[ 0001] METHOD AND APPARATUS FOR ENCCODI NG CHANNEL QUALI TY | NDI CATOR AND
PRECCODI NG CONTROL | NFORVATI ON BI TS [ 0002] FI ELD OF | NVENTI ON [ 0003] The
present invention is related to wirel ess communi cati on systens.

[ 00041BACKGROUND [ 0005] I n the conventional third generation partnership
project (3GPP) wireless communication systens, the downlink data channel,
(i.e., high speed downlink shared channel (HS-DSCH)), may carry different
anount of data using a different spreading code and a different nodul ation
and codi ng schene (MCS). The ampunt of data that can be delivered to a user
equi pnent (008)] over t heMEITIB0OD ANDPeABBARATRIAS FORENRORINGI i nk channel

qual ity. The UE repoCHANNEIJQUALITY INDICKEIORUNDBREGODINGHe- B usi ng a
channel qual ity indicator CONTROLNFOREARIOMBILS es t he downl i nk

transm ssions based on the CQ reported by the UE. [0006] For generation of
the CQ, the UE performs channel quality nmeasurements. The channel quality
measur enenf0908t e converted into BI%@O\FyM\éEN@éQNenU onally, a CQ val ue

bet ween 1 1 is.generated us lE!% is then
encoded i nfdg)(a bi t3 ST g?%vengﬂg lsor\?ea(r%&i(wﬁap chan n&ﬁa%%g% % UE.
[0007] Ml ti pl e-input multiple-output (MMJ is a scherre that both the UE
and the Node-B use nore than one antenn ansm ssi on and reception.
Wien M MO 09 i4}rpl enmented, multiple %@g%ﬁd]ggﬁps may be transnmitted between
t he HE and Node lues to
t he Node- B. dolrbﬁl addi EI ?ot??@?c 85?%1’0%%1‘%&&% E}gléﬁpﬁﬁﬁgﬁg g?éﬁﬁtgég}mt r ol

i nfor matl owireREk )cobmmumisatiore systoms NdeedBrrdink datar dieeneh ¢es, high steed| i nk pre

codi ng. 08 i n.a non t he UE ds a fiv bit CQ to
ha oo Sohim Gy g nanmi L ARES, pl et R8RS Rl Rhahbihs S i vo
mode, the LIg;#Bynf&iidading cB&'@@ﬁd QRifRbN Iﬁa&hlﬁﬂoﬁ ﬁna B&ilh? denddae (MOS).A
information 1s for 'support of two streans and type-B information is for

support of The simoging ofdatedhat @}ﬁ@d&lwﬁf@rmﬁ&@n equiprent (YVE) exaritheHS-en (10)
f t 2 Cl f
BT ol ke R Bt T ]

i nf or mat i ogowhkisk cﬁhﬂ@el(q@l)ahf;ﬁto £NoderBluting afafanB@l queDitfyflﬁd&atorbIC'QI)

conbi nati ons nmay be use but general ly type-A_ inf ti requi r.es nore
bits than ?99810391}3#@19%19? dawalanknirgagmissions ba ‘?rb af?@ I yepoeted B¥r sed i n
uplink tra gsSi on as |nstructed by the network. [0009] The CQ bits in a
non-M MO node, and type A and type B information bits are bl ock coded using
(20, 5), (HODO6ILO), &t g&dratidn addide, CAPspbetUBeperforms shameall qedityoded

bits using a generator i X 1 i a Iuralt of basis vec s. A
linear (20MeRBYTLYISw Cilamlﬁfw?ﬁ{ ’8?%‘1’%%‘“8? s6a ?&8#11“?%9 %@3 for the
type A infosmati QfhvehtBnhBy) & @Qﬂvsnﬁe&tMén qnsﬂaimglstge@@rﬁeunfs%gratl onis
shown in Table 1. The basis sequences for t eéége B code are a subset of

the basis k)@lz}upm;lés This GREvalyp és thencteodedanto GRbbis thet aregentoner el i near

conbi nat i on e firhst.,s n (7) basis sequences of the (20, 10) code is
used for a% ]%Ok g &’é’%ﬁ%ﬁ also results in a mninum di stance of 6 that
is not the dowaest tMﬁltﬁ‘ﬂ@nﬁ{ﬁ;tﬁﬁﬂhiblé-@ﬁt@t(@ﬂMG))1s(wsi:hemel\ﬂ1a0b6ﬂh theM ,2 M)
M,4 M,5 7 0] [01 [01 01 [0].[0] d101 10) [0] [ 0]
11} (0] ol epd b Npos B wae ey fop sqantonty o wpnpwssion oy peptes- (0] o)

5l g etk A B et 1511
[0] 1] [OIhlUE 0] e Rodo-Bojnd Ofc U0 imgheddlo £0priapliidf ABvabugedy [ 0) 10
(1] o) [oftd dfocpaf BF paditons i tye BB fherflh ity s mopese et (1)
(4 (3] Losdmdidn (1) O k1 N6 o414 B bObbinid] )

precoding.
[0008] When in a non-MIMO mode, the UE sends a five (5) bit CQI to the
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[1] [O] [1] [1] 101 [O] 18 [1] [O] [1] [1] [1] [1] [O] [1] [1] [O] 19 [Q]
[1] [O02 [2] [2] [1] [21] [O] [1] (1] [0OO10]Since the CQ and PCl bits are -

transmtted to _the Node-B wi thout a cyclic¢ redupd cheg t he
transmi t t edodeyB. pfhesCRAPits are ercgdedusing a,(ég,é?\ggga. 3&5&& Yhd m&gﬁ%ﬁ% ncor rect
CQ bits , t g\.ﬂg} : Iy O  ANRER B tioalls ch
results i %@QF e#ngggeéggﬁoy&geegr a é’Hﬁ gﬁ%?ﬁ%&@r?ﬁ?@?ﬁ ot her tlé)yg%di ng, :
the size ofortdippert off twambtreamsiandGPlpe e drfdimation liee fl@@uppaltuef a siggleg from 1
to 31 is mapped to .values, an eryor in a .SLgnificant pbit, (MSB)
woul d geneﬁ&?%ma prﬁewf@m%mmwné TEAYISES ﬁerﬁ@&ﬁaﬁ?f@@wn@&%@m Zonal
codes are i 1Al I f : not
necessari | s‘ﬁ ;nggng%%%}?é%%%feogg?g’gg%ﬁﬂ ?ﬁg@g?l;?ﬁg@??xg%a%%aé%ﬁee% ore, it
woul d be d&gpe-Bonfornmtitmereqoitessavieat(7nnfirmatonttits: Sve &) dr CQEand twes. | n
addi tion or a#) rnat.j.ve, alé]_?ett r. code with,a hi [ Mohl rrlyﬁﬁ di stance and
wei ght wouf hgro EFRnt ghit T RIR BT Y 1By UL ¢ Dife BERSYRSr BRSO,

[ 0012] SUMVHRYhRAdS] rEQQires eeeRd bitdVeitn @fpd-B itbah&dot.0 TgpeeAhasd aBd
apparatus for encoding CQ and PCl bits. Each of input bits, such as CQ
bits and/ oinfPapatipn sarenipderspprsed  inu KDL Fanymissiereas tAErPESd: bhithe may be
encoded wi tht i near block coding. The input bits are provided with an
unequal error protection based on the significance of each input bit. The

i nput bi ts[0o0g] be dufild CHjleditbdsea rmm-MEBIGsingedef ianantypeo amdhtypaplit bi t

and equal protection.codin e.perforoed ener at qr trix,for the
encodiqng n%&foﬂéatj%gwé‘t g gif’%?‘@ﬁ%l&‘éﬂﬁ ﬁr@t f%(ﬁ g‘ﬁ’ %ﬁv@ﬁtﬂi@n@fle%asi s
sequences .pFEt‘?O’él eed1R ©ta 96 ?clﬁééd)'ﬂitkous@ﬂg MSBendr@f 4B Efinblagfdd BTI ON OF

THE DRAW N 0015]'A nore detailed understanding of the invention may be
had from t phurhbity ofliasis whetrs. ptlinear (X0, 20)nodé witheaimeniboaindistanceffels by way
of exanple and fo be, understoqd i.n conjupetion. With the.accompanying

G v ngs wAGTERY uPBHIBTEY ap e koo ok r s gratkeise R SRR Welitey i n
accor dance AhfdintatnlE SRAM id THSIBYI Qe babi@@dddricesifoe tie typedB bddecitedi agr am
of an exanpl e Node-B in accordance with the present invention; [0018]Figure
3 shows t hswhasghfithe bapisrseauendssforcthe tyme-4 eedeent Pobie Bdpprogtiospde and

t he above code. modifi Qg 0 ' fod r tioh Xode 3

[ 0019] Fi guﬁggﬁr $ I%ﬂ)v%l agxﬁn Iﬁﬁgléérﬁlirsgrsgg%lﬂ'@rb%gﬁcgeeigggn%gro?tstgé (%%tlv(\)gé%deaﬁ unequal
error prot @géd R ad@de7)cas wWhic £ido résulisdnrnadaittimum tistahe ¢fiéaheabis natvent i on

and a maxi mum m ni num Hamm ng di st ance_code; and [ 0020] Fi gure 5-12 show
si mul at i onthelmeskthaicapthe fewed g a@leMeodf accordance with the present

invention. [O0021DETAMNED WEPGHR POV D0 Wwh [Tl érmed @9 |hereafter, the
term nol ogy "wi r¢less mransmitor ¢ciei Vejouni 0] [0 1int®l Ydés [but is not
linmited to a usel_équiBneni] (UE) | @l ol Il elOstiald]l gnlol 4 ye%l r nobile
subscri ber unit, alpaghr-—d-eeli-ugrt epl regg b ristehatoi t al

assi stant (PDA), fazcymgut ey, [Of] 4N 0L AET oy PEPPT WEEr [odgvicce capabl e of
operating in a wirel s enwl foanenbl [VWen heflelor ediot erie@® tler, the

t erm nol ogy "bas¢ 8t atPlom" 0] ncPudeld] puldl iisOhat 1] i1nd% adl% o fg-l-hlode- B, asite
controller, an agegss {@}c nflgll AT ey —-Herrty e ot aci ng devi ce
capabl e of operatT g9 & B TELEISOENViof UM 0] TIOR3 o4 S | d be noted

t hat al t hough the¢ mrésSent pnvewniijow isiidespritbed Wi 0 tigflef®nice to t he
speci fic applicatitnloftl CAtl andl qrOPCI O t1hB] dolll ngllsgh it he present
invention is app!i%ab!%’:} tc‘}é aeithgBhyPhfeoblemt b+ ul% al so be not ed
that specific di refsiop Ui tlepgeme] gt TRt TiT ©F g oy Velpjonl y as an
exanpl e, not as a 15 m @Rl pn,| And Pphe pkacti] gr ®sentoat| @h |of1lthe code
depends on the bit16pliaideneitt |of] PAY gnll AN [ D241 gy Oliks a bl ock

di agram of an exawil-eRirpdihgolil, Eqof Hanltbwiid-H—h L els gt i nventi on.
The WIRU 100 may (ifectiuge [appddt @ JepE @b @vd, [ co&%r 94| and a
transmtter 106. Tt Should be noted fhgfe the WIRU 100 nmay further include

any conventional processing conponents. The data generator 102 may incl ude
a CQ generator 108 and/or a PCl generatdr 110. The CQ generator 108
generates at |east one set of CQ bits. The PCl generator 110 generates PCl
bits. The data generator 102 generates either CQ bits only, or type A or
type B CQ/PCl bits. The CQ bits or the type A or type B CQ/PCl bits are
encoded by the encoder 104. The detail ed encodi ng schenes will be expl ai ned
in detail below The encoded CQ bits or CQ/PCl bits are transmtted by
the transmtter 106. [0025]Figure 2 is a block diagram of an exanpl e Node-B
200 in accordance with the present invention. The Node-B 200 may include a
recei ver 202, a decoder 204 and a scheduler 206. It should be noted that
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matrix exanple 2: 1171111 11 111
0101010101010 101000 1000

100 1
00000001000000O00100O0LOOOOOOOODO
0 0 [0032]Th 100 it t
cQ val ues Q& pertSdI[“l"f3 ](’{ngqu @%%%g?ﬁ{%ggﬁgeég%t%ﬂwféwﬁ\%ﬁét ?[e);ﬁs.
I'n such Ca%ﬁlic?&ﬁuﬂﬁégﬁ%cﬂ?@?C@bﬁx%bt:i‘ﬂﬁérhﬁhﬂ €Q1 nifd $35 Bthdgpregg the CQ

val ues to tiple seq es o ts. For exanple, the WIRU 100 may
gener at e t hecetvedQrsl corseydéntly imere@d CRrbiss siaygbe used demtheadewnlhinkt wo CQ s

bi'ts), |5 AUiaebne by the Npes yhidmeen Bhtentirb i pmaplof iAot od as

a secondar ¥ {eHERAEr ddcBdihg; the siA Wt tRe édror AAGRrs HEQP Ak HYg. angk Qe
secondary sequences are concatenated for codi ng according to the above

codi ng schealme fangeng frome I epdl isomeppedte d@F vabwsi sndefrphdd agnept[ P 5, 1

S 2]). Alternativ . rimary s nce. and e r efignces nay
be conbi neal,gn?ftéc.a ??’%ﬁg@-@‘%ﬂgﬂ?{%@u@?g%%%?%%@? gltazlne%?de}ggt%mﬁle input into
t he encodeCoAPéhtidoRl Bodes BFé FesBimeddb minfrthiZ8 €he v@@Mrrenbeofl sdiyserrérstand dgener at or
matrix nust reflect the fact that the weights of the bits of -mare now not

exponent i anot Re¢aepATYH npinémige; thh@veragersize BARGASFAS- i s. [0033] Al ternati vel y,

the input Bid§,may l4.G; &P@Qt iMSifed3ecqual
protecti onlﬂjc(%lgé, su?ﬁleg%%%lé?d%mg:&gr(ie%%}?gg%% OOS%QT e CQ bietsemay be
concat enat efithai driforac Knauddetdge oralternatioe nabetber cdde wihle a3GERer magimsmoy

di vision dyplex (FDD) Rel ease st andar th i.gh s d..uplink cogtrol
channel (Hglsﬁ-‘éecﬂ}?gi werdiis tonld dBPPIoe, ﬁa@gﬁﬁé ' i‘?rgggl?’\kg{?t?fﬂéy%q' ts carry
CQ infornpliARa@fd the third time slot carries acknow edgenent :
information, (i.e., positive acknow edgenent (ACK) or negative

acknow edgenment (MACK)). Since the WIRU 100 usually generates a CQ val ue
based on c | estimation prior to P%?check on the received data
bl ock, themﬁ 100 may transmt thesg:@? I'rst, and then transmt the
ACKINACK s@a13at t herHeapeRent invehtien lis Rklatstppd atmethodamdeappadiaetor | n

order to preserve this advantage while using ap unegual error of ection
codi ng schen@,dmmGQJ:@ndtﬁqlslnfeﬁngla&bl@ﬁm&&én%wb asiGal pwandiacRBLRised and

encoded as I X = = ”@%9’ 16 td : s CQ
bits, mﬁ\ckh:‘;gLl gﬁﬁ%uv%f g%ﬁgﬁng%{w%'n or rIrlgple gﬁ%ﬁﬁénﬁ@ﬁgﬁﬁg&oﬁkﬁi x. For
exanpl e, ne@Hngs Tae inputrloivs xrcprovidelAcith ias wrequbl ¢rrbopraediogbasedomeam (i n
~general |xmraqw vector formstr , .and Gis a,6x30..matrix wth.the first
20 el enent *?ﬂg’il‘lﬁéapcaes‘tfeﬁﬁ}%\}nd’é‘itﬁg' e TB%%%TW@E@BBB%%%%%@%H ended
to encode g i 9850 WaL s DproBSitioneodide MBS BE JerRRAREHT AL e as
fol |l ows: %gﬁﬁcé%e %pél\%&ﬁéﬁgﬁz:& % e\@g GTZ]EOGZ Iel E((q)uatg:c on? 4)pte 00 00 Goy
[ 0036] | n agemsrdbororatrix fmralm)em@dirwmeﬂbmnn@r%%bxmmméﬂmer%@ﬂmﬁ ype A

or type B code is changed by noving one_or nor i I gener at or
matrix to F%?B@gn?ﬂ@asgse?%’féﬁ&%&&&%‘ CHagrY rg%aﬁléég%éﬂ o@t he new (20, 5)
code generated in this way are shown in Table 2. The code is based on the
conventional 3GPP (20,5)_code in the non- A le 2, the fifth
col umm cor i&@bnds to t hBRIBE %Eﬁ%ﬁ%ﬂ%ﬂ%%&gﬁ?m@gw ponds to the next
MSB. The bidg1s1 in t ' : i tleihe BWehBof RARIRKaHrokn te and t he
bit 'O in[qtheéf ourtﬂﬁlgg‘%%%ﬂgﬁgﬂ%}?%%%‘%qs c%aﬁge?j to@,'gb%‘ ato gi ve nore

pr ot ect i onfdlbwihg dasxiptivBBf atpréfeeredepdvdement, ghvenMeBr gy eftexamipderand to

be understood in conjunction with the accompanying drawings wherein:
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[0016] Figure 1 is a block diagram of an example WITRU in accordance with

the present invention;



M,0OM,1M,2M,3M;401000112010012112001300101414
1010150110 611120 700011281 00119010111011
011110011 121011 130111 141111 150000 16000
011700001180000119000magarrug— Table 2 100371Figure 3

shows throu ut conparison between the conventio de and the
code in Ta&%é%z Fi digwred mhﬂqckéhwefrbfame&m&%ﬁe@%@%@ﬁ%@ new
code. [OOC%%}JII"L?A g)eg %@tuo{eﬁl%hrl X in Table 2 or its variance may be

art [

gener at ed iraxi mum m ni mrum Hanm ng di stance code of a
si ze sorrewﬂmtlsls mal | e"\ig\iﬂeemshdws thesuglaohit conpariBon bebvmepl the cohvent{@@l 5) code

is desired XL mum m ni pum Hanmm cec de aof.,skze (17, 5 (i.
547 gener a?gppﬁghi"%‘? aPa tggraé’lm’?(ﬁ m(’@ftbeg{] eaghé’%éttsoé qeﬁﬂp%x is
found, thepsjge of the generator matrix is extended by adding a 5x3 matri x

Z of zeros to the 547 generator matrix. Then, sone or all of the zeros in
the. p-th ré016F t he Figwmt4 shovisamsRBMSayrorperfopmence sorepanisosihaifieen ant he

03|t|on of the,MSB in the.data,being e ded, Th i
Eet ween codB CIAPY RTRASEGN £hde tCHB%é“?%eﬁ ml\/%%foﬁ é:rgag’?% %ﬂeee)%éetrxrlop ge
prot ecti onjdvantibe aeR) makfmﬂikﬁtmﬁhinuﬁi Elgithing distadee PodR; endet to '1', ‘then

the el enent mrowg? in colum that is not set to thr0W|s set
to '1' vvhef(é)ZQ] corr S@'émdé -120shave sipylatiognresulispfer rﬂ:‘ﬁtcw |Sﬁh‘trﬂ% Bat a

bei ng enco nportant bits are better protected.
However |tg rdanc tﬂ@%refé‘&f%nggl\g/t?%dg a mnimum di stance set by the

smal ler  (n, k) code. [ 0039] Generator matri x exanple 3 for an (20, 8)
unequal error _protection code g i i.mlar way is shown bel ow.
The gener a{O@r?l trix exanple 3 mbﬁmlw 17, 8) maximum m ni num
Harmmi ng di ﬁf()% £€ COoPhed NGefdrfdl T®SthcBeattet, S%Bgatfe'rihlh(ﬁogﬁde'dni&eéshe 8x 17

matrix. In I's exanple, the first row corresponds to the MSB and the
second r owmosmétireoeite uinit (IVWEREBXIHCI«@BS bAt tlS EWe]meeé tefa uges equipmeenti x are

Zeros, exc the fi,rst row a e (0] he | ast
Zol o £ o Tk Foyis Sttt £ Bie 1 FeSlE RinseRpbD faft AR Y Al
exarml e f (t)elephone a perdorthl HiBitAl st@stﬁnﬂ- (P—DA) Oa Qoxiapiht& Or an§ otheOtylped O 0 O

00
of user device capable of operating in a wireless environment. When referred to

hereafter, the terminology "base station" includes but is not limited to a Node-B,
a site controller, an access point (AP), or any other type of interfacing device
capable of operating in a wireless environment.

(0023] It should be noted that although the present invention 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 CQL.

[0024] Figure 1is 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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000112001 0010000010111 02120000 0001000010
0101101000 0000100001021 021201000 0O0O0LO0OO01O
0010011011000 000000100011001112000 0O0O0O
00010010111100007([0041] Figure 4 shows an RVS error

performance conparison between an unequal error protection code
const r uct edQl gerereborddSgenerates atlpastons sek ofiRI hited Thedd sansraonil Hlim

Hamm ng di st an erraor r r
prot ecti on® %ﬁ%teﬁﬁggfﬂ' m%%ef%“’r 1@%%%#@%&% nwﬁgﬂsmm r’n‘J)ir)n M ni num
Hammi ng di §ipaacs 15968 CQI/PUEDIteITRE CAfl bitsloe tiestype Al dA#7Ad BlchlzBCIbns 3GPP
standards, type A information is coded wth (20, 10) codg% d

a‘BF t he (20,

|1 8; or m;t | ](c)Wel enicednddyy thieenceder 164. Phe é@é@edﬁm{gﬁhr}&scge@%g
co
t he baS|eS 3; eta N8 He ¢ @ger(%xg(?d@)(ﬁgf]gltéo? VﬂgﬁbC pe ai‘?il%‘hg iRed BG thase where

ors o e are subset o asi s"vectors of
the (20, 1@thnemiteer 108043] I n accordance w th one enbodi nent, a non-subset,

l'inear (20, 7) code_js used r eB| forrrat e _convent i I
type A inf @Pﬁ%]t i on E&BHISS 1@?&?&’ fﬁ)°@6‘cﬁxﬁ§‘p %@8‘%‘%3&? M 2ERE a&’t?l?;)gﬁt
3GPP st andgfifiSihel ﬁre@éﬁdlﬁv%htlbﬂpeﬂfe N%H@JBTQDOQﬁay THauden-wiebivef 2020a 7) code
may be the subset (20, 7) code of the conventional (20, 10)_code with one

(or more) eécodér 2@pbamda stheduten20f rrIt shioyldabe Botefl thhét}(GZUOd@‘? WBomays ej ght

(8 The ngn-.sub 20, 7 t ed h
i 51 11 but | GO ERidEogy énﬁ%ﬁm&sf. R HRh PRl Bat o rpE BeEbp b2
prot ect i onréc@wb@ﬁlé\&ﬁo@éd £ blor CEURCT WitenGItat WTRELIG0X mmmdem for

this enbodi nent is shown below (in this exampl th t
Vector T Biedecogen iheenoudad Gbon FRUEGE NS b hreoyen bl a1yt PEbbRY

cenerat of BRI Lo RABHRAGY Bits and/or PCI bitd afe Gsl ByOtib dedalie? doslrok 0 1 0 1

scheduling the next transmission to the WTRU 100.

[0026] = In accordance with one embodiment, the error protection of the
input bits is given in accordance with signiﬁcance of each of the bits such that the
most error protection is given to an MSB and a least protection is given to a least
significant bit (LSB). The input bits can be thought of as a bit vector. For
example, the range of the CQI valueis 1 to 31, the CQI value is converted into 5
bit vector, b = [bo, ..., ba], where bg is the MSB and b4 is the LSB. It should be
noted that the position of the MSB and the LSB may be opposite. The linear
block coding may be described by an nxk generator matrix, where & is the
number of input bits, (e.g., 5 CQI bits, 8 CQI bits and 2 PCI bits, or 5 CQI bits
and 2 PCI bits), and n is the number of output bits, (e.g., 20 bits). The % input

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

follows:

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

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

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



1001110 0010000101011 0011010 0O0OO10001010
011110100. 0000100100112 0101100 0OOOO0OO0O1O01
0011011120010 0000001011111 112111117([0045] A

better protection of the MSB of CQ bits reduces the probability of |arge

magni tude errors in CQ at the Node-B at the expense .of a sl.ightly, higher
probabi | i t pamty ehecsyis gpermpred By rsTléﬁnHl°§?ré1aF£Ym‘E ﬁ‘?l"tsuﬂé)aé)cggfr%f’s gave a

smal | inpg}ggﬁt%%baagggtiﬁhmgr arenggglt%gd&ﬂ&é)r ?solrg@ﬁ&%téﬁi%irﬂ Ylanddnhenepes have a

significa _ erefore ter protection provided to the NVSB
of CQ bit pratectediamilblgeous. [ 0046] | n accordance wi th anot her enbodi nent, a

non-subset (20, 7) |jinear cqQde that I Ni di st .of 8 | d d
equal errow%ﬁﬁ tect i1 i@uﬁﬁﬁ’éﬁ 67@30?‘{19?54 glbg?e%clﬁn ?p}%hrsalaggﬁ%‘ ugﬁ]&e?%z)fuse o

conventi ongloskafie, /s LB OF FBLdite GAULAG rid ol 29 edibkatcaduen tpgeci f1 ed in

the curren ( standar IS use r type I nformati on. One way of
generating this non-gobhget> (28,m -)1 xpde is to start with a}.%gggioﬁml | er
code and search for extefsions. generator matrix exanple for this

enbodi ment Thé gl wtbriRh W GiigitHenigeneredsdhefollbws: Mo Gievriesporidingct or is
the rightnost "bit and the LSB is the |eftnost bit). 0%0047] Generator matrix
exanpl e 5: to ki, 0.ep 1owoi+d),gs populates with m: ¥'s gnd the resh of the gnfyies ayedst 0 1 1 0

0100 1 448 1St DtdodtRiphtQirdpRgtestivilylleds Andiels BafltPctbcks Gn O 1

therefore incur progressively less error protection.

{0029] This method reduces the probability of large errors at the expense of
the probability of much smaller errors which are insignificant to system
performance. This offers substantial freedom in the design of the code and
depending on the specific placement on 1’s a codes may turn out to be good or
bad. In particular, the matrix G should remain full row-rahk. Preferably, the
minimum number of 1’s in any non-zero linear combination of the rows should be
minimized. A pseudo-random code design is likely to result in a good code
especially as block length increases. For very large lengths such codes are a sub-
family of irregular low density parity check (LDPC) codes. Two alternative 5x20
generator matrix examples for the conventional CQI configuration are shown
below (the MSB in the input vector is the leftmost bit and the LSB is the

rightmost bit in this example).

{0030] Generator matrix example 1:
r11111 1111111111 1111
1010101010101 0101010
1001001001001 00T10010.
100010001 00010001000
100001 000O0O1O0O0O0OO0OT11O00O0©O0O
[0031] Generator matrix example 2:
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00. 0000100100112010110000000
1001100000010112121111112121211
wi t h anot her enbodi ment, for the case where CQ and PCl

use 4 and 2 bits, respectively, approximtely equal error protection code
I's used for type B information coding and the conventignal type A

i nf or mat.i on codi ng ils luskd! f ér 1t yipel Ali hf dr datli oh. T Al(
%tri X eﬁanpl e 6 for this entodi reng i sogilven bed ow Qi n' Ot hi sO exanpl e,
B in the input vect | s,the ri S ity and, theaLSBy 5 the | ef t nost
49] Generatcloﬁbrnéat?ig gxaagrgquGb IB 09 dO b 903 (9 80061'1 1101

01 01003 ® 01000001010 D O £ ® 10000010 doP P0o®0 0101
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ORr PR
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01
01
00
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0
0
0

00
0
0
0

o} 61) ener at or

t he

11
10

101 00q J 0p0p0o0olgl d §00lol 0 ® ® & .1 @W.0 6 101111

11111 000 _ v
(0032] The WTRU 100 may need to transmit two or more CQI values that

pertain to a single stream or to two or more MIMO streams. In such case, the
WTRU 100 generates multiple CQI values and mapped the CQI values to
multiple sequences of CQI bits. For example, the WTRU 100 may generate three
CQIs including one CQI for a single stream case and two CQIs for a two stream
case. One of the CQI bits, (e.g., the single stream CQI bits), is denoted as a
primary sequence (P), and the others are denoted as a secondary sequence, (e.g.,
S'1 and S'2). Then, the primary and the secondary sequences are concatenated
for coding according to the above coding scheme, (i.e., the input to the encoder
104 is defined as m=[P S'1 S'2]). Alternatively, the primary sequence and the
secondary sequences may be combined, (e.g., S1=S'1-P and S2=5'2-P) and
concatenated to be input into the encoder 104, (e.g., m=[P S1 S2]). Either way,
the rows in the generator matrix must reflect the fact that the weights of the bits
of m are now not exponential, although the weight of its components is.

{0033] Alternatively, the input bits may be unequally duplicated and then
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 rece;ived 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-



0010000011111 1111T7[00501 In accordance with another

enbodi nent,- type B input bits are unequally duplicated before encoding.
There are many variations on this schene in which one or nore of the CQ
MSBs and/or sonme or all of the PCl bits are enphasized to create a 10-bit

input to the (20, 10) encoder used type i nformati on codi ng. For
exanpl e, the MSB of "c?ﬁé&B’ @Q‘Mkkgh@‘e‘ﬁg&?@ 3 times. Note that this is
still a (2 ' gene kdBR1Ed et MR tinfthaRfont At GUt #d from
| i near corrt%’i'hr?g% in%%ﬁé%g}’@@?ﬂg hglPAs{\?/stegéors %g&t he gnelner at orf1 matrix of the
(20, 10) cgedmeraf@bifrin Boceraaplecmeint is aaledi toov vestbo dike is onédbitifor gpe A and
type B codes ?re chag. ed fraﬁglthe conyegti onal coS?e %tr}%i.thi %é(%etB code is
a subset cSHE'THRRIVD &P the M 18t Ve TOPURIL BR84S B X“Coté ™A new
type A gengnfif e AME R0 %ldnSerts fRtRAabE AW béigg@eNventional (20, 10) generator
matri x by using el errentar)é col um operations, (such as a columm is altered
e

by addi ng &¥85bt her Thigembedimant may hetextendedite engaidp ajsabomukiinle eofes e
operations_do,not lead.fo dewor. t hat .not al so part of the original
code. Thenggc,hﬁe&}éé’ife lf,}%reeﬁlg&aé‘sf%gté&‘?sﬁsrfﬁﬁﬁ% better type B subset code.
[0052] The appropriate type B code camgbe @gleterngned in terms of its
separation vector. For a linear (n,k i ry“poge , the separation vector
(SV) s(Q (s(9i, ﬁléﬁ%..@,,]gtm,lﬁz@%h wih respect to a gegakabR4)Matrix G
of Cis defined by: s(G, "= mn{w (MH)Im & G(2)k |m # 0},i =
1,...,k.Equation (5) [0053]1t is gengrglly undegstpod that the val ue of an
el enment of the SV corresponds to the protection that is given to the

cor r espondijgusei Nf or MRt deerdanke ¥iNahethEl Binbodintint! S eonventiohill 3GPPf codes
in general. Thus, for _ approximtely equal error protection code, all the
el enent s otynend oxdppe B ¢odn iy changeddiyemevingl onemyr mpregbify it Hrrogengratprunequal

bi Lo specriitiyth mbfRERE b Sl MhEBhsiBSid hcBPRP HiERL B, BT 07

el enent s ngnéﬂaeed\/gB uhgs_ &y _b'reth shoxt/hﬁim Tabk 20d&hescode isn’pasefdemrﬁhezver dt he
conventional type B coding wthout changi e proper t code.
[ 0054] For &9a¥@stignal ﬁfq’g Pc@&é)r?ﬁ e Hét%flg?wgym? i’bh’a@iﬁ 29“&%5& i ons;

1) The 5thg &gﬂ{%rpék%bﬁdéﬁﬂ%%gﬁg%ﬁldrﬁwféﬁﬁﬂ Bk or¥EdPoRARE e thORedf col um

5 and colum 8; ) e 6th colum basis sequence i's replaced
by the XORMS$Rr Fhe bit 'Ufin tle Gifth celuandand Lothros, isghanged to 0' and the b®)'0'The 7t h

col umm basi.s,,sequence.is re ed b he peration of col.u and

col um 10. % in OBEP%F‘H&gﬁ Wrﬁ%f}lﬁﬁg egl%? ﬁvfﬁ%reﬁé?/tef{lﬂggo %’reanspose
forrr) W'thnﬁmhﬂ"ﬂle%bﬂée&ﬁh@(l\@ﬂpfot@gtaorﬁ 61 61 71 71 7) IS_ShO\Nn

bel ow. [0056] Generator matrix exanple ' 7: 1 00000000001 if OO0 00
0000010000000000100D00O0OD0D0D0D0D0OD10D0000O0O0ODO0OO00O0 10
0000000001 0000O0O0ODO0OO0D100I OOOODOD0ODOD1001000D0000O012
0011 00001011111 00101111011210010011121011101
101110111001 0111011100112 '



111011000011 1001100 1011001100101 212000112
[ 0057] Furt her codi ng exanpl es nay be obtai ned by pernutation of the above
codes or by starting with a smaller code and searching for the best
extensions. Further generator matrix exanples are provided herein.-

[ 0058] Generator matrix exanple 8 100 00 001 1001100001 10010
00000011 0 @41 1b1™s1looMz ol o010 M1 o d 11101 0000 1
000001011 ad0%00l1 1o0od0® 1106 11 P1po'1 dool 010000
0Ol 0100011 LY00lo @ dodobo%1 d0% olot 101 010110000
000101001 10211l006 0400 olnodojqg O 1 '

3 0 0 1 0 1

4 1 0 1 0 1

5 0 1 1 0 1

6 1 1 1 0 1

7 0 0 0 1 1

8 1 0 0 1 1

9 0 X 0 1 1

10 1 1 0 1 1

11 0 0 1 1 1

12 1 0 1 1 T

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

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 'l’, 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 'l' where ¢ 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.



1111111100000000011110001110 [0059]Cene
xanpl e 9: 100000000011 0112112010 0100
01101112101 0010000000111 0100011
0oooo0o0o0011201111 0000101100111 11111
01010101100011200. 00000011111 011
0 0 0(9klcode.
[0039] Generator matrix example 3 for an (20, 8) unequal error protection

code generated in the similar way is shown below. The generator matrix example
3 is generated from a (17, 8) maximum minimum Hamming distance code. The
right most 8x3 submatrix is added to the 8x17 matrix. In this example, the first
row corresponds to the MSB and the second row corresponds to the next MSB.
All elements of the submatrix are zeros, except the first row and the element in

the second row and the last column for better protection of the next MSB.

[0040] Generator matrix example 3:
1 00000O0OOT111001100111
0100000O0O11100O0O0CT11T1T0OQO0I1
0010000010011 101000°0
000100001001 0110100°0
000010000101 1010100°0
0000010001001 T1011000
0 0000O0OI100O0O110011T1000
0600000001 0O0OI1011T110000
(0041] Figure 4 shows an RMS error performance comparison between an

unequal error protection code constructed in accordance with this embodiment
and a maximum minimum Hamming distance code. The RMS error is betfer for
the unequal error protection code in accordance with this embodiment than the
maximum minimum Hamming distance code in the region of interest.

[0042] In current 3GPP standards, type A information is coded with (20,
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 'the 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-
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such that the weight distribution of the code is non-optimal and the code offers
better protection to the MSB of the CQI value. A generator matrix example 4 for
this embodiment is shown below (in this example, the MSB in the input veétor is
the rightmost bit and the LSB is the leftmost bit).

(0044] Generator matrix example 4:
1 0000O0O0OCT1T10O0O0T111O01O01°0
61000001011 001001110
001000010101 1001 1010
6 0010001010061 11101 00.
0000100100111 0101100
000001010011 01 1. I 0 0010
060000O0OO0GCG1OI1I1T1TT11T11TT1TT11TTU6E11T11
[0045] A better protection of the MSB of CQI bits reduces the probability of

large magnitude errors in CQI at the Node-B at the expense of a slightly higher
probability of error. Both PCI errors and small magnitude CQI errors have a

small impact on system performance while large magnitude CQI errors have a

significant impact. Therefore better error protection provided to the MSB of CQI
bits is advantageous.

[0046] In accordance with another embodiment, a non-subset (20, 7) linear
code that has a minimum distance of 8 is used and equal error protection is
provided 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. 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-
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PCI use 4 and 2 bits, respectively, approximately equal error protection code is
used for type B information coding and the conventional type A information
coding is used for type A information. A (20, 6) generator matrix example 6 for
this embodiment is given below (in' this example, the MSB in the input vector is
the rightmost bit and the LSB is the leftmost bit).

[0049] Generator matrix example 6:

0 0 0O00O0
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0
0
0
1
0

O o - o o
-0 O o o

0 0

[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-

110 000000101001101112001 00O0O0O00O0D0D101
1111 111 000001001110112001010 0000001
1111101110 7([0061] CGenerator matrix exanple 11: 1
00000011011112010 0100000000011 01111
001000110110112000100 000100000000011
1 0000O0O0OT1$11 00011101010
01000001011 00100T1T1T10Q0
0010000101011 001 10Tl 0
0001 00010100111 10100.
00001 O0OOC1O0O0T1T1T1606101100
0 000O0OT1O01001T101T11O0O011
0o00600O0O0O10111t1111l111t1til1]1
[00438] In accordance with another embodiment, for the case where CQI and
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00001011001111111100 00000101010110

00. 00000000101 110100011 00O0O000O0O1O0O
000110 00000010001 010001 1" 01 00O0O0OO0CO0O
11010001 [0062]Generator matri x exarrple 12: 10000000
01111010 000000001(} le (9 001 00
0 @olmn fo @).11tjis fve_]]l known that these operations do not lead to codewords

that are not also part of the original code. They do, however, enable to construct a
better type B subset code.
[0052] The appropriate type B code can be determined in terms of its
separation vector. For a linear (n,k) binary code C, the separation vector (SV)
s(G) = (s(G), ..., s(GX) of length k with respect to a generator matrix G of C is
defined by:

5(G), = min{wt(mG){ m e GF(2)*,m, # 0},i =1,...,k. Equation (5)
[0053] . It is generally understood that the value of an element of the SV
corresponds to the protection that is given to the corresponding information bit
akin to minimum distance properties of codes in general. Thus, for
approximately equal error protection code, all the elements of the separation
vector are equal. By finding codes with unequal element values, it is possible to
protect better some desired information bits. Specifically, if a code is found that
has mini(s(G);) > 6 with larger elements for the MSB of CQI bits, then this code is
an improvement over the conventional type B coding without changing the
properties of type A code.
[0054] For example, this code may be obtained by the following opérations:

1) The 5th column basis sequence is replaced by the XOR operation
of column 5 and column 8;

2) The 6th column basis sequence is replaced by the XOR operation
of column 6 and column 9; and

3) The 7th column basis sequence is replaced by the XOR 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:
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Further coding examples may be obtained by permutation of the

[0057]

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:
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Generator matrix example 9:

[0059]
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Generator matrix example 10:

1
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Generator matrix example 11:

[0061]
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Generator matrix example 12:

[0062]
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1

1
1

0

1

I 000 1

0

1

Generator matrix example 13:

(0063]

0

1
1

0 00O0OOO0OO0OTO0OO

1

1
000O0O0OO0OOTOO

1

1 0000O0OO0OOO

0

0
000

0
1
1

1
1

000O0O0OO0OGO0CO

1

0

0

1

0 0 011
0 001
01000

0 0 00 01
1

0 00 01
00000

11

0

1
1

0
1

0 001

1

1 .
1

1 0

1

00 00O0O0°1

1

001 0 0 0
1

1

000 000O01O00©01

000O0O0O0OOCOTI>I O

1

11010001
1

1
1

000O0O0OOOO0OO0T1

Generator matrix example 14:

[0064]

1
1

1 60 00O0O0O0OO0OO0O1

0

1
1

1
1

000O0O0OO0CO0OOO

1

0

000000000

0

0000O0OCO0OOO0OO
1

1

0

0 00

1
0 0 0
1

001000

1 0 01

0000

0 01001

1

0 000 011

0

1
1

1

0 0

0 000O0O0O0T1
0 000O0O00O

1

1 0 0 01

0

1

0 01

1

0-0 0
1

1

1 0

01

1

0 00O0O0OO0OO0O0O1
000O0O0OO0OOO0OO

1

0 00

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
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0l 10 000000001021 10100011 00000000,011‘11
1010001 [0065]Further subset coding exanples my be created in the
foll owing manner. First, the test' type A code is identified. For exanple,

for the (20,10) codes, it is known that there are 1,682 non-equival ent
maxi mal m ni num distance |inear binary (20,10,6) codes having a m ni mum
di st ance oflistince(lBlear Ainrryi(2&10,6ncddes aningmanisryn distanepeof] §X46)k e t hat

achieves the thepyetycal. maxi jrum m ni el di s 1 i of
Codevor ds. g b eSS THEEk Rt AbRHREE ERORe oGt ) o
are found. mbemBhERIATEA] BRstEEDstweb L1Dpailrd & coréwbids dAsionghliédeodedior t he
case of the (20,10) codes, the best code in the state of the art |s unique

and easi | ycqdgswithi adovaesti hlogln errer ate MBHEH) eradewndThe BLER maygbe ne

rewest NUMbShoded Hoth IR ANFH.EOA IR 5 d0de BY (F 1O BB When

| ooki ng for a goo SUbEETROde 1T S on y needed to I'nvestidate the

(20, 10, 6, 469deciadhs sttelof €aglartak @niqicarideasilgdéentifiddies Sthaste minitdhemart ,
fromwhich to draw a subset code. [0Q66] Subset Cﬁdes for theH E&g;ched from
these codedistaneehrixig) ad}df(}w,fe\ksst@@aféoeaﬁgmgﬂa}w ftansp codeans B0 py

el enentary ' g AT=Tg e;crd rglsdad @o€i t her

t he sane agqtgﬁéeeagdra?g?yhal codtlavvor sfﬁg(gﬁ)%%hggﬁgbq\%iﬁgh ﬁryalgelg&t heggodes

equi val ent investigaterthe|(20,18,fHBtcodds, il egeivaderdvtortiis codthin theddatemfithesmal | er
subsets of co evvorgshatre dzeygen rage%gnd are not worth investigation. The

ot hers ar e®Pof™8Ht 4f¢ Pt BPF6°YE used to create a subset code.

[0067] For @okB] k) (StdBeteodedfor théd scaecitdTenn tidseebdIEBy asingpaatk)ons may
be represented as a_pre-multiplying kxk matrix of I1's and Os to tge
gener at or pagerand apphyngagy sequense of elomentary wqr%tl%ﬁr?é@r spdes aFRgradtedn
matrix, (e r nat i s l.atei i X may
be generat ‘évgo%eeé@r%n“‘eo 29§s)ta F%gﬁﬁépgﬁé %%%g§t§&%é§élgﬁgf H%‘ﬁé@gaifégg%@%%des are
t hen checkettidhomaleotheuodpeequieslent,uela sxsalbarsubvétng these coilewolidst dhee,

counting the nunber of m nimum wei ght codewords, and conpputation t he
separ at | onc‘iﬂéé_t‘ﬁ‘_rtﬁﬁ%@glﬁbti‘se&? \F,’\FG%“TG S @_B‘élidﬁée%%?ﬁ P_Egpatrﬁe?‘@ ‘é{?’@{’rrany bi t
mappi ng po egﬁi%%tgdrgzr{aag%he@@xré Bhiial Qndidted @¥e eRAitberditORBUbiRS. For

exanpl e, ther CQ values of four (4) bits each mapped as pci O
pcil, cqilecdle.cqil 1, cqil 3, cqgi2_ 0, cqi2_1, cqi2_ 2, cqgi2_3, where
cqil_3 and. cqi2 3 ar Bs...This sequence is mapped to r - 10 of the

generati ng! P&p i X. &Ieotrgﬁﬂglf)l%?é,co %gﬁssgaﬂghcgaoﬂé}%mgg?ar%%\é%r&%ﬁoggpg% 10: 1

of the genpg aémbsditbd iaX d Pre RVBISIInY KK mathiQAFAB AR08 itkekynerabe t wo
four bit CQ values may be conbined intg a single_eight bit conposite

(CQ CO). Fomagsianphe pre-multinlybesmasrs opdled arfsanstiion Maprigde.gnldx10e@g 2 +
311 for t i . I - s Gk ve 15
possi bl e x\g‘tgﬁa%eagh?gintg' @?ﬁgﬂg’! g%%g&ﬁa%lgggp%gggkg 1g.&]\?a u%est.eﬂghnggr?,l C%(lzlg‘iacl

cgi ¢6, cqi cbramipinds, Exghod, thest euhsetcidel arpthdn chpcke)} fagood preyerbies,appl i ed
to rows 1:10_of t e‘generator_ trix, or altgﬁnati ely.10:.1 in reverse
order. For SY§hRs aehie Pgﬂa’&@d?ﬁgﬁtaﬁ‘iﬁ’ﬁ?“%@?%, T2 et rln,lmw%,web%kf ., pciO0
may - be mMappswoRds, A chinputMioRbf @l Rbh¥Rloh Veclor. N reverse order. A
generator matrix exanple 15 obtained in this way is shown bel ow.

[ 00701Genef068} nat Hor alta@119) 1®ding examples theyearg gagyobly wappired 1 1 1

1010010.,0,..00,00000,1.12 1 1.1 1 110 00
01111 B°§§ﬂt}h%ef) tBptgmay Jegt inyaiffefert cpaingprbodrstks: Kordathole.dhdre] ¢ o g
1100 1 Oofay®eltwd AQDvAIuEs Of fbut (4) Wits®ath thappkd@s pdio, peil, cqil_0, cqil_1,

cqil_2, cqil_3, cqi2_0, cqi2_1, cqi2_2, cqi2_3, where cqil_3 and cqi2_3 are MSBs.

[an}

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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11 111001121010000000001001121010001
0000110101011 10000000000 O1 11 11 0100 01
[00711Type B PA/CQ_information coding results in lower transmtted power
reqwrerrents ‘due to different codi ng rate and coding gain. Such | ower

t t d bl t | I .interf )
Type A poﬁ,iﬁq“%rsé'vél Aot gD hateredoHT b B AN Moy MRS K £1 ol o of
an uplink rgf e P&Lm;tx&%te?ccgzé?df‘&%&w@%hﬁ@be&pﬁf@eiedcm@nel

(DPCCH). In cco ance resent 1 nvention, different transm ssion
powers are O@I@: f 15*QQTler CQADd Sﬂyioet\Bo shnézunsmirﬁdﬁmg&ﬂ%l}tfe}mme/stmam type B

' ams) i ook ARSI e ke potia vobits coch anat e e it A pedinSor | "

addi ti ons %aﬁleer@meﬂecqmbyc&lt@ c&ﬁ‘:s,‘l’ﬁ'ié@ cql'b@ cqm QLRICRIE eI edicOvy be

downl i nk channel or uplink” channe ownl i nk reference channel my be
conmon pi | capphmhlmed)W$ CRI0GH) t;hepgelnmaa’cyr Mnomh@m@ltlvskvy%@ ddn reHensael

( P- CCPCH) a an hi e e channel
(1150 SF86ny P GrHEE D Aot Byt s, B Ster BERCRBAY B FYECT
be defi nednidppe@rtdvont 1PRWRIalm iy 7ehANRRbse oftier. UAldenkratef aratrize
channel may be DPC CH, enhanced uplink DPCCH (E-DPCCH), random access
channel HA@PP{%*&@M&KG@/ iRAbIe way isshpwat beloWchannel .~ Power of sone of

t hose may sel f & f power of other channels. [0072]
Convent i on ﬁ after&t%g{dbpzﬁgtrg?%gaspﬂgag to the chip rate, the real -val ued
spread signal s are wei ghted by @ gaion X aktdrl Thé daih faltdr BhS for the
CQ bits on the HS-OPC,Cl i gle Hée? fg agn y he quntll zed; aqrplol tude ratio
(Ahs = Bhs/Bc ), which is translated from Acg g)ﬁl(g 3 hlngher | ayer.
Bs is the galnfacto‘? Port the DPCBHO Fhel tta spatol g:QI to the
quanti zed anplitude ¢adi @ Ahsoi 0 acdor(ﬁamce Wi thitHe réséntd ithvention is
shown in Table 3. Si ?I ey val geg fiory Qughtyl zed) appbi dle rati os Ahs
=Bhs/Bc938/1583/5724/1 19/15515/154121 3f 528/151
6/15 0 5/15 Table 30[80%3]%c? HsODPcdH &1 btd éaldr A g;q git%, if the
WRU i s not configuredoi ® M MD oode,1 Ahsl etjual tOhel qUaﬁt ilzed (arrpl i tude
ratio translated fro h ahe al ye, Am | he s jcopfigured in
M MO node, Ahs equalésnk) 3 %uggtbzgd\ﬁa ¢ Ot Endé frlatol 0 trs{?ljs:oat egl fromthe

si gnal ed val ue ACQ clb@ Bf Ot >9pe1 Bl i 9 drndnit tkd! dnd Ahs equals the
quanti zed anplitude @)a'gl @ tg amspaped fg om the si gna ed oaloue) Acoi +1 when a
CQ of type Ais transmtted. [00741Alternatively, once one of the type A
or type B el is dEsfmed)(éIséCQipﬂxﬁzrmedoabodnega'ﬁdults anhTWQrshrmﬁnpchWér for

the other t te mul t Qr dB

addi ti on opxﬁﬁ r%‘é“ﬁ%ﬂffﬁ?é{!‘ ‘ﬁffgﬁél%&g‘ﬁnﬁer&%%ﬁré&) ?i(ggg 5H ang%?" &' ned

formul a. F@far@iiﬁt"’f&@eri%)d@ﬁr@ol@@\é@tﬂo%f’s #he avéihge uplitiRiheafddyndeh @yyEBU usi ng

a |l ook up table Convent i onal I%/ the LUTA is used to conpute type A
h

power fromPawer lﬂj’é‘k ISA@@éeIEﬁl)g fetesapinad @%’é@t\%’m as@ PuHIRIE ©4 ant%’é’kB power

may be co sgpar qk St he

function g?%f#ég( cql 21, ﬁeegé(?riﬁ% L?ﬁ’é nl(g}V\tJ/)l-ﬁ[E?ﬁn%tel)l : |'gnI§] | ed

val ues for aé@@ia@mthﬂe&ipmamﬂmMmmaﬁﬂammtﬂmmﬁsm& PawekS ave dsedtér 6 14/ 15
5 11/15 4 9/15 3 7/15 2 §/1 5/ 15 | e Alternatlvely, a

- function gty Bﬂér?ﬁp@sg Hgmtl%yo%‘g u@@’& 43&%’%0%&1 WED Ry P8_UTA

thus keepi fgqdadssiiy déGhed (. @Oﬂ‘@iSov{Ir_&'Vrﬁ{lﬁ:lﬁH@br anAitibnad dBY), in)tBandof Thi s

operation may "be described as A (g(Acqgi)). The function g may
itsel f be ithppewenefohotkercchapolelpTheiudtipliens ozxddidions age rewvded by Hﬁkl mumn( 0,

Gnerar or) BETTEE hb i Erehet MAHEnd oy i HoiiinpilanoL B upHE HEh, ' 12
about 0.6 dBeleivndikirefRehdthanntl Bhy B&tdiidon piloSchabdeN ORICE) gitx@aryt he bi t

error rate of the conventional codi &9 schene (| abel ed as !pci cg [1]"5is
al so pl ot t eemmpmecoBtiR] physigabehannel F-GERHD), gendhranbatignchppned §§§ﬂe 4is

bl ook or ?o?1%}??%46?5*&%%?*f“r“‘??‘h%ﬂé%ﬁfvﬁgbﬁd‘%ﬁh&lfﬁﬁpﬁhaﬁ S8 FEar 8 T

coding using the fourth generator matrix exanple. 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
PG /CQ, conventional type B 7-bit PO/CQ and the coding using the fourth
generator matrix exanple. For conparison between the type A and type B
reporting formats, the power required at 1% BLER for type A -20- Pd/CJQ
format is about 1.5 dB higher than the one using the generator nmatrix
exanple 8 for type B. Figure 8 is a plot of CQ nean square error (NSE)
measurenent in tw type B codi ng schenes. For the sanme amount of MSE

o N —y — ) ge— ~ ‘A o~

000O00O 0
10000 0



1 010101010 1001 00100100100100120 1000
0 0010001000 10000100001 000020000.

] 1 he method as in any one of enbodi nents 2-10, wherein the inputs
are five (5) bits, and the generator matrix is for (20,5) coding as
ows: 1111111111111 1111111210101 010101010
1 0 1 Gome oftlfpst ndayirditselDb@defiredinGenms ofpaveay of otlprehengels. Bha 0 0 0 0

as in any GREmbFegsaFham mbe DRGPE shatet Rl BPECT RPRECHE [Tact”

one set of ffdorRhbsdéithrtie]l (FRECH) @fRr AGK/NAJ0lorAin StHdtahanfiél. Poweat enat ed.
[ 0092] 14. The nmethod as in any one of enbodinents 2-13, wherein_at |east

one i nput If some ofithore maydn itkefdediefiged in taymsif pawer ebotber ehanneds.i nput bi t

et or e 2o 57410 SRR PR LT A PR,

enbodi nent 4, wherein ar e ‘at er ent

i nf or mat i oRahiedprérat sigi£ls aoe vaighned byla gaih factd. Thelpain faxbmmint fordhe n
different tjimng. [0094] 16. The nethad of -enbodi pent 15 wherein the inputs
bi t 5 ar 6. CHONRorha HE DS it vt 50 QPSBPd FrHBOS AT

enbodi ment gl /€ gMPkicH 0 9rHR ' ispRdieddy £ higRE NayerP W, iPiHe HANI NG a
parti cul ar Bé-slﬂgg’l H:Cglnlgg?ﬁé(i)%g%ﬁ)g%%g%tehocf of lég%bo_acli): rrelrﬁd.ﬂ cé(}ﬁrrpri si ng
encodi ng t fectomfpouthedDPECHE i Thy taakslatigreofdYcat into thetquantized gmpbitudegatia out put

codeword, t.he. generator trix conmprising a kxrn max m ni mum Hanmm ng
di st ance cédi—:‘ms%f’l‘}ﬂ’%i@ﬁc?(wgﬁﬂthﬁ RIS r‘r’i‘veﬁg’ﬁdf Pf‘&“’w*% ﬂ‘aﬁé{“@.. Os' but at |east
one el enent corresponding to a nost significant bit (MSB) and the next NSB

being set to "1 [0097] 19 The nethaod of nmndi‘%gg%ri si ng
sendi ng t he out putSignalkedoradues for Quantized amplitude ratios ,

Acar Ans = Bns/Bc
9 38/15
30/15
24/15
19/15
15/15
12/15
9/15
8/15
6/15
5/15

O OO

01
10
2. T

ORFr *TCc—F,O

1
0
009
its
ol |
0
0

QO [N W[OS |~T] 0

Table 3

[0073] For HS-DPCCH slots carrying CQI bits, if the WTRU is not
configured in MIMO mode, Ans 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 Acq
when a CQI of type B is transmitted, and Ay equals the quantized amplitude
ratio translated from the signaled value Acqr +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 fnultiplier or dB addition or may be computed from the

defined one based on a pre-defined formula. For example, type B power may be
-19-



[ 0098] 20. The nethod as in any one of enbodi nents 18-19, wherein the inputs
bits are five (5) bits and the generator matrix is for (20,5) coding as
follows: 1111111 1111111 111 110 0000000111112
11100001 0001111000011 1100000 0110011200
11001100000 2010101010101 01200000[0099] 21.
The net hodcaspited pyhoWE' R ueimigadbotewp tabl8LAIT A)wleneentianadly, thediBa bits are

287 6% B gt ompuef ve & vt om in e e Siprile B kS Bd 0°0° 4
001 0 Ogkdd A)CQP, tQpQB JpoQJep ni'aylbe]coglplxt&l B5ifg A seParfatOlobklp table LUTs

that implements the function Pp= LUTg (Acq). An example LUT3 is shown in
Table 4.

Signalled values for Acqr Quantized amplitude ratios
Aps = Bhs/Bc

21/15
17/15
14/15
11/15
9/15
7/15
- 6/15
5/15
5/15

O = [N OO0

Table 4

[0075] Alternatively, a function g that operates on Acqr may be used to
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 Pp= LUTa (g(Acar)). 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-



0001001011201 000 00O001000010120101000 00
000100010012011000 000000100011 00111000
0000000100101 11120000. [00100] 22. The nethod of
enbodi ment 1 conprising generating input bits, each input bit having a

particular_significance. [00101]23. The nethod of enbodi nent 22 conpri sing
dupl i cat i n§CHEEH formatis abaptil.5isiB kighehihamthe one upingtpe igeneraber mateach i nput

bit dependin n e signifigance,of ea i bit. 0 4 met hod
of embodi rr%’fﬁqnglﬁ %E?‘pr}fpgrﬁg %@?‘F%rgn’isn% pgor%l ?ﬁrggi n%‘%aélc (glga%éi %&O&MEEZ
dupl i cat edmeaPuierddint SnttvodBDerBicediag seHémYS. Fodahesdmssamguan of USH
protection code. [00103]25. The nethod of enbodi nment 24 conprising sending

t he out put eeHetRere is pbortoyl 48 inSNR geqwisefl-as i n any one of enbodi nents

24-25, whefgi-B; t he r;ot i i - 5127. A
met hod for [(@lg(?l)di ng%ﬁ%gjgs glﬁﬁ?’ %?J@Eﬁ%% ﬁetcgmgﬁgg%é%&%&%% %gég 01‘
gnbodi rrgn'lta 32& tt;l_i@mﬁﬂii[n%g?gm.?gyﬂﬁeﬁ] e f?;_hiaﬂd/otr%hg sB%eimIrlﬂcsgreg!atdtmnf;ittix exaadpiei.ng CQ
its an its.. [0f . The, method of enbodi nent co

encodi ng t Nete {hat in f“fgflﬁ?srrﬁt]@zonﬁle)i redergdorRyior gidor f’)}Pec}édg’HtBnng{ehE%g? e an
out put  codeunr g2 tﬂb”ka@é”h%ggt ﬁ{%?ift‘?ﬂc gefibral i) maltkixC 8RAmBR, NPl Gt (8).

wei ght distribution of the code being non-optinal, "and the (20, 7)
code provi thprgsenés thercape usieg thoseveotlogenesatos ngitiik exampleb iFigyme®Bhows t he CQ

bits. [00108],30. The nethod qaf enbodinent 29 conpri si sendi ng the out put
codewor d. %i@@]}ﬁ?ﬂa’fﬂéqﬁ%ﬁ%ﬁ%’ﬁ e Rt § gn%?"aéengggﬁin%tﬁg 62%93 . wherpei n
the (20, 7FigeEQ0ishorsAQBmpdbE6h fGREI BLERAGr pio) attgpe Bcodey fite dase

information bits. h00110] 32. The nethod_as in _any one of enbodi nents
29-30, wheh&ng theefifthogeneratosqmatrix example@ndothe sase vping1the éedtior type

A informat] 1 ' gt AR : , kN any
one of enb%%rﬁeéﬁ)%?%&%ggﬂl lgﬁaﬂﬂeéﬁggﬁ‘g? g%gér)&&n%altl ?@gﬁﬁdﬁw 2%§EI%) code
is as foll forghe ptioP afk Fpe-Kcdlle]lthle ¢as8 uSink the Tifth §@idatod maiFixOexariple 1 0 1 1

00100 %&& ?he gas% &siggqch(é) s?avé;Lnt?x glen%rzg’coxl n?at?ixlexla%p e. 0F‘i%’ure 12 shows

comparison of CQI standard deviation, (computed as root mean square error
(RMSE)), for prior ért 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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1 1 1 11110100 0000100121001 110101200 0O
0 100 01110010 0000001011121 1121 11112
[00112] 34. The nmethod of enbodi nent 27 conprising generating type B
information bits including CQ bits and PCl bits. [00113135. The method of
enbodi ment 34 conpri Si nguencodl ng the type B information bits using a (20,
7) code t oinpuhbitaase &RIAItsHut codeword, a m ni num di stance of the (20, 7)

code, e MBRAL! (b 0l Wil Ene KA Bnglsly puakeghucn 1o

c ?np:ﬂij sijngnmeuitptlem;gté ckaCQDbnsLtorrecxﬂ&h/a mehltipB0kts pBCAT hitsieitgpdemded asany one
of enbodi nents 3 wherein a generato for,th 20, 7), code is as
fol | ows: Pn@%%@%g’l@%‘ dit r@“‘é“ﬂnﬁs%sﬁl;@&g%fséeln@ dfnﬁggd%“s(?eﬁo@aﬁyl 100

0100010100
0001010 11

10011 @€@0100001010110011010 00010001010
01111 100 00001001001110101100 0
: [0085] 7. The method of embodiment 6 comprising concatenating the

primary CQI bits and the secondary CQI bits as the input bits for encoding.

[0086] 8. The method of embodiment 5 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.
[0087] 9.  The method of embodiment 8 combining the secondary CQI
bits with the primary CQI bits.
[0088) 10. The method of embodiment 9 comprising concatenating the
primary CQI bits and the combined secondary CQI bits as the input bits for
encoding.
[0089] 11. The method as in any one of embodiments 2-10, wherein the
input bits are five (5) bits, and the generator matrix is for (20,5) coding as
follows:
1111111111111 11111T1:71
1010101010101 0101010
1001001001 001001001.0
100010O0O0OT1O0O0OO0O1O0O0OO0OTI1O0OO0O
100001 00O0OO0OT!IOO0O0OT1 O0O0O0O0
[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 1111111]1
1010101010101.0101010
1000100O010O0O0OCT1O0O0O0CI1O000O0
100000O0OO0OC1O0O0OOO0OOOOII OCOO
10000O0O0O0OCO0OOOOOOO0OT1O0O0O0



0o001010011011120011 0OO0ODOO0OO0O1I01111111121211

11

6) code to
appr oxi mat &

[00116]

38. The nethod of enbodi ment 27 conprising generating type B
information bits including CQ bits and PCl bits. [00117] 39. The nethod of
enbodi ment 38 conprising encoding the type B information bits using a (20,

generate an out put codeword, the code provi ding

[00110) 1. o T ARCA ot FpeERGPHrat R B HATALIcHE: G B br BREBHR R

gener at or

0
0
[

0

1
1
01

11101

m&dﬁ@af@fatédle (20 6) code is as follows: | 00O O0OO0O 1
1 00 00111001 010

101 (bOQL?d) 01 bi 1 ’Jﬁleonethj?d@son@n@ ope pf Emé’ogmie%sg 361)3 Gvhergin gy
(l)e %ﬁ‘gng \%t %ttjri &uﬁ%cage@ d%ge%éi?nglmq tfle gﬂlfﬂ:aﬁcel ofithe 111p@1t bitl |

1
20

11
] 42.

gener ating type

before performing the encoding.
[0093] 15. The method as in any one of embodiments 2-14, wherein the
input bits are at least two different information bits that are concatenated and

need to be transmitted in different timing.

0. 6
30ldqual b ot deimethod asiin atny;@@eBg édl?l%ﬁqtéﬂ -hivherenoidre18140.

1101
0001
0001

[0094] 16. The method of embodiment 15 wherein the inputs bits are -

CQI bits and acknowledgement bits.

[0095] 17. The method of embodiment 1 comprising generating k input
bits, each input bit having a particular significance.

[0096] 18. The method of embodiment 17 comprising 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 element

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

[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: _
1111111111111 1111110
00000O0O0OT1 111111100001
0001111000O01T1T1T1000°¢00
0110011 00110O0T11O00°O0O0O0
1010101010101 01000O0°O0O0
(0099] 2]1. 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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conpri sing information bits including CQ bits and PCI bits, each
type B information bit having a particular significance. [00121]43. The
met hod of enbodi nent 42 conprising duplicating at | east one type B
information bit based on the significance of the duplicated type B
information bit. [00122]44. The nethod of enbodi ment 43 conprising encodi ng
the type B informati bn0bi0td t® @efelatle lanl obt put! clodewdrd. 1[ 00123] 45. The
met hod of enbodi mentg44 gorgprg s@)ng %eqdilngltbeoow)t [t codewgy d. [ 00124146.
A nmet hod for encodin ype A y B t|o bjts. [Q0125]47. The
met hod of enbodi rrent94é 3orppr(?s é @ r}erdat nO {ang toyg)e i nformation
bits, the type A inforfai dn ®i6s0i fclludl ng d?l thl 0Q0bﬂt@ dnd t wo PCl
bits, and the type i pfarmptj o i thS | idy ng fy v it nd two PCl
bits. [00126] 48. ThgO rrgt (PQOE?at %‘ Qn‘go |nq321tc %7'1(:2”&'1;%816?(:003'%9 the type A
information bits usifg®a0 2,0 1b) 0c8dd ahd? eficddilnd t helt Ypd & i nf or mati on
bits using a (20, 7)ocode to @eaenate coul put 1codeéwor ds, 1t e Q 20, 7) code
bei ng a subset code Qf tl&eo(z(p 19) cq)deq thg (29, {10) goge pej ng generat ed
a

by perform ng an eI errent ary col urm operation on basis sequences as foll ows:

10000 0000
10000 B 001 D Al Bt DR e '80% 000
0100 0 Bits, éach lﬁpﬁt thha(s}ufg O pArtubarGsignificinee. 1 0 0- 0 1 01 11 11100
0101 101.1 0 11
10110 éOQ)w]lH % é“hf I&e%*é ge%b"]ﬁl%’e&t 22 @pr‘%n%&‘iﬁtfaimﬁ ei8‘1° 0110
010 11 11hOidpuk: blw%g hfiiber!b¥edufitichfion OF RS APITRIE déBert@P ohSThaJ

sendi ng the codeword.” [00128] 50. The nmethod as in any one of enbodi nents
48- 49, V\helsmnmﬁ@ngenée%tﬁmpnhbrttx for the (20, 10) code is as follows: 1 0
0 0 00 10 10 1 1
2 %000 1 0 070t 71 7, T steshod ofemitpatmBnthighpnicTd petfobtinds talhet O L %)
0 0 1 1 Obthc chithbxﬁthb duplicdted i9pdt Bitdtdgehebatt arDotplt Ebdéwbr@u&m@ 0011
1100001 000 00010010011101011 00000001

an equal protection code.

[00103] 25. The method of embodiment 24 comprising sending the output
codeword.

(00104] 26. The method as in 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.

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

[00107] 29. Themethod of embodiment 28 comprising encoding the type B
information bits using a (20, 7) code to generate an output codeword, a minimum
disténce 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.

24



0oooo0oo0o000010111117112111 000O00O0

11 0. [00129] 51. The nethod as in any one of

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

01101111010 01000"00'00001
00001110 0 000O00O

Q001191 1 1 3% o Theaaethed &Slil@ymnf Oie@btlf?@eﬁtﬁ%ﬁ% V@ler@ndhe 0010

bd ’79 cPielish et code of (20, 10) code for type A information bits with one

bit flipping.

[00111] 33. The method as in any one of embodiments 29-30, wherein a

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

1000000110001 110101°0
0100000101 1001001T1T1°0
0010000101011 0011071°0
0001000101001 111010°0
000010010011 10101100
00000101001 101110010
600000101 11111111111

[00112] 34. The method of embodiment 27 comprising generating type B
information bits including CQI bits and PCI bits.

[00113] 35. The method of embodiment 34 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), and the (20, 7) code providing equal
protection to the type B information bits.

[00114] 36. The method of embodiment 35 comprising sénding 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:

1 0000O0OOCTIT1TO0OO0O0OT!? 1101010 |
01000001 011001001T1T1FP0
601000010101 100111010
600010001 010011110100
60001001 001r110101100
6000001 01001101 1T1°0°011
600000101111 11 111111

(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



0011111011000100 000000010011 01000
000001000101 00021 01 0O00OO0OO0OO0O0ODO0OO0O1TZ2 1211
01 . [001301 52. The nethod as in any one of enbodi nents 48-49,
a generator matrix for the (20, 10) code is as follows: 1 000 O
100101011210 010000001200012101201 00O
0 6odk fRrotidingagpraxithelly ehuil pftétidnto®he typelB informhatiodbitsO 0 1 1 0
0000[0101000

18] 40. The method of embodiment 39 comprising sending the output
codeword.
[00119] 41. The method as in any one of embodiments 39-40, wherein a

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

1000001110111 1010001
01000010011 10010100O01
00100001011 0101001°0T71
00010000111 0011000T11
0000101111000001 1111
0000010600001 11111111

(00120] 42. The method of embodiment 27 comprising generating type B
information bits including CQI bits and PCI bits, each type B information bit
having a particular significance.

[00121] 43. The method of embodiment 42 comprising duplicating at least
one type B information bit based on the significance of the duplicated type B
information bit.

[00122] 44. The method of embodiment 43 comprising encoding the type B
information bits to generate an -output codeword.

(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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01 00O0O0O0OO0O
0 001 00O0O0O0OO
0 00O

0

00000

1

0000

000 O0O0T1

0 000O0O0OT1TO0OQO0OO

0 0

000O0O0O0O01

0
06 00 0O0O0O0OOTO01

1

1

000 00O0O0O0

1

1
0

0
1
000101

1

0 0 01

0 00

1
1

0

000
1

1

0

1
1

0

0

00010
1 0 001

1
1

0

10 0 0

1

1

01 01

The method of embodiment 48 comprising sending the

49.

[00127]

codeword.
[00128]

The method as in any one of embodiments 48-49, wherein a

50.

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

1 0

1

00110000
00

1

00 0O0O0O0O1

0 000CO0O0T11

1

0
0 001

1

000O0O0O0O0

1

1

0
1
1
1

1 01
0 01

1
1

1

0

0

1 00
01 001000

1

0001000O0O0OO0OT10P0

0 00 01
00 00O

1 0
0 0 00

0

1

1
00 0

1

0 0

1 1 1
1

1
1

1

0

1

1

00100
01 0O

1

0 00O0O0O
000O0O0CODO

1

0

1

1

0 00 0O0O0O0O
000O0O0OOODO

10

1

1 00 01

1

1

The method as in any one of embodiments 48-49, wherein a

51.

[00129]
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10) code is as

ger(bratod rat®ixfod tife (2011Q) @dg idadfollogs1 0 01 0000000001

matrix for the (20,
1101 0085%%°°P@88 01101111010

00000000101 112010001100000001
1000000010001 01210001201000000
[ 00132] 54. The nethod as in any one of

00010110011111111000000010.201
wherein a generator

10001

1110
01100
10001
1110
s 48-49,

t

01
00

10

11
I men
Ws

1

1
1
1
0
odi
| o
1

1100.@'0
o
QOO0 Oy

10
0
1

1
1

0000O0O0OUOO

1

0

0
0

1

1 0001

1

1

1

00000001

0000O0CGCO0OOO0OOQO

1

0 00

011001
1 010

1

0 00O

0
0

1

0

1
1
1

0 0 01

1
1
0

1

0

1

00000

0 00

1

1

1
1

0 00O0O0TCO071
000O0O0CO0O

0 00 00O

1 1 000
01 000

1

00
0 0 01

1

1

1

1

11101

1

00000O0OOCO0CO1

0 00

The method as in any one of embodiments 48-49, wherein a

52.

[60130]

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

0

1

0010

1
1

0 00O0O0OO1

01 000O0CO0OO1

0

1

0 001 110101
00100

1

000010160

1

1

0

000001
1

1

0

1

1

0 00

01001

0 0 01

000 01

1

0

1
1

001001
0-0 1

1

0000 O

1 0 01

1

01 1
1

0 00O0O0O01
000 000O0O00O0

OA

1

0

1 0 01

1

1 0

1

0 000O01 001

0000O0T©O

0

1

The method as in any one of embodiments 48-49, wherein a

53.

{00131}

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

0

1

1
1

0 000O0OOGO0COI1

1

1

000 0O0O0OO0OO

1

0

00010

1
1

1 0

0 0 0 01
0 00

0

0000O0O0O0O0OO

1

v

0000

1

0

1 000110
1 0 0 0 01
1 000 1
000

1
1
1

10
0 1

0

B

0000O0T1@PO0

0000O0O0OO!!
00 0O0O0O0O

000000

1

1

1

0

1
1

00

1

1

0

0 0 01

1

1000 1

0

1

060 0O0O0O0O0 O
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erein a

— O O

1
1
0
0
y one of enbodi nents

18Rk f 054t he Themethod as dnleny enexef nahqdsments 48-49, w

000000001101111
01000000008993%

8@%@8836%%%%%%%%%&MW8:0 10. 0000000011011110 O O

%
0000000001

0
11
011
101

0

— O
coo-
A O
O
—0O —0
—AOHO
coHoO
A1 O
—0O —0
coocod

The method as in an
fna

10 0.1.0

°f

;

55

[ 00133]

gener at or

1

0

1

0
0 000O0O0OO0OO1

1
0000O0CO0O0COOT

1

1

1

0
0

1

0

1

1

0

000O0O0OOOOTQ O

1

1

0

1

0 00

1 0000O01O0O0O01

0 000

1
1

0000010001

1

000001

1
1

0 0 0 1
1 01 000

0 00

1

0

1
0
1
1

0

1
1
1

000O0O0O

0 00

1

0 01
0 1

1

000O0O0CO0O

1

0 000O0O0OOT O]

l .

1

0 000O0O0OO0OG©O01

The method as in any one of embodiments 48-49, wherein a

55.

[00133]

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

1

000O0OOO0OO0O01

1

0

1

0

1

0 000O0O0O0COO1

1

1.

0 00000O0O0O01]

001 0000O0O0OO0OO0O1

0 00

0

1

1
00 01

0001 010001

1

0
1
1

000

1 000001

0000

11

0

1
1

0 00001

1 000
1

0

0

1

1
1

1

0000CO00O0
00006000

1

0 0

0 000O0O0O0O0

00 01
101000

1

0

1

1

1-

I 1

1

000O0O0OOUO0O

The method as in any one of embodimeﬁts 48-49, wherein a

56.

[00134]

generator matrix for the (20, 10) code is as follows:
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0 0 0001000101000l 1011 O O 000011101010001101 O O 000001001101000110 O O
000000101110100011 O O 000000011111010001. [00134] 56. The method as in

any one of enbodi ments 48-49, wherein a generator matrix for the (20, 10)
code is as follows: 100000000012 01211"010- 010000
000001101 112101 001l 0O000O00ODOO0OO0O1I!1I 02121 11 0 00O
10000000000 OPDOI0OOOO0NUNP0lIloloL®dbO110111
00000100101 HPOBYH 30419 @ ® 00100012100 LBQI 00011
010000000]00001|00000000011011110
00010000O0OO0O0OOCO0OCTI1TO1T111
00001001001 00O0T1101T11
0000O0O10O0O10O01O0O0OO0OCT11O0T11
0000001001101 0001101
0 000O0O0OO0OC1O0O0O0OT11010O0O0T1T1FO0
O0000O0O0OOOTI1O0T1T11O01000T11
0O 00000O0OO0CTI 1111010001

[00135] 57.  Themethod as in any one of embodiments 48-56, wherein the
type A information bits include tWo sets of four (4)-bit CQI bits concatenated.
(00136] 58. Themethod as in any one of embodiments 48-56, wherein the
type A information bits include two sets of four (4)-bit CQI bits, and the two sets
of CQI bits are combined.

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

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

100000000071 101111010
01 00000O0OGOO0OI1101 11101
0010000001 110000T111°1
0001000100111 1001100
00001001T1011000110 01
0000010010111 0010110
00000O0T1T1011100110100
00000O0O0OT10011101000T11
00000GO0O0OO0OT11010101 1100
0000000001 1111010001

[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-



l 01000110 0000000010121 01 00011 OOOOO0OCOOO
01111221201 0001. [00135] 57. The nethod as in any one of

enbodi ments 48-56, wherein the type A information bits include two sets of
four (4)-bit CQ bits concatenated. [00136]58. The nmethod as in any one of
enbodi ments 48-56, wherein the type Ainformation bits include two sets of

four (4)-bbhd@&@RAGHts, and the two sets of CQ bits are conbi ned.

00137]159. . T th i f rrb ts.48-49,

éener a][ or q?*#LTE %%t ﬁsz‘gB%%@f‘%b‘g@dre%eo Of%ﬁ?%b%atrai’éﬁnmggrel F0 0 0110
11 110 1,06 oiQilQ t%)eOA Qn@ty%ecB Q)%ijmagldn Blltsjih d@ﬁﬂed ﬂ@ép&d@nﬂy%ﬂer&s%@lo 000
Il 1 1 000 I 1 0O Ol 0110 001100

1 000 O @ ﬂefeﬁ'eﬂcel clpdririel Gind a Iﬁal&m}t poﬁet) fQ)' dlé{) othe[r lﬂfolmlo@ hitg i9] 0 0
000 000 getermme | a';Ls 59 n%tvs?or supplled gnnula

| [00142] 64. The method of embodiment 60 wherein a transmit power for
the type B information bits is computed using a look up table (LUTAa).
[00143] 65. A WTRU for encoding information bits.
[00144) 66. The WTRU of embodiment 65 comprising a data generator for
generating input bits, each input bit having a particular significance.
(00145] 67. The WTRU of embodiment 66 comprising 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.
[00146] 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, whereinthe
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0000011001 0111200 00000O00O0O0O0O0O 1121 21 0100 0 I. [00138]
60. The nethod as in any one of enbodi nents 48-59, wherein different
transmt powers are used for type A and type B information bits. [00139]61.
The met hod of enbodi nrent 60 wherein transmit powers for type A and type B
information bits are defined independently in terns of a reference channel.
[ 00140] 62. inphe biet hedfied (Hnbiegi aRhthdgendratoei matrbe iy fire(20i5) ecodirgnasl is one
of a CPICH a P-CCPCH, an SCH, an HS-SCCH, a DPCCH, an E-DPCCH, and a
RACH. [001@1‘]06'82 The net hod of enbodi nent 60 wherein a transmt power for
one of the type A andtype; Byi pf qrnptj op bitys qi sy defijnqd i ngdependently in
ternms of a reference channel and a transmt powe [or t.he o{hgr i nformation
bits is deternined ds % hefwbrR s‘ud)plleg fofmh & to81421%4! $he nethod of
enbodi ment 60 whereiln 0a @ ran8niot lpaned fob tOhd tpé B inflbrhabion bits is
conput ed using a | oqgk t @bk e o( LlUTA) 09143]6 Udo ncodi ng
information bits. [8010814 6@. lleQelOVVIQFA{U1 o{) gnb%g iﬁoeng\ Wgacod bi gi ng a data
generator for generdtidhd ifplt Ibi% L 2alnli Bt ®iP Aah n(gpél éarticul ar
significance. [00145]67. The WIRU of enbodi t .66 conprisi an .encoder
for perfor Iﬂoﬂéha Iir?%ar EFBWT%U&FH@a%OQ%@%GImﬁ?@g%f@’& Zegithe an

out put cod . iU I .S i I b Y dodl; | of
error prote tlgril)lt%}ggdm%h&t) E’g&éfgﬁit??cgg{ﬁ%%%?&ggg%his E%Iﬁgﬁ%?)t%daf%%‘ﬁm%-
The WIRU ofollewbodi nent 67 conprising a transmtter for sending the output

codeword. [00147169., The RU as .in apy.one .of. e di,ment.s 66768, wherein
t he data generator ilndl uld\é\g g 1 S]Engré‘t' r If olr egerlgﬁi nlg gt 1I east one set
of CQ bits as the ilnfutl b@t$. 0] 001481 70. 1THe WRULof0 dnifbd! nBnt 69 wherein

the CQ generator gqneyajes fulptigpl® seps gofp GAobipt 9 10re of ot.he nul tiple

sets of CQ bits being denoted as pli y i fs.and it epai.ni ng sets
of CQ bits being déng)te sgsgc&naérgaéqocat(g éng crbonlca e@m es the
primary CQ bits and thed secOndarly @QP Bi s Gas0 t he0i Mput bi@s0for encodi ng.
[00149] 71. The WIRU of enbodi ment 69 wherein the CQ generator generates

nul tiple s0452F CQ74bi t The $HBRUfastimenyrome ¢fiembosiamentsf6 689, viharsingbeng
denot ed as  pri mar bi t.s an he repaining sets i g
denot ed as® t@&?ﬁagart%g@ﬁ’prﬁﬁsﬁ 88& ﬁﬁ?‘?{@g%tfﬂlég%‘&%tﬁ%fgéle% Otgeg %ez Og\néthg t he
primry CQbithahd a¥PCI £Q1eator fer fhetdtendPCIBILY, Whirebhi tife @QW bitsendaili ned
secondary %Sﬁbblts as the input bits for encoding. [00150]72. The WIRU as

in any one dateoe concatenaged 79 thempubbisi he input bits are five (5) bits,

and the ge r Fi Xepd . i . b 1111
1T TPIRpBPT Ty Ve yﬁg%fé’%ﬁ%d@%gt g’g‘fﬁgre{’%ﬂ%“f b% gaf’%agof 0010
0100 1 Quplichtés & lka& dhelinut Bit@ePerlihg On@hO siknifi@inke df thedinPut b0 0 1 0
00010000100001.0000Q. 1001511 73. The. WRY as.in any one
of enbodi mAHE§4ke- 776. whdbe WTRHeas 1 4pypre 'ec%b%’%‘eflﬁ@'%w e thenq ¢ he

%iner at or {Rhdtints' ade faPleds?t bwo HiffREh A dtHH B¥Sihat are cdddatddditd and 1 1. 1

need to be transmitted in different timing.

[00155] 77. The WTRU of embodiment 76 wherein the inplits 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
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111111 1010101010101010121010 120001000100
010001000 100000001 0000O0001000 1200000O0O00O
0O0O0O00O0DO0O100O0. [00152] 74. The WIRU as in any one of enbodi nents
66- 69, wherein the data generator conprises a CQ generator. for generating
at |l east one set of CQ bits and a PCl generator for generating PCl bits,
wher ei n t hele@@nt botrssppndirtghie PHISBoandther rext MSBbematsetitall'.t he i nput bits.

[ 00153] 75. . The WIRU of epbodi 74 erei he input bjit generator

dupl i cat es[%qg%ast 83ne &Eﬁ&i’ﬁﬁ@fé‘@ﬂ@?f&%“’ﬁ@‘éﬁrﬁ #Iia{}glmt}gerg{f’rt he
input bit. s34 B ouftPut IRwWwAERU as in any one of enbodi ments 66-75,
wherein the input bits are at least two different information bits that are
concat enat 891580 nedd. t oThe WFRHswiin avyloneofginitfodimentstiOfhgvharentbs] 77. The

WIRU of enbodi nment 76 efLi.n the,inputs bits are CQ. bj and. -
acknowl edgg’rpé‘lrlig%&st%r? ’i%@alﬁgndl'ﬁggma qr R TR téégf’)c%o(r?riﬁrrlg &ng a
dat a gener gfitysf or generating k input bits, each input bit having a
particul ar significance. [00157]79. The WIRU of enbodi nent 78 conprising an
encoder for encodi ng thelidpdt bitsludidg la kxh dededator!mdt @ x to
generate an out put apdeword, ot e @enenatiorl nattix dordprd song d& kxm maxi num
m ni mum Hamm ng di st e,coed ub I inX XGNn-ymMy spb rigx with all
"Cs' but at | east onogn&e e?reﬁlt Slco{rnrigslgor?giqﬁgﬁt(&; g waSSBya?lrgbtk?é next NMSB
being set to '1'. [0b1bs}8@. Othe Wrkulofl enb®dPmdnt! Po Lofpli ding a
transmitter for sending the aqutput oodeword.o[ 00059] &1.0 TheOWDRU as i n any
one of enbodi ments 79-80, wherein the inputs bits are five (5) ‘bits and the
gener at or (GOBOK i S 82or TROWBJRUcKingnpend of dndlywlimehts 7H8@, vihekeinthel 1 1 1

lllll_lltOb_OAOO.OOO.OllllIlllOQ.OfOI gOé)llllOO
0011 1 WRutybifsere eight1(8) befsand thepgeperator gugprix is for (20,8) coding as
follows: - '
100000001 11001°1 001 11
0601 0000O0OO1 11000011001
001000O0OO0O1O0O0O1T1101O00O0O00
0001 000O0CI1O0O0T1 01101000
00001 00O0O0OI10110101O00°60
0000O0100O0OC1O0O0T11011000
000000100011 00111000
0 0000O0O0OI1O0O01O011110000

[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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0
cooco—gr

00000 10120101 01012010100000. [00160] 82. The
U as in any one of enbodi nents 79-80, wherein the inputs bits are eight
bits and the generator matrix is for (20,8) coding as follows: 1 00 O
0011120011001 121 01 00GOOOI 121210000 212001 0O
0000l 00111010000 0O00OO0O1I OO0OOD01001 0110 10 GO
0 0 1 moac®) O 180. 1 Thé)WITRUM eﬁn]ﬁbdﬁxneﬁt&ﬁ@nipr&ulg @d@ta(gel.let}lt@rfmr 1011
0

0 Oge%egatmg typeOB fO rmatlon bRs 1nchu(i'1ng COQIOblts and 909 b1ts

[00166] 88. The WTRU of embodiment 87 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), 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.
[00167] 89. The WTRU of embodiment 88 comprising a transmitter for
sending the output codeword.
[00168] 90. The WTRU as in any one of embodiments 88-89, wherein the
(20, 7) code is a non-subset code of (20, 10) code for type A information bits.
(00169] 91. The WTRU as in any one of embodiments 88-89, wherein the
(20. 7) code is a subset code of (20, 10) code for type A information bits with one
-bit flipping.
{00170] 92. The WTRU as in any one of embodiments 88-89, wherein a
generator matrix for the (20, 7) code ié as follows:
0 0 0 0.

1
0
0
1
1
1
1

—_—0 e e O = O

1
1
0
1
0
1
1

'—"'—‘O'—"—‘OO

1 1
1 1
1 1
0 0
1 0
0 1
1 1

cC o c 0 o o —
o 0o 00 0 - o
oo oc o~ o
c oo - o o o
oo~ o o o
o~ o0 0 0 o O
- o o o o o
fom T S SO GO N
- o 0 0 0 © —
—_e O = = - O
o o O O —
—_—— O = O O
.'—‘OOOO0,0

[00171] 93. The WTRU of embodiment 65 comprising a data generator for
generating type B information bits includihg 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
-34-



0100101 1110000. [00161] 83. The WIRU of enbodi ment 65
conprising a data generator for generating input bits, each input bit
having a particul ar significance and duplicating each of the input bits,
the nunber of duplication of each input bit depending on the significance
of each input bit. [00162]84. The WIRU of enbodi nent 83 conpri sing an
encodi ng fgmupehﬂGDNMng%atheﬁébﬁ)bkbokaeﬁﬂhng on the duplicated input bits
to generate an outp eword Us n e rot gctq o ode., [00163185.
The WIRU of enbodi ne ﬂ po r¢ ? g g trgﬁ2%1?tgrqféi gegdﬁn t he out put
codewor d. [00164186<)The0mPR@ & 9nlafy lone ®f Oedbddithehtd 84085 wherein

trr:g gqual tpggt ectiorp cede |Os oRegds Myl I();arl apde. 1- 830 tl'[ 00165118% Th;a V\7I'RtO of
enbodi nen conpri g.a r eneratin ype i nformation
bits including CQ f Q gnd Cﬁ) i L 80f% ? g the]mngHop éﬁbodlnent 87
conprising an encoder ®of éndodi n¢ ﬂh@ typle B i nPorlndt i bnlbilt £ using a (20,
7) code to generate @nyoyt @uto cpd@vvq)r@ @ 1M ni gum di st amce qf gthe (20, 7)

code bei ng ei ght (8) |g% ut| on of  the 0 7 e being
non-opti mal, and th 0 Oc o e p Odldlnb be?té pr%ti ? g Y0 a nost

zijgrglrrlsfﬁg lit%]ansm terT&‘Sg‘]@d’? B?ﬂ%]ogég%%ﬁm%%ggﬁ U%eg%i%g égl n?ﬂfa o

WIRU as i ng @fmfaaagt esmﬁ@maemh%lt%anaadlwﬁbns bhe F«mmts?) code is a
non- subset "code o code for type A information bits. [00169]91.

The WIRU a¥)01f6hny &&e oﬂ‘her?ﬂﬁ‘&%ﬁteml@@s@ﬁ Qh spaprisiigeap ZRcoder ¥8de is a

71 ppi ng. R 4 94 i Hor KREROrb A O0rBIRE P bttt BB

eln a
the (20, 7odeoaded,)thed0, B(Dbddé\l}ﬁowdmg approgangelgtequahmbtdckioh o thetypeB 1 0 0
00001100011101010010000010110010011100
0100 0 trfarmatjombifs]s 0 0 1 101 0000 1000 1010011110100
00001 74P Olgh 1 gyl \ﬁTizU P BmEnP 98 cdmBrid Qtrjaném@ttéréerl 001
oooo.ooogm(}]0 111 11 0P98 cdmPribiriy

sending the output codeword
[00178] 100. The WTRU as in any one of embodiments 98-99, wherein a

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

1000001 1101111010001
0100001001 11001010°0:]1
00100001 0110101007101
000100001110011000-1°1
000010111100000T1T1T11°1
0000010000011 1111111

[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 transmuitter for

sending the output codeword.
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1 1 [00171]93. The WIRU of enbodi nent 65 conprising a data generator for
generating type B information bits including CQ bits and PCl bits.

[00172] 94. The WIRU of enbodi nent 93 conprising an encoder for encoding the
type B information bits using a (20, 7) code to generate an output- -
codeword, a m nimum distance of the (20, 7) code being eight (8), and the
(20, 7) coe1p2lovi dilfg. eAVSTRpY for entddimg typetthand Yype Biifofroatien byda. bits.

[00173] 95.  The WRU enpodi t .94 c rigihng a transmtter for sending

t he out put [Ogég%]\/\or d.18%00@9,?@8%%‘%%?%%ﬁg%9n8wgao at@ﬁﬁaﬁﬁ nt s

94- 95, Vmefo?g@n@ra'ti?rfé't Q%Eﬁ@bgfe Bt folafion bithahedPpe A)infrdtition s f ol | ows:
1000006110008 1 1101010 01000001011001001I1
0 0 0 1 oinglwling eight| CQI bits endytwo REbits, rrg theltypeB gnfprmatiog lgtsy 1 1 1
0100 00.0,0.1 Q0 0141 1100 00000101 0011011
2001 1 pelite st gol hitsdnd yra Petets 10,7, T [00175] 97. The WIRU of
enbodi nent (9384 NPr i186NgTHe ARTRUNEM&HBédIneh© 105 gempridingngn teppeleB for
information bits including

ng CQ bits and PCl bits. [00176]98.. The RU of
embodi ment enspdingiheitepedy infareationbits neng 8% d0iegde %P %I}Fﬁéms thﬁ?’@’fegt i on
bits usi ngin?o&:ﬁiorm)it%(ﬁgﬁl Qfﬂﬁ'pﬁ%@&eeto n@PtB Yt GRABUEK Bedst B (2807) 6) code
provi di ng approxi nately equal protection to the type B information bits.
[ 00177] 99. coledeiffgR sulfsetoddedi theni2098))codg the(20g1Q) codabeing gereratest bsendi ng
t he out put cqdeword. 00178%%0011. The V\Z’ﬁu as.in any one of i‘—[T'OO.di ment s
1 98-99, whePFHWTYNG SR ePERtan CounT QReTa %“(’%B?Slé)se%‘b%‘ée? s Bllopst | ows: 1 0 0
000111011LljO0®WL10¢0g0% 0y 190000 O 1 O

01 000O0CO0O0OCOCGO
001000O0O0CO0O0
000100O0O0CO0O0
000010000 0O0
000001O00O0O0OTO0
0000O0O0OCTO0O0O0
0000O0OO0COTLI 0O
0000O0OO0OOGCOTLTO
000 O0O0OO0OO0O0O1
10001011711
110 00101 11
01 100O01O0T11
1011000101
11011000T10O0
1 t1 0110001
1111011000
0r111t 01100
1011110110
0101111011

[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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J01010010010000101101210100101000100
00Ol 1000120000101 11 1200000121111 00000
01111211111 [00179]101. The WIRU of enbodi nent 65
conprising a data generator for generating type B information bits
including CQ bits and PCl bits, each type B information bit having a
particul ar significdnde,0andod@pld cating &t 1l eas® Bn& tYype B Pnformation
bit based on the sigpifigagcg @f ¢ hg gupl iicategd {ypeiBg nformation bit.

[ 00180] 102. The WIRU of enbodi nent 10 onpri sin n.encoder for encoding
the type B informat i%rf bl t & go Ogé)neqla%e(f Hpc?ut u& iode\r}m@. E[80181] 103. The
WIRU of enbodi ment - 1020 conpr bsiong) a0 t 0ansWi tit ek 60b derdithglt Ae out put
codeword. [00182] 1Q4. RY foorg epcodipng typsg A 8n@ type B iinformation
bits. [00183] 105. ngzel QA%YJ\EO#J e()rrboodrrrgnlto 104 conpri si ngqa dgt% gener at or
for generating type 9A &n@ Pyfe 1B 4 nf of nélt i%rl bl tl, 1t e @ yPeAli nformation
bits including eighto @Jobbte and tewoPT obitt s} and tohel t§pé B i nformation
bits including five CQ bipsjand §wp FCy by te. 1 [90$84] 106y fhg WIRU of

enbodi nent 105 conpri sing an encoder 50r encod] ng the type A information

bits using a (20, 1® cbd® And &hchd®ng Ond typk B inflorhati dnlbits using a
(20, 7) code to genayrag epogt puto codewor ds,1 thel (200 M) kotlelbd ng a subset
code of the (20, 10) code, the (20, 10) code bei ng generated by perform ng

OO
oNel

111
111
00O

an el ement pogsep! unmoopeThs WOIRUAs hashyosedfeatndimerstsfl06110&swhareh® 0 0 0 0

0000100000000001 00000Q0000100000000001

00000 ge@retoan@atiﬂofoat@@001@@%1%3#0?108% 00000000100000
10000000001 101111010
010000000001 10111101
00100000001 1101000111
00010000000600T110T1 111
00001 01100111111 1100
000001010101 1000T1100
0000001 1111011000100
000000010011 01000110
00000010001 01000T1T10°1
000000000111 11010001

[00188]  110. The WTRU as in any one of embodiments 106-107, wherein a
generator matrix for the (20, 10) code is as follows: '
0 00 0 0 0 0

O O OO0 O 0 o o o -
O OO0 O O O O = O
O O O O o o o = O
o O O o o O - O ©
O OO OO = O O O
S - OO = O O O O O
—_ 0 O - O O O o Qo
[N R N - R = R e R e R e
—t et D ket e e e e e e
[T - I - o B - = o
—_— b OO = e = O
— D = e = OO O
— ek et e e D = OO
— = O e e = O O
_—D s = O e O e
OO = === OO~ O
_—m e e O = OO
_0 = O O e = =
—_ e e O = = O = O
[T A = sl el

(=

[00189] 111. The WTRU as in any one of embodiments 106-107, wherein a
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01 0001
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112. The WTRU as in any one of embodiments 106-107, wherein a

[00190]

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

O.

1

1

1
0 000O0O0O0COOT1
1

0 000O0O0OO0O0T0O01

1

0

1

0 00O0O0O0CO0OOGO01

0000O0OCO0OO0OO
1
1

1

0

1

0
0
1
1
00 01

1

000001 O0O0O01

0

0 00

0

1

0 00O

0
1
1

0 0 0

000001

0000 01

1

0

1

0
1
1
1

1

1
0 01

1

0 00O0O0O01

1 0 00

0

1
1

000O0O0COCOI1

1
1

0 0 01
01 0 00

1

0

1

0000O0O0O0OO0OT1 01

1

1

0000O0O0OO0OCO0O0

[00191]

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

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

1
0000O0O0COUOO0OI1

0 000O0O0OOOO

1

0

1

1
1

0 000O0O0OO0O

0

1

000O0CO0OOOOO

01
1

0

1

0 0 01

0 00

0

1

1
1

10000 01

0 00O
0 00 00O

0
1
1

0 00

1

0

1
1

0
1
1
1

0 0 01
1 0
0 0

1

1

0
1
1

0 0 01

1

0

1

1

1
1

00 0O0O0O0
000O0O0O0OTO

0 00

1

0

PO 6000000111 1101000T1

1

000

1

0

1

0 000O0O0OO0T©O0

-38-



l 10011010

oOor
R OR
cooo
k=)
Oor R
or o
k=)
R OR
oOor
ROO

0 0 I
010000001001
110000000O0O00O0
0000011110001 110 [00187]109.The
iments 106-107, wherein a generator matrix for t
and. ThOWTRU asiady enepofembodimerts 106-107 1wheregn @
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[00193] 115. The WTRU asin ariy one of embodiments 106-114, wherein
the type A information bits include two sets of four (4)-bit CQI bits concatenated.

[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:

1 0000000001101 111010
0100000000011 0111101
001000000T1T110000T1T1T1°]1
0001000100111 100T1100
000010011011 00071100°1
00000T1O0O0CT101110010T1T1O0
0000001101 1100110100
00000001 0011101000T1
0000000011 0101011100
0000000001 1111010001

[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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0l 110100011 0001000000000O11011211 o000
001 111111 100 0000010101011200011200 o000
111011000100 000000010011 01000110
10001010001101 000000 0O0O0O0O111110 10 00 1.
10. The WIRU as in any one of enbodi nents 106-107, wherein a

referenze fpanrtehe (20, 10) code is as follows: 1 0000000 110
0 [0101%8]1 0 (%285 . OTI(-)le 8&7’1%8 o? ergibg'diglegt ?191 wﬁer%:inoth%a rgfe%ence channel

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

and a RACH.

[(00199] 121. The WTRU of embodiment 118 wherein a transmit power for

one of the type A and type B information bits is defined independently in terms of

a reference channel and a transmit power for the other information bits is

determined as a network supplied formula.

[00200] 122. The WTRU of embodiment 121 wherein a transmit power for

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

[00201] 123. A method for encoding CQI bits in a WTRU.

[00202] 124. The method of embodiment 123 comprising generatiﬁg CQl

bits.

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

bits.

[00204] 126. The method of embodiment 125 comprising applying a gain

factor Bis to the CQI bits. .

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

encoded CQI bits, wherein the gain factor f3us for the CQI bits is derived from a

quantized amplitude ratio (Ans = Brs/Bc ), which is translated from Acqr, B:beinga

gain factor for a DPCCH, and the translation of Acqr into the quantized

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

Signalled values for Quantized amplitude ratios
Acqr Ans = Bns/Be
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
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000101100100111000100001010112
1000101001111 0100000010010011
0000101001101121100100000001011
00000100111011001010000000101
1 0. [00189]111. The WIRU as in any one of enbodi ments 1
[0g20lr at 0128nt Tha rhethotihef é@bodibiEntcilie whereig fayl tioes slots

0
0
c::l'aril"yigg %hel C&QI })itg, i%'t}?e &ITIRU is not configured to a MIMO mode, Axs equals
the quantized amplitude ratio translated from the signalled value Acq.

[00207] 129. The method of embodiment 127 wherein for time slots
carrying the CQI bits, if the WTRU is configured to a MIMO mode, Ans equals the
quantized amplitude ratio translated from the signalled value Acqr 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.

(00208} 130. A WTRU for encoding CQI bits.

[00209] 131. The WTRU of embodiment 130 comprising a CQI generator
for generating CQI bits.

[00210] 132. The WTRU of embodiment 131 comprising an encoder for
encoding the CQI bits.

[00211] 133. The WTRU of embodiment 132 comprising a transmitter for
applying a gain factor Bns to the CQI bits and sending the encoded CQI bits,

wherein the gain factor fxs for the CQI bits is derived from a quantized amplitude

" ratio (Ans = Brs/Bc ), which is translated from Acqi, Bc being a gain factor for a

DPCCH, and the translation of Acq: into the quantized amplitude ratio Axs is

performed in accordance with the following table:

Signalled values for Quantized amplitude ratios
Acqr Ans = Bns/Be

9 38/15
30/15
24/15
19/15
15/15
12/15
9/15
8/15
6/15
5/15

Ol N |{WR OOV ~3100

[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.
-41- ' :
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0000000001101 11101001000112101.17011000100
00010000000001101121212000010110011211111112
000000010101 01100011000000000010111010
00110000001 00110100011000000010001010
0011010. 0000000011111 010001 [00190]112 The WIRU
?goi n18;1y {120216]‘ enﬁ?dl nhe sSWITJ 1d7embddimenh JaB?’gmr%l!lofornﬁmQ)‘%Oﬁ)r t he
code js as
ferrbodl ment §a’Tb’6‘gfg‘?C%éﬁs\éﬁﬁh%“@gﬁi}sa%’@wgq?@q@% (ét‘f%?%?%code is as

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

[00214] Although the features and elements are described in the preferred
embodiments in particular combinations, each feature or element can be used
alone without the other features and elements of the preferred embodiments or in
various combinations with or without other features and elements of the present
invention. The methods or flow charts provided in the present invention may be
implemented in a computer prograrh, software, or firmware tangibly embodied in
a computer-readable storage medium for execution by a general purpose
computer or a processor. Examplés of computer-readable storage mediums
include a read only memory (ROM), a random access memory (RAM), a register,
cache memofy, semiconductor memory devices, magnetic media such as internal
hard disks and removable disks, magneto-optical media, and optical media such
as CD-ROM disks, and digital versatile disks (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
a radio 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 videophoné, 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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[00192] 114. The WIRU as in any one of enbodi nents 106-107, wherein a
generator matrix for the (20, 10) code is as follows:

10000000001101111010 01 0000000001 10111101
001000000000110I 1110 000100000000011 01111
00001001001000110111 0000010010010001101 1

0000001 00! HzpbeALOD) display unit, an organic lighteadttmgdiede (PLddndisplay unit,
000000001 0111Q] Q0011 . .
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.

* * *
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00000000011111010001 [00193] 115. The WIRU as in any one of

enbodi nents 106- 114, wherein the type Ainformation bits include two sets
of four (4)-bit CQ bits concatenated. [001941116. The WIRU as in any one
of enbodi ments 106-114, wherein the type A information bits include two
sets of four (4)-bit CQ bits, and the two sets of CQ bits are conbi ned.
[ 00195]117. The WIRU as in any one of enbodi nents 106-107, wherein a
generator matrix for the (20, 10) code {gims foll ows:

1 0000000001101111010 01 0000000001101111 01
001000000111000011L1 0001 00010011 11001 100

8888%825%25%2881%%1%)%5@ encoding channel quality lﬁcggagg‘g(élgg%%hsﬂlé%%geﬁsg transmit/receive

unit (WTRU), the method comprising:

generating CQI bits;

encoding the CQI bits;

applying a gain factor By to the CQI bits; and

sending the encoded CQI bits, wherein the gain factor 85 for the CQI bits is derived from a
quantized amplitude ratio (Aps = Bns/Bc ), Bc being a gain factor for a dedicated physical control
channel (DPCCH), and wherein if the WTRU is configured in multiple-input multiple-output
(MIMO) mode, Ay equals the quantized amplitude ratio translated from a signaled value ACQI +1

when a CQIl of type A is transmitted.

2. The method of claim 1 wherein for time slots carrying the CQI bits, if the WTRU is
not configured in multiple-input multiple-output (MIMO) mode, Ays equals the quantized amplitude

ratio translated from the signaled value Acq

3. The method of claim 1 wherein for time slots carrying the CQI bits, if the WTRU is
configured in multiple-input multiple-output (MIMO) mode, Ay, equals the quantized amplitude

ratio translated from the signaled value Acq when a CQI of type B is transmitted.

4. The method of claim 1, wherein By is a gain factor for a high speed dedicated

physical control channel (HS-DPCCH).

5. A wireless transmit/receive unit (WTRU) for encoding channel quality indicator
(CQJ) 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 By, for the CQI bits is derived from a quantized amplitude ratio (Ays =

Bhs/Be), Be being a gain factor for a dedicated physical control channel (DPCCH), and wherein Aps
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[00196] 118. The WIRU as in any one of enbodi nents 106-117, wherein
different transmt powers are used for type A and type B information bits.
[00197] 119. The WIRU of enbodi nent 118 wherein transmt powers for type A
and type B information bits are defined i ndependently in terns of a -39-
reference channel. [00198]120. The WIRU of enbodi nent 119 wherein the

pPocH, i B B A e e L R P ol kP

wher ei ™A & ttangmistad.t power for one of the type A and type B information bits
is defined independently in terns of a reference channel and a transmt
power for the other information bits is determ ned as a network supplied
fornul a. 10@20011R2wWTRIE oMWY ®ivherhodi filetlolsXhripneried GQAbILS, afitaerN TROWEr
for the type Binfornation bits i s conmputed using a Io?k up tabkﬁﬁ&&Utﬁﬁ.
100201 1ot gonfiguisd fremH i leripputapdBpieytreMBYID) mode. G as!s the awisisccamplituag,
met hod I ; LS| generating CQ bits. [ 00203] 125.
The met %H?o Q%ﬁ%ﬁﬁ?#&%én%ggpggi%g?Sing encoding the CQ bits. [ 002041
126. The method of enbodi nent 125 conprising applying a gain factor GChs
to the CQ Dhbits. [0 127.. The hod..of ] ep SV ST .
sendi ng theQEncoEé% 8592?‘5%@?%?HBEH@CS§g%%ﬂ§§§§§G%ﬁ@bﬁggﬂihivggf‘%its
i s der icygGigurédimnauldplantpuz editipi@bitpud®IMA) modeARs, equils te.quBdizZed amplicdei s
translated from ACQ , fje being gain factor. for. a DPCCH and the

transl é@ti‘(b‘ﬁa”élf“teﬂ?wn? Wf’é‘gflﬁlégéjaaﬁgi?@é"&‘e'é Lo gpe By BitgnsBltetls her formed i n
accordance with the following table: Signalled values for ACQ Quanti zed
anplitude ratios Ahs = Bhl113c 9 38/15 8 30/15 7 24/15 6 19/15 5 15/15 4
12/ 15 3 9/ 18. 2 8The WY sf gaist 15vheran Bpésia gan fapkns fore ekl skeed dpdiedithent 127
wher ei ' I A the CQ bits, if the WIRU is not configured
to a Nﬁ%&ﬁ%%gggﬁiﬁggégégﬁgﬁygggauantized anplitude ratio translated from
the signalled value Am [00207] 129. The nethod of enbodi ment 127 wherein
for time slots carrying the CQ bits, if the WRUis configured to a M MO
node, Abs equals the quantized anplitude ratio translated fromthe
signall ed val ue &f when a CQ of type Bis transmtted, and Ahs equal s the
guanti zed anplitude ratio translated fromthe signalled value Accu +1 when
a CQ of type Ais transmtted. [00208]130. A WIRU for encoding CQ bits.

[ 00209] 131. The WIRU of enbodi nent 130 conprising a CQ generator for
generating CQ bits. [00210]132. The WIRU of enbodi nrent 131 conpri sing an
encoder for encoding the CQ bits. [00211] 133. The WIRU of enbodi nent 132
conprising a transmtter for applying a gain factor Bhs to the CQ bits and
sendi ng the encoded CQ bits, wherein the gain factor Bhs for the CQ bits
is derived froma quantized anplitude ratio (Al s = Bhde, ), which is
transl ated from Acoi, Be being a gain factor for a DPCCH, and the

transl ation of Acof into the quantized anplitude ratio Abs is perforned in
accordance with the followi ng table: Signalled values for ACQ Quanti zed
anplitude ratios Ahs = BhstBc 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 [002121134. The WIRU of enbodi ment 133
wherein for tinme slots carrying the CQ bits, if the WIRU is not configured
to a M MO node, Ahs equals the quantized anplitude ratio translated from
the signalled value ANT. -41- [00213]135. The WIRU of enbodi nent 133
wherein for tine slots carrying the CQ bits, if the WIRUis configured to
a M MO node, Ahs equals the quantized anplitude ratio translated fromthe
signal l ed val ue Accu when a CQ of type Bis transmtted, and Ahs equal s
the quantized anplitude ratio translated fromthe signalled value ACQ +1
when a CQ of type Ais transmtted. [00214] Al t hough the features and

el enents are described in the preferred enbodi nents in particular

conbi nati ons, each feature or elenent can be used al one w thout the other
features and el enments of the preferred enbodi ments or in various

conmbi nations with or without other features and el ements of the present

i nvention. The nmethods or flow charts provided in the present invention my
be inplenmented in a conputer progrank..software, or firmvare tangibly
enbodi ed in a conput er-readabl e storage nmedi um for execution by a general
pur pose conputer or a processor. Exanples of conputer-readabl e storage
medi uns i nclude a read only nmenory (ROVM, a random access nenory (RAM, a
regi ster, cache nenory, sem conductor nenory devices, magnetic nmedi a such
as internal hard disks and renovabl e di sks; magnet o-optical nedia, and
optical nedia such as CD-ROM di sks, and digital versatile disks (DvVDs).

[ 002151Sui tabl e processors include, by way of exanple, a general purpose



