0ODO0OT1T1T1TI1
0001000100111 1001100
00001 00110110001 1°9001
0000010010111 0010110
00 0000110111001 10100
00000001 0O0T1T110100011
000000O0O0OTI1 10101011100
00000O00O0O0O11111010001

[00138] 60. The method as in any one of embodiments 48-59, wherein

different transmit powers are used for type A and type B information bits.
(00139] 61. The method of embodiment 60 wherein transmit powers for
type A and type B information bits are defined independently in terms of a
reference channel.

[00140] 62. The method of embodiment 61 wherein the reference channel

is one of a CPICH, a P-CCPCH, an SCH, an HS-SCCH, a DPCCH, an E-DPCCH,
-30-



000000010012010001120 000O0O0OO0CDO
0101110100011 0000O0O0O00O011111
wW@2m80402590 1 [00133] 55. The nmethod as in anyPonesSmwh7/020924
enbodi nents 48-49, wherein a generator matrix f t he

0

(20, 10 ode is as follows: 1 0000
apdja RA 0100000000011

0

00

11
Bl g 6% “% egngirpa e gmbglllest 6b.ictgina fradsrpi
ohe bf fhe]tyﬂxe Aar@d t@p@BGnﬂbrﬂna@wﬁ bitsis Qefindd 1ﬁdép dgnigty icl)n tbrms of

00000011 0101000 101 ,O
ajrefexgnge ¢ en&eloarefi @ frapspyit eo‘@elo%qx 61600@69 ogmptipnqbigs is
1

, 1111101000
d%&%jllgﬂ?d %%!l nfﬁggﬂng?%gglegs&%u%ny one of enbodi nents
[0@429, whét.ei IThe lgetlmdaxf embpdiniént 60ovhdrkn 4 P@Anshidf) power for

- 29 2008/ 0
by 85 ruaties s is sSipptted WieE b 16 en tablp(UTAY 1 o

[dofi3p 1 Ggd) O &m@rl@U%Pe&o&l i%f&-xﬂationlbl@s 1 00100
0000000 0100000000

(00141 0 166. 1 ’Ijhe WT@Lbof@nnbodlmem 65 cmpr3ing ddatagegeratdr for

1 0.0 Q0 00,10 000 1 1 00000
Egngrgihg IpyL Bty ¢5ep tpPyt it paythecs fadicfiek demfieind 0 %)
00145 O 067 1 The WTRUO & émPodinfeni 68 dordprsifglarD eficdlet for
1 0000000001111 1010001 [001351
psvformﬁg delinear Rlockncoding Grethss npHiobitsdAt genegatssan output

&’d%lﬁ&%p@f %@t&%ehgg Oggé)éﬁgglttghg e dl@i%'lfj\%g fw% gg}ostectlon
b'ﬁlaead oethosigaifidancaofeachanpht mibodi nent s 48- 56, wherein
[{)(511646] 68. The WTRU of embodiment 67 comprising a transmitter for
sending the output codeword. ‘

[00147] 69. The WTRU as in any one of embodiments 66-68, wherein the

data generator includes a CQI generator for generating at least one set of CQI

bits as the input bits.

[00148] 70. The WTRU of embodiment 69 wherein the CQI generator
generates multiple sets of CQI bits, one of the multiple sets of CQI bits being
denoted as primary CQI bits and the remaining sets of CQI bits being denoted as
secondary CQI bits and concatenates the primary CQI bits and the secondary
CQI bits as the input bits for encoding.

[00149] 71. The WTRU of embodiment 69 wherein the CQI generator
generates multiple sets of CQI bits, one of the multiple sets of CQI bits being
denoted as primary CQI bits and the remaining sets of CQI bits being denoted as
secondary CQI bits, combines the secondary CQI bits with the primary CQI bits
and concatenates the primary CQI bits and the combined secondary CQI bits as
the input bits for encoding.

[00150] 72. The WTRU as in any one of embodiments 66-71, wherein the
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type Ainformation bits include two sets of four

(4)-bit CQ bits, and the two sets of CQ bits are
w@eowbiosess [ 001371 59. The nmethod as in any oneCD1S2007/020924

enbodi nents 48-49, wherein a generator matrix for the

(20, 10) code is as follows: 1 000000000110
input hits age fivg (59 bitspapd ghe generagop ngatrixjispfor (20,5) goding as

Nl 00000011100001111 0001000

01111001100 00001001101100
011001 00QOO011101011 D1 110011101111 D
00000O0 0, 1, 041,00 { 0,0,0,0 0 § O
1001(1)110100 %%quﬂobgégooolloollgl
01110100@éd’dJoloOoooloQLQi910011000010(1
[001381 60.0 Theonat hpodoag itn cany one af enbodi Wery so

48- 59, wher |feettra tap aeuefr
type A anlg (fype%BOifn OQI’TBII onrbsgilt(s) %\/\/[%68013 1 6? cbT 6)

[(%Iﬁtp spd of7 nbcﬁle RrPS NG gl%ln% g&%ﬂ%&ﬁh{ae -gﬁ, #RErein the

eAan type ormatl S are

inpe fendert five (5) 15103’, réndofhedgereth ol anai=< iHifiiilG(BO,5) coding as
[001401 62. The nethod of enbodi ment 61 wherein the
follomesi ence channel is one of a CPICH, a P-CCPCH, an

SCHan HS-SOpH)  DPCHy an £ PPROYL 4 =20,V 1
2008/ 042255 PCT USZOO? 020924 and [00141] 63

The net hold &f lefpdditreht 960 vhel ePn! aotr]an%mlt pdvvé}
for one f0tbeotyiped A0and 1t ype0 Boi nf @r nlat 0oh Bi t0s G s

defined indgpgngent !y phnotqrnp ﬁ d refergngeochannel
and a transmt power for the |nforrmt|on bits is
det er mi neld &s0aOnédt vibr & Quﬁplq eQI f)oromﬂ L Pob1r42pP 6)4
The met hod of enbodl nent, 60 vvher?l n a_transnit powe

[0Q52] t he 4y pe Tei Wi Blhas inamynes! pobedimante 669 Wber&m the
ARl g ) e G IRY by o
b@s andrgpPCE gemeratadbagemretiag BCIfkots, wherein the CQI bits and the
PCI bits are concatenated as the input bits.

[00153] 75. The WTRU of embodiment 74 wherein the input bit generator
duplicates at least one input bit depending on fhe significance of the input bit.

[00154] 76. The WTRU as in any one of embodiments 66-75, wherein the
input bits are at least two different information bits that are concatenated and
need to be transmitted in different timing.

[00155] 77. The WTRU of embodiment 76 wherein the inputs bits are CQI
bits and acknowledgement bits.

[00156] 78. The WTRU of embodiment 65 comprising a data generator for
generating k input bits, each input bit having a particular significance.

[00157] 79. The WTRU of embodiment 78 comprising an encoder for
encoding the input bits using a kxn generator matrix to generate an output
codeword, the generator matrix comprising a kxm maximum minimum Hamming

distance code submatrix and a kx(n-m) submatrix with all '0s’ but at least one

-39-



generating input bits, each input bit having a

particul ar significance. [00145] 67. The WRU of
wepdsmiazent 66 conprising an encoder for per fRPCHUSY0Z020924

l'inear bl ock coding on the input bits to generate an

out put codeword, the_ input_ bits bej ng%‘prow ded with a
Bmﬁatf%resmm@fw 2 M3B apd she mextoMSH being sefto he

[(ﬁ#l%%!m 'o 8 agnbé ﬁ i WU Bp%bgd ;x}enk %]c%?%p %111% II%?aI}MIgHeé for

nprIsi ng
séﬂithnglﬂheuﬁtpmdedmﬁd [00147] 69. The WIRU as i n any

(iEelces S CaThgoRERL} & e A EPabPHgRaRts R0, whpgin the
I&%%EJ Hitshde £i0k (5) BRs R HaPslne %tg? ma M 88for (90,5 REding as

enmbodi nent 69 wherein t gener at or
f@klwates mul tiple sets of CQ bits one of the

rrultlple et s ,of bi, t e| d, a ry
CQ bits n thefgné bl oggqle igeln 0
denoted a@ Osdcdhdar§ @Ql b1|t13 and donbat _eﬁat)eé) ttel
pri mtarxk/) tCKJ obigt S| aﬂdlt he ose%cla%arnl 1CQ i 0§oa$)f tgheg

i npu [ n e

enbodi man? % lvag@ :11 ?he?[ ]é é {1 l\égngr&t &5 0
mul ti pl e befs 1lof0 CQ Obilt 9, lon@ of Ot hle Grul t 9 ple Osel sO of

CQ bits being denoted as primary CQ bits and the
[0G&6R] ni nBZ et ThefWTBIU 44 insanlysinegf embodisaknds 79-86cwheeiy the

R tRdiy 19 Bt LD Tl ed 168 BRGR PR By i Otoding ac

flidwss: and the conbi ned secondary CQ bits as the input
bits for encoding. [00150] 72. The WIRU as in any one
of enbodi heftd 66-710 @hdrel nlthe0 -0311 Wb 90d8/ 042245
PCT/ US2003/ 92@92% ¢ i opet ob|1tsq arneof iovep (6) 1bitt so @nd

17 910810 87D 3P 1607k, Y0, %0, 161087

11

0101001000110<101?(§) 11@010)011100011(0@90

C1>(1)88(1)0C1>00b0Q) 01 09100 (O (Doil @OQ 010100100811(9@ 0

The WIRU 4s9% ¥ a%y&o}we%og) ehbbd Pm@t gG 72 ]1 li iﬂ

t he 0 000O0O0T1O0O0O0OTI11 1 0 0
00000001001 011110000O0

[00161] 83. The WTRU of embodiment 65 comprising a data generator for
generating input bits, each input bit having a particular significance and
duplicating each of the input bits, the number of duplication of each input bit
depending on the significance of each input bit.

[00162] 84. The WTRU of embodiment 83 comprising an encoding for
performing a linear block coding on the duplicated input bits to generate an
output codeword using an equal protection code.

[00163] 85. The WTRU of embodiment 84 comprising a transmitter for
sending the output codeword.

[(00164] 86. The WTRU as in any one of embodiments 84-85, wherein the

equal protection code is Reed-Muller code.
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inputs bits are five (5) bits, and the generator

matrix is for (20,5) coding as follows: 1111111
wazmse42syd 11111111 10101010 1 PC/US2007/¢20924

101010 10001000100010001000

100000001 1000.100000
([@1§5h 0 BT oTélefWIRU qﬁ eelbOﬂwﬁP COMPIiFiNg Wqﬂée;gs%er@wr for

g@ﬁ‘éﬁ*a@i?x? g?ﬁe SRR RS @n@ﬁldlﬂ\g e iits d1R1 Bef Bits.

gener a conprises a generator for generat| ng at
(00366t oneB&et Thfe WARU hiftesnlodimantP @l genmising ranf emcoder for

th bi d the
G e it AR AHOR 51 waing b (70 g) fade o EoRerate 7 output
cddiEv ot Ry ﬁfmﬁﬁ@xﬁdﬂﬁﬁéﬂce%lf whe(#, )t el B‘@H& dbht (8) weight

generator duplicates at |east one input bit dependin
detribhtios iofjthef GZGa%mdgbemmqnmmmM and the@054) code praviding

a erein the
befretpraptbrafiin S0 Saniitanh bR SRS RIS on bt s
[60W®7] ar € §RNCALRMWITRLD 8Nembodiabnt B8R@niprasiedTh tti &thnhibter for

different timn [00155] 77. The WIRU of enbodi nent

serr@dlméh%phtmﬁ@o eWerds bits are CQ  bits and
[&@0@% : rre gg'ﬁthe%tl‘%U &991]:31 ]otné%f e&%&}@@%@; 88. 89, wherein the

sl ng eénera
(YBT3 cedd 3G kon m@bﬁet bd)dcsof (E@,cl()) |c0<ﬂmfor bipe Aanfomglamon bits.

t | 00157] .79 he WI f .
@qﬁf@gﬁf“ 41 %@é&&ﬁf@%ﬂé&%&é%@?&ﬁ%ﬁg@&% nfyhesedn the
@0 eodd itssa éiﬁis@ﬂccﬁel@f 908 EeTbr BRTA b ISHEHRE Kifone

out put codeword he generator matri x conprising a
bktxflmppEng. num mi ni rrum Hanm ng di stance code subnmatri x

F050f0 s s b BB S By P g5 Shboditherith 8548 Wdhéin a

g@ﬂé{a@&%ﬁﬁhﬁﬂ)ﬂtﬁe?@m coddlistonenss: MSB being set to
. 158% 80. The WIRU of enbodi ment 79 conpri si ng

a transm tt8r Of gt Os@ndirg khe Butlput todleRorld.0 1 0
[00159] 84.1The (MERUpag in @ny one af Ian‘oool nentsi 0

(e generdt dr Tned 10 <01 ”ﬁirdo ' 8?5 ecE'd i) b'f%ﬁa%j
00010O0O0 0 0
000O01O0O0O01O0O0OT1T1T1O0T101100
0000O0O1O01001101110010
60000010111 11111111T1

[00171] 93. The WTRU of embodiment 65 comprising a data generator for

generating type B information bits including CQI bits and PCI bits.

[00172] 94. The WTRU of embodiment 93 comprising an encoder for

encoding the type B information bits using a (20, 7) code to generate an output

codeword, a minimum distance of the (20, 7) code being eight (8), and the (20, 7)

code providing equal protection to the type B information bits.

[00173] 95. The WTRU of embodiment 94 comprising a transmitter for

sending the output codeword.

[00174] 96. The WTRU as in any one of embodiments 94-95, wherein a
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11111111111111111110 0000O0CO0CO
1111111100001 000111100001112
wazzesn42s9 0 01 1001100110011 0 BCOUSRD7/020924
10101010101010100000 [00160] 82.

- The WIRU as in any one of enbodinments 79-80, wherein
generaterpmetriy forsdthg(20,61) gade 1s@s follews:and t he generat or

rratr|X|sfr(,)cd|nga foll 1,00 0
0111010@ 012(9§ 1 bq8gﬂop\8§010011161)8g0
0110011(9d)100000010‘b!1é(9101 1900110 b b @
OOO10000010(1@01)&10110011010@ 00100® 10O
001 0 0,0.0 1
0210060 Pt %h 6 b8Pt b8 8
0000O00000KU®Db Y @G121010110l00 ® 100161} 830
The WIRU of oembqpll oent o655 cenprijsiing aj dat a gengr at qr

vort P a8 BTGP "Bt T2 Rt 2P o
40 ool nzﬁwfwf”fﬁw AiPh&TD hcBlsaRfBrspBlfator for

geerkéitlg @?e Bling€orWRibrobitSHAi AR MQIERtCATPPTE bitg. an

encodl n erform ng a linear block coding on the
6l cat e%Bu npithe WERUt & erabedimeat 7 camprpsing cgd engndgr for

S S A e O R

cbdeavads thet(208) evdda plr:ovidiﬂg ﬁﬁﬂ)roﬁﬁnaféﬂwe(}ﬁﬁ?brc&%tmm tanle type B
e of e odi ments 84-85, wherein the equal
‘b‘g’ 'Scode is Reed-Miller code. -33 WO

[6O0H 0422@@ PG UnAGT 6@8&%8@4&%%;%@ Qecré/ﬂ@ﬂ&itﬁéfr for

enbodi ment 65 conprising a data generator
sgedilagathengtnqtpvedawndf ormati on bits includi ng CQ bits

i si njgd ’Jg-ﬁec Ugg n EE? 0\1/1%-%%J emfbog hents %@9 Walerem a

generator matrix for the (20, 6) code is as follows:

1000001110111 10100 01
0100001001110 01°O010 01
601000O0O1011010100101
600100O0O0OI1TT1O0O01T1O0O0O0T11
060000101 111000O001T11T11
06000001000O0OO0OI1T1T111111T1

[00179] 101. The WTRU of embodiment 65 comprising a data generator for
generating type B information bits including CQI bits and PCI bits, each type B
information bit having a particular significance, and duplicating at least one type
B information bit based on the significance of the duplicated type B information
bit.

{00180] 102. The WTRU of embodiment 101 comprising an encoder for
encoding the type B information bits to generate an output codeword.

[00181] 103. The WTRU of embodiment 102 comprising a transmitter for

sending the output codeword.
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encoding the type B information bits using a (20, 7)

code to generate an output codeword, a mninmm
walc@sases of the (20, 7) code being eight (8),PelEUsN7/020924

di stribution of the (20, 7) code being non-optimal,

and the (20, 7)_code prOV|d|ng better protectlon to a
(GRS si n10f4| cWIRY fonmppdise type Acmd bired igformatien bits.

e, U85 Bns WaRE, (Pt ERF RO Rtk U e or

f(ﬁ‘Sganérﬁﬁhyg one mfandrtgp@l Bmmrtma&&xﬁms whe tgpaAtinformadidon bits
7 ode i s 0] t 2 10 type.
indhpipgrgiiet DALEPES Sod g1 B0] toie, T IPATHEE 45 T AoR it

isVHEd IHRE‘Bﬁd%o%IM&ere' n the (20. 7) code is

a subSet code of (20, 10) code for type A information
[00184] wi t HLQ$ne Thei WTRY b |eng)od{Iﬁé)ﬁ7Iﬂ5 eempfibiag\giRencusler for

PR PE AR AR Hitsgi s 20" ke shtd eplgigh hfrpe B
119foi1m&t1@n Bitd lisul%& (0o 17)0coae Qo g@néra@e @u u@ c@déw&d@ ﬁheq20 7

011 01 1101
cqﬂ@b@na a@ubsem cgd@ofj!shg (29 ﬂolcq.iegttl@ (200100 coctp bﬁl@g geqereted by

111 0 1
pirifrifing 4o glethehyaty sohyty Spefpiproribabiqsrapnfedjastofioys:
[00171] 98. 0Tle MERUo0oh enbmdd ment 65 conprising a
dat a gene or, fpr,oggnaratifng,type-B information bits
i ncl udi ngéoﬁg Obldt)so 6 0 @I (E (t) [00172] 94. The WIRU
of enbodi %reft 199 CQJrrBr 0si%h encoder for encoding
the type & pnfgorimag i onoblotsx) U§I ng a (20, 7) code to
generate anjout put odewor a m ni num di stance of
the (20, 9 008ad bhi g g W‘f? and the (20, 7)
code prov@dPng dyudl lpﬁotOecQ|Qm to the type B
i nfor rrati@nobiotso d00173]o 9p. 0 The WIRU of enbodi nent
94 conpri si Qg ngm.tter, for sending the output
codewor d. 3 P?Zé @68 ﬂ)hél Wi as in any one of
enbodi rren@sOgﬂ) gd5,0 whePeiln la 0-34 WO 2008/ 042255
PCT/ US200¢/ 92@9234 oggnerataf matrix for the (20, 7)

code is af, Bolol oOvvsI' 01 1 1

11

_— D e = = e O
e e el D = e OO
—_0 = = O O O = O
e i == T e TR e S S e T R )
—_— 0 OO = O = e e e

0
1
1
0
1
1
1
1
0

(e B B o e e T =

—_— = = O = = OO O
e = B e e = R = T e T )
[ o == i e I e T e R

(00185] 107. The WTRU of embodiment 106 comprising a transmitter for
sending the codeword.
[00186] 108. The WTRU as in any one of embodiments 106-107, wherein a

generator matrix for the (20, 10) code is as follows:
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1000000110001 1201010 0100000
1011001001110 00100001010110
w@2m8040251 0 0001000101001 1 11 BC/USR07/020924
000010010011201011200 000O0O0O1O
1001101110011 000000 10111111
1111 1110 Podr78]999. Itre Wrkkulofr! €hbBdPndnt! 65 0
conpri Si n@ a Oat(n (get)e[)atOorO fbrigéndratiagltypel Bl 1
i nformati b|t i thS its.
[00176] 9 ?en‘oodl ms\nr0 Qogrkgorﬁ'pc'rllgl nOS }ano
encoder f&r0 @ncloo(?n% Oh® tYpk B ilnflorGrafi dn dit sl 1
using a (@0¢ @) c¢codeoto genler@lte: an (out poit 0 @odiever d,

the (20, ) %de0 p(i E gl n9 @p xi, mat e{oy ﬂu?oo"n%

protectio t he i nf t|on
99. The VQ‘ROJ Of OenQJth rherﬁ)t ®sgl c@mﬂrllslhglaot rlarsn tder

L\??’rRU sendp ng fohey oyt pup qodewprgd. of 0103178%33061 The o

as | n e 0 Oal nts er.ei n

generator&rrgt?l)i g)nf%rstﬁg%(g]o?gé g 193 Tad ol gsl 1

00000010101 Qa @ 0D 00110101011 00010010 0D 20

011100101001 001000010110101

@871 o 11090 J’he WTBbain(ny ohe df embodinengs §0@y1Q7,whegein a
1 0,0 1 11 00000100

ggnefaformatrix forths (0. 30} s psdelats " he wiry of

enbodi ment 65oc@mui i ogoamla(oalgeneratm flon o 1

generat i ng YyRpe OB 6”6%”? '(9 bbtﬁ [ n% ugl ng loq 6) Es

and PCl bits, "each té orrrat ion bit hav
particul af 8i dniki®ahcé, OanQJI Qiubl ilcdt ithglab IOeaQstlohe
moed BI i of or et o Bi ]{masosdooo fohe tSl gpi bi gance) of1
e dupli i.nf or n, hi
The WIRU fbelﬁbodlﬁeﬁt I1d1 co{lrp? §|ﬂ IanE g gdelr
encodi ng @hé tOyge ® ﬂnﬂorlmsﬁlbnoblltsl t® Qeferlatle ‘anO
%tzput coglegord. g E@OéSll t1t1013 | The OVVrlRUl 0h @hmépdll [f@nb
conprj si.n ans er for sen n out pu
102 Comeryshng & t5apsg ute o) { g H"% oM PYh
0000001 O0O0O0OT11O0T100O0O01 01
1 01

1
0000O0O0O0OO0CO0OTITIT11 0 001

[00188]  110. The WTRU as in any one of embodiments 106-107, wherein a

generator matrix for the (20, 10) code is as follows:

10000O0OO0O0O1T1O0010101110
0610000O0O0O1T1O00O0T1T1T1O0T1°01
060010000O0O1O01T1O001001T1]1
0001000010101 10011°01
0600001000101 001T1T1TT1TQ0T1FPO0
0000010010011 10101T1F¢0
00000O0O1010O01T1O0111°001
060000O0OO0OT1O01111111T1T1T1:1
6000010011101 1001010
6000001010111 1101110

[00189] 111. The WTRU as in any one of embodiments 106-107, wherein a
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-35 WD 2008/ 042255 PCT/ US2007/ 020924 [00182] 104. A
WRU for encoding type A and type B information bits.

w( 2®288253105. The WIRU of enbodi nent 104 conprPGI/NsR0a7/020924
data generator for generating type A and type B

information hit y rmation bits
BeRETAY %W&t’%gﬂé’ééwb]rob £bdans aﬁ'}éﬁm{ bits, and the
:ypepgI i gioz)mﬁu '(Pgogbt %060 n@rLudllngUfo ]yﬁ ﬁ?ldbﬂ t@t @2@5
Wl . of e i e
conpri Si nB jn o@eb or? %ngow:‘? bhe 3 Mo q
i nformati 6n 0b|lt sO ugi fig la (20, 110) cQodke and @ndbdl ng Ohe
type B ipf@rmtiop Bl s ¢ishng 9 2% 7)1ngelt9 !
generate output codemords t he e belng
subset cofle%of0 the! (QO 110)008d 1t h]e 2(1) I1 el
bei ng gener @t &d dyo perof or nd ng an lellerrent)arOy lcol uam o
operation,o SnSRquense s fall 0 0
000 O 3 8)a8600060l60rb: Foeollqo gv\@ 6 (9 e 6) 8 8 0
1000 000000000000 b®6dd DbO @ d)1101000
0 00000 Q)10000001 M 0p 00010 O D d 00 10 00010

2200 0% %Y 9% %30 51’@83&1 P18 3 P oiog
§orp} 1 1&;00;;1% @T%‘?aimlalbv opiep smégdl%l%“? 1640t Vtshefema

génlratbr ﬁaa@rii far theX20, 10) kode is as follows:

100000O0GCOO0OOCOI>1 1 01111O010
060100000O0OO0OOOCT?T T1TOTIT1TT1T1TQO0OTI1
00100000O0O0O0OCO0OT1TI1O0T11110
000100O00O0OO0OCO0OO0OO0OCIITI1TO0TI1ITI1TL11
0 0001000O0OO0GOCTI OO0O0OT1T1O0OT1T11
000001 00O0O0CO0O1O0O0O0OTI1IT1O0T11
0600000011111 010001T1°201
00000001001 101000110
060000O0O0OO0O1O01T1T1TO01O000T11
00000O0O0CO0COCTITITITITI1TIT1O01000T1

[00191] 113. The WTRU as in any one of embodiments 106-107, wherein a

generator matrix for the (20, 10) code is as follows:
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[00185] 107. The WIRU of enbodi ment 106 conprising a
transmtter for sending the codeword. [00186] 108.

WA b@SMIRES as i n any one of enbodi nents 106- 107PCTHI82007/020924
a generator matrix for the (20, 10) code is as

ol lows: -36 WD 2008/ 042255 PCT/ U82007/ 020924 100

192 1 11% o TheWdRY g i apyrong of embodimenty %éobﬁherema

—

[

S

110001110
eindraty tphyy forthe 2@ Mo § B Buckg 7 0 7 7 %ot
1001 1100100M® @ 0 ® ® 100011 @ ®WOl0101110@ O O0 O
111100010000100000000@96@0110010111111@10
11 0000Q 010 oo 00000
00001000111019Qfﬁlololo&ololooo obobb?1
1100 001010110 0[] 00087 @09. 0Tlee OMTRUIa® iln Bny dne
oferrbodl t 67 1Q7, ejnjageneg at or tyrix for
the (20, )62)0 e |IsgasovYh b ! 1(3%10(50%010'.6(?)lf i8(5
10111010001 G 0 0110000b@©dd)000011110 111
01 00@a 0 ®®0p000100gL @ 1 @ D 01 00001011 0100011
oooooooo 1.1 0, 0410 1
1111 (8&060%0]10]%96(118)110 1010(1)%8?1
00 oo@@@d)101010101b@_1001001100000001010
00010000101 ®4d 0 @ ®11101 Q0 01000100l ® & @ 1
010001101 00000000011111010°0
[60103] [ 001PF. 1TRe WHRUBERY ad§ oh8 oPEMbEdithedlts 106-114, wherein
enbodi nents 106-107, wherein a generator matrix for

the tyreZvinfommatienibits inchdertylojsetesof fouri4pbiy CRIpits yngatenated.
010101110 010000001100011101
01

[00194] 116. The WTRU as in any one of embodiments 106-114, wherein
the type A information bits include two sets of four (4)-bit CQI bits, and the two
sets of CQI bits are combined.

[00195] 117. The WTRU as in any one of embodiments 106-107, wherein a

generator matrix for the (20, 10) code is as follows:

10000000O0O0OT1T10T1 111010
010000O0O0O0OO0O0OTI1T10T1T1T11°Q0]1
0010000O0O0T1T110000T1T11:1
0001000100111 100T1T1°00
000010011011 000T1100°1
00000T100T10T1110010T1T10
0000001101 1100T110100
000000O010O0T1T1101000T1°1
000000O0O0O11010101T1100
00000O0OCO0OOOT1T11110100 01

[00196] 118. The WTRU as in any one of embodiments 106-117, wherein
different transmit powers are used for type A and type B information bits.
[00197] 119. The WTRU of embodiment 118 wherein transmit powers for

type A and type B information bits are defined independently in terms of a
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001000001011200100111 0001000
0101011001101 00001000101001
wazms4nss 0 00 0001001001110 1 PBCUS2007/020924
0000001010011 0111001 0O00O0OO0OO0OO0OO0O0
1011111111111 00000100111011
refegenceghanpel. 0 0 00001 0101111101110

RO04S) b, 5 IR, A5 03 239, VR R e

iP6d Mszcmmmwmp@ﬁnen 8081, antH$SCTHya DRECHLGn B-DPCCH,
code is._as follows: 1 000 0000001101111
d ‘100000000011 011211101 001
11 1
[gO%Qg 1 11%1 1 ’llghe%V?R:t%)Qfer%&g}mgnpl1§wgel%1%a?ra91s9ngp&v& for
ohe Of the t9pOAGNM t§pd BGnfbrihatiol bitsis Qefined ifiddpeddentlPirdiefms of

aprefeignge ghanpeliaqd & trgngmiy By lor thegofPed ipfopmgtignghits i
dbtdmdinedad a%e@w@rl@s%lﬂleg férmuth.1 1 01 0 00 1
00190] 112. The U as in any one of enbodi nents
Q@01 07, Wéer &ihe WT@éheﬁmbndlmant 131 whereima tyangmit pgwer for
tf8§¥is B rigaof W sopPufty Y ng g Yok daple 0. 5 1
[@OZDIQ) 0 0123 O/Qnﬂetllod-fdﬂ eihcéldnlgCQI bifs @& HWITRUO 0 0 0 O
111 001000001000110

Q022 o 1 Gy metheg o ephodimeniol 4} cpmprising genesaing QL
0 012111010001101 0000000100
101000110

[00203] 125. The method of embodiment 124 comprising encoding the CQI
bits.

(00204] 126. The method of embodiment 125 comprising applying a gain
factor Brs to the CQI bits. ‘

[00205])  127. The method of embodiment 126 comprising sending the

encoded CQI bits, wherein the gain factor Bis for the CQI bits is derived from a
quantized amplitude ratio (Ans = Brs/B¢ ), which is translated from Acgi, B¢being a
gain factor for a DPCCH, and the translation of Acqr into the quantized

amplitude ratio Aps is performed in accordance with the following table:

Signalled values for Quantized amplitude ratios
Acqr Ans = Brs/Be
9 38/15
30/15
24/15
19/15
15/15
12/15
9/15
8/15
6/15
5/15

O[N] |OTO |3 |00

-40-



000000001 01120100011 00O0O0OO0ODO0O
0011111010001 [00191] 113. The WIRU as in
@nypsosesdf enbodi ments 106- 107, wherei n a geneCEHUS007/020924
matrleor the(20 10) code is as follows: 1 0 0 00
000001101 0.000,0Q0

1 10
[Q0Z961 1 112§ 0 The meghad @gcﬁreb%h@e ol?coi whereinpfor timf glots

cBrryhy YR Py s WERD B0 onfefoe o apIMOHHRS fhpals

tBe Quéntizet &mplitudeGraioGranddated Ffram the®signalldd Qale@®chr. 1 0

93975 1 01281 Theometho 0 epaodiingnly 19 Whee Brispe;slots

c&?:# r%t@leb 19t50 1f1theW13Rt0@s 42 £PPMIMO mode, Ans equals the
/' Us2007/ 020924 [001@l 114 The WIRU as in any one

quhnt;n@b@hnnbtu@ m@@inamla &owi hlnealgngélnéwalm@ Acqurhena CQI of

for 10)_ cpde sfoIIo A 0.0 0.0
pp B0 frappitied) ERG dagalipequaBifit g fude foth Galsifed
frord tiek s];ganléH Valde Q\CQI 01 Ghen @ @QDoflty?peQx ik ttadsmitfed. 0 O
010000000 110111 000010010
[@0208h o 0131) 11’0“61‘11Uf0r enqgding @belfso 01001000

o] 5 213, R S Py 8 el S Repisor
fdr genbrdtidgCQI HtsO 0 11 00000000011 1110
@9338 i man]c%z[ : %JMJF&‘?W@P@? grﬁgnt? fr#eg%@? %%ﬁ%f’;swder for

eﬁk&ﬁn%@ﬁég@ﬁbtlggo sets of four (4)-bit CQ bits
concat enat ed [00194] 116. The WIRU as in any one of

[@Oﬁiddil ment3s3. 1dﬂme1W21‘RW\bffeamqu1mtehta 13% geanprising @rtransmoifter for
apH S{lé\glcéaqgefactor tﬁ)ef CEQ? l'blts Rd sendu%gthe encdde%néiQI bits,
wherein the gain factor f3xs for the CQI bits is derived from a quantized amplitude
" ratio (Ans = Bns/Bc ), which is translated from Acqi, Bc being a gain factor for a
DPCCH, and the translation of Acq: into the quantized amplitude ratio Ays is

performed in accordance with the following table:

Signalled values for Quantized amplitude ratios
Acaqr Ans = Brs/BBc
9 38/15
8 30/15
7 24/15
6 19/15
5 15/15
4 12/15
3 9/15
2 8/15
1 6/15
0 5/15

[00212] 134. The WTRU of embodiment 133 wherein for time slots
carrying the CQI bits, if the WTRU is not configured to a MIMO mode, Axs equals

the quantized amplitude ratio translated from the signalled value Acqr.
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sets of CQ bits are conbined. [00195] 117. The WRU

as in any one of enbodi nents 106-107, wherein a
w@eena2ss matri x for the (20, 10) code is as POI/USA87/020924
10000000001101211010 0100000
0000110111101 00100000011100
[@213] 1 1136. he &VERU of @mbodiment 133 wherein 1for me slots

EERERS PR T
qgaxcl)t%ecga%apgttgieoﬁiﬁ {Ehor&:lla&e@ flamlth@ sig'nhlléd ﬂzalﬁhe LCQ[ vﬁhéil alCQI of

typeB s frapsmitteq, apdyp egugls t{h@m‘@e}lzqfi smphﬁlédwﬁw 'agnflﬁted
R t}?@&gﬂfﬂl@d‘@&’lﬁb AL 51 %%gn %1691 wfﬂﬁ&,@wls@r&ﬁsﬁﬁﬁ{&

transm € powers are use and type

[00F1dt mat |@hhb1ughsthe f[eﬁ)ﬁﬁ@g ind éemehheabildidcribedirbdnti preferred

wh t A
e e SR B euiar coRBH TS, ARG R T e b psed
aforie3it N9 t480 8(14 2€aaréLatld drabitis Q?Q}%%ﬂefeh%ﬁ%hﬂﬁﬁﬁnents orin
channel . [00198] 120. The WIRU of enbodi nent

vahienstombinations witkrmrevitheutother featuresand elamentsmﬁ thapresent

SRR, T0Ta0pts SO0 RB A s AT BResent ghtion 8 be

ipRITedted in & aota Futer PRVErant, 8bftwaRs offirrhWeard tyagibly éfbodied in
type B information bits is defined independently in

at é‘i’lﬁfﬁu@ﬂ” readalde evterpge BiediR| foaneresutipRDhia gpagial Fugpose
S
L R R
1ﬁﬂﬁdy\h ecal onlg nhélﬁm@'rfRDMD\a&'lanﬂﬁh actdse nne;mm'yERAM) a register,
formation bits s conputegiausin ta(&le
cp ST o) GoiSondbSior MERATH §gV R eh RS P B p i diinfernal
hardARKs ah8QeR8lathé ﬁiskghﬁagﬁétla%tféﬁl ﬁ@@ﬁd hA®Bhtided nedia such
conprising generating CQ

as CD-ROM disks, and digital versatlle dlSkS (DVDs).

[00215] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[00216] A processor in association with software may be used to implement
aradio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a

microphone, a television transceiver, a hands free headset, a keyboard, a

Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
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[00203] 125. The net hod of enbodi nent 124 conpri sing
encoding the CQ bits. [00204] 126. The net hod of
wepdsdiazent 125 conprising applying a gain fapeDUSBnE020924
to the CQ bits. [00205] 127. The nethod of enbodi nent
ri sing sending the _encoded wherein

126 co -2 ¢ | bits > i
U Geplay veHant Sreameliey crpyitis fiodssPTEI dyria anit,
2 HIERA BEG Mol Bl 2B, V0o SC Bfaybr bRl ab Tnternet

bbERGEe, andrdr bhe wircddess|laddl aneahetoik (WLHANY imedgleant i zed
anplitude ratio Ahs_is perforngd in accordance with
the followi ng table: Signalled values for %Janti zed
anplitude ratios AC | Ahs = Bhs/Bc 9 38/15 8 30/15
7 24/15 6 19/15 5 15/15 4 12/15 3 9/15 2 8/15 1
6/15 0 5/15 -40 WD 2008/ 042255 PCT/ US2007/ 020924

[ 00206] 128. The nethod of enbodi nent 127 wherein for
tinme slots carrying the CQ bits, if the WIRU i s not
configured to a M MO node, Ahs equals the quantized
anplitude ratio translated fromthe signalled val ue
ACQ . [00207] 129. The nethod of enbodi nent 127
wherein for time slots carrying the CQ bits, if the
WRU is configured to a M MO node, Ahs equals the
guanti zed anplitude ratio translated fromthe
signall ed value ACQ when a CQ of type Bis
transmtted, and Ahs equals the quantized anplitude
ratio translated fromthe signalled value ACQ +1
when a CQ of type Ais transmtted. [00208] 130. A
WRU for encoding CQ bits.
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[00209] 131. The WIRU of enbodi ment 130 conprising a
CQ generator for generating CQ bits. [00210] 132.
wab@sMIRES of enbodi ment 131 conpri sing an encoREr/USn7/020924
encoding the CQ bits. [00211] 133. The WRU of
enbodi ment 132 conprising aCLARMISmitter for applying
a gain factor Bhs to the CQ bits and sending the
slimef ii t s, wherein the gain factor Bhs for the

CQ bhits j ' f i ' ' )

(Ans = o Fapd HGEerch @R SpfBARoR Bk sP IR kAR coBrichne:

bei ngerergting iipatlits, kach mpubBRdidviagd palrticdilaasipinifidatioe;

of ACQ.into the quantized anpljtude ratio Ahs is

per f BeiraIng alipearRipckecading on the rut Siistg sergrate an output
. | _ ; . . . '

QR e BLBT5 Polne YA IeASAE A pplie terelbf §or fiobetion

baSddien the dighiflsan® & ehbh i@p @/ antl 6/ 15 0 5/ 15

[00212],.134. The of .enmbodi ment 133 wherein for

ti nesdda%ﬁeeaﬁe%%%%’%%q bits, if the WRU is not

configured to a M MO node, Ahs equals the quantized

anplitude ratio translated fromthe signalled val ue

ACQ 2. - 41Thoreting) ofixdzins 1 pdrreistheinprobitg ar¢ doaag] quality
135 . T of enbodi ment 133 wherein for tine slots
‘%‘g‘??tﬁgg%tg%cq bits, if the WIRUis configured to a

M MO node, Ahs equals the quantized anplitude ratio
translated fromthe signalled value AcQ when a CQ of

t ype3B i sThe methad efeclpimyd furkher comprisinghe quanti zed

anpl | . i ¥ o] [ .
Aco B BRI Lk B B pitsPBhe AR HIINE Lol B 6 bits
being denoted as primary CQI bits and the remaining sets of CQI bits being

denoted as secondary CQI bits; and
concatenating the primary CQI bits and the secondary CQI bits as the

input bits for encoding.

4. The method of claim 2 further comprising:

generating multiple sets of CQI bits, one of the multiple sets of CQI bits
being denoted as primary CQI bits and the remaining sets of CQI bits being
denoted as secondary CQI bits;

combining the secondary CQI bits with the primary CQI bits; and

concatenating the primary CQI bits and the combined secondary CQI bits

as the input bits for encoding.

5. The method of claim 1 wherein the input bits are five (5) bits, and

the generator matrix is for (20,5) coding as follows:
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[00214] Al though the features and el enents are
described in the preferred enbodinents in particular

w@e ovbiosasi ons, each feature or el enent can be BPSEUS2007/020924
al one without the other features and el enents of the
preferned enmbodimantls briin 1lvari bus$ dornbihati eans wth
or t oyt ot hep fieatuye ng el e t f th resent
|nv\glrl1t poﬁ dl)'hg pretlhg)gls{ o§ ?I g)w 1ch(ﬁz;lnlra?s%p(r)lov(ls dgdel n the
presénf itnvien?i 8n lmdy Bel Om® eebt Bd Li P &0 chnPut er
program osaf t wape,0 @ fiomeare tamgobloy leniodi ed in a
conmpuit ﬁr-ore@d@blleostd)r(?gg rireq)l LU'n(goB eercu(%xgn by a
general” purpoSe computer or ‘a processor anmpl es of
conmput er -readabl e storage nmedi uns include a read only
memogy (R meﬂx&ﬂ*%ﬂlhﬁf%%lseiﬂ ?g@ x¥p1{t§2’8‘f¥@ aréfiv. (5) b1ts and
regi ster cache nenory, sem conduc nmenory devi
thagemtnaoorrmaltrax suoh (2055)i dotimgmesi follows:d di sks and

r enoyabl IS ef o- t|c and opti cal
medi E ghdl t &anR%\/lti ﬁ]d [jmgltal1 C‘er aiile

di sk ODVDs).1[00215) Bth abloe brocésdorls G nkl ide, by
Spect ol marbore plocessor @Er"BSﬁS%ngfgﬁZf’s"’i%cg‘ssm 2
argitad A had opoodbetop eDem0 8 i dra iy of

m cr bpood®essod s) @ned od Ooe OMTropdodedsdr sO i &
association with a DSP core, a controller, a

m crocont roI | er, Application Speci fic Integrated

G
( FL’CGKS) Fhe u??ﬂdd J%'gﬁa{}gxo R&fe s oﬁut%q‘%sglglrég?géﬁeast one set

of channdl qbl}y irakiehtor (GEQBtbaﬂséanMiem orleGR2 dHpreboding control
p) 0OCesso assqQciation with software may be used to
l?ﬁ?ﬂnéﬁ‘éﬁﬂpcg b‘&%&’é‘tW%&‘H@ﬁE‘ipalt?‘gnscel ver for use in a
W reless transmt receive unit (WIRU), user equi pnent
(UE), term nal, base station, radio network controller
( RNCB, orThamethabof dainp livdrereifired 1¢dROneaypitebit seduplivated

CBREIPE opB e HHeR oF Beplih b petore pepBpm e e ncoding

nodul e, a vi deophone, a speakerphone, a vibration

devi ce, a speaker, a _mcrophone, a televjsion
tran8cei vBRe methad @ claime 1Heheretn the, inputhbits @re at least two

r (
SO B LEA LSl UGN DA RIS Neab e o
defterehSARa1r£ 020924 d| splay (LCD) display unit, an
organic light-emtting diode (OLED) display unit, a
digital nusic player, a nedia player, a video gane

pl aygp, nopd ﬁmetl?(ﬂi &FHQBP@Whepélﬁ"b’ﬁ@ 'inptﬂ;@ @’it@ raré‘@B[annel quality
wi rel ess | ocal area network (W.AN)

indicator (CQI) bits and acknowledgement bits.

11. A method for encoding information bits, the method comprising:

generating & input bits, each input bit having a particular significance;

encoding the input bits using a kxn generator matrix to generate an
output codeword, the generator matrix comprising a £Axm maximum minimum

Hamming distance code submatrix and a kx(n-m) submatrix with all '0s' but at
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WD 2008/ 042255 PCT/ US2007/ 020924 CLAIMS What is
clainmed is: 1. A nethod for encoding information bits,
wao bh@siekod conprising: generating i nput bitsPCEESN07/020924
i nput bit having a particular significance;
1RR¢ bAk Bdifler®t dorPRPbndingak LRPENSighiTicaie bit MSBPAAG th® next
enerate an out put codeword, the input bits being
B&%@PH’&E%WH ;@ngoecific | evel of error protection
base of each input bit; and
send?ngq?% &P&gﬂ ‘;&ﬁe ggrd 2. The met hod of claim1
wherei n the input b| ts are channel quali ty i ndi cat or
bits. 3. The t hod of cla|m2furt
CormiPa! e GEmMatRr TR L heys Beiapefs ki arg fivs (5)dyis and
thd géﬂb%am%'&létgiﬁs%ﬁi &0%) Sin rgrgaltféllo@@' ng denoted as
mary s and the remaining sets of CQ bits
be| nd ldelnot edl ds lsebohdé\ryl GQlbitd; land1 1 0

concgt?najl@?gthe(pr1?ggythilb1t§ @3@ Qha)sgggndary
its as e, inp [ or encodi n e
nethgd 000 ¢l aﬂn121fd$tﬂep @oﬂprlsﬂng g%é}a?lﬂg
nmul t Oplle se@ sOofl QQO0 bOt$, lorke @fltheOnu]tOpOeOsets of
CQA Bi s | bei 'i‘godelgg g @S 1Prg Mpry ¢ Ky t¢ gng the
renalnlng sets of ts being denoted as secondary

CQ bits; conbining the secondary CQ bits with the
primry bits; and _ concatenating the rlrrar

bi t s1&nd Thremeshas sledlaize ddkargindde ipputs big armelghh@tblts
m 1 wherein

p Httﬁe ﬁgﬁ?%hg%ls?ﬁ%gﬁ%{%gg%g@o%ﬁg%gi he generat or

rratr|1x0| D for0(20,6)0 cbdilng as doll awsx 644 WOI

2008604220550 P@T/OU%ZO(QM ogoqzao d835Y 1110 11 111

11 1 010101 101

0 1000011%99&00110000110{)1 1909 010 0 0 1

000 D®MOI00100V® 1 0 @O
0001000 1 01
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'14. A method for encoding information bits, the method comprising:
generating input bits, each input bit having a particular significance;
duplicating each of the input bits, the number of duplication of each input

bit depending on the significance of each input bit;
performing a linear block coding on the duplicated input bits to generate
an output codeword using an equal protection code; and

sending the output codeword.

15. The method of claim 14 wherein the equal protection code is Reed-
Muller (RM) code.
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10000100001000010000 6. The nethod

of claim1l wherein the inputs bits are five (5) bits,
w@pas/04265 generator matrix is for (20,5) codi NBCHES2007/020924
follows: 1111111111111 1111111 10

1010101010101 01010 12000100012

00010001000 100000001000000O0

0 1 8.0 oA methql dorp epeasling gype 0B pindormagiqn pits, ¢hg method

nethod of claim1 wherein the input bits include

cé—l%pgglé) one set of channel quality indicator (CQ)

bi t sgangdatihgltgps B nfermsatiornbitp irdadinggchamne! qlality indicator

information (PCl) bits_ that are ¢o tenated. 8. The
(GR{NYE srd pregpshng capbrobl oratlaql%@%@ﬁi’étﬁ nput bit is

dupl | . . b ,

bi ¢ Bararis HRERERH MoRRabGF bR, SRl £ Shad iRl an
outmitrrodewdnsl; ainminginam disteanceiof thea(26, At code heingtaight (8), weight

different .i.nfarmatiqn.bits that.are cqgnca ed and ...

gy SHER B8 AR BB neing ol htisRah oS e 1, T)poe Hgviding

bR pebtedtici & Msmg%ﬁicant BR (MBBIoT thé CRQIFI®; ahannel

qual 1ty indicator ( ) bits and acknow edgenent

bi t ssending pheeutipyd codswasdcodi ng i nformation bits, the
met hod conprising: generating k input bits, each

i nput bit having a particular significance; encoding

.the 1%putThhe nethigl ofgladmkbonvleet hHed20,Mtddeds b don-subset code
enerate an output codewgrd, the generator matrix

Og%rlp%?%’g far tpe ArindprRation Rithum  Hanmi ng di st ance

code submatrix and a kx(n-m submatrix with all 'Gs'

but at -45 WD 2008/ 042255 PCT/ US2007/ 020924 | east

one #8.en€hhe methebgahdimip wheeeimbbe (2. Gheddedantsubset code of
and. the next MSR being set to.'1l' ;.and sending
a0 e ot CoRsaaniariabion his itk Ao Siiobiném 13

wherein the inputs bits are five (5) bits and the

generator matrix is for (20,5) coding as follows: 1 1
1 1 19.1 1The methad df claim 16 wherdinia genepator nayrix for thel (29, 7)

cg'delislas]foﬁov:sliszo 0001

1 0000O0OO0C11O0O0O0OI1T1T1TO01O0T10
0601 000O0O0O101100T1O0011T10
001000010101 1001T1O01°0
60001000101 001T11T1O010 0.
0600010010011 101011°00
0600000101001 101110010
60000O0O10111111T1TT1T1T1T1:1

20. A method for encoding type B information bits, the method
comprising:
generating type B information bits including channel quality indicator

(CQI) bits and precoding control information (PCI) bits;
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0001111000011 1100000. 011001
10011001100000 1010101010101
w@28040250 0 0 13. The nethod of claim 1l whereCTU$1967/020924
inputs bits are eight (8) bits and the generator

mat r éxcoding tHe type Binf@ﬁd&ﬂ'ﬂ@ Bfts ﬁJ@iringNSZO, %) Gode £ gen@rate an
011100110011

00111 % 0 (9
optput podewperd, a gnigimum @s@nee ef @962@ 72 cadelb%nae@hé( and the

0
D b bbbl ool f R P
0 1 derfdifg the QutPubcédevoddl 0 0 0 1 1 0 0111000
0000000100101 1110000 14. Anethod
for encoding information bits, the method conprising:
genepat i Ny d fRMkod b Faintoe Q/Hepﬁﬁta Sirer Y 'n{ﬁrﬁ for the (20, 7)
particul ar significance; duplicating each of th
codpustastfolleys:t he nunber of duplication of each |nput
bit dependi 9,0 the,.si.g |f of epch input bi t
perform ng g Ilnrbea Blg ) cod?l 8 on thfé1 lit;upl ﬁca e%l 0
i nput bit8 do0gehedafe aln ®ut plit OcddelvoPdOudi ng hnO

equal pr o@e@t ilory cedg; oand gendppng tiheg ogt put; o
codewor d. The d of_ c|ai m 14 ei,n th q aI
protecti ofh go&e s Réeg 1l\/u(?IL ngi ! 4?6 6\6‘? u.
2008/ 0422650P@T/QUSR007/00209240 161 Al n@t hod florl 0 0
encodi ng @)ygeOBdn(ﬁoqm@tllono bpts, ithe reyhqedg o 1 1

conprisin generalngtyeBlnf rmat its
i ncl udi ng cRafndl é{ugl ilt i hal cat dr i:ql) bilt s! ahd!

precodi ng control information (PCI) b| ts; encoding the
type B information bits using a (20, 7) code to

genelat e Anmethtidodiér eadeling dypa Bi infommatiers thatsc ethef method
the (20, 7) code being eight (8), weight distribution
COMPIREE 20, 7) code being non-optimal, and the (20, 7)

code é}\.fthﬂlg rbt?P ?el\/{Srh?“m?ﬁ&L Btk '1H&uHﬁlgaCH§i’§1'él quality indicator

Si gnF cant bits;
(CQD bltS and precoding control 1nformat10n (PCI) blts

encoding the type B information bits using a (20, 6) code to generate an
output codeword, the (20, 6) code providing approximately equal protection to the
type B information bits; and

sending the output codeword.

23. The method of claim 22 wherein a generator matrix for the (20, 6)

code is as follows:

1000001110111 1010°001
0601000010011 100101001
0010000101101 0100101
060 00100O0O0O0OI1T1T1O0O01T1O00O0T11
000010111 100000111T11
0000O0100O0O0CO0CTIIT1T1TT1TT1T1T1TFT1:1
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sendi ng the out put codeword. 17. The nethod of claim
16 wherein the (20, 7) code is a non-subset code of

W@ 2®8/040255 code for type A information bits. 18PCT82007/020924
met hod of claim 16 wherein the (20. 7) code is a

subsgi, coslem@thod 6% ehEdif®ASPE OB inf®¥@ndtid tsBthieOmethod
bits with one bit flipping. . The nmethod of claim

COBPYISEIZIi n a generator matrix for the (20, 7) code is

as fgll : : . . .
10 BestBipe byl B iyatiorybfs dndhuing dhshR) dpdidy Bgiptor
(0QY) Bitsland Predoding cOntkonfddndhtidnXPCTDbilk, daéh thype Blinforindltion
10100 0000100100121 021201100 O
bt lepving a pagtiqulgr gigpificamee; 1 1 0 0 10 000000 10

B i né%élrlrcétt}]n%a t%?%% %n%ﬁé)eznéé)%r}]foa c%?r%ﬁ ?)glgeng: ggnse é{i%ﬁge of
thy depBcdated oypeeB inforfaatienibitc| udi ng channel quality

I ndi cat qt I.t s _and. precodi ng control
| nt o teseps Bunfortiabioh b ¥ epbralian gutput codevword; and
PCT/ L3rlRd (120284t cS&RAUNg the type B infornation

bits using a (20, 7) code to generate an out put
codeword, a mninum di stance of the (20, 7) code being

9k S e B o s,

nSéthed Bgmpligingyt put codeword. 21. The method of claim
20 wherein a generator matrix for the (20, 7). code.is

as f&eneyaking tywe A apd tyre Binformatien bits, tie tywe A irdormatiorgbits

i%cl?d%nggeightgclﬂg?n%ei qéal?tyginﬁbc%&go(hg‘% Jobtg (?n% tgvo:llpl%cgdigg %ox}trol
idfoBm4tion QPCI)bifs, &ind theQ@ypPe B idfddmhatibnlbifs ihchiding five CQIMbits
a%d%w%lQCI]bi(t)s;l 001101110011

encoding the type A information bits using a (20, 10) code and encoding the
type B information bits using a (20, 7) code to generate output codewords, the (20,
7) code being a subset code of the (20, 10) code, the (20, 10) code being generated

by performing an elementary column operation on basis sequences as follows:

-49-



0000001011111 1111121122. Anethod
for encoding type B information bits, the nethod

W@ 9pNIRFNg: generating type B information bi tBCT/US2007/020924
i ncl udi ng channel quality indicator (CQ) bits and
precodi ngicontoral ¢ nbowomax i®no (PCl) bits; encoding the
typeBlnor tion, bht ifhgya (20, 6) codeto
generate {')am ng)utd) b gev\lbzr% 0the (20, 6) code

- provi di ng0aBprlo n%t@l;o dqudi Oprotection to the type
B informagi onobitsp end gengi @g the out put codeword.
23. The t ho | ai rein a generator matrix
forthe?g,B oJ{:dﬁr@asfllows 00000111

111000100(1)@'110(91000000100111001

01

8 (1) (1) 8 (1) 060(@1]O %0000 ot @0601001118 (1) 8 °
1000000101“’1[&8%]11%%010000
1111 048 WO ®O0D80042255! PCT/ US2007/ 020924
met hod fog gn@odj ng bype B ¢ nformation bits, the

nmet hod nﬁrlsmg generatln?type Blnforrmtlon bits
i ncl udi ng cRafndl hu I|ty1 i hdf cat or (CQ) bits and

pr ecodi nglcdmtOrcﬂ Onfioondt i bnl1 (PCl) bits, each type B
i nformatigny RQity hgviyng g parficul ar significance;
duplicati ng at Ieast one type B information bit based
on the sifnPfilcanc® 8f 0 tlhe(g)dhpl icated type B

i nformati onibigt ;1 encodiong theotype B information bits
to generate,a tpu 0 r and sending the

out put cogevvorldcbjzg i % qf\ﬁgdgfor encodi ng type A and
type B mfoﬂmitllonobllté GdHe Ome (iwd conpri si ng:
generating type A and tiype ® onf® mation bits, the

typeAlno tlonb i ncl ydi ng ei ght channel
quality |nd|bggtor CEJ P bll tlg gnd two precodi ng control

i nformati®nl(©C) blﬂsl dhdl t he type B information

bi t Ssénrll({lllg glllengodew\{)gd Q bits

0101
01011
01111
2 24. A

26. The method of claim 25 wherein a generator matrix for the (20, 10)

code is as follows:

O O O O O O O O O -
OO O O O O O o - O
O O O O O O O~ O O
O O O O O O = O O ©
O O O O O = O O O O
O O O O —= O O O O O
O O O = O O O O O O
O O = O = = O O O -
o = O O O = O o O =
—_—O = = OO = = = O
—_— OO O = O = = O
_ OO = O = OO -
—_ e e e O = OO
O = = = = OO O
S = O = = O O = O O
O = OO O = = O
_ = = OO O = O O
_a— = OO OO =
— '—'- O = O O e e e s
S = O = e e = O = O
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and two PCl bits; encoding the type Ainformation bits
using a (20, 10) code and encoding the type B
w0 pdososress on bits using a (20, 7) code to genepPElL/BS2007/020924
out put codewords, the (20, 7) code being a subset
codegpf tige ﬁl%ﬂlod]&)claﬁﬂx% whéRin 2 @endi@torGAHE PRI BBe (20, 10)
generated by perform ng an elenmentary col um
codreisasifoowst basi s sequences as follows: -49 WD

2008/ 042255 PET/|US2097/4,020924 0,0,0,0 1
ooooo?o o%TOUS?ogloo%o %%88)]0 10&098
00 oo@(l)96)00000000c9000001011@)b@d bddo
0085 RIHBNRLE 8 000,00 83050
0111 %91’010&00 di&lgojoljolbbé]foll 11
0110 0000100011101101101 9001 hiddoli10100
8 (13 (13 % %ocl)o%o(l)ol d 90 1?hrw| 110011 % (126 @4 Y Oogoé
e codewor
of cl |m%50v\l(9ere|§ g Benlerlatg ?nﬁo E)e ?‘;@8

10) code0i § &s G ob | BWS: 11(00)@00)01101000011100
0011009 5bHP00p0100Pd I @0 20010114 g
000000O0O0GO0T1T111101000°1

28. The method of claim 25 wherein a generator matrix for the (20, 10)

code is as follows:

O OO OO OO OO =
O OO0 0 O OO0 O ~ O
OO OO OO O~ O O
I R R R R ==
c oo oo -0 oo o
I A R = =T )
-0 O — 0 0 0 o o o
©C O~ O 0O 0 0 o o o
—_ o O e e e s em
O = OO OO D = =
N = T e )
v R = R SN )
_ e e e O = O O
N I S S e =
—_O ko O = O = = e
O O e =D O = O
—_ e e e D o = O O —
—_ O O —m O e e
e R
© O O D = = = O

29. The method of claim 25 wherein a generator matrix for the (20, 10)

code is as follows:
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CogoOod  6ddoO0“o00OoFcoddBioO

=

1

0

1

0 000O0OO0OO0UO1
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1
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0 0001
000O0°0O
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1
1

1
1

000O0O0O1O0O0O0
0 00
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0 0O
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The method of claim 25 wherein a generator matrix for the (20, 10)

31.
code is as follows:

000O0O0OO0OO0OO1

0
1
1

1

1
0
0

0

0000O0OO0OO0OO0OO0I1

1

0

0000O0OO0O0OGO0O

1

1
1

000O0O0OOO0OGO0OTO011

1

0 00O

0 00
1

1

1 00000
0

0 00O

1

0 00

0 0 01
1

1

000 0O

0 00O0O0O0
00 0O0O0O0O0

1

001101000
1 1
0

1

0 0 01
0 00

1

000O0O0OOOO
0 00O0O0O0OOOO

1
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29. The nethod of claim?25 wherein a generator matrix

for the (20, 10) <code is as follows: -51 WD
wWQO®8HM2P55 PCT/ US2007/020924 1 0 0 0 0 O O BCODUS2007/020924

0111101001000000000120111120

1 00100011011011000100 00010
00000 11 000010110011
11 &2 1 1T116 @eﬁwdoof@laeno?&)vvlne@lqa@e&el@tqr matyixfoey the 205 10)
000101110100011 00000
cgde 1""%59169?&1101000110 000000100010
1000 1110001 000000000 ® 0 0 O 10111111110@ D 0 O
1 30. Thegmgt o) of gl @i %W@rqm ggngratof o |
matrleorthe(ZO 10) ode is as fg?lo 10000
000000101100 4 § 000890101000101010!)81
101110100011000010000@0)0@00010110110111111
0 00O 0, 0,040 ;0 1,1 0, 0,0,1
0000 06190%0% ]198111&1& %8’(])0%001110%0'066.1
0001 100010100001000% b Q@ 9 4 10100011010 ® 1 1 0
1 00060 0 @ 10000110l ® 1 @ @ O 101000 O 01 00010
00010.1.1.1 1 0,0.0.0.0 1
1101 0°0%% (gl& %@ awet]‘%o%l gf q<:|O°ai h QSO\AhOergi% §
gener at or Ot 10 X0 f&r 0t Be Q 2D, 01d) ! clod® 1sO0ad &I I ows:
10000000000 ® & D ® 10111111011 P 00110 ® O @O
0000110111101 0010000000001 1
011110 00010000000001101111

33. The method of claim 25 wherein the type A information bits include
two sets of four (4)-bit CQI bits concatenated.

34. The method of claim 25 wherein the type A information bits include
two sets of four (4)-bit CQI bits, and the two sets of CQI bits are combined.

35. The method of claim 25 wherein a generator matrix for the (20, 10)

code is as follows:

1 0000O0O0OO0OO0OCOTI1TO01T11T10T1°0
01 000000O0OO0OO0OC1I1O01T1T1T1TQ01
06001 0000O0OO0OI1T1100O0O0T1T1T1]1
0001000100111 10011°00
0600001001101 100011°001
0000010010111 0010T110
0600000110111 0011°0100
0000000100111 0100011
060 0000O0OO0O0O110101011T1QO00
00000O0OO0OCO0OO0OTI1ITI1T1T1T1TO0T1O00O0O01
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000110111 10
11 1 00
54 0000O0O0O 1 000020924
000101110100011 00
1THe fhethddl & clhith 25 WRerd diP@Bé1t424Rmit powers are used
07/ 020924 32. The nmethod of claim25 wherein
yReeB infermationhits( 20, 10) code is as
100000000011 0111121010 01
0000001101111 01 001000OO0ODO0ODO0
1 1TRe inethdd df €laifd 3B @héredn Gradhsthi® pOwersOfod tipe AGand
1 000010 00011011
infopmgtion bits are) d@%leeq ipdependently in tﬁrglsooféalreéer@nce
10001101 00O0OO0O0O0O00100110100
‘0 0000000010111 0100011 00O
00001111101000133 The et hod of

o B2 R iR B Sy ML R B b e oo
camdfplslmcihaﬁnsﬂ (BPICED, %\?ﬂﬁﬁw c&ﬁlﬁlofn}ﬂ@ﬁtpﬁl pmﬁémhm&u (P-

bits include two sets

f our Mtﬁibms and
GORCHiva syarkranizatign @angeb(ﬁé?fb)oarblg&\mee@ arpdeontrphdwnnel

(ST PeUEoF bRy el W05t GlantTRl PO, oy ¥ unink
DPACH (E-DPCTH), 8n@ aGa@dOmcBedd cqaaﬂmél @ACH).1 101 0
01000000112000011121 00010001

001111001100 000010011011 000
(])' (])' 89. %&Q&)@B@O@O{Q&é@ @Xﬂirgg'}%t’!rg}lgﬂlt%o%veg for ohe S tHQ type

A and type B information bits is defined independently in terms of a reference

oo

U

cfoloXe)
ogpo
oBoo
ogro

0
11
00
00

» %

5
&~
-~

channel and a transmit power for the other information bits is determined as a

network supplied formula.

40. The method of claim 39 wherein a transmit power for the type B

information bits is computed using a look up table (LUTA).

41. A wireless transmit/receive unit (WTRU) for encoding information
bits, the WTRU comprising:

a data generator for generating input bits, each input bit having a
particular significance;

an encoder for performing a linear block coding on the input bits to
generate an output codeword, the input bits being provided with a specific level of
error protection based on the significance of each input bit; and

a transmitter for sending the output codeword.
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000000O01001110100011 00O0OO0OO0OO0OO0O0
0110101011100 0000O0O0OO0OO0O0O0O1I1I111
wW@2m8040250 1 -53 WO 2008/ 042255 PCT/ US2007/ 02BOR6S2086020924

The method of claim25 wherein different transmt

powens, arthé!EURUS of clayied A viitdleiny fife 3aﬂan§&idfatdr0ﬁhcludes a

bits. 37. The nethod of claim 36 wherein transm

chanrelauedity indieatar {rRD geperater for goneratingiatheass 08? get of CQI
f dently in ternms of a reference

ﬂﬁgﬁﬁgl?}ﬁ@g&&%e nmet hod of claim 37 wherein the

reference channel is one of a comon pil ot channel

( & . B}Xﬁﬁiﬁ |°§ &2’{0@2 h¥ ;F%Jm (tge@‘ﬁ?ageﬁggﬁgg :ggggpr_ates
Iﬁ‘lﬂ%lr ?QS&Q ok CQI kﬁ&a@ﬁg bof tl(é'i%u%%”set@of“@@l bRt Being denl?ted as

ph yS| cal contfol ¢hannel an enhanced uplin

PDRCO Q@I bitCar]] tharehainmeritsof{cQbbLits béingdehoteRaCkpcondary

G bigh PR tpt P ary YO0 Tl AR ey £ s

tHeinpigbitsepeadent.| y in terms of a reference channel
and a transmt power for the other information bits is

determ ned as a network supplied fornula. 40. The
et h %Jgom Sl Q26\Vflérae I?r%fgus 2L ggrenef')arto ié%nerates

ty pe orrm ion ble[ls i'S conpu

nh@lbipde édtlslBADQIéHﬁts Bnwiof elieeﬁmlﬂiplarsstﬁ df/(EQI: Bity eeiﬂgl denoted as
(WRU) for. encoding information

PEURM GRRBits and theremeaiping sis ?W%@ﬁ%‘%}pg H@n?fﬁé @b secondary
e
R BitpTEEHIDLRE the HeborltBH) MO Bk HicBrimary CQ[ pits and
comhtengawm théprimapp CQi bits 4ol thpanerkatel sevonddnyu@QI bits as the
d@?%g t he,.i nput bits being provided with a

lglb‘é § T eReingt  error protection based on the
significance of each input bit; and a transmitter for
sendi ng the out put codeword. -54 WD 2008/042255

PCT/ #82007he Y of daimHlevymRin tie inbut bitg aredies @ hits, and

tﬂg gelgeatagor%gﬁqxa}s%r fﬂfé}) c%gmgaas follows:

l1tr1111111111111T1T1TFT1F11:1
1010101010101 01O01O0T10
100100T10O01O0O01O0O01O0O0T1 0.
100010O0O01O0O0O0O1O0O0O0OT1O0O0OOQO0
1000010O0O0OO0OT1O0OO0OO0OO0OT11O0O0OGO0TGO0

46. The WTRU of claim 41 wherein the inputs bits are five (5) bits, and

the generator matrix is for (20,5) coding as follows:

1111111111111 11T11TI1F:11
1010101010101 01O010T10
100010O0O0O1O0O0O0OT1O0O0O0OT1O0O0O.
1000O0O0OO0OO0O1O0O0O0OOOOO0OTIO0O0OO0
1 000O0OO0OO0OO0OO0OOOO0OO0OOOO0OI1 O0O0OO



channel quality indicator (CQ) generator for

generating at |east one set of CQ bits as the input
Whpas/042235 The WIRU of claim 42 wherein t he CQCT/US2007/020924

generator generates multiple sets of CQ bits, one of

the gplt "PIH@WH{§ &Ela@4l%h&eh€tﬁ@dﬂﬁ%h@f’at@ﬁ comprises:
pri mar bits and the remalnlng sets of bits
or

bei ng cﬁml ayality mdicaterdCRD) generp §0r£ﬂﬂleéﬁ1%@fe1ﬁ&%té’§e set

CQ bits and the secondary CQ bits as
%E:;QIPanU?n%l ts for encoding. 44. The WIRU of claim 42

V\,h ere Ipi*edddﬁhéﬁnt&ﬂ riﬁfoam@tmgeﬁen)agmram lféri gunerstirig PO bits,
bits, one of the nmultiple sets of bits being

Wemet@ I bits aad yheBCl bﬂtﬁéraﬁwqaﬁ@me%ﬁ ﬁh%‘g}‘@’étbétsof

CQ bits being denoted as secondary CQ bits,
conbi nes the secondary CQ bits with the primary CQ
bi t s48nd ThoWIERE oficlesn th whpréinﬂhe/in@@ bib geserat dulpticates at

conbi ned s its the [ aput bits for
1GR3 Gar seputint demndieen She Sebitivnate of BRAPRIt BE: | mput
bits are five (5) bits, and the generator matrix is

for (20,5) codin%as follows: 111111111111
1 1 491 1The WTRUlofdclnirg 41 wherein the inpat bite are@tilegstitwo

O 1 0.0.1 0.0 1.0 001001001 1.000Q 1.
dpireren? intgripon by B 4t pterenid hepngpdtapeprgngmibig n
doffére@t fintin®. 0 O 46. The WIRU of claim41 wherein the
inputs bits are five (5) bits, and the generator
rratr|X|sfor (20, 5) codlngasfollows 111111

1 o1 g gl b AR e i

1Adidatdr QCQIPbibs And atkitbwleflgdinéhtbifs. 0 0 0 1.0 0 0 0 0 O
OO0O0O0OO0O0O0OO0O0DO0OO0OO0O1000O0 -55W 2008/042255
PCT/ US2007/ 020924 47. The WIRU of cl aim 41 wherein

the data &%%@és%aﬁaﬁmrbée%e ufit (WAHIG) fofl uﬁ&ddwg information
i ndi cator (CQ') generator for generating at least one
bitst theoWTBY coinpsisingnd
a data generator for generating k input bits, each input bit having a
particular significance;
an encoder for encoding the input bits using a £xn generator matrix to
generate an output codeword, the generator matrix comprising a £xm maximum
minimum Hamming distance code submatrix and a 2Zx(n-m) submatrix with all
'0s' but at least one element corresponding to a most significant bit (MSB) and

the next MSB being set to '1'; and

a transmitter for sending the output codeword.

52. The WTRU of claim 51 wherein the inputs bits are five (5) bits and

the generator matrix is for (20,5) coding as follows:

-56-



a precoding control information (PCl) generator for
generating PCl bits, wherein the CQ bits and the PC
WhRaos/ 042265 concat enated as the input bits. 48. A¢EHUSRN20924
of claim4l wherein the input bit generator duplicates
at liegsti opejinput piy dependi pgion tthg sj gni Hi cance
of the i npu it h Ufcla|m4 erein the

i npu & ?(g é\rg ?t eIasér RUli ?férénto |nf \Aﬁatll on

bi t s 0t Wat0 atelcdnclat@nat @d Oand heéd!t® He @r@némitted

in differegtotijmingg §04 'IiheO VWRY of Ocl(ﬁu(;'n ¢9 owher ei n

theln uts s are ua y |ctr(CQ)
&g e‘?cnsﬁtla ltaD lSlb & o

bits! a reI
transm t/rece| ve un| t (WRU) for encod| ng i nformation
bits, the WIRU conprising: a data generator for
genebat i IiBh&WTHIIbf daims 51 edweheinthe inputs bitaareegglt (8) bits and
articular sjgnjfjcapce; an encoder for encoding the
ﬁﬁgﬁnersmréna%r? fj&" @bnse)gcéa@rga*}sotgﬂ?r‘ﬁ?rl X to generate
an oyt putg cg)d@v\/@rcb 6 he generg@t@r gt rg xocpn'grllm ng a
k xm m_ni dj stance ubmat ri x
and 3 x((ﬁjﬂ; OSLS’bncgu(ﬁn ramlhg%lé b & a?’ bleast
one 6l @éent0cor Vedpohding tlo la host 05|lgn®f()cant0 bi t
(MBBY andy fhg mexj MSB heing set 1tq 'gl'j gngd @
transmtter for sendi ng t he outgut codeword. 52.. The
n

WIRUYf  aP mls5P vhe? ePnlt He ¥ npubs lbit s! aPe O i%e (5)
bi tsOamd 0theoganaradod matrix isifor I( 2D, 6) ocadi ng as

fOII 105 8\00201&)8(%0?2%551 P1C2)'68§(2)qg71606032§ ot 111

1111
ok

1

1

[\
=T

1
000000 00100002120 4 & d 0001020101 00 0
00110011001100000 1010
1010100000 53. The WIRU of claim

£r el A wikeds tRah Smidrb&eivd ni€ (WITRBbr Bhdodidihfornikion
erator matrix is for (20,8) coding as follows: 1 0
the WTR@camprising;0 1 1 00111 01000000 1

Q @atg gexfler&tog 8r ]generating input bits, each input bit having a

particular significance and duplicating each of the input bits, the number of

1
0
1
0

.-\g@ R ORPF
n D k-
PQO3>S OORrEk
&
InNeXe!

duplication of each input bit depending on the significance of each input bit;
an encoding for performing a linear block coding on the duplicated input
bits to generate an output codeword using an equal protection code; and

a transmitter for sending the output codeword.

55. The WTRU of claim 54 wherein the equal protection code is Reed-
Muller (RM) code.

56. A wireless transmit/receive unit (WTRU) for encoding type B
information bits, the WTRU comprising:
a data generator for generating type B information bits including channel

quality indicator (CQI) bits and precoding control information (PCI) bits;
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00100000100111010000 0001000
0100101101000 00O0O0O10O0OO0O01O011O0
wazzesn4nsd 0 00 0001000100110 1 HCDUSR007/020924
00000010001100111000 00O0O0OO0OO0OO0O

1 O 8&n énébder forlentoding tRe OyfeB iffomh4t861€68s using a (20, 7) code to
transmt/receive unit (\WRU for encoding%infornation

generate apauigntigodeyayd; 8 migimumylistanepefdhafafl 71 ¢pde being eight
e [ .
(O PRI b BBh pPUIcT 207 Efad Btk nBb p BBl b fthe (20, T) code
providinglhetter fdrbectionibe b nodst sipmpficans i toMSB) efcthle C@lpbits; and
bit dependi.ng qn the, significance of each input bit;
an eAlEANSRYHES forsen H}%ﬁgwgméwﬁw §F9H-ock codi ng on
the duplicated input bits to generate an out put

codeword using an equal protection code; and a
t r anBWi t t'"Blne WAIRS eficaimg 56 Mehepeinghe (265 @ pevdeds a 56n-sihget code

oL 18P SR, oot ecton code s

transmt/receive unit (WIRU) for encoding type B

information bits, the WIRU conpri si&%: a data
genebdt orTho WIRHef glaimd6 wherem the @0néi ¢ade ipatsybset code of

hacldi ngl. LY. o ) pbits and
AR B o AR s B e 5
2008/ 042255 PCT/ US2007/ 020924 an encoder for encodi ng

the type B information bits using a (20, 7) code to
genePdt e ‘Bee S(ARYtof syt whereipargeansratar MatRxdopthe 8, 7)

c&ﬁ@is Hfoldge being eight (8), weight distribution of
the (20, 7) code being non-optiml, and the (20, 7)
code proVi @i Mg bedt €r Opriotlecli 6nOt ol al mbst0 1 0 1 0

fi gni fi f?@t 1fbi0t d'\/@gb @ftlf]fk? P?l :@)it(ﬁéjl apd g Al 1o
ransm r for sepndin e o0 ut. co rd.
WIRU of csapml%o V\ﬁepei%n Il rzg 17)1 cg\é\@ ﬁ g 01 %
non- subse® 6ode 1 06 (20, 110) todeOfor typelAO 1 0 O.
i nformatigngbigtsy p8y Hhg VIRY 9f claign $6 gwhergi g phe
(20. 7) code is a subset code'o? (20, 13) code for
type A i nfoPndt ibrObilt & vith Bnéd Bitdfli ﬂ)pilngo. &9l Phe
WIRU of cbaiom056) wiheneiln (a genhenatiorl natni ® florithel
(20, 7)

60. A wireless transmit/receive unit (WTRU) for encoding type B
information bits, the WTRU comprising:

a data generator for generating type B information bits including channel
quality indicator (CQI) bits and precoding control information (PCI) bits;

an encoder for encoding the type B information bits using a (20, 7) code to
generate an output codeword, a minimum distance of the (20, 7) code being eight
(8), and the (20, 7) code providing equal protection to the type B information bits;

and

a transmitter for sending the output codeword.
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code is as follows: 1 0000001100011101
010 010000010120010011210 001
wO2@®8040251 0 1 0110011010 000 10 BCDUS2007/020924
0011110100 0000100100111010
11810 Phd WIRUDbIEIAmL6® wheteih Ogehetatbr ndirik 8r tRe B0, 7)
000010111111211111160. Awreless

codeyifs#fi follpweei ve unit (WIRU) for encoding type B
i nf or mat i gnghig So phg WRU gogpi §j ng:1a,dafa o 1 o
generator for generating 1E/y&e B information bits

t

i ncl udi ng%cHarthe? 9qgQalf ndi datbr0 (6QP) %ik sl ahd 0
precodi ngocontrr odb onfororaet i @n1(BCI) bi dsp an enecoden
for encod'bn% t(pelt?p% B ipf@rgratoi gjw pi{s using g 62%
7) code t0O generate an out&u codeword, a mnimm

di stance 8f OtHe 920, 07)0 cde Beilnd el ght ! ©8)] &n@ tOhe
_(2]9, 7) _conbmoM di ng cequad prat elct(b]gm to 1th£ Oynxﬁ 1B
informatign bits, .and.a transm.tter r.sendj-n

out put codedorhi® 028D Sobaiodades! i udzobyl 020924
61. The WIRU of claim®60 wherein a generator matrix

for the (20, 7) <code is as follows: 1 00000011

0 0 621 1Alw(reless trafsmii/recéiv®d hi) (WTRW) forl efcadidg Gype B
1,110 .0 0,1 010.10110011010 00O
igfofmgtignapte. tha 0 pombrivings 1 0 0. 00 0010 0 1

0 0 } dhtdgéheka rl”orlgo&epati&g%p@ Hinforin{tioh Bltdinélullitk dhahnel
10011 0000001011111111111 1 62
onality indieagor (GRBHity andpiegedipgicontroifirigroiasioneEd bivg;

type [ I [ QR: hi . IL.SLNg. d

20 gt 48 o8 BFHREOTR 30 0% e o
genetadtdiangowipaneedewsrdathd §20i, 60licodd providink )apprédmanély equal

recaodi ng contr informatjon (PCl) bits;
pe'otection tg the type% informatrirgn Lits; a(nd )

a transmitter for sending the output codeword.

63. The WTRU of claim 62 wherein a generator matrix for the (20, 6)

code is as follows:

100000111011 11O010001
0100001 0011T100101001
0010000101101 01001°01
0001000011 1O0O01100O0T11
0 000I10111100000O0T1T11T171
0000O0I1000O0O0O1111T111T11

64. A wireless transmit/receive unit (WTRU) for encoding type B
information bits, the WTRU comprising:

a data generator for generating type B information bits including channel
quality indicator (CQI) bits and precoding control information (PCI) bits, each

type B information bit having a particular significance, and duplicating at least
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an encoder for encoding the type B information bits
using a (20, 6) code to generate an output codeword,
w0 b@s20255 6) code providi ng approxi mat el y equaPCT/US2007/020924
protection to the type B information bits; and a
onb &856”13 {ri¥f6rh &ior an%dsadtohetmtglmﬁcgmewcvhd dlﬁfhcatmetype B
of claim62 wherein a generator matrix for the
l(lﬁmma@pnmt;deus as follows: 1000001110111

1
o 1ngnedrdorehsbite s yBrharterd it fp dory r%te&noovéput
c@délwdrdlaﬁd011000110000101111000
11111 0 000011111111164
A wi aérwwﬁ@wq*ﬁﬂ%@wtw ¢odewprd)) for encoding
type B information bits, the WIRU conprising: a data
generator for generating type B information bits
i ncl 88i ngAohizeless tragsmmit/tegeiva ainttafVOTR UCEr) erdwodmgaiyde A and

recadi.ng contr t|o PCl) bits, each type B
tgﬂ?g Htf’t‘%@?‘l tllgsnéb‘?&@f Ye&ar significance, and
dupl iy an@ItatbleﬁfftgeneﬁQm\éQ%%@%éﬂ&@;&sB information bits, the
PCT/ USZOO 020924 one infornation bit based on

tvheAgngnmaltmaMts intluding fdglpt ¢heametiqualify ipdicator 6CRML bibmand

tﬁﬁ %refodlggﬁg?tg{)l mg %}COd{ ggtgv\éxg %h% I% né‘ B % rmar%mn bits
1hélaaﬁ{g ﬁ‘iéECQﬁ(bEtsfa@lﬂW@hBthUt put codevvord 65. A
W reless transmt/receive unit for encodin

t ype ap easedertfopeng@ding thentpp éhn%wtr%athmbltwmg a (20, 10)code

TRy B RSO e 00 1400 1 B

cbd@sbtbldlsnﬂlee@gh?’) @ﬂalheﬁig ms-aH)sJet yodenefi that(20, ]((I)I@de bhé €20, 10)
two pr ecogl ng ntrol i nfor mat i on m bits, and
091’1% being generated hygh PS &n SlerPRRTR 50 opeyatign an basis

abGe 8P JERuRHL S an encoder for encoding the type A
5 ﬁ?ercnatalgon og‘l}ts using a (20, 10)code and encoding

the type B information bits using a (20, 7) code to
generate output codewords, the (20, 7) code being a
subset code of the (20, 10) code, the (20, 10)
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1
1
0000 ® ®000000100 A
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wODBOORFNA2255 PCT/ US2007/ 020924 1 0 0 O O OrOr/0S!™00020924
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1

a transmitter for sending the codeword.

The WTRU of claim 65 wherein a generator matrix for the (20, 10)

66.
code is as follows:

0 00 01

1 0 011

1 00 00 O0O01

0
0

1 00 0

1
1
1

0 00O0O0OTO
0

1

0

1 1
1
0 00

000

1

0

000O0O0OCO

1

1

0 0 0 0
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1

1

1 00 00O

0 00O

00 1
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0 011 1
1
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1

0 00O

1 100001

1
1

1

0

1

0 000O0O0OOT1
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0 00

00
00

1

1

00

0

0

1

0 00O0O0O0OOODO

000O0O0OO0OOO

1 10001

1

1
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The WTRU of claim 65 wherein a generator matrix for the (20, 10)

69.
code is as follows:
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The WTRU of claim 65 wherein a generator matrix for the (20, 10)

71.

code is as follows:
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0000000010111 0100011 00O0O0OO0O0O0
0011111010001 -63 W 2008/042255
wEFADRE2807/ 020924 72. The WIRU of cl ai m 65 WhET/E51007020924
generator matrix for the (20, 10) code is as follows:
100000000011 0112121010 0100000
0000110111101 00100000000011
0 1 121 1The WI'RUof ¢lagm$50vhergima generator matyix for the ¢20, 10)
. 0 0100100011011 1 0O00O0OO0DO0OTI1IO
cgd‘glsoasg°l}°‘8s‘0011011000000100110100
011011 0O ®MO0000000M ® 0 1 1 110101011 A O 00
00O0O0 0,040 OOOO 0
0111 1°00%008 8P 0T VRS o H AT et ¥
wher ei n tPteOtylpeOAol Af O it 9 of Bi % § nkl Qdé kwb $els
of four (@) obia bltososomcat enat exl.174. 0The WIRU10f
cl ai m 65 g\h%r%u tg 0t36p fqrrbatd 0§ bi tlsdnflrd?
two sets of four (4) and the two sets of
CQ bits &ré@ dordi %eéi 0750 h@ WrFkU(becpaulml65 11
V\helfreiln aogege{)aa o) Uatlrlmoégnotlgwl(ﬁoo 80X 108ﬂ<i0ios 0
as follows:
%0 0 0°0%% 56873 21110 8 1odod %1 8 o
0111000000292 (DD01001001100001(1110
011000 @®®0Lg00c d 1400001110 @ & 10
0000100101110010110 0000O0OO011
011100110100 00O0OO0O0O0010011101
11 1 11
8 8 830 OT@%&Q’@&}%{ cknqlqi\@fliq_reglgl %e A(%gé)rmatiog b?ts include
two sets of four (4)-bit CQI bits concatenated.

74.

two sets o

75.

code is as

The WTRU of claim 65 wherein the type A information bits include
f four (4)-bit CQI bits, and the two sets of CQI bits are combined.

The WTRU of claim 65 wherein a generator matrix for the (20, 10)
follows: '
1 6 000O0O0O0O0OCO0OT1T1O0T1111O0T10
010000O0O0O0GCOO0CTIIOTINTTITTI1TT1O0O]1
001 000O0O0OO0OT11100O0O0T1T1T1:1
0001 0001 001111001100
00001 0011011000110 °01
0000010010111 001011°0
00000O011011100110100
0000O0O0O0O10O0T1T110100°0T11
0000O00O0OO0OT1TI1TO0I1O0T101 11600
0 000O0OO0O0OO0OO0OT1TTI1T1T1T1O0OT1O0O0TO0I1

- -64-



WO 2008/ 042255 PCT/ US2007/ 020924 76. The WRU of
claim65 wherein different transmt powers are used

wo e00synes A and type B information bits. 77. TPeT/vdR07/020924
of claim76 wherein transmt powers for type A and

type76.B i TROWTHRW efclRich 85 ¥ réiafdiffiednt BE@BEACEWrY akélused
terns of a reference channel. 78. The WIRU of claim

foatywp ér aichtyned infpapatier bitRannel is one of a common
pil ot channel (CPICH), a primary conmon control
physi cal channel (P- CCPCH), a synchronization channel

(SCHy7. a ThaoWTRIEeflclaina 6 e heesihtrdnsedinpovedrs fdrrﬂﬁpé@@hl)l type
a. dedi cat ed phyS| cal coatrol channel ( DPCCH)

Boinermpadion bits ke d in é?i‘ansaOfraaFﬁf%‘i?Pﬁ%E}é@g‘
channel (RACH). 79. The WRU of cI aim77 wherein a
transmt power for one of the type A and type B

i nf o7&mat i Bie WEBUiof cltefn & shenelappbadeferéncei dhaneehs are of a

cBpHEP TR GRAREH SRTLOES A B marGrag Cauial PRsiGR) Fhannel (P
COIRPH), %@yﬁ@lﬁf&ﬁz@ttm@)@haﬁﬁ@l (%W @fu | sple8d SHarél@6:84rbl channel

transmt power etye ormation bits is

(HOrfpueHy a,@dmglt@d ph\Yﬂ(ca] pomtabll (éla(mem%l’c@i), an embahesd uplink

RIS e °

conpri si ng generating CQ bits; encoding the CQ

bits; app galnfactor BhstotheCQ bits; and
sendf%g ’Fﬁe W?cheIéeac lap 7§ mthereipadr ansmit peWgR{as opg et the type

Bi [ [
A tip"%%“r Sriatiol i is AR WRPhIAM iRl Bl Rl Fefprence
chnnmml@n@ 3 triBasiné pyver fogathe dthet nrfofmatian bigsliscddtermined as a
S| cal control channel (DPCCH), and the translation
9rkcsc‘jppilﬁ53°’in?1’élaquantl zed anplitude ratio Ahs is
perforrred in accordance with the following table: -65
WD 2008/ 042255 PCT/ US2007/ 020924 Signal | ed val ues for
Quan89.zedTkerWTRUM daim 3% wiereinsh ransBiit pByenf@ghesype B

1nformag'10n bits is computed using a look up table (LUTA).

81. A method for encoding channel quality indicator (CQI) bits in a
wireless transmit/receive unit (WTRU), the method comprising:

generating CQI bits;

encoding the CQI bits;

applying a gain factor Bys to the CQI bits; and

sending the encoded CQI bits, wherein the gain factor B for the CQI bits
is derived from a quantized amplitude ratio (Ans = Bns/B: ), which is translated
from Acqi, Bc being a gain factor for a dedicated physical control channel
(DPCCH), and the translation of Acqr into the quantized amplitude ratio Ags is

performed in accordance with the following table:
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7 24/15 6 19/15 5 15/15 4 12/15 3 9/15 2 8/15 1
6/15 0 5/15 82. The nethod of claim 81 wherein for

wWao 208/081268 S carrying the CQ bits, if the WIRWPCHUSINT/020924
configured in nultiple-input nultiple-output (MM

mode Ugdh g dquant ngﬁﬂt ?élPhin H@@dé ﬁitio‘%

trangl aSL%gale%om I??]Stefa& gnal | e ) 83. The

met hpe—of—ct=a IIIOJ. whrettetr—fot LIII ', t he -
Cq | t S | 'F ha \I\TDII | S f‘f‘\l"\fl nnr ar~|3 |J nlru! t: p! e : :".p t

A ARE

nmul t |l 9 out nﬁt (M MO Imode Ahq 930/ Ps the quantiped
anpl | tude ratfo transi dt ed fromthe%/lgnal Led val ue
ACQ | when a 6Q of tygde B is transidtibed, and Ahs
equal s the qugnti zed anplitude ratngipransliated frpm
t he Wm FI"When a §8fj501 Type ATS
tranpmrtted—§4—Awrgtess lIaHbHIy/ CEeT Ve umnmt
( W R—er—enEodi-rg—ehanhe

bits|—the WIRH conprisilng: tor for
genefating CQl bits: n_encoder for®/hcoding the QU
bits| and a tPansmtter| for applyind/¥ gain factor PBhs
to the CQ bits and sending the encoded CQ bits,
wherein the gain factor Bhs for the CQ bits is
derived froma quantized anplitude ratio (Ahs =

Bhs/ , .
o182, L i Ethddbe LT Rt BFLESdots B iR BQ1 bits,
lf(F%TE/WPRU lg;iﬂgté g&ggzgdramm ﬁiultﬁple 1nﬁﬁt Mlﬁﬂl@&ﬁl@ﬂg&(WMO) mode,
uantl ze
af%@)@ quant I@ec}m@pilgu @fle m@a qt?fl &e@&ﬁle sigpalled yalue Acar

the followi ng table: Signalled values for Quantized
anplitude ratios AC 1 Ahs = 13hs/13c 9 38/15

diecat ar (OO
= L= oy v pavacannvy) LT

T

e 7

83. The method of claim 81 wherein for time slots carrying the CQI bits,
if the WTRU is configured in multiple-input multiple-output (MIMO) mode, Ans
equals the quantized amplitude ratio translated from the signalled value Acqi
when a CQI of type B is transmitted, and Aps equals the quantized amplitude
ratio translated from the signalled value Acqr +1 when a CQI of type A is

transmitted.

84. A wireless transmit/receive unit (WTRU) for encoding channel
quality indicator (CQI) bits, the WTRU comprising:

a CQI generator for generating CQI bits;

an encoder for encoding the CQI bits; and

a transmitter for applying a gain factor By to the CQI bits and sending the
encoded CQI bits, wherein the gain factor Bxs for the CQI bits is derived from a
quantized amplitude ratio (Aps = Brs/Bc ), which is translated from Acqi, Bcbeing a
gain factor for a dedicated physical control channel (DPCCH), and the translation
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8 30/15 7 24/15 6 19/15 5 15/15 4 12/15 3 9/15 2
8/15 1 6/15 0 5/15 85. The WIRU of claim84 wherein

wo eoosiiares sl ots carrying the CQ bits,

not configured in nultiple-input multiple-output
of MdViAtoTREuantihtsl SApRIuRetrBfo ALAL pbr&ign TR dcédtﬂ@nde&h'tl@ the
translated fromthe signalled value ACQ. 86. The
ﬁﬂkﬂbﬂéﬂabkaln184 wher ei n for time slots carrylng t he

ca
mul t { pl g%
anpl |
ACQ [ _wh

.||u re=Tnput
Yat‘ﬁﬁ{‘;b) rode ﬁlze‘gaﬁ)ﬁiﬁz{l ?ﬁ antlpjed
ed frnmf
Bis transdPt®ed, and Ahs

equals the gqu@nti zed a

‘DLl

i f the RMIRUS1097/020924

litude ratid®/IBransl ated fr

DM

the signall edval ue A

+1 when a @@i150f type Ais

trangmited.

-6b/

19/15

5

15/15

12/15

9/15

8/15

6/15

O DN ]|O

5/15

85. The WTRU of claim 84 wherein for time slots carrying the CQI bits,

if the WTRU is not configured in multiple-input multiple-output (MIMO) mode,

Ans equals the quantized amplitude ratio translated from the signalled value Acqr.

86. The WTRU of claim 84 wherein for time slots carrying the CQI bits,
if the WTRU is configured in multiple-input multiple-output (MIMO) mode, Ans

equals the quantized amplitude ratio translated from the signalled value Acq

when a CQI of type B is transmitted, and Ans equals the quantized amplitude

ratio translated from the signalled value Acqr +1 when a CQI of type A is

transmitted.
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