FEC CODE AND CODE RATE SELECTI ON BASED ON PACKET SI ZE
[ 0001] The present application clainms priority to
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entitled "OPTI ONAL RATE-1/3 CODE BASED ON AT
CAPABI LI TY," filed January 5, ;2007, assigned to the
assi gnee hereof and incorporaged herein by reference.
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symbols via a communication channel. The communication channel may distort the
data transmission with a particular channel response and further degrade the data
transmission with noise and interference. A receiver may obtain received symbols,
which may be distorted and degraded versions of the transmitted modulation symbols,
and may process the received symbols to recover the transmitted packet.

[0004] Encoding by the transmitter may allow the receiver to reliably recover the
transmitted packet based on the degraded received symbols. The transmitter may
perform encoding based on a forward error correction (FEC) code that generates
redundancy in the code bits. The amount of redundancy is determined by a code rate of
the FEC code. Too little redundancy may result in the receiver being unable to decode
the packet. Conversely, too much redundancy may result in under-utilization of the
capacity of the communication channel and/or other adverse effects.

[0005] There is therefore a need in the art for techniques to efficiently encode and

decode data.



[ 0006] Techniques for efficiently encodi ng and
decodi ng data are described herein. In an aspect,
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and a suitable code rate nmay be sel ected based on
packet size. In general, high?r code rates may be used
for larger packet sizes, and ower code rates may be
used for smaller packet sizes. This may inprove
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[0009] A receiver may perform the complementary processing to recover a packet

sent by a transmitter. Various aspects and features of the disclosure are described in

further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 shows a wireless communication system.
[0011] FIG. 2 shows data transmission with HARQ.

[0012] FIG. 3 shows a block diagram of a base station and a terminal.



[0011] FIG 2 shows data transm ssion wth HARQ

[0012] FIG 3 shows a bl ock diagram of a base station
wa@pasasd2es m nal . [ 0013] FI G 4 shows encodi ng aPdir/us2008/050316

decoding for data transm ssion. [0014] FIG 5 shows a

pl ot of code rate versus packgt size. [0015] FIG 6

shows a plot of FEC code versus packet size. [0016]

FIG 7 shows a block diagramof a transmt (TX) data

ocessor %0017 FIG 8 shows a bl ock diagramof a
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used interchangeably. For example, the techniques may be used for wireline

communication systems, wireless communication systems, wireless local area networks
(WLAN:S), etc. The wireless communication systems may be Code Division Multiple
Access (CDMA) systems, Time Division Multiple Access (TDMA) systems, Frequency
Division Multiple Access (FDMA) systems, Orthogonal FDMA (OFDMA) systems,
Single-Carrier FDMA (SC-FDMA) systems, etc. A CDMA system may implement a
radio technology such as cdma2000, Universal Terrestrial Radio Access (UTRA), etc.
An OFDMA system may implement a radio technology such as Ultra Mobile
Broadband (UMB), Evolved UTRA (E-UTRA), IEEE 802.16, IEEE 802.20, Flash-
OFDM®, etc. UTRA and E-UTRA are described in documents from an organization
named “3rd Generation Partnership Project” (3GPP). ¢dma2000 and UMB are
described in documents from an organization named “3rd Generation Partnership

Project 2 (3GPP2). These various radio technologies and standards are known in the
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descri bed in docunents from an organi zati on naned "3rd
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transmission timeline may be partitioned into frames, with each frame having a

particular time duration. Multiple (Q) HARQ interlaces may be defined, where Q may
be a fixed or configurable value. For example, Q may be equal to 4, 6, 8, etc. Each
HARQ interlace may include frames that are spaced apart by Q frames. Thus, HARQ
interlace ¢ may include frames n+¢g, n+Q+¢q, n+2Q+gq, etc., for g€ {0,...,Q—-1}.

[0028] Up to Q packets may be sent in parallel on the Q HARQ interlaces, one
packet per HARQ interlace. One or more HARQ transmissions may be sent for each
packet on the HARQ interlace used for that packet. An HARQ transmission is a

transmission for one packet in one frame. A packet may be processed (e.g., encoded
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[0032] On the forward link, at base station 110, a TX data processor 310 may
receive a packet of data for terminal 120 from a data source 308, process (e.g., encode,
interleave, and symbol map) the packet based on a packet format, and provide data
symbols, which are modulation symbols for data. A TX MIMO processor 320 may
multiplex the data symbols with pilot symbols, perform direct MIMO mapping or
precoding/beamforming if applicable, and provide S output symbol streams to S
transmitters (TMTR) 322a through 322s. Each transmitter 322 may process its output
symbol stream (e.g., for OFDM) to obtain an output chip stream. Each transmitter 322



324s, and termnal 120 is equipped wwth T antennas
352a through 352t, where in general S 1 and T > 1.
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TR N T e
yesh Wontrollers/processors 330 and 370 may direct the operation at base station
110 and terminal 120, respectively. Controllers/processors 330 and/or 370 may also
perform code rate selection and/or FEC code selection for data transmission on the
forward and reverse links, as described below. Memories 332 and 372 may store data
and program codes for base station 110 and terminal 120, respectively.

[0036] The techniques described herein may be used for data transmission on the
forward link as well as the reverse link. For clarity, certain aspects are described below

for data transmission on the forward link.
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processed by receivers 322a through 322s, detected by
a M MO detector 338, and further processed by an RX
data processor 340 to recover the packet sent by
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t erm nal 0, the transm ssion reéeceived via the

b@mmda& ) oot (hK) mn e gutestassyyatbol fordhe Gﬂ'dﬁ? hitet A& cated/R FEC

t.h t
A Eor T g 0§ R PRAG o if R Bire
0B8] I eqe v fiolisddBr Bae KRhsmAsIBROMERL fRR1iSY GPale KR code bits
e obtained by mapping B code bits to a conpl ex val ue

far the packpainay bastelih atchod ARWheaesnBssronl 1f aB KRRE)dﬂ‘ﬂDytS heve been

d for th f the modul
SRt B nahsy Subhiaretdatettibh TSymoie o e hiSiay code bits
i ?rbecl%g&lt%tsuﬁ@%uétﬁ qJI&RQetrﬁtﬁﬁnisichﬁl iRofr RE f@)lhé'(gdeclﬁ%ethat are

being zero or one ) given the detected
syetioh aflger ItIhBQ:tnmsnmsmn may bt eormbIRecFE@hdb@bBBs forethe same code

de t LLRs d ded ket of K
B R B i ARG ifiofiare T o haod for dnt a

[0039p M 98igeAeral, Meflcraddcbdinl i Rrfosthadddends e 6pEmeBitySusity a lower
the packet may be sent in each HARQ transm ssion. |If

gdde meRodbyaliffprent qodo dith aerscakior thampprckefe Hawwist, 4 lewer code rate
ﬁltake gﬁulﬁ% ?&r ng Sg{n ?egfgllén erzl)%g% %&g!s Rf#%frageqﬁay provide
fawain $6d SSitstnsl. heiﬂfki‘:‘rebllLIRﬁl dioage ot wht LIiREh dlowaker, a higher code rate
may result in worse decoding performance. A suitable code rate may be selected based
on a tradeoff between memory requirement and decoding performance.

[0040] The packet size of a packet may be selected in various manners. In one

design, the packet size may be selected as follows:

Packet size = HARQ,,.... *SE ... * N o iourees Eq (1)

where HARQurg1 18 the target number of HARQ transmissions for the packet,
SErreet 18 a target spectral efficiency for the packet, and

Niresources 18 the amount of physical resources used to send the packet.



resent in a later HARQ transm ssion may be conbi ned
wth the LLRs for the sane code bits received in a

WERr08108dBRQ t r ansm ssion. [0039] In general, bRCT/E82008/050316

decodi ng performance may be obtained by using a | ower
code rate so that different cqode bits are sent for the
packet. However, a |lower code rate may also result in
storage of nore LLRs. Conversely, a higher code rate

ma rovide fewer code bits and hence result in
E}f%iﬁge T teegre practrs cfigisRey éray be piletiet Dasdeory theaepryjed CQL
S C
R e TR Bl s e I8 o be
mﬂﬂmmymmemumoémemﬂs@h@wdeﬁadrng per formance. [0040]

ac t sr a packet e se ted in vario

MAE < Rominghd fufio oo Rrdsr Shcbiings st HmolS for e
%@dk%@ aedre@&vé@lah@\rﬁa %@%%H@Isz&e Th ARRst A" HBUFTEr memory. The

Et arget *N resources , Eq (1) where HARQ target is
melorsamgetham mfeqed@fzerqm@mr bnsbic ¢ rst@neup & M he&Rs. The memory
? 17e li\gta%l teaar dVENIFIZSg L}g%lt SdSeB &en? | n Eltgl‘ln%ﬁglyfa(pa‘;lhty The
FRBTIMEIE %e&h‘a‘e%ﬂ phékes singl cbbera@@eh@tnehﬂﬁﬁ @ﬂze g teakgRbsed as:
spectra effrcrency may be sel ected based on the
reported CQ, e.g., higher target spectral efficiency

for hifgrlt @<M-E% cket size may al so be selected g,02
based Oodofateer sets o?’paraneters [0042] Terminal 120 1

may conpute LLRs for code bits as data synbols for the
ket are received and arily stor

C y. tenpor the LLRs
ﬁﬁﬂg] bufAe oty AuatinR (ﬁ SR TREDRYASIF E/édﬂgriezlé a tradeoff
?A&@e&?ga&%t Gt & b SR BtUPRE OF(B\fI &affpie, Ehﬁetﬂ&?&%a@l’ezﬁ storing

may be any val ue and may be dependent on
ﬂ@ﬁWihaRsmapabppmtypamhmsuebﬁﬂO@hsﬁmpuhenheeﬁﬂpacamﬁnueoflﬁ

i SO 30 3125 PR R DREAESHT, % e of

1204 BdckissishomdbobRvigfibladdeante(02)2/3, kRN @ gi ven menory
size M there is a tradeoff between packet size K and

tddl r atlquarion (Dowsswneinpbrtes siagieesoksf is apigne thyt the memory only
§’t¥) erle E())’r Q@Q plargk%% r}@sydesé Y %bo@e Rglcifgﬁ Dl ' éack p%QIQer may be

orna th a co rate of 1
ﬁnt &Bﬁeﬁal\Mltoh wp t@@ giffeddre PDQRQhﬁterl@ce@ ack &ﬁs &ds2 eth@fneﬁﬁﬁ@ may be

wth a code rate of . ) ) )

partitioned into up to Q sections, with each section storing LLRs for one packet. The
relationship between packet size, code rate, number of HARQ interlaces, and memory
size may then be expressed as:

Packet size | Number of HARQ interlaces < Memory size . Eq(3)

Code rate
[0045] The number of HARQ interlaces in equation (3) may be the number of
HARQ interlaces (Q) available for data transmission, the number of HARQ interlaces
used for data transmission, etc.
[0046] In an aspect, different code rates of an FEC code may be used for data
transmission depending on packet size. In general, higher code rates may be used for

larger packet sizes, and lower code rates may be used for smaller packet sizes.



1/2, a packet size of 6666 wth a code rate of 2/3,
etc. [0044] Equation (2) assunes that a single packet

W0 20080823@nd t hat the menory only stores LLRs POF/US1908050316
packet. As described above for FIG 2, up to Q packets
may be sent in parallel on upgt o lefferent HARQ
interlaces. In this case, the menory may be
partitioned |nto up to Q sections, with each section

storing LLRs for one packet. The rel ati onshi.p between
ditket ~ ik S dows ar%lpg I endsisaie VersupRaglef iz i aeqosdangsgyith one

&S ylnsthl%%e ﬁ){hepE@ %o@é%&s(ﬁel% 833, he/ahe /3°afre Wﬁged. Rate

I nterl aces size . Eq (3) Cod€ rate
hanBEC c@ﬂe &V\Rﬁl)ecntnd eff ﬂacmketnmmq watquah tq 8y lmyhd:reatﬂrsst threshold

PR e R P R G REF T FhaBes el gt un Bider e is ereater

gah aMa&Ra@mnaSﬂﬂqapacl&%s;ze [a%4é<1ual MNo2Br q%@e@ﬁan di 608 Mhreshold
code rates of an FEC code may be used for data

WR@WD@STWR?@}Q@S@ﬁngR@ﬁG Packet codeds sah:c@érﬂértw Jpacket size is

R 0PI, DO 50 b8 Y 85 POFBh oo
Ma&RSteUﬂ@HZ]]chﬁk@Sl& SIU&@M@/S@ B 6ddeab s@l@@f@d ffah@pM&ESHSe is greater
acket size in accordance with one desi In this

8iMxRatefopcHatiBaglkaiRize. atfableok Stlmlaﬂaqsafge ¢pde EfRisdgagion for the
r. te 1/5 FEC code is selected if the
g%&@%’“%&gzlé%?% 3e?gual to or less than a first threshold
MaxRat eOneFi ft hPacket Si ze. Rate 1/3 FEC code is
selected if the packet sizeTaldedreater than
I\/IaxRat eOneFi ft hPacket Si ze and equal to or |l ess than a

Seppp tthreshol d MaxRat eOneThi rdPacket Si ze. Rate 1/2
Fli%&ode is selected i fCotheRptchadectminAeriteziogr eat er

Rat eneThi rdPacket Si ze and pmml to or less

thas 18 hi rd thr eshol d MaxRatpaémmbkﬁa@matt&)ﬁ@fﬂﬁa&ﬁetslze

faWila) |l ol

Ll O TEC LaUUC I i) DCI Cbl CU I I l IIC Eabr\cl oI 2T 1T o5 Yl CCll Cl

tIRata 10> M@Wﬂfﬂ@@k@t&zz & PatldsIsize £ MaxReteOnreEhirdPacketSize

TR | el Pl (e O PACPPY Bkt PacketSice

Rate 2/3 | MaxRateOneHalfPacketSize < Packet size

[0048] If multiple HARQ interlaces can be used for data transmission, then the
thresholds in Table 1 may be set based on the number of HARQ interlaces. In one

design, the thresholds may be set as follows:

If Q=8 HARAQ interlaces are available for use, then
MaxRateOneFifthPacketSize = MaxRateOneFifthPacketSizeEightInterlace,
MaxRateOneThirdPacketSize = MaxRateOneThirdPacketSizeEightInterlace, and
MaxRateOneHalfPacketSize = MaxRateOneHalfPacketSizeEightInterlace.

If Q =6 HARQ interlaces are available for use, then
MaxRateOneFifthPacketSize = MaxRateOneFifthPacketSizeSixInterlace,
MaxRateOneThirdPacketSize = MaxRateOneThirdPacketSizeSixInterlace, and
MaxRateOneHalfPacketSize = MaxRateOneHalfPacketSizeSixInterlace.



Rate 1/5 Packet size MaxRateOneFifthPacketSize Rate

1/ 3 MaxRat eOneFi ft hPacket Si ze < Packet size
wokoRas@eneThi r dPacket Si ze Rate 1/2 PCT/US2008/050316

MaxRat eOneThi r dPacket Si ze < Packet size

MaxRat eOneHal f Packet Si ze Ratel /3

MaxRat eOneHal f Packet Si ze < Packet size [0048] |If

mul ti ple HARQ i nterl aces can be used for data

transn1SS|on t hen t he thresholds in Tabl e
949 5 s e mbseO ARG ingsrlacpsrmny he Sonfigablc 91?3 %ﬁﬁgy the system.

%%RgﬁOn%ﬁll?thi)Qék%@%Ei hftR%: efl@ l\?e%tRa@e?)r{eq{llhrePr:@cke!S ze@1g‘ht§iterlace,

| nterl aces are a use
I\/IilxRate@@ﬂHElfPa;Cﬂ{%mEt@ﬂzlearlace MaxRateOneFifthPacketSizeSixInterlace,

%ggg{ﬁg)@qi éft@&g‘ég}gg 1%, Iztgr ht l(P f\/leax{{ategheHalfPacketSizeSixInterlace

May Rat eSxe- iy € Raskeles Z?&hﬂl’iﬂll e fadCloterdife the values of these
MaxRat eOneHal f Packet Si ze =

mffgataé)@n ettibdtPn bkeed Shiy elfi mempnyt sire,aibe . nunfbe of GARARMterlaces,
C{(er l Cesa’g%%lgtﬁ%\ég]lkle?a%l ieg{g%r th%stﬁfesfl(;]l(eig] for code rate selection may be

JaxiRaheneblibihPacket Si zeSi xI nterl ace,

MaxRat eOneThi r dPacket Si ze =
thRateCneThlrdPa%ketS|zeS|§kpaerk%Cf and

IVBXRat’[ﬁgA (]).!a P eg;p(zré(sge odce rate( r Eq (4
Max Rat eOﬂertf)Pad‘{hﬁh&rbéHAﬂKQﬁlﬁéﬂlme [ 0049] The nunber a®
of HARQ interl aces may be configurable and set by the

t
WhRRAceorTeR (/) epdsieausito 6. 4 L of Pdce, MaxRat eneThi r
dPacket Si zeEi ght J.nt , ,
Vel SOl o Red g SRiseh mpyice agurein. and

Max Ra{h@@ﬂ@ﬁ hihParkabli e &del rited!) F&CLgiven number of HARQ interlace.
thRateCheThlrdPacketS|zeS|xInterIace and

Wﬁat eqpeal k& ?ﬁ ketnsinge B 0<hi n#! %Eieﬁﬁﬁler{ﬁé’tﬂ?@sholds for all code rates
configurable attributes. Ternminal 120 may determ ne

U.womal es td RBteedeonfi, gasr sliiven anterqubmrei4basﬂdesmld(r) may

T rPo BRIt SRR P BT iR T0Hs EhALGHER durfBye OF HARQ
GRS cEAL Borifhg qtzo @ﬁhy@ﬁd e GesBEIaL Beskt@sutd C41LEWR! its capability to
Tuhr esuhol dL(r \) =- *Menory size Code rate( -r)

thy S(yat)%mNulmbémotl@r dI%B\RQ tpmn@all glayifsetrdecapgbidity atfel(rmeytlon (c.g., its
ngélé)p)fe%m%l'{ﬁt US e Sten{ I%%X %ren %/et?éi‘mgle tﬁe fﬁre&ﬁolldg for terminal

120 bsdaalon(the chﬁabfﬂlt& hﬁﬁfﬁrh@lhcﬂh for argodﬁe rtihb %Wtémfrﬁdiy thereafter send

glven nunber of i nterl ace.
ata to terminal 120 in acc ance with code rates selected based on these thresholds.

[0051] In general, the FEC code shown in FIG. 5 may be any type of FEC code.
For example, the FEC code may be a Turbo code, a convolutional code, a LDPC code, a
block code, or some other type of code.

[0052] The system may also support different types of FEC codes. In one design,
the system may support a Turbo code, a convolutional code, and a LDPC code. These
different types of FEC codes may have different characteristics and performance.

[0053] In another aspect, a suitable FEC code may be selected for use based on
packet size. The Turbo code may provide better decoding performance for larger
packets whereas the convolutional code may provide better decoding performance for

smaller packets.



[0050] In one design, termnal 120 may determ ne the
thresholds for all code rates supported for the FEC
W@ o8/ 08@3¢. , as shown in equation (4). Threshobd(/D}2008§50316
correspond to the MaxRate paraneters given above for
di fferent nunbers of HARQ intﬁflaces. Term nal 120 may
send the thresholds or attribute values as its
capability to the system In another design term na
may send capability |nfornat|on . i.ts menory
Eiﬂééi t JFlné @9{&5 érilotiffd By Fié% sietis P?ﬁ%an@ﬁ &ith one
H&Efﬁ? I'Iﬂltﬁiﬁ dEﬁ% ttf?é Eﬂn% utﬂ)gﬂ cgaé ?scgef%@teﬁqgr &%qmb hél%ét size 18 less
or mati on n case, the system may therea
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LT PR (B e SR by A Ol B 3kroB Mmghold) sphe LDPC
@cideFﬁC;et&% forQlse 6K @t@bsoket bee R F%gr@d@étethmwweec@na UhRShold. In
code, a convol utional code, C code, a bl ock code,

mnesain’die difﬁeqﬂdtsﬁp@ldoﬂlfﬁﬁbeilés rr[a@(mzljl bWeﬁ@yistreqmﬁebyrablleg@lue In
ort nt .t cod n
%s y%l}’q 1T’ t%hrS%hOY(f a %{i‘ug u(e’bgelc'h rn% ﬁvgggﬁltgg)glsome other

cade, RNdn@ debRk; @Rdesconflafifeskblfifier £rbntiyResle OValid=¢hat may be
codes may have different characteristics and

pipmyRerbI: ermingb 5] andwseah%ﬂitiecrap%i@;ié@dp thexsysignt abl e FEC
?ﬁgg]o bgfen%t%ll eﬁlteegl {GQIE) er{t‘%g c@)ﬁl%lﬁfattloﬁl &€ FEghgodes of

de nmay ‘provi g pertormance
Hidfegeit tjqﬁae kat sanphesecaSFEGecode. n\Rnhhénnma,l the egecmmayiay support any
provi de better de &;ding per f rna ce for smaller

pueRe . dosHps mdRnGCc&dite or srdt oY ede dereadhefisgsode with

RAGKAL cKicabtel b &6 Spt'hijé%HGl%s Wa ghbe%?erﬁiﬁl%ﬁ%gsedl(ﬂl Fdiols factors such
desi'gn, the convol uti onal e is selected for use If

ththepaokety siczef ths rt@sert tihamumbeeqﬂhﬂAR@ igteflages tavailable for use,

ARteE of 6 g leARe PR s e FbEtsv R R uitoghl ket to

k@9ISint PAAIQS tHRO et ttﬁlnﬁ)e§ F AR E8sMabHonsTigcddIR  speed of the
code i s selected use if the packet size is greater

raseivet k. second threshold In general the first and

DRSEC® R 8 T oFRRA0S, & 4 P R LR ot i

waltipte coddiratds BRYmag sdndBthbiirssholdsFomd] PEQebdasals i capdbility to the
one design, the second threshold is a configyra l e
T U tTiilstSYhtav Hay petfarpiliéacede sedqotippand defermpyg %éwtable FEC

P BDLEERT ! LR YRR 1P B o A Bz end he
'dtrésihelde rfor diffeesnt &fid aniﬁst Ve sgteinb@ay olde peFurm lttedermat@ selection
orl]rea ssé ecteﬁ@é@gocfeu@a% ah packet size and the set of thresholds for that FEC
code.

[0057] Although not shown in FIG. 6 for simplicity, one or more code rates may be
supported for each type of FEC code. In one design, the system may support rate 1/5,
rate 1/3, rate 1/2 and rate 2/3 for the Turbo code. Three thresholds may be defined
between the first and second thresholds and used to select one of these four Turbo code
rates. Alternatively or additionally, the system may support rate 1/5, rate 1/3, rate 1/2
and rate 2/3 for the LDPC code. Three thresholds may be defined above the second

threshold and used to select one of these four LDPC code rates. The system may also



nunber of code rates and any code rate for each FEC
code. For each FEC code with nultiple code rates, a
W@ 2108086286 r eshol ds may be determ ned based on REF/US2088/050316
factors such as the nenory size of the receiver, the
nunber of HARQ i nterl aces avajJ able for use, the
nunber of HARQ i nterl aces used for data transm ssion,
t he nunber of packets to send in parallel, the target
nunber of HA m ssi ons, .decodi ng peed of the
pepertyetiplgicede faé%ﬁs%} theeoRy plfional Gode wnd ope PRiMQEs threshplds may

Bl u§elart8§§9ér$a%ﬁe bPh g%ﬁﬁﬁbr{:eﬁgoﬁﬁcﬁﬁtéc‘éﬂa} Bod@hich Pl & code

rates an sen thres or al FEC codes as
[00S8F apdbiHei th;csh(ddds fe asgistre FECTdode sysdaenmipgd pecd on rhe number

FEC co ction and determ ne a. sujitable FEC c
oLt ST RRE PR U S BeE T S haR® TS o Tegprdiess of
ihié%uﬁﬁfék 8} p&ikeR RN deheint fuarnoltsie ftlQEsHil)'lcfsfa% ﬁ@t%rn%ﬁ&i based on

codes. The system nmay al so perform code rate sel ection

thgmumbse pe bR FECangsl esdsaioe dat@rtramﬁelsg@ok@ﬁn gheztbreshelds may be
eshaol.ds [ 0057]

S ERIELRR S PP LRSS oE BB % s idn BT £y one o

[09se] COdHG.M@%w@%YoIB@k Sidpaar (Bfeeddés@gn &ACX dapepso€ssdrBT0, which

code, I n one_ desi the system mad s%port rate 1/5
foay else/bg usedyfos Ty taﬁEPCﬁ%f%3&()glEI 3 tmeﬂ%d@@a@cessowlo a

IR T HIERQE TP EREILOFh Y PRERCfuckl Fldaf enerate o

T bfor e padkat, @ad phditids I?’?ﬁéiw&ieﬁtpabli?gﬂwﬁﬂgahalﬂl%C appeaded to the
te t ra , a

Ig%ﬁ%t z?fgeaé%é lﬂfafygga%é@%ga&%cel‘*ﬂﬁ F%@et@ml%%wgﬁfggr thapa St is decoded

g&{écﬁ?@rﬁpg}y&the second threshol d and used to sel ect
one of these tfour LDPC code rates. The system may
HI060k up plor FEGentoder 2¢ oty rectesthe dorntatted packet Ieutdd@rthet packet in

code, and nor e e be .used . to sel ect
BrarisnSy naRdRyr FBI UMV B BRaF WHodBd PRAL ¢ piffgpicker. mn
e debi@ntsho s MPFUS. 7,arE@ cdod8N 72 achRdE seitéhcd ebe il 789 a Turbo
based on the nunber of avail able HARQ i nterl aces (9,

@Ih?@dert?ﬁé) s&ﬂﬁvqlmtrcg@h@lcadern%ﬂ@ b@i @rstPEeegla@@ﬁréé@ Stvitchg22 may
Pnﬁ npa%rt opr%gtlt(edt é%ckﬁgf 9(9 o ehd dB@%?{)T gonv élphagif em&g 740, or

resho are détermned ase e nu

LDPer btﬁﬁ)ﬁsr 0sedcpadingabl the 8¢18dted FEON codeheﬂ"ufﬂﬁ)eencoder 730 may
t hreshol ds may be conput ed based on t he nunbe

prorethe f%n%%p@qkeb@r agepigiency wh gy base eod Wraé%&mg gate 1/5) if the
A, oy RSt 8 ABLASERSRL g s
&dcGrdadce \Mﬂhm hasTE)éodatrae ge.acestsdr3)3if@he aonvolutional code is selected.
LDPC encoder 750 may encode the formatted packet in accordance with a base code
rate (e.g., rate 1/5) if the LDPC code is selected. The base code rate for an FEC code is
the lowest code rate for the FEC code. Depending on the selected FEC code, switch
752 may provide the code bits from Turbo encoder 730, convolutional encoder 740, or
LDPC encoder 750 as the coded packet.

[0061] An interleaver 760 may interleave or reorder the code bits from FEC encoder
720 based on an interleaving scheme. In one design, interleaver 760 implements a
pruned bit-reversal interleaver (PBRI) described in the aforementioned 3GPP2

C.S0084-001 document. The PBRI may be functionally equivalent to an approach
where a coded packet is extended to a power of two by appending padding bits, the



cyclic redundancy check (CRC) generator 710 may
recei ve a packet of data, generate a CRC for the

w@awRe8623@nd provi de a formatted packet havi ngP@TESIORNNS0316

appended to the packet. The CRC may be used by a

receiver to determ ne mhetherighe packet is decoded

correctly or in error. [0060] "An FEC encoder 720 may

receive the formatted packet, encode the packet in

accordanc with an FEC code selected f r t he packet
gHenqsAoRaclet & Hddkavehdk epcorfi%m@h\éﬂtaeas gﬁewwﬁﬁnteﬁleaver and a

gérﬁutﬁg pfc@& NARGRE] B?Qeé rﬁl\ﬂketdcﬂ?sseé}lﬁz?enf ﬁ%'paddmg
Tur bo enco er 730, a con qu onal encoder 740 an

kits. LDPC encoder 750. Switch 722 may provide the

tted acket to.T o encoder 730, vol na
Li¥sdEer %5 aBmetFne L dhgomar 950 lohafnb toror RS backet from
ﬁl@érfeﬁtfﬁw OB AdGRSAR puntiirBRl SRGIOLES off %rér&ydee&%o&ﬁed H€ the sclected

formatted packet” i n accordance wth a base code rate
e@legrate aatd@cmo@c) bﬁlbW[ hleanrJﬁBan@opl@Vlde tbe Ipetmeedumber of code bits

g%gi\i 8{1 lflhe selpe e rC8 %r:aeer \%Ilcf t% gg% eg g&%g ereI? 1tt18n %3‘62 %}agtrgpeat the

B{tﬁﬂromfunﬁﬂ%m Meatsdiryoradbtaindie: d&irsé kgltRehbek BPGits. A scrambler

encoder 750 may_ encode the formatted packet in

A way seremblg thﬁ bis famaundofy tegpdoprzeythe datgy A ggrambling sequence
S G T £C
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Pepeudi geneoitort fudyatielct Bd IHESR eegae igitatiedl at5Re srant of the packet

Bivoreae nolst “OHoHEY b7 BB G R MG B9 ofsergal 120, &
g&@tﬁ'qDQﬁ‘?flgf hakO Qﬁzﬂ;erei'ﬂ S BUEH, 5%@&’1{%’{ forQt FRYx FHERS 15&%%8@21 frame

or reord e code b|t from FEC encoder 720 based on
mdex mif gt davti frgms cihewhich |the graekaddsisgnt, andfoe rsbmav@heﬂﬁﬂameter

SRl ant i e OR sPeha D e B Prg. R EhGhuGoR4 with th bis

PG IBRMbIIAR @ecﬁ&%e 13E%n &8tef senedtl sty YA @ﬁﬁbmh@gyer Y& may map
an approach where coded packet is extended to a

pewerangfled bits W@bﬁ@m syenbekdersad ob iatsslecter arodudsiigadcheme such

d .n accordance with a
EQ§5$%ngggﬂw ‘{§§}e5§%r and a permnuted packet is
[0963) ned’ 16y 7 rsl@@ﬁ@ Ngpdchie c&@fgmﬂfﬁd( &ith proaeﬂ;of BIMVA pgckdignay also

gaddlng bits. [0062] A punctur|n unit, 762 nay recejve
¢ prasewred p Pﬁlq‘ Brnpge FE REgmple ireReEFPR 0P ygaMhlige may be

BRcRl4 ;%gf 8&‘?&&&&9& srﬁ}gglsgscode bi ts based_on

e se e rate, as described below. Unit 762
[ﬁ%4pr O\EI(Re &sihlewys raodeck diaptaer o0f dedgleobTtubo encoder 730 in FIG. 7.

In this design, Turbo encoder 730 implements a parallel concatenated convolutional

code (PCCC) and includes two constituent encoders 810a and 810b, a Turbo interleaver
830, and a multiplexer (Mux) 840. Turbo encoder 730 encodes a packet of K
information bits in accordance with a base code rate of 1/5 and provides a coded packet
of about 5K code bits.

[0065] Within Turbo encoder 730, Turbo interleaver 830 interleaves the K
information bits in the packet based on an interleaving scheme. Constituent encoder
810a receive an X sequence composed of the K information/input bits in the packet.
Encoder 810a encodes the X sequence based on a first constituent code to obtain a Yy

sequence of parity bits and based on a second constituent code to obtain a Y; sequence



based on the selected code rate and the packet size. A
repetition unit 764 may repeat the bits fromunit 762,

WO toogegR3cary, to obtain the desired total nunk&r/Usf008/050316
bits. A scranbler 766 nmay scranble the bits fromunit
764 to random ze the data. A scranbling sequence nay
be generated based on a |inear feedback shift register
(LFSR) inplenmenting a particul ar generator polynom al.
The LFSR may be initialized at the start of _the packet
A PR Difge @Il CORiteant AagPdpRS Ht sPa feth Baskaudise gomposed
AR ie@avE@ s nﬁ‘é)mlﬁg*bﬁain%?l%ﬁ% 438, O'En&'f)de?tt%l@laaéﬁogés the X'
a serving sector, a packet tormat index for the
paokede, based oathe fimdeonstfuctth@dt ite sbtafrr &M sequantvie @il phtisy bits and
packet is sent, and/or sone other paraneter. Scranbler
B66d oayhqecdat constitabntsiode talhdt{iX@RY| eéqubhee dfiptasityf bicm
unit 764 with the bits of the scranbling sequence to

a6l at eVibinaenish eangiteent encedeni¥dl. mrappelr 8¥Bdirstasasseamll K input
h | his 1 at | .
LAFGBCEATRLE LD P SRR EL AP IR SRR iAo o e

OldeclBNIcset/n addROB34 simh$the bits Hins switdpeld Witk thdesis drondhdder 822.

TX data processor 310. A packet may al so be processed. .

Prlagtundts Slanhky and £} agxconpled  inspiacss ey dalaonniafdp ssceiving the
: b ) . ‘

SERRE LAY, R0 42 BN, BT 1 ane 20 e

piioxglcaits ofitpat @eslidgns Iaf andusmittoh @h2.0 Aaradd8®2idrsufds e Jutpuitrof adder

ket G5 s cad 900 GEFOAL) ety Ry Camisichplmisghe Yo or Y;
e R b RGN aH P EA (NG TeliDOw e dely units
8¢ A8and3008RAHE & PARY Hits Tbr thel VI GF RRLIQReEL gAll Q%ders are

accordance with a base code rate of 1/5 and provi des

fde-Padked @nstahentendde3dea pidvides [3R065]codé blts Bomposed of the
Turbo encoder 730, Turbo interleaver 830 interl eaves

Ersayenca PHKnsicEatip bits thg Yy praugeeaeitk paiyditsnthgry 1 sequence of K
. o . . 0 .
g%gtirﬁétggyﬂdqg taf Bﬁ%e Smg?%& 'tc{)]rgs?@en?gﬁ&%g{ 8 %b ?ToRfﬁ(fég Iba:fstr 9 code

equence conpose I nformat 1 on/ np

bifts EdiBpdag leithe EICRYBENB K endatas bibe the YEagH&ERe of K parity
based on a first constituent code to obtain a YO

b Hen¥e seduched ot K phtitysbianghdorgddien a second
constituent code to obtain a Yi sequenceof parity
HI063] SiMultiatexyr, 84®nskeivesidint 6Enetepd8bdb froet ednstisucah encoders

Fpeain 08 g BV e e 9t bribgescairacse Usylenge and Vi
E@% @gwﬁﬁﬁ%“ge‘:ﬁfgﬁtfs&hg%g;slé%ﬁa%%tblt%qg %het & s%%{leaﬂcg p usYg taiil bits from
switch 812 in both constituent encoders 810a and 810b. The V, sequence contains the
K parity bits in the Y, sequence plus 3 tail bits from adder 824 in constituent encoder
810a. The V; sequence contains the K parity bits in the Y; sequence plus 3 tail bits

from adder 826 in constituent encoder 810a. The V, sequence contains the K parity
bits in the Y, sequence plus 3 tail bits from adder 824 in constituent encoder 810b. The

V/ sequence contains the K parity bits in the Y| sequence plus 3 tail bits from adder

826 in constituent encoder 810b.
[0068] Referring back to FIG. 7, in one design, interleaver 760 may interleave the U

sequence and provide a permuted U sequence. Interleaver 760 may also interleave the



based on the second constituent code to obtain a Y1 '
sequence of parity bits. [0066] Wthin each

w@ogvsd2eent encoder 810, a switch 812 first peCHES2088/050316
K input bits (up position) and then passes the bits
froman adder 822 (down positjjgn) for three clock
cycles. An added 814 suns the bits fromswitch 812
with the bits fromadder 822. Delay units 816, 818 and
820 are coupled in series, with delay unit 816 )
Ve cequangg to bty taguto sequeageringrleaveniipe Vo gsegugiisgstor plfain a Bo
outputs of delay units 818 and 820 and provides its
apRac, il pravide ageamuigd Mo cisaeense campad&f aiomatg g from the

t he t put of adder. 814 d the outputs of _delay unit .
B 6n QB Rebistana IRHeH GE 20 dy o ield g B G S6atagrt ehSbtain an
! e: 2 U (o) r i
A1 SEHHERESInAaTRE P2 R, IGO0 L) YeoBGRET afif rovide o

Py, Par icdgderRelcdmpBSedtdTaltdinaRbitd from BRAENER, séhences.
adders are nodul o-2 adders. Constituent encoder 810a

[0069] dePudktuting wade/Bi timyc agrpiisecthcothrth epcknsequesaences from
matic hits, e Yo seque

of syst ce of parit
&tqrg’avqrh7é%ﬂnd§gaﬂgﬁe éu{;{élqgt B‘ém]g?r)pfjt}iofig ’%lt%ﬁ%ﬁeg opé?wlq: selected code
bied S 1 PufBol @deYratcCPBSE isEUERL, SRS MRI76310Ry g;;ré’%{(&i@%?e pfmuted U

+ 9 code bits conposed of the X sequence

syqeterrafdllowkd by thd fremv@ds€giénequafce ofawed Yy Hictermuted V, /V/
Y1 ' sequence of K parity bits, and 9 tail bits.

poperic. Miluibolcoderat840 is edeitod sharheni6K2:mag prwde the permuted U

fromconstituent, encoders.810a and 810h and provi.des,
siaoan oot Bt mrIe Ve stn sameacty, Thbpeiagy Vi g pauence

T T S DBt SRR, v o
patfut oD stddeHeniolBRee ‘Bzrﬂ% B0 AaBGi8 HPkhe pERAUNY® V, / V. sequence.

sequence contains the parity bits in the Yo sequence
PheiSendaitiag bitbinias B disdaadbderif §24bd sbdeanstd/d uerlecedds G@arunit 762
810a. The Vi sequence contains the K parity bits in
meg prpvide dheepemyid,y squende fellpwed bonihadirsl | @063)/42] bits of the

constituent encoder 810a. The VO sequence contains the

RETBRIGd: o bYt sequenachd hyaeraagingrvis msyuzs diseaded. bits from

r 824 jn constituent coder, 810b, The V1 ' :
ﬁg’gﬁbncéné%?]?%ﬁl%sw 1@ lﬂ%@l ?7ya i & & Tape %/ﬁlzl"uyéo code is used as the
FRALBAC LD IHE o"f'}le{a abde Bk §/4 nompdde rarescacﬁaih&hg% Eur%céuring some of

constituent encoder 810b. [0068] Referring
fhle@odd pits.n Thw el udes taple, dasignendyedlosy a 26@laviyrbp nicerdee &vsupport all

t sequence an ovi de.a rnut ed U seguence. .
phifer EEY 6o B nay TPl T FiBePREAVES PHE VB by tERREeq yith other
ali@isne aNwhA SRSRNERbo todgr | eave the VO ' sequence to
obtain a BO sequence, and provide a pernuted VO /VO

HWqlbnc & l6ufpihong aoblogh diagram ef bideyigh obaprvpdutional encoder 740 in

FIG. 7. In this design, convolutional encoder 740 implements a rate 1/3 convolutional
code of constraint length 9. Within convolutional encoder 740, eight delay units 912a
through 912h are coupled in series, with delay unit 912a receiving the information/input
bits of a packet. An adder 914 sums the input of delay unit 912a and the outputs of
delay units 912b, 912¢, 912¢, 912f, 912¢g and 912h and provides a V, sequence of code
bits. An adder 916 sums the input of delay unit 912a and the outputs of delay units
912a, 912c¢, 912d, 912g and 912h and provides a V, sequence of code bits. An adder
918 sums the input of delay unit 912a and the outputs of delay units 912a, 912b, 912¢



A0 and BO sequences. Interl|eaver 760 may al so
interl eave the Vi sequence to obtain an A sequence,

WO piogseave the V1 ' sequence to obtain a Bi SROUESE$/050316
and provide a pernmuted V1/V1 ' sequence conposed of
alternate bits fromthe A anﬂSBi sequences. [0069]
Puncturing unit 762 may receive the three pernuted
sequences frominterl eaver 760 and provide a
sufficient nunber of code bits based on the sel ect
gt T PfPYldfFfu? Yo SeBRFECE 8f 6049 BtS sA JuiERICES, 92tOH€HltlplexeS the

"é’”'\tf Jﬁlzvz é &Uﬁe?@%ﬂéﬁ%q?ﬁ%t% %tgx@gﬁ cofdQ'b gwed

pe 0 sequence,
?r].lt edie\fdltﬁig bacls&qEﬂéh dein drfic dasrdmo 1rrtcnt®vcta’f@ 111&38recswe the Vo,

elect t hen un t 762 vi de th ted U
if G cE polFtRe Ay Cr iR sats | A SalouBHids o permuted
Yaf \bfg MR WlericaSGMBNGEy MRYIRS WS ?rsQ(ancé fo obtain an A

code rate 1/2 is selected, then uni

wquldée itBgcaRe ARG GsuSRAUB Raih O Boywdedey, ke 1ﬁtbﬂl§atve the V,
K+ its of the pernmuted VO /VO sequence. The

$e)é1r¢9mcr¢| tagpligin s @W%@f@lc@h dutarleragr 70 mayrlbgn doeiedq teeA sequence,
[ 7

Eo_ét%ﬁ{?ﬁfe%e%gﬁéem%%ee?@r Pt By & HeeRr S e ermuisg Yy ViV,
Eﬁliqtﬁlgnc%m}\&@glp%ecrggg%agg dr}(%[ {ﬁ%gﬁ&yﬁuﬁ e dcoﬂ'{l&uES i,c\}]%%]ﬁy encoding

H‘l' &Ssordanandvith tle badeecoleSrafeunld poadstering t@&ﬁtﬁl@&hlgﬁw code rates.
e code rate, and other code ratfs 1/3, 1/2 and 2/3

69 orates IRy P AR teslowith dfferans complutignalscodeh s

he
ke, Comep g oy A T g henionc

665%2 @S@B#ﬁﬂl ddcsmebeos upptrhbt ednwdrs tknotvhan thkesitgridpltiple code

e.g., Wwth different T (of0) 0071] .FIG shows .
ek b u gt T s LG S B St b Tl mentioned
74Pp? ¢ $90€4-001 doBurhbits desi gn, convol utional encoder

740 inplenents a rate 1/3 convol uti onal code of

H94l r ailiiG. [18nhowis @ blogk divignang ohe desigh ohBK datrcprgesssqi4ip0, which

Bl Moo TR HEER PR ISR R R, 5 SR ROEad Brocessor 360,

b LORNGn it tion kit 1010 SnSf redeiP@ alecedeteciil GadRIs §dih MINTO detector
t he i nput of delqggunlt 912a and the outputs of dela

g#ft ped omywomputecLLRy for codg bits recepegdfara paodet haspd on the detected
n%’dléjeSA ade}’c‘%%éﬁ@y 98¢5 2 9&%@5 {;Sthe /t'lR%d?a%Ed Wh¢ h]% Wlambling
S ay

e I nput o ay unit a an he out pu of d
segjutisceds2d, bydth2ctrarSinitr. 9A2 dLlakh dothb2ier alm)dl4 phoy co@bina LLRs for

Vi sq&uenCﬁ of code bIES. An adder 918 su t he i nput .
B 59 ALY CRrSEnANY Elt?feHétﬁ% FRRSTYPSIORS: r@n&ﬁ?w msertion unit
%-1?631’11619 3Bt e%sa{‘:‘c@rfgr %d%rblé%t Péc@Weg% ﬁﬁe\éaﬁgéﬂu%%cﬁaﬁfre may be

code bits. A nultiplexer 920 nulti pl exes the
an LLR of 0, which may indicate equal likelihood of a code bit being ‘0’ or ‘1. The

code bits not received may include code bits discarded by puncturing unit 762 in FIG. 7
as well as code bits not yet transmitted. A deinterleaver 1018 may deinterleave the
LLRs from unit 1016 in a manner complementary to the interleaving by interleaver 760
in FIG. 7.

[0075] An FEC decoder 1020 may receive the LLRs for the packet, decode the
LLRs in accordance with an FEC code selected for the packet, and provide a decoded
packet. In the design shown in FIG. 10, FEC decoder 1020 includes switches 1022 and
1052, a Turbo decoder 1030, a Viterbi decoder 1040, and an LDPC decoder 1050.



Vo, Vi and V sequences and provides a coded packet of
about 3K code bits. [0072] Referring back to FIG 7,

WO p0osgs28esi gn, interleaver 760 may receive theCKOS$2008/050316
and V2 sequences from convol uti onal encoder 740 and
provide a pernmuted YO Y1 Y2 spquence. Interleaver 760
may interleave the Vo sequence to obtain an A
sequence, interleave the Vi sequence to obtain a B
se guence and inter| eave t he V2 iwquence t 0 .ohta

G2 maxirspyida s LB tordyriondsroperold3e tlﬁe@lpéecodaer To40, or
Em@e&%%de f s ﬁ)@nm%&ﬁqg@sa@%{?@% oddd! I PBE dR¥odeP8030 may

C sequence as t V2 sequence.
fedotle pheeLERsl &f tﬂlatTelsb(rragdeble sslepipdr t\ettriiatccodee 1040 may decode the

ERE s Rweiaeairs oy LPGHEEP I Ogak cBaess the LLRs

ff%@iDPMJMdelqk 8cl6QEe DRpERIIABYn @ﬁesw&eedm b€ dwidch 1052 may
ferent convol utional codes. [0073] LDPC encoder 750

pﬂwyldﬁethﬁ rdstedednitsdirars Berbe rdeb@cti:r|1|6)30,h¥1talfoorde¢mi¢t il@A@gor LDPC

0084- 0 nt Qr~j t her ners Kkn
Frvorine oo i oot far HEREL & ok e CRINGH alifRofte decoed
p&&et@aq@rsﬂdede@dmg, staags fesepdord. i n the
af orenment i oned 3GPP2 C, S0084- 001 docunent. [0074] FIG

1976 hond"1%- Hilodiewdisadasian of @ aragess p0ofor ranymitting data with code
RAOSSSNN iR oL TBY /6 oR e lRSRplAt B gl gy stctin

any LhdRobtaimed} atg.,oreceined fidd G tmmntaecml sempithel descelcbedapability
Srrbolsfroli\/Odetecth drmy te .

oragaR (Hey ?eﬁ@é}éﬁ%hmﬁ?ﬂ’e‘gé dheteripinel fblogk H@-Rﬁ\ packet size
ﬂﬁ‘ﬁs%%ﬁ da@YERQRsioft HES6E ﬁ@#éhﬁﬁle& 0dZ JRYhAGS & &gl}'ﬁt&ﬁ (1) (block

the LLRs based on the ‘scranbling seguence used
11 Fens M coda ratedmay bR seleatsid rfeom 204 g raalglutadltyooﬁa)d@u%s ffor an FEC

RIBR Ao HieSoatlor peil e 3P Bt sty $qlda§?% piggjessively higher

b&feefraies SeAsWeRSteliabr ﬁ%@esﬁ'vél% lﬁ'%tar ?&‘k@! (Ewcktlh@@ The FEC
packet. An erasure nay be an , whic

wﬂﬂ pay eorapyissl Fmbelqori@cﬁm bbPg codelen mIWOb@lpn@l coce ersorne other

Th gcdke? %1% c&?ed h&e& r\c{ae;tbc mai}ﬂl Eé ¢ %&g % hte FEC code
car ge Bunc un (% E as vve as
Malblat é‘odﬁ@bac)k%t (HldicéknBImSD t @He cdkiedqjabkca rﬂlaeyab/sepunball& if needed,

may dei nterl eave the LL om unit

NG e o e Forter ko (Ripckyl P9 aFiceided P, afcr any
tﬂﬁ@rﬁ& 17na [bg (H@er?ﬂm’: Esgd gﬁ{f ﬁrgﬁsrm@tga? 9016@{)’1 1@99 ei ve the

eco
[0077] For block 1116, the packet size may be compared against the at least one

threshold, and the code rate may be selected from among the plurality of code rates
based on the result of the comparison. In one design, the plurality of code rates may
include code rate 1/5, code rate 1/3, code rate 1/2, and code rate 2/3. Code rate 1/5 may
be selected if the packet size is less than or equal to a first threshold. Code rate 1/3 may
be selected if the packet size is greater than the first threshold and less than or equal to a
second threshold. Code rate 1/2 may be selected if the packet size is greater than the
second threshold and less than or equal to a third threshold. Code rate 2/3 may be
selected if the packet size is greater than the third threshold.

[0078] FIG. 12 shows a design of an apparatus 1200 for transmitting data with code

rate selection based on packet size. Apparatus 1200 includes means for obtaining at



LLRs in accordance with an FEC code sel ected for the
packet, and provide a decoded packet. In the design
W@ hs862e6 FI G 10, FEC decoder 1020 i ncl udes SRET/URI®E8/050316
1022 and 1052, a Turbo decoder 1030, a Viterbi decoder
1040, and an LDPC decoder 105Q, Switch 1022 may provi de
the LLRs to Turbo decoder 1030, Viterbi decoder 1040,
or LDPC decoder 1050 dependi ng on the sel ected FEC
code Turbo decoder 1030 may, decode the LLRs if the .
feartisme dygehal gt%eﬂeefef gRfle ot S@P%Pma ¢ 11omaap for determining

gp&%?m%‘g) sk RS daka ﬁ‘!i}% W dufngl] 49 ql?&%t h?or%@fe@t‘fﬁgeg code rate

C deco 1050 may co e the LLRs e LDPC code
fremsahagy e plurddép eh dodegrats forhan EECeotle ladeEOnabel packet size and the

Heiane FasuoRmiapl gk it ToimGtodhe Eppeseiur figidance with a
ﬂ&%%@é rhBgofaroded Backebbath ERedENBEHRT (hORH: rmyg) means for

check the decoded packet and provide decodi ng status

parcturing thackded pdaio7 6] needal, to dbetiowe selatéi @qiedﬁteafor the packet
oces or transm ttin

Bafas a7t Bloah PR ufs o Jniulhe GG obR} Buski ater any

bﬁhdﬁﬁthMbdanazgpte selectlon may be obtained, e.g.,

received froma termnal or conputed based. agn

t438bi | ikl ildrshevar dspigp ©f g prosrsimb Q0 Karegeivieg ditgayth code rate
%Jlér)ép hl%gsetded'n:%agﬁét (Rl oGKek é%‘hgﬂctg gge B %Sdé I%téjsse‘fectlon may

nlss on nmay %e de erm ne
Bhdewrminedquat based (ch) rnérlan(:klzd lﬂél)lumléem@td[dAlRiQ mtmeb evailable

el ected from anpng a pIu aI|ty of code, rate for
R faleo e gRsuRY. OFF THE ?fa%t{@tc 6118 167 Mebeitilqlesfs (Biogk 1312)
ThE 8S1BRk dne WrEdhoRY Q9 68 SinY % Y tBh Ghiekr, €Qde, FAL %‘u&? gtﬂQck 1314).

sel ected for progressively |arger packet sizes
AﬂiﬁmnvﬂhecﬁﬁﬁﬂamdeﬁnuyummﬁpgtsﬁmanwmmuoS@@den%ameL@%cto the

code onvol uti on cod . S of her code., A
leeﬁfattefwagﬁ U By F5 SeeBhind iiee Ol wEhSahdly gased on the
BilfPnféaiticEC code to obtaln a coded packet (bl ock
The coded packet be punctured, if needed,

8) .
{QQSBLt ai‘h padket seqoded dwla nﬁwethfaaselwﬁ@i gritskiete fobroEEC code

112 The ¢ e an Net urin

e T B S e D T e
&aite, bloogtolitldfal cbie opasmetotlsdrmdﬂawhbeod@fmame@ be selected from
agalnst the at | east one threshold he code rate

aRgNHa phepldyrdode srisates e FRe gore ?oafrth(gn vpagsteize 8f é&e packet
f
?ﬁ{é ﬁ{% e?tnle{mt‘a %n%etﬁfélsﬂ ol§! Tﬁ%eg&%gpﬁ{akﬁfé” ecloaecpﬂ? agc%‘f‘ﬂla%?%’wnh the

pl urali e rate code rate
ssheleed adde ﬂa’t6 ,forcméeFE@taed&/(B],ochridl&))d@or Ebﬂ(ﬂ:k213318 CddRs may be

FaReH ?%?éﬁ? bits Fert S hadiio! Biaesa g eemi?r%edrﬁay code bits
not received for the packet, e.g., code bits punctured or not yet transmitted. The packet
may be decoded based on the LLRs for the received code bits and the erasures for the
code bits not received.

[0081] FIG. 14 shows a design of an apparatus 1400 for receiving data with code
rate selection based on packet size. Apparatus 1400 includes means for determining at
least one threshold to use for code rate selection (module 1412), means for sending the
at least one threshold to a transmitter (module 1414), means for receiving a packet
encoded in accordance with a selected code rate for an FEC code, with the code rate

being selected from among a plurality of code rates for the FEC code based on a packet



be selected if the packet size is greater than the
first threshold and | ess than or equal to a second

W@ boogssaBel. Code rate 1/2 may be sel ected if tPET/pszok&050316

size is greater than the second threshold and | ess
than or equal to a third threghold. Code rate 2/3 may
be selected if the packet size is greater than the
third threshold. [0078] FIG 12 shows a design of an

apparatus 1200 for ansm ng data with code rat
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I'n accord nce wth e selecte e rate
tchet drEGhredbdd {oohso dér BB 8pde febactibh ¢mbkdilld 18] 2)L nRsnsnfiay détermining

E,pga?;} gge &ggl,ls%god eq@gale{rglésgtﬁgsgénvgg%c&&%l %EAS Bl%gnse%or selecting an FEC
code from among a plurality of FEC codes of different types based on the packet size
and the at least one threshold (module 1616), means for encoding a packet in
accordance with the selected FEC code to obtain a coded packet (module 1618), and
means for processing and transmitting the coded packet (module 1620).

[0085] FIG. 17 shows a design of a process 1700 for receiving data with FEC code
selection based on packet size. At least one threshold to use for FEC code selection
may be determined, e.g., based on memory size, the number of HARQ interlaces
available for data transmission, the number of packets to receive in parallel, etc. (block

1712). The at least one threshold may be sent to a transmitter, ¢.g., a base station (block



not received for the packet, e.g., code bits punctured
or not yet transmtted. The packet may be decoded

whanstsass t he LLRs for the recei ved code bits eemUsines/ 050316

erasures for the code bits not received. [0081] FIG
14 shows a design of an apparﬂ%us 1400 for receiving
data with code rate sel ection based on packet size.
Appar at us 1400 i ncl udes neans for deternining at Ieast

one threshold to u for code rate sel ection
YairD)y Alwéwéfelfvo?apggﬁ HYCrdion(c Be dg MERETY ﬁF%)sfH%N Be Bt to the

ﬁ'aﬁ &ﬁﬂé{rﬂnﬁ éﬁéd ﬁﬁﬁl@%aﬁs&ﬁéﬁo d Se hQ% i[ [EGVn¥ EsHRId.

t enc I n accordance wth a sel ected code rate
f(lﬂ|86hn PEGadwetencoded m adverdaode withtaeseheiaigils€ lcedd mdy be received

P IRTa The Bkt s sty VT R ety BEEC codes of

@merénm 'Eﬁ)%E‘ %Qd(dﬁoﬂﬂéd‘(etlﬁﬂ@%f th@rf)qcm %‘@ teodt 1GRES8H MSeshold. The

acket in accordance with the sel ected code rate
pl@raltt}ﬁ ef EE@ codebemyringlvide aIEUIB) code0@8RPPE) @de.1Bcagtvolugional code,

desi.gn I 0OCES oL dhansn .t ing

FEc BBl B Bpchal i ACptb R i o @ B St (block
1719 s ek dldck 1938, L.DRs bl &Odﬁllﬁﬁé(ﬁﬁir icBfle BRY rde€ived for the packet.
obt ai ned, e.qg., received froma tern1na| or conput ed )
BESBISS dRaYC aﬁamqfqetiyfor P8¢ P inoh reeeivpd, forghe mpckgtz 8., code bits

&&%&? g Bt agfsn{l&&{n g pa@pét%ei(y 5%%%&({%&%&? kg {heSLLZI% for the

O use ransm ssion may erm ned
%eﬁb«bmﬁdd b’itsetqddid asufds)fof ihle@obte Elﬁlfﬂi)treo%[veE[EC Code may

be sel ect m anong. a plurality of FEC codes of
o7k erﬁl%f edoBAdetrigh Sl Hrarades S§%efon pepcivipg dita with FEC

L&RSat® ns%letch[)l?slha%(g diblpagiket 1916) - AGpRAGK edeﬁaYnclP@des means for

encoded |1 n accordance mnth the sel ected FEC code to
d:d:imamlmmg at dahetdorpatbleshol( id oskfot FEE) codErﬁelecwednqnhddx ¢812), means

d d tted, (bl i 3
BB oy R SRS 19 & e Spa 1. means for
Agaiviipta pReBdncb&ASTH RORdAtteesiPh SbleARPFEOQRoFEWBPEE FEC code

may be sel ected from anong the plurality of FEC codes
b@gg seleticd fremraganigta piﬂrailneofdiﬁfb a@deg oh diffasend meped ésseglnm a packet

ee Eﬂggp%ck § ch? alt:‘?éagt ones‘[h n§1¥old od! ﬂg .l Q@ A bcP rn%gnsefbr decoding

2 Convol Ut ona

ﬂﬁrjmoltduﬁn wd:afdaﬁ&dﬁltm&)é é@&c&@REﬂ &slici(fnotltile 13agket si ze
is less than or equal to a first threshold. The Turbo

L9881 naylhse modpiss t B FlESt e, gdeklr aadl 2B jmayycempaise processors,
I I
El@?tporg&e cfe'vf E}Qf(@ﬁagé) %ﬁ@%go zeccﬁghﬁgecéﬁel?&%ﬂ% foglcglh circuits,

secon thres ected |
pmnkfm&$uzenmaygomﬁﬁmnoﬁﬁmnmfhe second t hreshol d.

Eq%gﬁﬁ]m Flih%ﬁ@c o ‘Lﬂsugso %spﬁb%@&gr 1?1 n?e]:y ‘t?en1marf£ aern% ‘t?y \%aqrg)%s fn?erans For
example, these techniques may be implemented in hardware, firmware, software, or a
combination thercof. For a hardware implementation, the processing units used to
perform techniques at an entity (e.g., a base station or a terminal) may be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, electronic devices, other electronic units designed

to perform the functions described herein, a computer, or a combination thereof.



code sel ection based on packet size. Apparatus 1600

i ncl udes neans for obtaining at |east one threshold to
W@ 2®808i23¢-EC code sel ection (nodul e 1612), neaPGI/U82008/050316

determining a packet size to use for data transm ssion

(modul e 1614), neans for selegting an FEC code from

anong a plurality of FEC codes of different types

based on the packet size and the at | east one

t hreshol d (nmodul e 161 ans for encodi ng

0090 ¢ o Farit dHMEFF AREOE sPRY Ak RieMEBaEoR of hsﬁﬁg?mq%s may be
r

ERIEACREE (6ln LORAILE. BRAGAore O BRGRS plcRLIRLBEFASIORG ctc) tha

pﬁﬁﬁﬁﬂ s th¢ Gunctidns Hosesibad Hesingninogenarahr oyesenlf@(préamssor-readable

eiving data with FEC code selection based, on pa ket .
g v BRL Erfioe ok GERBRE (BGEe R DI EE e dab B¢ used in
aepIeGEh Ry Wte@ﬁm@l@ése BECABEH hercth.. RASEGnYHIe, "BROfidnware and/or
size, the mber of HARQ i nterl aces avail abl’'e for data
saftwrsericods amy hehgtorednibesr mefmopadket snaneory 3@j are312nin FIG. 3) and
?ar a% l g)l ’ eI‘t & o(rtaI OCkr 17122 Jhr i) lTﬁa%lt rnon ma implemented
HedCA Sy @ DRSPS IS (€ 8nPTesHt S GRsH% e Menipry mgy pgdmplemente
§/ithin OB prédest bt tdernabltd eiongrobatsdry Tﬂﬁaﬂﬁ)ﬁbvhtet dhd/or software code

information (e.g., the nenory size) may be sent to the
DY idsel b stereginia w@apwr/mée&seram%hl? arediugn ge¢hepsriapdom access

bR (RET), PRECHLARARE (HOE ho by BRRIE AP 8! remory

(BVRAR ) Tt6)ranifitub|FEGdantie nimyorh e PREMR dectficiy anmnge PROM

Baitofl; BaSh iqeopaciawy.gict it Agf Tyngienal versdlite disc
frlf'f/ hﬁlaéheuyb‘? o@h&%ﬁeﬁa{at o g ¢ iEGcC4es Tﬁ@%oﬂ@ﬁla&’d& @(ecutable by
urbo code, C code, convol ut’i onal code;

G’mfeorpaotcsiommlyerﬁprodeasomemmnmamm darwmpuﬁdﬂp@a&or(s) to perform

ected FE 718 For block 1718, LLRs
ﬂ%{?l%%ﬂps%tﬁﬁﬁfhsﬁ Fesbraadentbed ekl vea for 't he packet .
El'(l@ﬂ” eSTHEcWBud A&eFipesh bOthe GRReoshic i ﬁ?@&ldé@ﬁ)eén\éﬁlé any person
or the packet, e.g., code bits punctured or not yet

sleibers i the @ﬁ to ke ;@a@E@ethe fselasered e ninkientions tohide disclosure
lell‘llg%g 68 llg at%gare f 1[ o c(:)%el: \g/lg e(? %gﬁrg '._alng th% §%1§ e rmc?ples defined

BH@singnapbe appl&ldrlaroalﬁdﬂszaﬂ@ﬁkﬂlsf@ﬁhdt@ departing fridat ﬁle\&ptrh or scope of
FEC code rate sel ection based on packet size

[

ks gischesuge. 18bes. ithec diselesurerisapet intsnderbioebsimitag tath egaples and

B0k RS h 158 1§ 96 YEEEGRRR (REVAELE QA Gnr with the
nmeans or sen |ng the at east one thres

prificiplos and teel {formdes dscl@td hereimeans for receiving a

packet encoded in accordance with a sel ected FEC code,

with the FEC code being sel ected fromanong a

Rjogg}al I twiHAT IEe1codgppols. di f ferent types based on a

pack



si ze of the packet and the at |east one threshold
(nodul e 1816), and neans for decoding the packet in

wae@snsiaace with the sel ected FEC code (nodul ePdBUS008/050316

[0088] The nodules in FIGS. 12, 14, 16 and 18 may
conprise processors, electronj£s devices, hardware
devi ces, el ectronics conponents, logical circuits,
nmenories, etc., or any conbination t hereof. [0089] The
technlques descrlbed hereln be i nmpl ement ed by
various means. For exanpl & techni ques may be

i npl emrented i n hardware, flrnmare, software, or a
conmbi nation thereof. For a hardware inplenentation,

t he DHOCeS%hQ@pMﬁﬁ&%bﬂ&ﬁ%%uhﬁaﬁﬁhf&ﬁﬁ5ﬂ§%§1n|queS at an
entity (e.g., a base station or a termnal) may be

i mpl entelvrgidong pﬂ@pwsomeonﬂgum é) dgiptmioata mpksbeaﬁ ftpcuse for data

ntegrated circujt Cs)e |taI sor
trﬁgggismndlan £ 19y 5 selec n aFO  rale 88%| Cg IBZFQ%%O ¢ rafes for a

RIrR@fdadToR Qbﬁe&tﬁﬁﬂ (@E@%b@@sasé&’bﬁ)ﬂ)a pack &l sikep vl ipasEredsively higher
gate arrays (FPGAs), processors, contrallers

eRderrates beine s¢lpeed forpregresivsbelatsst acket wzasi 8l ¢

devi c t ned to perform

t he f%%%?g) 85ug%g@;@g%h%gygﬁﬁang&ﬁbﬁ uter, or a

conbi nation thereof.[0090] For a flrnmare and/or

software inpl enent ati on, the t echni ques may be
i mpl efrent e Ay APRBte of gelgm 1per@aulr die of et B processor is

B to! a5l aﬁ"&?ﬁeg&%ketestlfe dodill@tt REST M Birdsh61d and to select the

functions describ herein n general, any

calrpatedronp pooes derplure hyaiflcedersdk sthas¢daorgiclilly otirb odypargson.
firmvare and/ or software code nay be used in

i npl enenting the techni ques descri bed herein. For

exanphe, tinge fdppamaise oRNdAiRT 2SOWh¥MRME tROde RBY B processor is
stored in a nenory .g., nennréissz or 372 in FIG 3

m@g@@d@tr@@mb@t@ %E‘@?@EQ@%WQ@O ffOIpirao‘@é@Q@f amis@ galect the code

13a¥e }or dapa transrmss onrr{atoy ﬁhg l%rrgedt the pacjﬁqt 51zre and the at least one
ocessor rocessor

amamom,softmare code may also be stored in a

comput er/ processor -readabl e medi um such as random

access nmenory (RAM, read-only nmenory (ROM,

non-vgl ati r acee .
progr gm’mb ge r%ggﬁgﬁr? I 3‘(}? rrcg%or y (%Wwattlf ?Sé a?rlley ProCessor 15
ewrﬁ"%abddetoRRﬂWe( EEBRU]W Jnfﬁhﬂﬁidnn@mmrayterrﬁinap py ddicsiine the at least
tal versatile (DVD) ,
%ﬁ*e%o as {,PP dbg & bty {yPaREioge §h g) Sedgct thgrﬁ@@éa@efor data

Hﬁilsnﬁ%u%t%cﬂvﬂé %%ﬁlapb!as@@ Bn Me PREE STRMRH LSS a?t/l&rsp&%stﬁﬁérsl%old
and may cause the conputer/processo ) to perform

certain aspects of the functionality described herein.

5. The apparatus of claim 1, wherein the plurality of code rates comprise

code rate 1/5, code rate 1/3, and code rate 1/2.

6. The apparatus of claim 5, wherein the at least one processor is
configured to select code rate 1/5 if the packet size is less than or equal to a first
threshold, to select code rate 1/3 if the packet size is greater than the first threshold and
less than or equal to a second threshold, and to select code rate 1/2 if the packet size is

greater than the second threshold and less than or equal to a third threshold.



[0091] The previous description of the disclosure is

provided to enable any person skilled in the art to
woreds/ogi23use the di scl osure. Various nodifi cat PONES1008/050316

the disclosure will be readily apparent to those

skilled in the art, and the eric principles defined

herein may be applied to other variations w thout

departing fromthe spirit or scope of the disclosure

Thus, _the djsclosure is not intended to be linted
t he e%anpr &5 aRPRTEUS | Yridaigese wrhs@al ks glugal gy ot code ofai?é further

et#)d% I?th ﬁea?ltd wh&bh tﬁ@'&? élﬂg 8E‘%S&h§ con %urcd to select

es an novel features erein.
Wdé'lfaﬂeS/ TIfAhdvEDRk et £ Al MBtet IhaArthapmdrthltesﬂmld or
communi cation, conprising: at |east one processor
configured to determ ne a packet size to use for data

transgi ssi 9pe Aperabd o€l @%ikn A, CRAG AR Tat ORAANBRNY Rocessor is
plurality of code rates for a forward error correction

Q(ﬂﬁ(g)irqﬂdg@an@e@p@ket heacpardiiede witlz @ basd ¢dle rate for the FEC code to
gllgto r eSSI ¥ lpylclT a,r al?ne({ togggﬁctr at t%s oede%%j etecl:ft S?e)?feg to obtain the

ogresglvel ger

&ﬂap&ﬁdﬁhombmawaéppgast one processor. 2 The
apparatus of claim1l1, wherein the at |east one

processor is configured to conpare the packet size

agai ngt at Thgﬁgra{agﬂseo {BRERSD QU AR thel o B0 dand R EQ o code.

rate from ano warty
result of the conparison. 3. The apparatus of claim 2,

wherein the at | east e processor onfigured to
fecei V& t hahgEpnagsss oldaint hrukdghahs FBmeats campitiss adevw density

%Qﬂseh&%rL cgge rate for data transm ssion to the
erm nal baseg on the packet size and the at |east one

threshold 4. The apparatus of claim2, wherein the at
Ieast Rr EsigF is confi. ured to. receive

capabt |ty FRPTHERTCOMMYIGHIENOM M. t 0 det er ni ne
the afetb@@aignRckdspshoust Rrafd tARsrhRgosamabi [ty
information, and to select the code rate for data

t r ans#dlentingre easlettats fremmimene babedityoftcede priekfar asforward error

rgcc!ﬁgli (ﬁ]\%\gk%&? ng Oglhtilg 3@8'%89 'siz%' ?} eprggt ern%tl VR %er code rates

réin the plur S

Baﬂgserladted ﬂdr§rog®@@eeryaa@eﬂ{>&kerambscode rate 1/2. 6
The apparatus of claimb5, wherein the at |east one

processor is
12. The method of claim 11, further comprising:

receiving at least one threshold from a terminal, and wherein the selecting the
code rate comprises selecting the code rate for data transmission to the terminal based

on the packet size and the at least one threshold.

13. The method of claim 11, wherein the plurality of code rates comprise
code rate 1/5, code rate 1/3, and code rate 1/2, and wherein the selecting the code rate
comprises

selecting code rate 1/5 if the packet size is less than or equal to a first threshold,

selecting code rate 1/3 if the packet size is greater than the first threshold and

less than or equal to a second threshold, and



configured to select code rate 1/5 if the packet size
is less than or equal to a first threshold, to sel ect
weowe/os@ase 1/3 if the packet size is greater tPENUS1968/050316

first threshold and |l ess than or equal to a second
threshold, and to select cod ate 1/2 if the packet

size is greater than the second threshold and | ess

than or equal to a third threshold.7. The apparatus of
clainkgénmher in the Elurality-of code rates further

) ) h
conpr @s&egff e 1/3/18thegrgkatistzeds grepise then thespspn fgeshold and

RO %ﬁ%?é?kﬁuﬁ@ﬁﬁhgﬁkﬁgﬂ%O sel ect code rate 2/3 if the

packet size Is greater than the third threshold. 8.
The apparatus of claim 1, wherein the at |east one

processor js configured.to, encode. a_ packet.in

accor danc ejraff t%eﬂ&o‘g Qg é?ad%‘dé r ¥Pereg ey Wy of qgde rgtes further
Qcﬁh@ﬁ% SodOfhed 2PRCHQAt whaRth R RUAGHE! Be tdd@e Ga@feirther comprises
p et, if needed, to obtain the selected code rate

$adectingeogeake?/3 ibthe Phekehpipasarentrgharcthaithrd thresheldei n
the FEC code conprises a Turbo code. 10. The apparatus
of claim1l, wherein the FEC code conprises a | ow

densi 1y parhé setdd oK claRC) fueeecondpkisi: met hod f or
conmuni cati on, conprising: determ ning a packet size
t o usengodgdhiacket am SHFYEHR; Wiklh@ RasP € rigfe Ao dlepe FEC code to

?ﬂgﬁafg%ga?mgaﬁdpl urality of code rates for a
3 er

or war or correction (FEC) code based on the
packepusitwreng tht tchdqt paikets sfi veeldyd, o gibverin dadeldcatdesode rate for the
bei ng sel ected for progressively |arger packet sizes.
E%*ﬁghe met hod of claim 11, further conprising:
receiving at |east one threshold froma termnal, and
wherein the selecting the code rate conprises
sel eci9.ng Aneppodes fat@nfrounichioa, ¢cangprssnigssi on t o t he

term nal bas on the packet size and the at.|.east .one

i os it 108 Gl PRatnac, REESt e B BT Sart ipaihistiSf b

pl ur aliehds Rfr RGBS At ESICCRAMPHORE afRHE d BluBalk Df &Aderates for a
rate 1/ 3, and code rate 1/2, and wherein the selectin

fe axsloateor earrectioarifECS eedasedsed ph thy Reskiet sizet with/pBogressivedy higher
ket si.ze | I s than or,e | first
P Eies PefE seiferef Rt BN mhckePiitdy O et s ze

is greater than the first threshold and | ess than or
equal to a second threshold, andsel ecting code rate
1/2 i 17+ he Thadmsratas ofeclaim Ky Suther comprisipie second

threshal g ﬁﬂdreceiving at least one threshold from a terminal, and wherein the
means for selecting the code rate comprises means for selecting the code rate for data

transmission to the terminal based on the packet size and the at least one threshold.

18. The apparatus of claim 16, wherein the plurality of code rates comprise
code rate 1/5, code rate 1/3, and code rate 1/2, and wherein the means for selecting the
code rate comprises

means for selecting code rate 1/5 if the packet size is less than or equal to a first
threshold,

means for selecting code rate 1/3 if the packet size is greater than the first

threshold and less than or equal to a second threshold, and



| ess than or equal to a third threshold. 14. The
nmet hod of claim 13, wherein the plurality of code

WO 2008084286 t her conprise code rate 2/ 3, and wheP&i/nS100&050316
selecting the code rate further conprises selecting
code rate 2/3 if the packet sigze is greater than the
third threshold. 15. The nmethod of claim 11, further
conpri sing: encoding a packet in accordance with a

base code rate for the FEC code to obtain.a coded
packefcanntPr seleing Forly effe |0 der B%‘g‘%?l?e i gicalel dpn thg second

BREROR nhGes $hAdrRduQd S thifd BirdsRbidt he packet. 16. An
appar at us for co ni cation, conprising: neans for
determi ning a packet size to use for data

transm ssi gn; and nmeans for sel ecting a,code rate from
among & pl AP&EPRaEE of sl LT duierp e ARG o105 gy oY further

SRR EQR faRES)3, G ewR@sRAtRMMENS Rﬁ%ﬁefctiﬁ% 2B cWlid Bate further
progressively hlﬁger code rates being selected for

POTDRMESSS s Yor| wragbng padkeate 313z she naeketThee wppeater then the third
ﬁ%mﬁl im16, further conprising: neans for receiving

a 835t one threshold froma ternminal, and wherein

the neans for selecting the code rate conprises neans

for selecting the code rate for data transm ssion to

t he t&9-m ndhe prrseduodfl dem Kadwéicr pRRrigAg t he at | east

one tpr. iﬁhfbltr %nc%tﬁ%%ggﬁcl@eq Qﬁlra@édll&an%g v%ltlf‘gema%eg%oed@fl\%gefefo? the FEC

t he plur y O rates conprise co
cafteo batatn d t@ledaacket,othd rate 1/ 2, and wherein the

nmeans for selecting the code rate. conprjses._neans for

sel ecPeAY R FRe 1hseq tﬂ?égﬁabfk@gg%‘lp Jo optan digselected code
tdhapr @ pk@l to a first threshold, neans for

selecting code rate 1/3 if the packet size is greater

than the first threshold and | ess than or equal to a

seconglthr shol d andneans(%g{ sel ecting code rate 1/2
it t he!packeP UL PrOEHP PIQUFL CRTRTYAR second

t hr eshebdp@bfrda@ssic ddMnPéorBftikdg:t 0 @ third threshol d.
19. The apparatus of claim 18, f%erein the plurality

of code ratls urauseng aderst Precerppcr tatdstmBie aiperket size to use
ﬁ@ [ %%nggggggqﬂ%'for selecting the code rate further

code for causing the at least one computer to select a code rate from
among a plurality of code rates for a forward error correction (FEC) code based on the
packet size, with progressively higher code rates being selected for progressively larger

packet sizes.

22.  An apparatus for communication, comprising:

at least one processor configured to receive a packet encoded in accordance with
a selected code rate for a forward error correction (FEC) code, the code rate being
selected from among a plurality of code rates for the FEC code based on a packet size of
the packet, and to decode the packet in accordance with the selected code rate for the
FEC code; and

a memory coupled to the at least one processor and configured to store the

packet.



conprises neans for selecting code rate 2/3 if the

packet size is greater than the third threshold. 20.
wWab@sapias at us of claim 16, further conprisi ngPCHES2988/050316

for encoding a packet in accordance with a base code

rate for the FEC code to obta Of)n a coded packet; and

means for puncturing the coded packet, if needed, to

obtain the selected code rate for the packet. 21. A

comput er pr.ogram product, .conpri sing )
conpu?-%er - r &8¢ é}?P%TaHJédPﬁ HBNE ot éﬁhﬁ@em ctgﬁ et lspstc guginygeessor is

%nﬂg? Qf%?en%ﬁi@pa!ﬂtl&rst o tﬂ?etsﬁégﬁ‘té‘ gsea¥o9 %85@9fate3ééf@cn%ﬁ and to send
code

use data transni ssion or causing t
theas ﬂeashena:mmshbkelrtotaobaseIselubn,aandoxdhzermatthe Codmmagaton ghcapacket is

ura f code rates for fo rd error correction
bantt bt R R0 it Rl e e, i th
progreSS|ver hi gher code rates being selected for
progressively | arger packet sizes. 22. An aPparatus
for cémuniTbatdpparatusoabrelaiong3, atheramsthe ortelepstoors qwecessor is

Iﬁguge%rt (21 e?mgl%(:o da\létq?ag%g toFeS%&%Od Odll Q?accfo t'h(e:I fanne(r:neory.
correction (FEC) code, the code rate being sel ected
fromanong a plurality of code rates for the FEC code
based2dn aThacipiragiszafl glaimnd3 pydRedin thadatt lpageRIgrocessor is
%%hﬁhgt‘&ﬁe%kt‘égé{ g%ctﬁ g@l@g& r?é%n%ﬂr}eghlégdu a[%lec? 8{1 %g{xﬁgg(gftl{ﬁtnﬂ automatic
ﬁmengn@mes@ﬂARﬂndmeﬂmkbgwﬁ&ﬂbﬁbréﬂmnanﬁﬂ@m@mcket.23.
The apparatus of claim 22, wherein the at |east one
processor is configured to determ ne at | east one
threshol d tpe Ua'i')gatfaﬁfs 60498iMabe, SB-RGH AP ﬁnﬁaﬁtooﬁ@rﬁ;ocessor is
the at least o threshold to a base station, and
virérgmiad tbldetecotie thastdedsoong theespaldibased an wehlmrog dadkatsgd receive
furtqgﬁ on the at |east one threshold. 24. The

'us of claim 23, wherein the at | east one

processor is configured to determ ne the at | east one

threshol d based on a size of the mer‘mrx. '
27. The apparatus of claim 22, wherein the at least one processor is

configured to send capability information to a base station, and wherein the code rate
for the packet is selected based further on at least one threshold determined based on the

capability information.

28. The apparatus of claim 22, wherein the at least one processor is
configured to compute log-likelihood ratios (LLRs) for code bits received for the packet
and to store the LLRs in the memory.

29. The apparatus of claim 28, wherein the at least one processor is
configured to insert erasures for code bits not received for the packet and to decode the
packet based on the LLRs for the received code bits and the erasures for the code bits

not received.

30. A method for communication, comprising:



25. The apparatus of claim 23, wherein the at |east
one processor is configured to determ ne the at |east

woer@svdneschol d based on nunber of hybrid aut one€T/TS2008/050316

retransm ssion (HARQ interlaces available for data

transm ssion. 26. The apparatyis of claim23, wherein

the at | east one processor is configured to determ ne

the at | east one threshold based on nunber of packets

to receive in parallel. 27. The appar at of claim 22,

wher ef%CHYHig %RaC eieodsddn grenrdancs ifhsa %f‘iw datg gor & forward

éﬁ&%o‘ﬁ%@@(ﬂ{e = c'oHé B e Fke (Rin? sPRERJ Fod | rﬁ@ng Qﬁglrahty of code

wherein e rate for the packet Ts se ected based
fatestfhethe ¢l Gatode dbastd anepacketessivalfdhapdcketramed based on

2e vhBRaing dd e hagin dine SpitgbESBRET it Pe el code.

to conmpute log-likelihood ratios (LLRs) for code bits
received for the packet and to store the LLRs in the

menor yl. 29Thqh@ﬂ@§pépbwn§Ooﬁmbmakmm2$nmmherein t he at

| east processor gure i.n ert rasur

for coammPg LB casTreaRY BH i’ ueRif ot
decodsenidhgy thaakRhstlas ﬁdeﬂf(bld foea bdsBstatiof, Whecih@h€tydtate for the
code bits and the erasures for the code bits not

pasket iy selectad basad dethes @n lsy atdepshens threesheld,

conpri sing:receiving a packet encoded in accordance

with a selected code rate for a forward error

corre&lionThéﬁfﬂxﬂmﬁthhBe wbﬂemnhcéamﬂh@ghsph@@t@ﬁmmmes
es far the F ode

f | t f d
based SAD m?galg& ﬁi@a@{%}é r%r%&ﬁﬁaﬁ%& &pde biisdeerd h cipReket,
pac kefnséﬂﬁn%%?a@%ﬂ%@ ARG bt ﬁ&%c%‘?xlcﬁ%leﬂc %Q&%‘c rate for

the FEC code. . The method of claim3 further
corrpr fledod g dhetlmcmtnbzn;gdam theabt.Rorfer thr eschoied dode Us® and the
or cogde rat e ection; (ﬁnd sending the at | east one

?WW%@% H%E@”E?%Y? wherein the code rate for

t he packet |s selected based further on the at |east
one threshold. 32. The nethod of claim 30, wherein the
decoddhg tﬁeapa@‘aelts f@m@mm@egatccnmprrﬁglg og- i kel i hood

ratio c:(lnstRiS}ccfleif ]gackg o c% a\c/ce qr nocrc V&!’:lﬁlle 1pc ccclt(ced:ciﬁ)dc rate for
i nser Ing er asure r CO tS no recel VEd

paokeird ead correction (FEC) code, thc code rate being selected from among a
plurality of code rates for the FEC code based on a packet size of the packet; and

means for decoding the packet in accordance with the selected code rate for the

FEC code.

34. The apparatus of claim 33, further comprising:
means for determining at least one threshold to use for code rate selection; and
means for sending the at least one threshold to a base station, wherein the code

rate for the packet is selected based further on the at least one threshold.

35. The apparatus of claim 33, wherein the means for decoding the packet
comprises
means for computing log-likelihood ratios (LLRs) for code bits received for the

packet,



decodi ng the packet based on the LLRs for the received
code bits and the erasures for the code bits not

WO e@8iosese 33. An apparatus for comruni cati on, PCT/US2008/050316

conprising: means for receiving a packet encoded in
accordance with a sel ected cqgﬁ rate for a forward

error correction (FEC) code, e code rate being

selected fromanong a plurality of code rates for the

FEC code based on a packet size of the packet; and
meansMe#hs f9BHefiliRg crasurey g‘?ﬂ@é’fie pits %é%?ea\aﬁacfer R PRCkehernd

sel eched, CoAG Joah% &19@aéﬂ%@b%@@oﬁQﬁ@LLﬁéfoﬂH@r&@%& b#Sbits and
of clalim 33, ?urt er conprising: means for determ ning

tie crasasts fortbe tbdedstsolodracoivage for code rate sel ection

and nmeans for sending the at | east one threshold to a

base station, wherein the code rate for the packet is

sel ected basegpdrafl R& codimidigatih, ¢@sisifne threshol d.

35. The appara?us of claim 33, erein the neans for
decodétntgasthencppiokessor oprpfrdusess tardetagminora pankgusizago use for data

0g-1.i kel i hgod ratios {LLRS) for code bi ecei ved
RS lclo RERHCR oPriRlard! n§RERal FRO Rafe iy amone o
piutAity6f FEE esildsedsdddn thb paglaekiet; anand nmeans for
decodi ng the packet based on the LLRs for the received
code Bicgoingoumed torthe dirleast pag PORSS@lode bits not
recei ved. 36. An apparatus for conmunication,
conprising: at |east one processor configured to
det er Bi.ne Fhpapiatatsi a damusde, wderdatthe tatakasi s8¢ qirocessor is

and, to select a forward error correction (FEC) code
?9%1%%&99005113% HER Rl 50 b el nd o select the
pRekslc ﬁbﬁleém@@h@pfﬁ?m{} ¥f EPERLEG BaQcd HErRtit bEAS LofBErison.
processor. 37. The apparatus of claim 36, wherein the

at | east one processor is configured to conpare the

packet sizg, agai nst at .l east ,one .t hreshol nd to .
e 6085t he TREADEBALSY b aRoRg HENGR gl 1t g Oeroesssor is
eafRSrdieadcatc iHRSH1EasPbnd NRcHOMIPAEMSPRMAR] add® sclect the FEC
apparatus of claim 37, wherein the at |east one

prdscies dete tiagsmispiph do thedterminplblrsed en tthepasket szssandothe at least one

EQ&Sgﬂpld froma termnal and to sel ect the FEC

39. The apparatus of claim 37, wherein the at least one processor is
configured to receive capability information from a terminal, to determine the at least
one threshold based on the capability information, and to select the FEC code for data

transmission to the terminal based on the packet size and the at least one threshold.

40.  The apparatus of claim 36, wherein the plurality of FEC codes comprise

a convolutional code and a Turbo code.

41. The apparatus of claim 40, wherein the at least one processor is
configured to select the convolutional code if the packet size is less than or equal to a
first threshold, and to select the Turbo code if the packet size is greater than the first

threshold and less than or equal to a second threshold.



code for data transmssion to the term nal based on

t he packet size and the at |east one threshold. 39.
wab@sapqas at us of claim 37, wherein the at | eaBCT/UR®08/050316

processor is configured to receive capability

information froma termnal, 4p deternine the at |east

one threshold based on the capability information, and

to select the FEC code for data transm ssion to the

term nal based on the packet size and the at | east one
t hresthol d. Tho ?Pm%tu%;?ﬁ&%éfﬂfkl’ orhegginiths pEraliphef ikt pefes further

gé{gmei 5 MoRf ggrggy%ﬂﬁyﬁ c%@élpr(LEPC? &9@,\/%{%&9@1}% AR least one

a Turbo 41.° The apparatus of clalm 40,
ploecssomnist toafigirel gasticonthe drldRE@ sode ifi the pookdt glacas graater than the
sel ect %ﬂe convol utional code if the packet size is
pesoud tieiolsh equal to a first threshold, and to sel ect
the Turbo code if the packet size is greater than the
first threshold and |l ess than or equal to a second
t hr estdl d. A2netiipd fagpamatmigation, mprisingl, wherein t he

plurality .of FEC cqdes . .further c rise a lqw density
ar ¢ e Bloecudefst 5 s S REAIFEIRSTAE 48" cant one

pr ocesgtingS foenird @uioe dotrectidal(BEL) b £RGneges plurdlite of FEC
packet size is greater than the second threshol d. 43.

godes basd onghe p &ation, conprising: deternmining a
packet size to use for data transm ssion; and

selecting a forward error correction (FEC) code from
anmong44 pl Thahicthpdeff chEt 46 pllethcbasedisap:t he packet

size. 44, The nmethod of claim 43, further, conprising;, .

r ecei VACRYIngt af) lgapd ong el CERE & o PBRALa e R REN e ahfgeting the
PRerRio c&rﬂ@ri&@'s@l%&t‘ir{ggthé e FElde $908at S A9MNNhiSESh REE FrhiMshl based
the FEC code for data transmssion to the term na
badedacket sire apd et |ebtzancdhatshdlé at | east one

t hreshol d. 45. The nethod of claim43, wherein the
plurality of FEC codes conprise a convol utional code

and a4jur bong aflehodasTdI MRS R ivhet i tikepI8Rlikner FIRE bES comprise a
code conprises selecting the convolutional code if the

pkbtioshlz eodes ahéss Tuikth code.eaudiwhesein thier selecting the FEC code
tdhgRQ! d. and

selecting the convolutional code if the packet size is less than or equal to a first
threshold, and

selecting the Turbo code if the packet size is greater than the first threshold and

less than or equal to a second threshold.

46. The method of claim 45, wherein the plurality of FEC codes further
comprise a low density parity check (LDPC) code, and wherein the selecting the FEC
code further comprises

selecting the LDPC code if the packet size is greater than the second threshold.

47.  An apparatus for communication, comprising:
means for determining a packet size to use for data transmission; and
means for selecting a forward error correction (FEC) code from among a

plurality of FEC codes based on the packet size.



selecting the Turbo code if the packet size is greater
than the first threshold and | ess than or equal to a

wae@sngh2shr eshol d. 46. The net hod of cl ai m 45, PGITER20$1050316

the plurality of FEC codes further conprise a | ow
density parity check (LDPC) que, and wherein the

sel ecting the FEC code further conprises selecting the
LDPC code if the packet size is greater than the
second threshold. 47. An apparatus for conmunication,
conprising: neans for determ ning a packet size to use

for daga “Tﬁé‘%%ﬂa?a%%fclé}ﬁldﬁl S%Pﬁﬁh cting a

forward error rrection (FEC) co ‘anong a
pl ur ameans Gir Iié&@vmgcbesletsamd tbreshidie fpae ketersined. &8l wherein the

The appar.atus of cl ai 47, f.urther
P BRSNS B FECe ahmoliktsge o1 Tineing His, MEC BRde for data
andnbesionhd RemBERS A Bh tkep Rk G b %h&#%é@,p&fe threshold.

conprises neans for selecting the FEC code for data
transm ssion to the term nal based on the packet size

and t Q& at \A’heZ?Stara%ang% %r esQ l\?hergi?l t'h_fE uraﬁ % ?‘Eﬁ;p%o%gs comprise

claimi47v, ur a

8 coI@idHal oeR) artiodl Fuadedle Tah’dmrh@l@dﬁth_e aﬂ@hnm@fr slettihpehe FEC
means for selecting the FEC code conprises neans for
@@Pé@ﬁﬂﬁ@eﬁhe convol utional code if the packet size is

| ess {nl%ng s Eseq%}ﬂl%ﬁ th&c gBHEl%{]%ltc'aﬁg ﬁhtﬁ% Sack%{‘ﬂz@‘i%ﬁ t@a?lror equal

sel ec 0 CO e packet"size Is greate
tohafirst theesholdstind hr eshol d and | ess than or equal to a

second thr sho d. 50. Th tus of cl.aim49,
wher eMfaish {99%1113 hy Borbpreds sHEE Fskehee Bomsiies hag the first

Jch?é’!hgﬁl%'dtlé’ss%d dr¥qhd186 % sbdcBDrcgRe. and wherein the
nmeans for selectlng the FEC code further conprises

nmeans for selecting the LDPC code if the packet size

is greater_than the s nd shol A c er
or ogr S pr RGP RGNSE RO, 2 BEpoRePFURUGDITEL Codes furher
E@ﬂlbﬂ)s@ acl%Wpd[dnﬁt}nEarlt‘jQﬂ@cH QDEAUSIdB it wh @@ tth®RRans for selecting
uter to determ ne a packet size to use
the EC code further comprises
means for selecting the LDPC code if the packet size is greater than the second

threshold.

51. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to determine a packet size to use
for data transmission; and
code for causing the at least one computer to select a forward error

correction (FEC) code from among a plurality of FEC codes based on the packet size.

52.  An apparatus for communication, comprising:

at least one processor configured to receive a packet encoded in accordance with
a forward error correction (FEC) code selected from among a plurality of FEC codes
based on a packet size of the packet, and to decode the packet in accordance with the

selected FEC code; and



for data transm ssion; and code for causing the at
| east one conputer to select a forward error

weoarses2son (FEC) code from anong a plurality BET/BEG08/050316

codes based on the packet size. 52. An apparatus for
communi cation, conprising: aty|east one processor
configured to receive a packet encoded in accordance
with a forward error correction (FEC) code sel ected
fromanong a plurality of FEC codes based on %,packet
si ze BIMERYYPEREC, toafig 3t deqfb WaPPFRESYariidetontigured to store the
dance wth the selected FEC code; anda nenory
oupled to the at |east one processor and configured
to store the packet. 53. The apparatus of claimb52,

whereLh the at | east ope progessqr i.s configured to :
det er e LS 1BREENSE! ChPBo g O HEE B ftr RRHCORS, ggocessor s
SHRGHIAB RREMIMR 2 ’AG dlRehRLhIEaShscHBEFEQTBOXIEL R aBd to send
base station, and wherein the FEC code for the packet

ths ag ddasiconmdthirsbeld t6 arliabe stabon,tene veterdie dlit Flseode for the packet is
t hreshol d, .54. The appar.at us, of aim 53, wherein the
el b sy SR B AR B IuBlngid 2™ o et or i ne ¢ he
at |l east one threshold based on a size of the nenory.
55. The apgaratus of claim53, wherein the at | east )
one prhcessBe appaEBinf P B O3 AdICET the #thlcastt ongyecessor is

: .
RO L PR WD BB P L reory
transm ssion. 56. The apparatus of claim52, wherein
the at_| eastf one process 2 is.configured to send

capab??i t y [MfapRatiSoRt R _B-ésév AR i 18R, atalf@StwARY dirpcessor is
E(ﬁﬁigﬁl‘:@g Q& e thO'8t RAGHAL trSshdfl BLEEHn RASSE: (‘;f::]ﬁ}xbpi%rautomatic

on at least one threshold determ ned based on thé
capabnissioy (HARQ) neicilaces aiilabiEHer dyp dmatrussiof. ¢l ai m 52,
wherein the at | east one processor is configured to
conmpute log-likelihood ratios (LLRs) for code bits

recei y&d f ope thpaRagkst aigh 59, siRfEn tthe 4LRast Bnd NRocessor is
menory. 58. The apparatus of claim57, wherein the at

Pasdigurasiie sendcersddity iizforpidngarebese statiesernd whersiirtes FEC code
f the adcgﬁtqls esle(ggc{ bagsgé guld%ge% 0{1 %{e le%lﬁ %gg ?%gs tohc?&‘e%r&n?ned ‘t()]ased on the

eco e pac or e recelve
cadbility infordigionhe erasures for the code bits

57. The apparatus of claim 52, wherein the at least one processor is
configured to compute log-likelihood ratios (LLRs) for code bits received for the packet

and to store the LLRs in the memory.

58.  The apparatus of claim 57, wherein the at least one processor is
configured to insert erasures for code bits not received for the packet and to decode the
packet based on the LLRs for the received code bits and the erasures for the code bits

not received.

59. A method for communication, comprising:



not received. 59. A nethod for communication,

conprising:receiving a packet encoded in accordance
Wawaok/0gs280©r ward error correction (FEC) code seP@rUSm08/050316

fromanong a plurality of FEC codes based on a packet

size of the packet; and decodiyng the packet in

accordance with the sel ected C code. 60. The nethod

of claimb59, further conprising: determ ning at Ieast

one threshold to use for. FEC code sel ecti on;
sendi ff§eivHE %Paqlge%egwomnt%wgmedf%a éorwg%e%?rawraﬁtmn (FEC)

regleBeelt I?I%HE aggoﬁ'éj ? glufrégfty bh PE@%E%‘ lfa!géd §h %_Ql_ & s&@ﬁﬁ%e packet;

urther on e at ast one thres e met
wmicla|n159 mhereln t he decodi ng the packet conpri ses

" oo Yt RekpHoRgteanth g uraelFEC P code

bits not recelved for the packet, and decodi ng the
packet based on the LLRs for the received code bits
and th er$h@ﬁ@ﬁmﬂ0f0bhe580@@hbﬁMEMMUm%¥eceived 62.

Focer DRk BNt leafi DGR f e IS Bl k"

f or wagedldﬁfgrtﬁé a@l@asrc @ﬁé tl@é]sh()ElEG)a 106l stas @, &elsn tHeQMRC code for the
nmong, a plurality of C codes based on a packet size

mckﬁhlé S%ﬂﬁ@ﬁ@ab%edrﬁ‘éﬁhﬁéaﬁéh@f Preageensdthrrghelle packet in

accordance with the selected FEC code. 63. The

apparatus of claim62, further conprising: neans for

det er é1.ni n@hatneﬂ‘@d?df chire 50hweahml the tiecold'ﬁg thopadkeCcammeeses

sel ecti on; s for . sendin | east

t hr esFRMRHt {n@qag*ﬁg@@@ééﬁwr@%gﬁo ﬂdetafri@ pesey b the gcket,
the pagkeh 'e§a5§1%k ?&tc%ge Barsed rEdiidaebr t‘B@ phdl&t %.hdl east

one thresh% 64. The apparatus of claim 62, wherein

the néan@n@oﬁquwberQedhnlﬂackbdebanasasnnéamseﬂﬁmemdthe

kel i hood rat LLRs) f de bit
W@% %ﬁ%? %?hésﬁ%bﬁggiﬁgahgsfgr |n;er?rngoe?ashr25

for code bits not received for the packet, andneans
for decoding the packet based on the LLRs for the
recei 2d cAdappirasls d¢rgcommunication, comprising:

means for receiving a packet encoded in accordance with a forward error
correction (FEC) code selected from among a plurality of FEC codes based on a packet
size of the packet; and

means for decoding the packet in accordance with the selected FEC code.

63. The apparatus of claim 62, further comprising:
means for determining at least one threshold to use for FEC code selection; and
means for sending the at least one threshold to a base station, wherein the FEC

code for the packet is selected based further on the at least one threshold.

64. The apparatus of claim 62, wherein the means for decoding the packet
comprises

means for computing log-likelihood ratios (LLRs) for code bits received for the
packet,

means for inserting erasures for code bits not received for the packet, and



the erasures for the code bits not received.
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means for decoding the packet based on the LLRs for the received code bits and

the erasures for the code bits not received.



