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Different multiple access technologies have been proposed to support the increasing
traffic within communication networks. Frequency Division Multiple Access
(FDMA) is one such technology that allows communications by assigning and
reusing frequencies between different users. Another example of multiple access
technology is Code Division Multiple Access (CDMA) which employs spread
spectrum techmgque to simultaneously accommodate different users on a broad
spectrum.
[0003] Accordingly, CDMA systems are characterized by bursty
communications wherein the communication channels are populated during data
transmission but remain silent at other times. This is rectified by a flexible use of
channels wherein channels are assigned for different tasks based on necessity.
Thus, channels are connected for a user only during data transmissions, reassigned
for other tasks during the period when there is no data transmitted and are
reconnected again upon data transmission.
[0004] Channels in a communication system may be divided into physical
and logical channels wherein physical channels are the frequencies carrying
communications and logical channels are schematic partitions created on these
frequencies based on the tasks to be performed. A single physical channel may

hence be divided into one or more logical channels. In other words, logical
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control signals between a base station and a mobile station, whereas the DTCH can

be established on the FCH, DCCH, and SCH to exchange user data. Common

logical channels assigned on the common physical channels include a common
assignment channel used by a base station to acknowledge a user/mobile terminal, a
common control channel (CSCH) for transmitting a control signal and a common
traffic channel (CTCH) for transmitting user data. The common logical channels
can be established on the forward link as well as the reverse link.

[0007) When data is generated for transmission by a user, a service request
is transmitted via established communication channels and based on the negotiated
service options/availability resources are assigned to the user. Accordingly, various

control and data resources are assigned on common/dedicated channels. For
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A communication system in accordance with various aspects
described herein provides for allocating supplemental resources for fransmitting
traffic data. A control channel within the communication system comprises Link
Assignment Blocks (LABs) that are mapped to channel nodes reserved for control
channel. If any of the LABs are not engaged in transporting control signals the
channel nodes associated with such LABs are used as supplemental resources for
transmitting traffic data. A processor processes a data packet of the traffic data into

S subpackets of coded data. When a first subpacket is transported by a base station



transm ssion of data packets in a manner that mnimzes repetition of

coded bi System conpri ses a processor that gener 1107445
subpackeﬁoférrdé&lg%%ata packet which conprises P inforrratﬁlt:glﬁsﬁulot/s 3!

encoded into Q coded bits at a code rateyof P/Q The system al so
conprises a buffer fromwhich the generated subpackets are filled by
t aki ng t hetd eoaRdl bh fawanl linlks theauinihall e BiatR an Bblencsubdpaaket (A @KEif
transmtted by the comrunjcation system such that an entire_ subpacket

i s transmi teedbBaeketie desoged perreqiiy i@ negpieachneBRAgaan lAK) didted
portion of séﬂb%clké%?stde%k’@&ﬁiﬁl%ﬁror.' EI%)BIE ARSI RE Ak Wﬁﬁ'}%@le%g%% g base

suppl enent al “resources thereby mnimzing repetitio its
caused by statoptresente stortdabpagket. hentahinalesorivasdgbe sacomd n t he

communi cati on syste 012] 1l n accordance wi.th another a ct,
Cranon soi TAMBETBAGEBYS 11 (R sENoSEe B €O SaE 1ot KTV o a
base stati g-whatiheded fnb3Bsm tﬁh%%aﬁ@ét@tio?ﬂ&ﬁ&@ﬁ&%hiﬁé’%ﬁﬁ Qﬁﬁﬁ@l@éi at a

correctly. The nethod gegl ns with the traffic data bei ng processed

i nto subpatiketmtibin Adkes rdextieed far thiemstketdyplokbpackets hrement t ed on
the forward |i n.lt<t iiL;ponl&r ecE%)ttti on_at. a.tkg?rm' nfll , the first subpacket is
decoded. | fRETSTRR ARGRACKTISraRNnision B EFPERIY an acknow edgenent
(ACK) is gearanpt ed. lafhotiee asdbparkstio h SofBaMiREoh BRedh et Fitilitdes

negati ve acknow edgenent (NAK) is generated. The subpackets are thus
transm t t edengiissionef dasapicksisan emannenbrt Mm@ izgerapstiience spded piss: t he

Pt ou T GERGR HRRS T Bl s atethd AEuREB Fhob BpRaRien 1o
transm ssi ehidf col@iriepRokioisation diseataikednto heodebited: £ cnderrhiges P/Q.

generati ng_subpackets from a dat acket that conprjses P inforpation
bits encoddd®srien @lsesau@Tpisiasbudter roewEICLéb%gwramd@u%meﬁéﬁ%ﬁ%\%ffed

subpacket s : I - \M: j J i ner
such that GpeRit R LRI B pholRnaRAE TR hboidhefl ff LEREALCTEY
Subsequent I, comtthurtibsioaulypanisatis that an entan subpatied istartsatedam thotrafie
o on by P RETE Rl i B B ShaiRat R o
suppl ement %l/ai[a%%b?l%fﬁren{a@%éﬂfg&eth&?w AWhingzide %@eh%ﬁ 8fcqRd bithBaused

annexed draw ngs set forth in detail certain illustrative aspects of

t he cl ai medyshdpressnceraf thesuppitiesmalaspeutss vethen thediovmuin@tioheywsrar ,  of

but a few e various s in.which the principles of the clainmed
aubj oot mad 0¥ ey “bdS Eksr B Ee Ahdno e dpar hb hRGuh % Rrubidety §
i ntended t @iscRgtdiaRicAlcompHsds iAgRAIsStoANAsE figlidn WRsthatal @ismittdX daef
advant ages and di stingui shing features of the clained subject matter

wi || becomsulasphetarns deeasied cagedtly | Bwimethekbeginewity dedrafiie e bemgt he

cl ai mod subleal TN &lnhen; GPNHABLE 4 R-CAHIEE LGRhdbal e
forward link, Upon reception at a terminal, the first subpacket is decoded. If the
subpacket is decoded correctly an acknowledgement (ACK) is generated. If the
subpacket is decoded incorrectly, a negative acknowledgement (NAK) is generated.
The subpackets are thus transmitted until at least one of an ACK message is
received for the packet, or all the subpackets are used or the packet transmission is
terminated.
[0013] In yet another aspect, a methodology of transmission of data packets
is disclosed. The method comprises generating subpackets from a data packet that
comprises P information bits encoded into Q coded bits at a code rate of P/Q. The
generated subpackets are then filled with the Q coded bits in a circular manner such
that upon filling the Qth bit the first bit is filled again. Subsequently, all the

subpackets are transmitted so that an entire subpacket is transmitted on the traffic



[0015]FIG 1 illustrates a wireless nultiple-access communication
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[ 0016] FI | ock di agram of a communi cati on syst em
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detail certain illustrative aspects of the claimed subject matter. These aspects are
indicative, however, of but a few of the various ways in which the principles of the
claimed subject matter may be employed and the claimed subject matter is intended
to include all such aspects and their equivalents. Other advantages and
distinguishing features of the claimed subject matter will become apparent from the
following detailed description of the claimed subject matter when considered in

conjunction with the drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

{0015] FIG.1 illustrates a wireless multiple-access communication system in

accordance with various aspects set forth herein.

[0016}] FIG. 2 is a block diagram of a communication system.

[0017] FIG. 3 shows an embodiment of a channel structure for the forward
link or downlink.

[0018] FIG. 4A shows an example of a mapping of LABs to reserved

channel nodes in accordance with an aspect.

[0019] FIG. 4A depicts a block diagram an embodiment of a transmitter in
accordance with an aspect.

[0020] FIG. 4B shows an example in which only one control message is sent
on LAB 1 in accordance with an aspect.

[0021] FIG.5 shows an embodiment of a message format for a control
channe] assignment message used to convey the control messages being sent on the
control channel.

[0022] FIG.6A shows a HARQ transmission scheme with dynamically
assignable supplemental resources.

[0023] FIG.6B shows a schematic diagram of four HARQ transmissions in
accordance with an aspect.

[0024] FIG. 7A shows an embodiment of an HARQ transmission scheme

implemented with dynamically assignable supplemental resources.



channel assignnent nessage used to convey the control nessages being

sent on 2@@)@513% channel . [0022] FI G 6A shows a HARQ bEpRssiosieiasy
ynam

schene wt cally assignable supplenental resources.

[ 0023] FI G. 6B shows a schematic diagramqof four HARQ transmissions in
accordance with an aspect. [0024]FIG 7A shows an enbodi nent of an
HARQ t r ans 28] on scﬁKﬂﬁ?B sfpivsmchaﬂati«d&&gr@nﬁf@sm&i) aasigusobl m
suppl enental resourc¢ 0025]FIG 7B shows a schematic di agram of
four HARQ /@ gt ﬁ‘§aﬁﬁ’?° ccordance with an aspect. [0026]FIG 8A

shows an eypjpad] ment @i & A YRR AIHIBALRARDFSFERB transmission scheme
implemented with dynamically assignable supplemental resources.
[0027] FIG.8B shows a schematic diagram of four HARQ transmissions in
accordance with an aspect.
[0028] FI1G. 9A also shows the first four HARQ transmissions for an
exemplary scenario in accordance with an aspect.
[0029] FIG.9B shows a schematic diagram of four HARQ transmissions in
accordance with an aspect.
[0030] FIG.10 is an embodiment illustrating a method of assigning
supplemental resources within a communication network.
[0031] FIG. 11 is embodiment illustrating a method for determining which
if any supplementary resources have been assigned to carry traffic data.
[0032] FIG.12 illustrates a scheme to transport data packets by utilizing both
the traffic channels as well as the supplemental resource.
[0033] F1G.13 illustrates another methodology of data packet transmission
that can be employed when supplemental resources are available.
[0034] FIG.14 illustrates yet another methodology of data packet

transmission that can be employed when supplemental resources are available.

DESCRIPTION OF THE INVENTION
[0035] The claimed subject matter is now described with reference to the
drawings, wherein like reference numerals are used to refer to like elements
throughout. In the following description, for purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the
claimed subject matter. It may be evident, however, that the claimed subject matter
may be practiced without these specific details. In other instances, well-known
structures and devices are shown in block diagram form in order to facilitate
describing the claimed subject matter.
[0036] Various embodiments are now described with reference to the
drawings, wherein like reference numerals are used to refer to like elements
throughout. In the following description, for purposes of explanation, numerous

specific details are set forth in order to provide a thorough understanding of one or



i npl emented with dynam cally assi gnabl e suppl enental resources.
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accordance wth an aspect. [0028] FIG 9A also shows the first four
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resources have been assigned to carry traffic data. [0032]Fl 12

i |1 ust r at esncese swhedimens. Wsansepor thisdapbcatiaokibe serng “ummpmrzenhg“modtﬂe,”
“system,” and the like are intended to refer to a computer-related entity, either
hardware, firmware, a combination of hardware and software, software, or software
in execution. For example, a component may be, but is not limited to being, a
Process running on a processor, a processor, an object, an executable, a thread of
execution, a program, and/or a computer. By way of illustration, both an
application running on a computing device and the computing device can be a
component. One or more components can reside within a process and/or thread of
execution and a component may be localized on one computer and/or distributed
between two or more computers. In addition, these components can execute from
various computer readable media having various data structures stored thereon. The
components may communicate by way of local and/or remote processes such as in
accordance with a signal having one or more data packets (e.g., data from one
component interacting with another component in a local system, distributed
system, and/or across a network such as the Internet with other systems by way of
the signal).
[0037] Furthermore, vartous embodiments are described herein in
connection with a wireless terminal and/or a base station. A wireless terminal may
refer to a device providing voice and/or data connectivity to a user. A wireless
terminal may be connected to a computing device such as a laptop computer or
desktop computer, or it may be a self contained device such as a personal digital
assistant (PDA). A wireless terminal can also be called a system, a subscriber unit,
a subscriber station, mobile station, mobile, remote station, access point, remote
terminal, access terminal, user terminal, user agent, user device, or user equipment.
A wireless terminal may be a subscriber station, wireless device, cellular telephone,
PCS telephone, cordless telephone, a Session Initiation Protocol (SIP) phone, a
wireless local loop (WLL) station, a personal digital assistant (PDA), a handheld
device having wireless connection capability, or other processing device connected
to a wireless modem. A base station {(e.g., access point) may refer to a device in an
access network that communicates over the air-interface, through one or more

sectors, with wireless terminals. The base station may act as a router between the



the traffic channels as well as the suppl enental resource.
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transm ssion that can be enpl oyed when suppl enental resources are

avai l able. [0034]FIG 14 illustrates yet @nother nethodol ogy of data
packet transm ssion that can be enpl oyed when suppl enental resources
are avai | ablielesDESGRIaPINONe @5t DfkEclabhENTEONTY, P0881 T iclwicrmpdnsoisf ect

matter is pow d I bed wi.th reference.tq the draw.ngs, erein like
ot er ence ROMRRATE) 2P0 culodty (o5 FBREFecEiy ol Aeanisr Beiitacs B BB . 1
the fol | owrng pe@sEdtioRtal @boof@hatEUh RS ofSXAb AR W aiP HAGERYS
specific details are set forth in order to provide a thorough

under st andMmgeaier,tvasions aspretd os fefuses daserihedrherdin mapi e hapleicttedtas a

however, that, the cl ai med subj ect tter ma e.practiced.w t hout
hese specArtio gL of ptH GGt oS o BBV I anc
devi ces ar %n%ﬁééﬂ”ng!té‘c}ﬁi(ﬁfé&_ The@@nefRIdb Marifdfirct 8 ds2d hkicipise

descri bing the clainmed subject matter. [0036] Various enbodi nents are
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one or 7 strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...),
smart cards, and flash memory devices (e.g., card, stick, key drive...).
[0038] Various embodiments will be presented in terms of systems that may
include a number of devices, components, modules, and the like. It is to be
understood and appreciated that the various systems may include additional devices,
components, modules, efc. and/or may not include all of the devices, components,
modules etc. discussed in connection with the figures. A combination of these
approaches may also be used.
[0039] Referring now to the drawings, Fig. 1 is an illustration of a wireless
multiple-access communication system 100 in accordance with various aspects. In
one example, the wireless multiple-access communication system 100 includes
multiple base stations 110 and multiple terminals 120. Each base station 110 and
terminal 120 in system 100 may have one or more antennas to facilitate
communication with one or more base stations 110 and/or terminals 120 in system
100. In one example, a base station 110 can simultaneously transmit multiple data
strearns for broadcast, multicast, and/or unicast services, wherein a data stream is a
stream of data that can be of independent reception interest to a terminal 120. A
terminal 120 within the coverage area of a base station 110 can then receive one or
more of the data streams transmitted from the base station 110. By way of non-
limiting example, a base station 110 may be an access point, a Node B, and/or
another appropriate network entity. Each base station 110 provides communication
coverage for a particular geographic area 102. As used herein and generally in the
art, the term “cell” can refer to a base station 110 and/or its coverage area 102
depending on the context in which the term is used. To improve system capacity,

the coverage area 102 corresponding to a base station 110 may be partitioned into



nore aspects. It may be evident however, that such enbodi nent(s) may
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managenent (GPMY MFTEHPCEMRT PRGN xing OO ded P opar I GaIeT Bt
aspects Or(TBR@UWﬁ%m%@&ﬂ@kﬁﬁggﬁQ&ﬁhﬂnﬂﬁﬂﬁﬂ@ﬂh@gﬁﬁﬂﬁﬂ?@dwﬁﬁn@fpﬁkﬂ0d1

apparatus, or article of manufacture using standard progranm ng
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storage devices (e.g., hard disk, floppy disk, magnetic strips...),
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information in a defined burst period or frame. A time division technique may also

utilize a symbol rate hopping scheme and/or a block hopping scheme.
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(al so known as the access point) and a receiver system 250 (al so

known asvase@smidsgd M nal) in a M MO system 200. At the peEpasmhidAlst
system 210, traffl c data for a nunber of data streans is provided

froma data source 212 to a transmt (TX) data processor 214. WO
2008/ 014388PCT/ US2007/ 074451 11 [0045]In an enbodi nent, each data
streamis [Mdfibnm tihed eobedingEnt,esgleddta siecam mrismsmitedtoennaresfieitisiat a

214 f. t d I th ff dat
P oh aat s CRvBHRITaRB T0ORE bttt Bt dorufitidedel O TegR
that data g @areakpdaa@&éé#@baed%q aqﬁh?eulz{r@@&%-gﬁfén%%@te@%ﬁthﬁpdat@aCh

data streammay be nultiplexed with | ot data using OFDM techni ques.
The pil ot shegean fogproyige cedddydaga. known data pattern that is processed in
a known manner and may be used at the receiver systemto estimte the

channel regpdsse. THeeoded Hitp lf@eaeh a»;uh @ﬁreaaﬂﬂdmaydbdadﬂdﬁéﬁedfwﬁh piehiadat a
streamis then nmodul ated (i. ped based on a particul ar

nodul at i onuEBHEFPN éeC@mCIUBPSRle R&S‘Ibﬂa"aﬂﬁ qu]@al B Kpvalptagatteated i§ or
that data gforc@%&][l fiPa QﬁoQ?’ﬂ AendRdHy ﬁ{ag%@ SYRhS rec%b@r dﬂ?feeﬁx t%%tsfgmgte

codi ng, ation tor each data stream nm rmne

instructi oﬁ& ghemifed raxpondey The andiss exed23t axﬁcoaxtié]i‘ﬂhm fnn@hahalaiacstrc&yméaol S
for all data stre re th rov oaTXx cessor 220,

whi ch nay Flﬁptw?%%@ésémﬁ& rﬁm&ﬁﬂ‘eﬁss ogwﬁfawg"ﬁ( 8108“1%“%?0 . TX
M MO pr ocegégrBﬁéﬁ ORPR, RI-PEkdgSVND APl RE T UM stRbhPdFotiQe NT
transmtte TMIR) “2224 t hr oligh 222t.”In certain enbodi ment's, TX

M MO pr oces’@dulazamsmmls eShbdaintae, mnd@lgmmdgho@iatmmﬂueewmbﬂ sdres t he

data streans oth ant enn fro the s i s being
transm tteaﬂ‘.ay%glﬁé? b?ﬁ%ﬁ@‘ﬁf?qsé?cr ‘fg‘éa%%xg% processes a
respective nbol St ream to provide one or nore anal og si naI s, _and

further co 4’( onsT egngdulatigngyproolsfor 1l fta peamnsare thagnowddedsty a 7d
Fanem oo ) WAV HROQRREY Rt TP id RliGr Bt P HoliBliEn hBfbals (c.0. for

transm tt eOFTMRaTX MDUQpraasor20e thdnqnoﬂdarﬁmnbtlﬁdtzcﬁrr omNT stacrnesntnas
224a t hrough 224t t ly.
%/T transmzt’fegses R/%QR)I 22e2a%hrough 222t. In certain embodiments, TX MIMO
processor 220 applics beamforming weights to the symbols of the data streams and

to the antenna from which the symbol is being transmitted.

[0048] Each transmitter 222 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Ny modulated signals from transmitters 222a

through 222t are then transmitted from Ny antennas 224a through 224, respectively.

[0049] At receiver system 250, the transmitted modulated signals are received
by Ny antennas 252a through 252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through 254r. Each receiver 254
conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the

samples to provide a corresponding “received” symbol stream.

[0050] An RX data processor 260 then receives and processes the Ny recetved
symbol streams from Ny receivers 254 based on a particular receiver processing

technique to provide Ny “detected” symbol streams. The RX data processor 260



[0049] At receiver system 250, the transnmitted nodul ated signals are

recei ved yy »0iRofRgNnas 252a through 252r and the recei y@ﬁlmghﬁqygh%l
fromeach antenna 252 is provided to a respective receiver (RCVR)

254a through 254r. Each receiver 254 conditions (e.g., filters,
anplifies, and downconverts) a respective received signal, digitizes
t he condi t tlenekdnstiglatk, dee‘ntmlmiasjene‘,daqaideeseachrddtebtmdtshmbolmt@mstees t he

sanples to provide a. corre n rec ved" eam [ 0050] An
P it o b ERECURS SR for SR A orend T geeseune b B gt s Boakoen
synbol Str eahs d‘o‘hﬁf@n‘}ﬁt&r‘?%’tﬁéﬁﬁéﬁ%ﬁ@d ?SF}@MIM@ R%’éﬁo?ﬁi@énd BR Qlatser
processing technique to provide NI "defected" synmbol streans. The RX

dat a proceswr&SS%@M fitzramhmrttedemnr%‘ﬁ es, deinterleaves, and decodes
each detected synbol streamto recover the traffic data for the data

stream Theog@ipcesaipiaelior BX0 gaicli@ilgeresaine 6bidhSpre-eodhng meitiaioyuskt 0
t hat perforrred by TX M MO processor 220 and TX data processor, 214 at
transmi tt efdisspssedrhclorg. Hrowssor 270 feyaudaleya yersp pk SHSw4F COMEBYIBE A nes

whi ch pre- ﬁ%@tﬁf&d@é&tﬁén%ﬁd%&k(ﬁ'hﬁgﬁb?ﬁ bel ow). Processor 270

fornmul ates a revers sage conprising a matrix index portion
and a rank rtion. [.0052] The reverse |ink ssa onpri se
various typUB2 [RicieRss Rk RewaPamig CoRET SO BEs OhTa e ARG Lor
the recei vedafah@iRidbRAMniHi8n rﬁr{%ﬁ%r theRkcRATREEs teBm! OB rPfpRam%ked
by a TX data processor 238, which also receives traffic data for a

nunber of dws@gsn&féamrdcﬁmd by dél“tﬁédzst@;grcwesSQB@S rrouieh dscersrcmesatrafﬁc
nodul at or condi d b s 25 t hr.qu 54y
ransn t1 e QB eie bUnbeah aaiec s S fRPA S Bt Comsa R R i rodietr
syst em 210280 henawidttEbeaarsngnat 3544 OROUBOSHY,@hd SMBdrsited back to

transmitter system 210.

[0053] At transmitter system 210, the modulated signals from receiver system
250 are received by antennas 224, conditioned by receivers 222, demodulated by a
demodulator 240, and processed by a RX data processor 242 to extract the reserve
link message transmitted by the receiver system 250. Processor 230 then
determines which pre-coding matrix to use for determining the beamforming

weights then processes the extracted message.

[0054] Data transmission techniques described herein may be used for various
communication systems such as Code Division Multiple Access (CDMA) systems,
Frequency Division Multiple Access (FDMA) systems, Time Division Multiple
Access (TDMA) systems, Spatial Division Multiple Access (SCMA) systems,
Orthogonal FDMA (O-FDMA)systems and Single-Carrier Frequency Division
Multiplexing (SC-FDM) systems. An OFDMA system utilizes Orthogonal
Frequency Division Multiplexing (O-FDM). An SC-FDMA system utilizes Single-
Carrier Frequency Division Multiplexing (SC-FDM). OFDM and SC-FDM
partition the system bandwidth tinto multiple (K) orthogonal subcairiers which are
also referred to as tones, bins, and so on. Each subcarrier may be modulated with
data. In general, modulation symbols ar sent in the frequency domain with OFDM
and in the time domain with SC-FDM. For clarity, the techniques are described for
an OFDMA system.



250 are received by antennas 224, conditioned by receivers 222,

denodul atggldopzdenodul at or 240, and processed by a Rpéphidaen7o74451
processor 242 to extract the reserve |ink nessage transmtted by the

recei ver system 250. Processor 230 thenjgeterm nes which pre-coding
matrix to use for determ ning the beanform ng wei ghts then processes
t he extraci®dShesshagesterh 0054lcba¢ physiahsirngslis om facdt4tniaomsion ese nsebed

h i b f i i cat i . t h,. d

Bt st on B BT el By PR PR S B PETRE REIRE Bl o
Access ( FDMNsicuY Bly8ITBA pRidi®al Bhating] @ad WH dehdih @ trASFessa (oF MMNdaY 5 ens,
Spatial Division Itiple Access (SCIVA{] systens, Othogonal F

( 0- FDMR) sywtferms! tarnd aSfadlyt ehagnelr ifephyicabichanagl used fosiserdingibantiol dadi ey

(SC-FDVM systens. .An.OF systemutili Ot hagonal Frequen

bivi oi on MIEPTELE ETEEREN SO Epnaphm e bR A n e B8 G¥incd
Si ngl e- Car fir@hy b RIS HRGYM PbaouEdcs Budilils st aeid i int Setdrial}, . coEEiduaisds,
SC-FDM partition the system bandwidth tinto multiple (K) orthogonal
subcarrier8d#fi @h are also referred to as tones, bins, and so on.
Each subcarrier may be nodul ated with data. In general, nodul ation
synbol s ar [&6] i Fl{Ghé shoegaeanhodiorsd of avihthndOsDMtered 00 ot the fdrwaed

domain with SCFDM. For_clarity, t t.echni ques arge descgribed for an
CROVA. syt B OF 40P e Hn ey St iang OB T R ELIOER RS 1 o
facilitat eaﬁbbi@féﬁ%iﬁf'di?f@ﬁén’e‘%te@rﬁ rdsO@c &Y dnkRy EnaIRBNINIESQRUARRS FoA
physi cal channel is a nmeans for sending data at "a phgl cal layer. A

physi cal cheamdt, the ddchonel sedeti may be mbpied todl differant tikbs bastdtoa)a i s
referred to as. a traffiP? tg nnel . A ph s(igal . C angrﬁ}l Uf(ed f sendi ng
control daF&p%"z‘S‘gS‘éfi‘%eal'af‘fg)”*r?a}’&%eﬁa FIECTRL G "EOHEE 8 Ctvartel . The
physi cal chaaglcss mayprogetetadihabslriyr oWt 9IRSl BySIRNTHE SPAHNEES
such as subcarriers, tine intervals, code sequences, and so on.

[ 0056] FI G nedeshoayscoarsseasdd ibasanodes oba elaneldicest ruct ure 300 for the
forward |ink or downlink Channel structure 300 includes N channel
nodes t hat [#5F] asdachatmbodimeht dhofvhan E0G.3slystamael ewder are sgsemiae f@ aN

may be any int r val ye. For ex | e e N channel nodes y be
mapped to RO B#nElEh Whef e Bsneiah QHEY. %‘g'ﬁﬁf’ﬂ‘é&sféﬂ%‘ﬁ‘é CarEhe et &ay

cover a pregeatgriuaeds erm@fald Tk gonkB) m§$é§%@;rrﬁi hSlulBuficast
predet er mi ned nunber of (e.g., 8) synbol periods. The channel nodes

may cor r espesshgtosdnaespaoifie serofinas aithumed to assemn. fofva0d Tihk and/hereverse
enbodi nment .gj;own in FlIG 3t M chanpel ngldes ane re%_jngfel(}jj1 frgr 12 cont r ol
channel , WHBFESPRCGR QB4R PLREN TS e ot P ST CALTE “EL RO NSSHEE o
send contr phs ApRIRIRRInt@siEOR. & 08 BOfH chumblRe of RIfdtioABRSAAESs May

i ncl ude uni cast nessages sent to specific termnals and used to

assi gn f or weacgssedl mitbarmproiic cediag gad modklaties sehenwedo sererge anpedbicess,

and so on. _ln,an enbodi.nent. .eac Q . e;: rm.ned
e (e g aulud b aRT FE e R Tn FRDHRE0aBRRS ARGy M8 Raf b S BeghEls
W th a spehdd the cadé AGmBACH sl AlohGPmb 6k e e clidhngeneicatray alss peaiséd C
nunber of nodul ation synbols. In this enbadi nent, the different

control neddagnaling ghanngls sughes, agnisa pcksrovdedasment dinasldHSKCH) e

an acknow Sagenaniel fkei PEEED A <5 LHTTHE B CANIRI SaBl 10 Al g
and so on. siphelingednuondesardespagmaned ahdnothitidized fitrlvérer pligiosdsi ng
channel s can be permanent and not utilized for other purposes.

[0058] The negsser ofhchamnglor BRARS! ddvks (MNnASRES thb emBiRWTkyaémsyst em

resources) to reserve for the control channel is determined by the maximum number
of control messages (L) that can be sent of the control channel in a give frame or
time interval, the number of modulation symbols per control message, and the
transmission capacity of each channel node. L can be selected such that (1) a
scheduler can operate efficiently and is not constrained by signaling limitation and

(2) overhead for the control channel is as low as possible. M may then be



resources) to reserve for the control channel is determ ned by the

maxi mum RugBedz09fssgont rol messages (L) that can be sent pgfukhR7/074451
contr ol channe{ In a give frane or tinme interval, the nunber of

nmodul ati on synbol s per control nessage, j@nd the transmnission capacity
of each channel node. L can be selected such that (1) a schedul er can
oper at e ef fletereintd pased dnitlse seddctaddnsid thie méctr pyragietpnal L agd M miy &¢i on

and (2) overhead for the contrql channel is as |low a 0ossi pl e.. M may
Chen be VEPBEOBIA FsamEr LR 07 B MBI of i g B ASRHB P he
sel ect ed Ltkfé@éi{)ﬁrgﬁlef&ﬂﬁﬁy BALBAREEDS a bloadBsht MIRYI. 8 af @REhBEAADI e
(e.g., quasi-static) system paraneters, and the configured val ues for

t hese par anmbedisnenhM lreapgirepivkisty dar 4 dachalioasknodh samedrry appremimately

| di ment, M.i i 3 or,.4 h ch | . ad
can barry A ARseRR arybas HROHT SN et aou G PR AR R 6
channel i s 18 hRaatagen spABEX TBUELYcoh#Ol hessdEl capdekat bamhesorhel s. Up

to L control nessages can be sent on the control channel in a given
frame wit hchameMnragsen/eme Hathibe Misaased ehinpeldederanaacetdtnogaritous

sopects COMANROES AR SIBLLELLLN Pl AR ST T b0pPU0T o

assi gned t asgigienoAl meh£06 Yinfildbt@B thel smnsh@wshialn resoinoel dreatsigicdtdiehe
control channel 300. In this enbodinment, the control channel

conpri ses AT.i nk assi gnnment bl ocks (LABs) that are mapped to the M
reserved channel nodes based on a predeterm ned mappi ng schene. The L

LABs can bé¢0déd tBHIGAnksy shoveoant srobodmsstagdls cantrel dumneld00més dage i n

h LAB. [0060Q] Th i, ni N-M ch npd d
Craffic. chaPEnEna:dperoRseh e bRy oA AR rcenasny Slocks (e tpr
channel , piaf&haﬁi}:@_@@ He, MaB&ra@ hBnndl RoddiasetadiPd preabioMhingd Mhfpidg

traffic channel is allocated channel nodes M+l through M+3, traffic
channel 2 pehamd. cdwtlebABsgambE usrdde sai 4 contiolmessagaadongroptiol mpssage
general , eachacthr%{g,'i c channel can be allocated any number of channel
nodes [006iﬁ?n g“ eénbodi nent, one or nore traffic channels are

associated with the Mreserved channel nodes_ for e control hannel .
In general [00604; v ehhq regpinipg E]Mépn%d%aaé’%‘é‘? Eéa Ct‘}li‘a’&ﬁis nunber

and any ongn@f,: %’Jﬁ@r RIRAVEAnRNRNE! breg&t%a-chmﬁel,gﬂﬂwé%ﬁagaw%Izn

nodes may al so be associated wth any nunber and any one of
traffic chénmnelasiplehevwaiaddCiytiabic denmddns thecatadathfnme:] abdasidts and

reserved channel des be quasi-static . g, ., .determ ned enever
ecerved cranngl Mo tabanEbars ehieatrbrieRacties M b ICMa R St or
whenever t nakilGalCORAMRFS SHaBn@Tsh 88eHodald G nuibet HRdiBnnd Rollée

exanpl e shown in FIG 3 traffic channel 1 is associated with reserved

channcl 108l I8 PP AB G SRV MU BB e

si npl i ci t y)M reserved channel nodes for the control channel. In general, a given traffic
channel may be associated with any number and any one of the reserved channel
nodes. The M reserved channel nodes may also be associated with any number and
any one of the traffic channels. The association between the traffic channels and
reserved channel nodes may be quasi-static, e.g., determined whenever reserved
channels nodes are configured for the control channel and/or whenever traffic
channels are assigned to the terminals. In the example shown in FIG.3 traffic
channel 1 is associated with reserved channel node M. The remaining reserved
channel nodes may be associated with other traffic channels (not shown in FIG.3 for

simplicity).



WO 2008/ 014388PCT/ US2007/ 074451 15 [0062] I n anot her enbodi nent, one

or nore Wabdokpigannel s are associated with the L LABSpdgfisiohfo74451
control channel. In general, traffic channels or system resources

(e.g., channel nodes) for traffic channgks nmay be associated with
systemresources for the control channel in various manners. .
[ 0063] The [862} vedn ehetheredminsiiteentoond drendrABEsc cesnds atcedsosiatdd with

traff h der ed t hat
nsei gned- t Bedak AP forthe P uR!. dTueBnbR: RO eraT PrRT oRtr SN
of the assgi alifnd|99aEsy oSk t@ifﬁ@eﬁdnne%e@(@as%cméd B sPREAGERLRLs

LAB(s) are not used to Send control messages, then the unused portion
of the asstuwith extiobgmnueldn yanpusahamsties(s) or the unused LAB(S) can
be used to send traffic data for the term nal assigned with that

traffic chpowss] . Fiie reseavadl dhanhdd nbil@.or he LABE) uedciabdwied a raffe M i s
associated with a I|nk assi gnnent bl ock LAB 3 which is not utilized
in carryi nghaBRASY bireansilgessl 2s ALRRIPFRIB [SOUTeRs &Ra) FF BHERFIEIC 13Bde M

can be all gﬁﬁfcqgté& e?@ {a{lX‘EBQJlg 'Fa F@rﬁgh%ﬁﬁ@a’z %o%at%ﬁe%}%@c}%ﬂn%ler

exanpl e of S to rese anne I n anot
enbodi nent no@(sba otﬁﬂha assomape AGE) we notulstd it @nd eswrolenkssdganriain thodes
and each channglﬁonode can is uﬁ(gd for  onl

enbodi ment UNESSE ROFO8 O (hepssepHFE sy aL Oned&%ﬂ qré*l?/uwai LAB® t o

carry traf {icrdala fto é’@l‘ﬁﬁfﬁ?ﬁc dz{tQ ?ore%l{@fe?ﬂﬁla[‘ Ed Withltﬁﬁstragﬁ@glahﬂela
give frane may be less than L. a given LAB is not used in a given

frame, thefot ¢wanpde,tin Big. afresdmed\ﬂraas@mécllvthaﬁmla&nb‘déls adinkocat ed for

exampl o 1 R T bAS SAT S i mhbGURR T el AR Th o

exanmpl e, pakctsrdBkly, réeprahBiid ﬁédé?bl&:aﬁ@@hﬂ@éatétﬁ%%@ﬂ?t@ﬁﬁﬁda% LAB 1
are mapped to a portion of the reserved channel nodes 1 through M

respecti Veﬁe/m achgy ﬁﬁrs‘ﬁggxs%Q%Qﬁgﬁle%?gﬁha@g&g%fE%é BRedRRY chendipt

used to carry control nessages an euse to carry traffic
data. [006@pdags. tlinen@hélﬂaﬁhhﬂﬂﬂh@tsdmkaﬂﬂ&mEh@edénamdnéﬂpla esesoete LABs

are not used in a giv each reserved el Qde has a
portion nofh %§@Hm¥%ﬁa@ﬁﬁ?&&ﬁﬁﬁﬁi?§%é?n1%H¥ﬁgﬁﬂgﬁﬁoﬁ%fé§b 148 each
reserved chg @Bﬁkne’ﬁ?%@cmerb@d H?d‘ﬁﬁeltlﬁdg a8 Ye &rﬁﬁ‘é% a@al%ﬁ.eatofc@fryttﬁ?ﬁc
traffic channel associated wth that reserved channel node.  For
exanpl e, i ﬁatanlﬂovrwbzf thﬁavlerage mmbemfdmeuhednnaggraiearmﬂ mbetds&ﬂlan
roughly hah‘O % | ess). of .each re er v d chann h}q& i d
avai | abl e a'g} )c;n fs @t used’in a given frame, then the portion of the reserve

channel nodes allocated for that LAB can be used to carry traffic data.

[0065] FIG.4B shows an example in which only one control message is sent on
LAB 1. In this example, parts B11 through B1M of the control message sent on
LAB 1 are mapped to a portion of the reserved channel nodes 1 through M,
respectively. Each reserved channel node has a portion that is not used to carry

control messages and may thus be used to carry traffic data.

[0066] In the embodiments shown in FIGS.4A and 4B, if some LABs are not
used in a given frame, then each reserved channel node has a portion not used for
control messages. The unused portion of each reserved channel node may be used
to carry traffic data for the traffic channel associated with that reserved channel
node. For example, if only half of the LABs are used in a give frame, then roughly

half (or possibly less) of each reserved channel node is available to carry traffic



16 data. The unused control channel resources are thus dynam cally

assi gned W@ ¢@foidssd raffic data, on a per reserved channgtresRbasss,
rat her than a per LAB basis. [0067] FI GS. 4A and 4B show an enbodi nent

of sending control messages on the contngl channel. The control
nmessages may al so be sent by other neans. [0068]FIG 5 shows an
enbodi nent dath. Zheessedeoiitorlwhentdfebresaurcendre diusclyaamehllnssigadencarry

500 t th t | i . th
Cont ol chaAE: 4 An et SHSBUFHERE e S gmiane: Rt eage BB el udes
(RO 1ol {8065, THESTE4 g 45 o i DB 98 Fo1dias eorGpbOFIRESAN o
(CRO) fiel . F ue
to identify thi | ] )
it eront eoiTolRRAT0 188 bl Gloct HATARo BIUEN T HITTES. The
bi t fi i it f h of the L L , ., th -th bit
of the of tHs8Ean HE- 358k at EubGmen ¢ e Aed RBNTHE: FoTtHL st Tng) o
504 can hayihfdnt Sl 0 fisci1h oBhIG (VR mestoBod HEngTRA R

possi ble value for L. Each bit _ofc thé bitmap indicates whether or not
t he associ el ichdBinies Tushid erbodienut,ase gmnenti messagsf§e.indludashenessagep| e

shown |, ELcha £80 B SR80 LR R E e R Ry B g o
confi gur abhRsgipg @y el Talld FBY chBeLOGPEENRNalR 18 idenbfy Bihbd¥BR: &iZ@nfrbel d

of the assignnment” nessage (not shown in FIG 3). The bitmap may al so
be sent i nchannel ghignmesisaersage. j [piflprnt messeges way ke asiggddiffaientudes an
order 1D tg indicate i.C rt i i i ey in the
message. T & S%%&?ﬁceﬁamé'aﬁ}%%ggéﬂf%% S/%Pgsegh%e et%ﬁ P ﬁ@gg‘elr'gng%ael' 5’ to

deter mi ne whetthoit dffie: BgBAOCHNEIR assREBED®Ith SheleadeB. The bid@kp Feldrs04n
error. The information conveying which of the LABs are used or not
used may akabhbe sfered siag dilherbitsamhee it theandxémumepossibls vaberfat k.
[0069] I n a di t. assi.gnmen ssa 00 is.s t ont rol
channel ol GAG B Ch b ueBBNERET  he BB 3P n2 RshudAn Wit SR

assi gnment cHMEE GRsAPRY 1 eheSRBIpRIShbAB iV FOE. 51 fmtoonkssakescdiangigbn | n an
enbodi nent, the assignnent nessage is scranbled with a pseudo-random

nunber ( PNEASEqidnce- tthand qranef senuirit LoRs df 4.a--sdcl od 1 Bmep fiiekd mayD) |

a broadcas ) of: T t . ] cﬁ_}gi i es

t he base s{agw c%r‘{g ? rcgﬁgg\{l@% }en%Q%thpﬁn%gg%gﬁ@ﬁ%Q?ﬁ’i’i&c@{s%dp% bof

(Medi a AccdssasGgmheimessapdi(o@tsbowh BFI(G.139. MThs ditgepi may alkebdeehtfinr al |

term nal s. n‘lﬁ'ﬂi,s enmbodi nent ﬁj govvs the termnals to receive.the

assi gnnent "HEEREJBCSERIFS auiCWCH CASS,FRACE HNqSH8s ifcdidss greder IR0 it r

control nesgag : i RS BN :

br oadcast chanﬁ%ﬁlogﬁ/ﬂge?ﬁ%[%ﬁﬁ (-?r maﬁﬁgrﬁs. %/%' ShetREHRId AftidNe

2008/ 0143 88PCT V482 0%/ Y thd Eetminals to determine whether the assignment message is
decoded correctly or in error. The information conveying which of the LABs are

used or not used may also be sent in other manners with other message formats.

[0069] In an embodiment, assignment message 500 is sent on the control
channel along with other control messages. For example, the assignment message
may be sent on LAB 0 of the control channel. In an embodiment, the assignment
message is scrambled with a pseudo-random number (PN) sequence that is a function
of a sector identifier (ID), a broadcast MAC 1D, and/or other parameters. The sector
ID identifies the base station transmitting the message. The broadcast MAC ID
(Media Access Control) indicates that the message is intended for all terminals.

This embodiment allows the terminals to receive the assignment message and
ascertain which LABs to process to recover control messages. The assignment

message may also be sent on the broadcast channel and/or in other manners.



17 100701Assi gnnent nessage 500 can be broadcast in each franme to

convey W& hokhBss@re being used in that frame to carryp&pikioto74451
nmessages. Assi gnnment nessage 500 al so conveys which LABs are not used

for control nessages. The used LABs detgf#m ne which portion of each
reserved channel node is used for control data. The unused LABs
det er m ne [M78h pdissignment neagdgcrs®enn bd bedaieas|in cadeframe tmosweayf or

control data. hus .can be,used for traffic data. The term nals can
Soter i o PRiTIARS R R RE T B e R nt Rl B ds. ARHRREET odg

based on tRgsAs8 EANNEOEorBRSAIEn BABS 2 HBBSRA F6:20hRA ABRYagENThelusad f i C
data on an assigned traffic channel 302 as well as the unused portion

of each rebA&Byddcahianwbichpotionad sashiregead whannck ode itused for condtehdaial
304. [0071LTIraffi ta may. be.sent wth.or, wthout, hybrid, automatic
et ansm sSIONPHIRCHS drERng ShdPoriitof gon Rsraod chamelasder Yy
dat a transforeshtesl-dafeindARQRah RS s inafficodutd. Nehd RfmBR chh Bicerta@inbase
station processes (e.g format, encode, and interleave) a data

packet to tenesehans wusebpeities sl eachaewaredideanchunsdedasdrythse any

| nt eger Va{l#@np(e%@?t?egg-%%n#@%sez&ﬁ&%tsitéﬂﬂ)n a_%ﬁsi%ﬂiétﬁffﬁch@ati L 34 aitRacCket

(SP 1) on or war to atermna term nal receives the
transm ssi gaffichhante 302 hewsllbphe katiscBRbrticanst e asemnd alidanemogdgenent
(ACK) if the subpacket (SPl) is decoded correctly or a negative
acknow edg%?%%ﬁﬁtegm%th?tfmtfﬁ%c}é@ﬁﬁ]aﬂéet is decoded in error. If the
tetininal sends a NAK, then the base station transmts the second
subpacket [(8P2) . Trefficalatd may be sanéimitbor ttithout lariwid swinatic rdearsdessianhe

first d ket d. d . ACK NAK b d t
decodi ng. rBUTD) TRREEEESpsf ROmHRAG ft Yot Peh e S0 En e 2
a tine untirhnsafissh¥atoni the fobwaidiaR, Bk §thnRR6detles (0F., BithatSeRP@s KRt S

have been transmtted, or the packet transm ssion Is term nated for
some ot her intelpswd).a jamrskTie sensratecy subheckstsp gsettest datq, svheypd anty|by
determ neda p e%@’(%lﬂgéched to, the transm ssion capacity of the
traffic cha né’]t. His"al | ows each subpacket to be sent in its entire
on the traffic channel. However, if supﬁgl)l enental resqurces can be

dynani cal | {08&di gnidh bener siatien trasmits Hrerfitst sbpackat kel avethe famvenil ssi on
11 ci ont | o Ko Vet AT RSP o0 B AR RGBT EDEARP 0
descri bed bl eads anld@knowledgement (ACK) if the subpacket (SP1) is decoded correctly
or a negative acknowledgement (NAK) if the subpacket is decoded in error. If the
terminal sends a NAK, then the base station transmits the second subpacket (SP2). The
terminal receives the transmission, decodes the first and second subpackets, and sends
an ACK or a NAK based on the decoding result. The base station may thus transmit
one subpacket at a time until an ACK 1s received for the packet, or all subpackets

have been transmitted, or the packet transmission is terminated for some other

rcasorn.

[0073]  The size of the subpackets is typically determined by, and matched to,
the transmission capacity of the traffic channel. This allows each subpacket to be

sent in its entire on the traffic channel. However, if supplemental resources can be
dynamically assigned and used for traffic data, then the transmission capacity can
vary from transmission to transmission. Packets may be efficiently sent using

HARQ with variable transmission capacity as described below.



[0074] FIG 6A shows a HARQ transm ssion schenme 610 with dynami cally
assi gnabkgn ssRphpegnt al resources. A data packet is propepgsshot/fra451
generate S subpackets (only the first four subpackets 1 through 4 are
shown in FIG 6A for sinplicity). Each ggbpacket n (SPn) includes a
first coded portion (SPna) and a second coded portion (SPnb). In this
schene, th@)(Fidist KIGU&d ghomisi0iARSPransnoksian ScHypecKH: waaraiybe:nmﬂy on

the traffic cha neI and t he secondﬁéoded partion é{?Pnb $
subpacket E&HH lesupplemgnia SQUEESSH Erfiei BACK S BiAcess 3%5 abl e).

The first %ﬁgﬁ&keﬁ&( g e ugt R QHHRE 1 YR dd s"thvh% PIRABASH:

capacity. secon portion 1s determ ned by the capacity of
al | suppl esempliciky)r E&cdnwnblmkethaﬁSPn) ghtudm treagddab bertion (OB) Thka exanpl e

Shown 1n bepat e aprBr SR o rRs e SRR Boal Tab e
for the fi E\%pa%@czfn%rs;%ﬂ AR A @A, 3hOIhe s@eBﬁ’d &Jded F&%ﬁéd @bhig of@e the

second and t d HARQ transm ssi ons. For the first transm ssi on,

the first etdmetzkeu@nbt gt ¢r8ba syppbfmanitad résopeces éﬁb‘fﬁal@kléﬁ ﬁ@hwd@d t he

1 ansr set BRCor g I uREEL B Al R el e BherRf b roklgls "

portion (SB2@imioéd bhle aaﬁa@dofsdmtmapﬂéatenmsresaﬁbesanattrhnght weaédaiiable
channel, and all or part of the second coded portion (SP2b) of the

second sub t i S; J7 packet IS
decoded in‘error a er h]f%q%c%?% @%b%@%ﬁcgﬁ@%ﬁﬁ?ﬁg A;ﬂ_@

thi rd HARQtanamissibsssdre Shovwih elnfthis sdenaxi] et spgﬂmlanal(réﬂaaa:)es at nbfmfaﬁ;iﬁler d
subpacket is sent on the traffic channel, and al/l rt of . th

second cod& ot e fouBsHRA trepsnisHionsyind ahaaslabl e f%r fﬁ% picoBfh e
suppl enent

1ot ot b o g AR Gkl PATHR 6RO AR AUl e
first codedShlaj of tbafi{sSRdgphclat it dwat cﬁmﬂmettﬂafmmtaanédeff he padents depodeldan

HARO t  ans ATESHBRHEEC 13t HARD BRERSIon: o' bEvgna HadRTporsgn. B it
subpacket bédda%nﬁﬁqspzé) Jfiae: RUPRI @%6561&{ is rs@a%rtﬁ@&aﬂfc%ha%l and all

avai l abl e. Al thou not shown in FI G 6B, the second coded portion of
a subpackewr part pbtl egecmmd po.dadtp@rtmt(BPi@:t)y)f thie saqomd otbpedket ypploankmnt al

R oy R S Lot Sl e S s LR

resources ahfsiigdiomtyBbi tﬁ@‘ckﬁrdqf{ARQ)trdﬁ@mIsE@ﬁ apt e cefedtpbatichqepsh)ddtia
sent on the sup%I enmental resources, e. ue to error in detecting

the bi t map thirdgbpedetz Fruson e %#@\ﬁéhﬁnleéﬁﬁ@éﬂﬁéﬁ%ﬁ @ffhaﬁecma@od ed
transm ssi 7 t

resour ces. %ﬁn@ﬂ@ﬁ?{; cqlfq?“hgsljasgy gg&étggg%%oggﬁée%g@%%néy cEe T':Heas
descri bed @bﬂmmsf@bod%idcn efrAr aftdo e st thmmHtAﬁ@tmmbmﬂmmuﬁbr thatfouetht i r e
subpacket can be sent on the traffic ch n al | art of the
second codéH e FYPF%WSSGCSPQE)&%FO@W%%&@% Oﬁztg?l ﬁ?acgﬁt I gt on
suppl enent . {rﬁﬁ fromthe unused portion of the associated
reserved chann [0078] FIG 7A also shows the first four

HARQ trans ons r.the e r scena ed above fo

FIG 6A F ‘flrrchBﬁg?ébg ﬁ?gﬁ@% @ sghEm 3"%?{%‘&’;‘9%1“?‘&&5“8%6%@&&
(SP1) is S@Eﬁen&n tchRcdddddde€ pettidnveh subfaekRacktsehtst hecagdemeifaler r or
after the first HARQ transmi ssion. For the second HARQ transm ssi on,

the entirerecumngasusparkieble ghthpugh neteshowann FHe G, A segornchended and
a second C%ﬂﬁgon oq{a, 3\18 i(%l?s hg’g se&I &n ﬂeen{ } rf) Jezlmcéﬁﬁglrehgepfa??ets?ﬁﬁgeg he

suppl enent resourc Iner

first two mttammm S’Bhl@ﬁtﬁlenié@ﬁaﬁmﬁetahwsdnb@cﬁ@gmamlﬁmtcs(s]l)mbn— t he

entire third subpack TI%Sd)g]dt sent on the traffic channel é)he
e afl

second codé‘anfiﬁlrsﬁi%ﬁ cB SPIANCH{A) BAEWSES §re naldrpilah ftrr(

non-reception of the coded data sent on the supplemental resources, e.g., due to error

in detecting the bitmap.



[0079] FIG 7B shows the coded data sent in the four HARQ

transm sy @®hssnlflsd hi s enbodi ment, all of the coded datgcp§08860451
subpacket 1s sent on the traffic channel A portion of the coded data

may be repeated and sent on the suppl engatal resources if avail able.
In this enbodi nent, in any given HARQ transm ssion other than the
first HARQM7@Ans mE6i 8A shoheabasboditani adfmnviddREA tpopmlisatoe sthane 710

suppl ement al , resour ces (i all bI e th s ded.data sent in a
previ ous I—Wﬁé@?ﬁﬁ§ﬁﬁ%§§s&ﬁm ﬁ’é@e%‘ﬁa Eeﬁomﬁgg‘t&g BIRKELIS BFOCCESRE Base
station \Aogé&ra@s%h@ga%k&tbeassi@a@ib@araﬂé@ fof BROWAC @fovidvbr, avaid abl e) with
sonme coded data to be sent in the next HARQ transm ssion. [0080] The

enmbodi nent emnhodinest, aﬂmtandulﬂscéﬁmn &e sgvahn féerfﬁp@h@m@y apdpll pepat nal s
t hat do not_.benefit fro our nd ensur es t hat
hase e phEF a8t shi<hdslivh BHRB) &R binatRa S P Rt B e coci at o0
with the seiipmEnen?d reletfkeh Both e Lhudee PERIN df%d:dsﬁi-)cuﬁéd 1fBved bRl
termnals may not have benefited fromthe suppl enental resources due

to varioush¢&d¥ons. For exanpl e, the suppl enental resources may not
be avail able on any HARQ transmission if all LABs are used to send
cont r ol rre{s(]!)ag]ss RS, dAct doeshowx drepfimst, fotir HAR @ traesnaissiens thathe chemplagent

on the suppl enent al t ransm ssi.ons,. but
the. ter mi noieSeRRJobE ACETdCt RS- CORAIIICRARREFREC bt
nmessages | BrREhiacteR (i BYs Fhech thb Gaflcahbintel dRh@pRRBLis ﬁéhotd@@ in error
suppl ement al resources. "Thi s enbodi nent ensures that the coded data

for each t afigrghe firse HARD praskessiomnFdghe secend/ HARLR trimsagssion, theteméire

T anen so OB et R i Ll iR SPRRE, BRD e ol Rian,

resources. (@Myéﬁh@ﬁﬁk@ﬂapa&eﬂqé Qaess et %p]@ﬁﬂ&ﬁﬂaﬂk@oﬁcé&u bgkKets ias
descri bed above for FIG 6A. In this enbodi ment, an entire subpacket

(SPn) can Becosedhin groraer thqeé”wtltwoéiﬁ?sﬁetransmweﬁm Fer thgdhird BARQe
ded
Coded port g, (LRl iy RS RSPS Ly SR RSO i U

1-1ARQ tr a@aﬂhs sodm@ofrmn (SPebpefhasdcond e:mckwd salr@mehd ampleh@ntabA.

For the first HARQ transmn ssio the entire first su cket (SP 1) is
sent on t h&spwsss | hepagshisd ecwﬁé IhefEN ftes @eéj%%bi@aﬂ rﬂfa@ﬁmaﬁs’@élﬁ t he

first HARQg Mﬁ@t ire
second s ubpgc@gtﬁr&]ﬂ @EE; % lt:llsgésnl%lﬂgﬁﬁ’t g@ﬂu af %ﬁﬂlg@ &”Q‘zés %ehg%ﬁgﬁ
porti on ( SR3ijc dhntdheTmxiccotdipniokbis t{aSi8ksibs seente, for ehdiesubpacket, the
suppl ement al . resour

The pack i ed i,n error
L POt Lo RalioSt by s e BRegathe pBaril g ol Bt of et Bypottise
entire thi E%eﬁmﬁ%%ﬁﬁpléﬁaﬁh dhEnSgHin @ﬁb&&ﬁeﬁtﬁ?&fn@ﬂnﬁ%d&ﬂanne' and a
coded portion (SP4x) of the next subpacket is sent on the

I t f
P e R ke T JORs ARy baa RSP AR bR e
entire fouiembbfiackehll 0BBR)coled santoraack adphekat fsisentdiptheekfficThus,

according to this transnission schene, for each subpacket, the entl re
subpacket Fhanishe partiomel the sader defemagyrhsirepgaisd 4nd sené an fsrseprismertak he

Channel s [OORSTEf B THREIERHE L bABRAEM AB iR HAR CPLRENAST it

transm ssi dis.thd first HARQ transmission, the base station would populate the supplemental
resources (if available) with some coded data sent in a previous HARQ
transmission. For the first HARQ transmission, the base station would populate the
supplemental resources (if available) with some coded data to be sent in the next

HARQ transmission.

[0080] The embodiment in FIGS. 7A and 7B ensures coding efficiency for
terminals that do not benefit from the supplemental resources and ensures that these

terminals do not experience any loss in coding gain associated with the scheme



this enbodinment, all of the coded data for each subpacket is sent on

the traf i@ 603a04%0%- A portion of the coded data from apsppRaRKEL15BY
be repeated and sent on the supplenental resources if avail able prior

to transm ssion of the subpacket throughpthe traffic channel. In this
embodi ment, in any given HARQ transm ssion, WO
2008/ 014388RCTbEROD T¢pTA45 F1Q.16A HB. Thses tstrainhls mayowit Haypdpuktited t he

suppl enental resources (.if avail abl with sone coded datg for a
Fubur o FARBPTT GR SRS aHe re@uBies PR ek st f S SHBhE B i o 7a
t hrough 8BgymAciechtslatduices may sotRACK LI BRYanh ¢1ATRQ ek felsAdtdif s@DARIN

t he suppl enental resources, 1f available, in either the prior or next

HARQ t r ans fiess¢die seldaByp] megrages Als anebeeekagmmta tebir da senhaynbache

suppl enment al_.resour ce i foavailable, | ta

Fepet 1 on oG IRBER el AR it DR e M iy be
encoded i NtePmidaBadBthdvk ttebd the @ottasl ehdnatiasSfnRé@n{essages in @rre0dd gt e
of 1/5). S subpackets are then generated fromthe Q coded bits. To
fill the sibfsdbkEaic dapsentophfeppiemsntabigsqiacasgklipcmbegimsntsnsuiss thety o
circular f ' : Lo : ek St
coded bit ?}%rqog%egﬁ%gdg?: B%@%%ﬁ%ﬁds&b&&k%p&g%e%ée&%%%%vlz& h%,t;dlf?éz,
3, ..., Q2Zha@ell, Q Depending on the nunber of subpackets (S) and
t he subpacket size, a given coded bit nmay be used in zero, one, or

mul tipl e sysapketsG.dRehsrdateHBd@me ofla TP AROPPIRARRIOAl schGRO8I €S

can also be taken in a reverse circular order, as follows: Q Q1,

Q2, ..., %ithxdynamia@lly@ssignadlesupplemengl rggources. A data packet is processed to
generate S subpackets as described above for FIG. 6A. In this embodiment, an entire
subpacket (SPn) can be sent on the traffic channel, and all or part of the coded

portion (SP(n+1)x) of a next subpacket can be sent on the supplemental resources.

[6082] FIG. 8A also shows the first four HARQ transmissions for the scenario
described above for FIG. 6A. For the first HARQ transmission, the entire first
subpacket (SP1) is sent on the traffic channel. The packet is decoded in error after the
first HARQ transmission. For the second HARQ transmission, the entire second
subpacket (SP2) is sent on the traffic channel, and a coded portion (SP3x) of the next
subpacket (SP3) is sent on the supplemental resources. The packet is decoded in
error after the first two HARQ transmissions. For the third HARQ transmission,
the entire third subpacket (SP3) is sent on the traffic channel, and a coded portion
(SP4x) of the next subpacket is sent on the supplemental resources. The packet is
decoded in error after the first three HARQ transmissions. For the fourth HARQ
transmission, the entire fourth subpacket (SP4) is sent on the fraffic channel. Thus,
according to this transmission scheme, for each subpacket, the entire subpacket is
sent on the traffic channel and a coded portion of the next subpacket is

simultaneously transmitted on the supplemental channels.

f0083] FIG. 8B shows the coded data sent in the four HARQ transmissions. In
this embodiment, all of the coded data for each subpacket is sent on the traffic
channel. A portion of the coded data from a subpacket may be repeated and sent on
the supplemental resources if available prior to transmission of the subpacket

through the traffic channel. In this embodiment, in any given HARQ transmission,



The nunber of coded bits to take fromthe buffer in the reverse

di rect i oRyd 95psRRERs HARQ transni ssion is determ ned by tpergaashiysof
t he suppl enental resources, which may vary fromtransm ssion to

transm ssion. [0086] FIG 9A al so shows the first four HARQ
transm ssions for the exenplary scenari o described above for FIG 6A
For the fi thetbakiARQidr wosldipepilete,the hipplamidnta résonses Gfippaeble} witBBbinei s

sent on the fi a he packet is decoded in error after the
first HARQ‘“?# ﬁ{ﬁmégﬂgﬁ %@R@t@a 81(1,55}?(9 HARQ transmi ssion, the entire
second subpacket (5P2) is sent on the traffic channel and a coded
portion (SHESHI of TnHbe embodsnepaskerniia F6Rt 7anthroughsiBptasied sesd for

{ ansm sai oo RRR O PROL R ot A A bR iR i RPTR

subpacket ¢fiR3xhd Srig@nheHAREG ttddifidstonchannel , and a coded portion
(SPSb) of the | ast subpacket is sent on the suppl enental resources.

The packet | ﬂ(ﬁsﬂec%%gnéﬁl %Bcﬂéarda%f da@rbetdBit dul the bu ;%ﬁ&tzh%@urces if
transm ssions. For the fourth HARQ transm ssion, the entire fourth

subpacket @&R4ple ;1 smatnato déley datakdéncttiohanrrila p@llmismaaccmiadn Ihg to

this t , h,_sub the .enti 22
Cobpackor TUSTRALHN AT TrEPs PR Site PRSHEE B PR B he
| ast subpa@é< tab@déxﬁmﬂ)t &huBPadkb a4/ Pph @ERMtal fr&ﬁﬂ‘f@: b&led bits. To
[00871FI G shows the coded data sent in the four

transm ssi ﬁHéhO qubpackéts ten@ sedaddits candlrd talesh fraea befddn @I@W&llc’ff éash@a@n
subpacket !that gnc%tthe Q t]% gde%l“b g lsdd CtFéBl RIE % BIC[I bd taﬁé}lalllexﬁ g R y new

coded data ma on the supplenen resources™i aval Isabl e. In
this enbodi ment, in any given HARQ transm ssion, the base station
woul d popul ate 52 Bupi-2r@t, &, Iy BSour, €2, Qilf Qavai l able) with sone
coded data that m ght not have been sent before. In general, traffic

data may be)5&Mindh fB ‘ﬁu&Bé‘F JfsGbg Ql@&ﬁ‘ﬁg afld %etsﬁlﬁpa%ld&l% z%”@%?x@ﬁ coded bit

resources in 3 manner to achi eve | ow ng goal s: voi d wasting
coded bi t s MageasedmcHaoneIHls sHbrackethet it Coded Aite K theuppl ement al

resour ces gishldnenfides6iirdéd cah @RE &E taken Hadkevditd Grcduli ofdee, dsfeldw
channel until all coded bits have been used, and 2. Reduce t he

amount of repet I(%ﬁf (gf 599@],?9’ 1136’%_?,3@3%_,@}/2}1@“? presence of

suppl enental res

The number of coded bits to take from the buffer in the reverse direction for each
HARQ transmission is determined by the capacity of the supplemental resources, which

may vary from transmission to transmission.

[0086] FIG. 9A also shows the first four HARQ transmissions for the
exemplary scenario described above for FIG. 6A. For the first HARQ transmission,
the entire first subpacket (SP1) is sent on the traffic channel. The packet is decoded
in error after the first HARQ transmission. For the second HARQ transmission, the
entire second subpacket (SP2) is sent on the traffic channel, and a coded portion
(SPSa) of the last subpacket is sent on the supplemental resources. The packet is
decoded in error after the first two HARQ transmissions. For the third HARQ
transmission, the entire third subpacket (SP3) is sent on the traffic channel, and a
coded portion (SPSb) of the last subpacket is sent on the supplemental resources.
The packet is decoded in error after the first three HARQ transmissions. For the
fourth HARQ transmission, the entire fourth subpacket (SP4) is sent on the traffic

channel. Thus, according to this transmission scheme, for each subpacket, the entire



3. To enable an AT that does not support the supplenental resources
or that fahhsuslpssgecode a nessage assi gni ng resources (pEpedifR7/074451
event), to process data received on non-suppl enental resources.

[ 0088] Al Il the enbodi nents di scussed suppna neet goal 3. The

enbodi nents in FIGS. 5A through 9B achi eve goal 1. The enbodi ments in
FI GS. 7A t bulpagtet 8Bcosen the praffic ¢lonndrnd heodedhpdrboment the lasesdprckss s i f
avai | abl e, stanaigg g{onlthe ser nd WARQ transm ssion. The enbodi nment
in FIGS., 9f? 6RO} HicAYRPIFSAA! $ha8RSP 1 "t he presence of suppl enent a
resources for as Iogggas possi ble. [0089]In _this enbaodinent, a

term nal t H87bendflt §Brshovws theeodehte eiimthefoudt BESrasBssifgs. Bee
any repeti #Hi?@mﬂ iﬁen@hh Q?Ihetcgﬁecﬁ&)aqggor%‘a&lfs@??cl&é?fs%ent-r&eth@t fifed bits
ata packet may val ue

gener at ed or a ave equa Interns O error
correct i onckhapabiAdditional (possybipave) codell ebnmnhaywiad sedson depepelemgntan t he

structure of the code e 0 nerate.the cod bits. If .the coded
bi ts havgdéﬁgaqce&/ |aﬁ@!af§h§ﬁfl&sﬁ%%g ?j@ Mg@p %\g&ﬁﬂ“ﬁ@ @EE%.SS@N @Bm
M r ovi

y p §ta| Q{\%vﬁuﬁeld %8% lgcgg:lae&ﬁﬁgl&ﬁ%al SouFdE B h&éﬁgl?lé) Wit ¥Wind ébd][é&i ERa

t hrough 8B. 0 ave different values (e.g., for a
rate 1/5 céuemighanotdomt deasscanbefotve du geheratimifld Gitecwdye be senhemthe treffic
coded bits for the supplenental resources may, be sel ect b)

Cons dor | ngMaFkga L SRPEREN aDrssGTER 1a TRHEeT B ey Trelp lRg greotlve
coded bit, the potentially poorer codingegain due to repetition, and
so on. [0090] Théveitbwaitimgseded hitsHpastermmal Habdegs oBbEIHY fige the good

conprise i f l.nal i he
suppl ermont SOl AL reB8UL B ARG Blart BRI oab B SRE ke PRRROITT,
t he suppl enstit 4l coded bits heg.bebmusod, emdbodi mnent, the coded data sent on

the traffi¢ channel is nmodul ated (synbol —mapped) with a first
modul at i on?schefedues terapoyyorppetitor of @(@Héﬁ%&m%ﬁy SRR sefica

sent on thgfg &ﬁ&ﬁ ng resources is nodulated with a second
nodul ati on scﬂgﬁe sé?ecﬁg ‘or the control channel. The first

nmodul at i on3scheffe aralic be AThtasdrms nassupport the supplemienfat mepurtérorskaond
nodul ati on thege. In this enmhodi ment, traffic datﬁnsent on,the

suppl ement ZFISrB BUWAE SINTSEAEFATHEMOR GCSRINHS (HRPUESHE HoQ A atsF b chene
as the contéRlvcARas8afapplRBRtteefitcf the nmodul ation schene used on
the associated traffic channel. [0091] 1 n another enbodinent, traffic

data is send0g983i NgAtING cSanBo dipskit tatdisussenenprd eiech@iol Bhaher af fic
channel and the suppl enental resources. In general, the sane or

di fferent CBMPHGTEHBRASSartt theehFactyevesdal & Bin crapdimants BA1SEnENes
ray be useghblh 48 Mol ferfig] 8 HEnRindlif rdb@Ll, f GARBRCha@RY sbiARE ' ©

data sent on the supplenent
second HARQ transmission. The embodiment in FIGS. 9A and 9B delays repetition

in the presence of supplemental resources for as long as possible.

[0089]  In this embodiment, a terminal that benefits from the supplemental
resources does not see any repetition until all of the coded bits are used. The Q
coded bits generated for a data packet may have equal value in terms of error
correction capability or may have different values, depending on the structure of the
code used to generate the coded bits. If the Q coded bits have equal value, then the
embodiment shown in FIGS. 9A and 9B may provide better performance than the
embodiments shown in FIGS. 7A through 8B. If the Q coded bits have different values
(e.g., for arate 1/5 code that contains an embedded rate 1/3 code), then the coded

bits for the supplemental resources may be selected by considering various factors



[0092] FIG 10 is an enbodinent illustrating a nmethod 1000 of assigning
suppl emeRf@borsReBYE CES W thin a conmuni cation networ k. geeusmohedss:
begi ns at 1002 wherein N channel nodes are associated with system
resources by mapping themto N differenpstiles. At 1004, of the N
channel nodes M nodes are reserved for transmtting control nessages
such that ok as Therctagive valuegoiNbdbated hiteths poteptidlly prosérgadidgtesincduertyi ng
traffic data. In ot her enbodi nents, all the N channels can be
transmtti f e%é‘?ﬂ dis) Scf‘r%%sages in which case, there would be no
traffic channels. At 1006, it is determned if all L |link assoqciation

bl ocks ( LAHYPOLSsdhesamehedimnents HAGH Adhoash ABguavide a seed sqmprese in
trol

282 X ;gl xgezlglgggperk({l{m%ée Fop?errgg{aiéﬁrﬁnatﬁag eﬁ[tﬁyaq[% ﬁl%%uh%pxﬁ écﬁﬁéés 39

resources akh aa‘mmﬁnaaﬂﬁ that desiert bendtt ffiom the sappitmentak rreaﬁfrces dhamnel s as

seen at 1012 rm ned that of the N ch el nodes there
are those ewh?mg}enw&e@g afa sent on ghe tiaftie ghanngl In G1odnfs4eg) (bl

carrying Cﬁﬁbﬁﬁig WP ?ﬁmdﬁlﬁﬁﬁ SUEcheGbRERE |f(§r tRe %affﬁedﬂﬁﬁr{e'l etheabadd08.
At 1010, ntified channel nodes are then assigned as
suppl enent déta ses o tlmespplcmctaaﬂrrgsoumaf isingoda bateal. withm seoorelthodiilationtsclionst

h it 008/ 014388P 007/ 74451 24 be det dif
he servi oottt BhERGPNTHA TR D oLl eRI O Re TEGRIE dintit a
resources PBafeaiR fidhd, @Rt dduldiRn e, G8 $his EABRBINEAGraffit dh sent

embodi nent i llustrafing a nethod for determining which if any
suppl enent an fhersupplamerte! tespreccs éemoddated nell thasasermydulationfstkenraasahe At

1102, the termnal recei a br oadcast

The. essagt U EeHER SetEs Sy BS BT B R sty el B d il
redundancycidipek (CRC) field. The received nessage is |dent|f| ed as a
control channel assignnent nessage by exam ning the nessage type
fieldat 1 At thdrGniRidi FRR:, flafhifl dbd 1M el bR Laentify

whi ch LABS%@?e] use%‘ld?lgr %riéan@r% ﬁt%?ﬁ acolﬁ dro 1‘g)réesslf&;lgqe% and ich LABs
are not useﬂ)dfudaertldrr sheme fdri bogh ﬁl@mtaﬂﬁnd chmesdagd she s@@ptﬁ:ﬂr&atal tdseuCRC In

fieldise to con mthtterress e has b deco

correct!y. SR DRSS ROTSS OGP ErR TNt ¢ i ng
control m3§éféﬁf%§ m%{,’r Be Uidd! thzRdr@gats SPbE IR Mlafic IheSRUEGESEOI4E FABHPT t
data traffic. [0094] Upon identifying channels that can be used as
suppl enment #ie supglomemgelgesonrdesansport data traffic, various schemes may
be enpl oyed to transport data packets via the dedicated traffic
channel s as00s2l | aBIG. MeissuepitetRMmbilusasiny € ectodnoed sf asiggéigai | ed
below. FIG 12 |Ilustrat es qne such schene to transport_ data packets
by utilizi AgprienentaliesouFees mihiny gpugicadonpetvors Thsanet hbgb?%%ﬁ tal

st o€ plbqd i Nendl ARG R 8GR RLARRSSEN L QuIROB AL PralD

packets. each su rvid to a first
portion anthem Bﬂddrﬁﬂeremdﬁeh parr 1004 nof the N1h@stnel aodest™ motleradre ogserved limde

if the supplenental respurces are I f the SO rce are not
Lvai | ool o Ceran e RoLBreeaougn o Mo Fis temanga R RETs Ry (| ¢
channel at bé%@a@%neﬁfto EASYn@ErerfRVERL. qhalo@ﬂerteﬁl%o&ﬂn{eﬁs S0 HRAN PRtk RRah S

transported on the traffi¢ channel while the second coded portion is

t ransport ede @nanirmetlmtrehmmsageschwa\meh sassbthgiereelld be mo tiaélic drenslsd

packets o MaoPEReeerained il Ak abetRuof hiER TEtanen LRI e ©

data packehns chd\neBliciesreSddf g dohirsl H6R8TR. TRl A8V EL ARk B%Snvdlvéd@di ng
gain due to (1) non-transm ssion of sone coded data when suppl enent al

resour ces &a@rrn@tcaav&mrm!@e@wgesa)ththmrt@mmeérﬁh%mwsn@l@@%al dat a

t th
he. bi t map e PHouTEre i FROLFAT noBafbn wHE chnBaR g LA 1t 19
packet transditasiion thixedf ttaN dhanmmbdxgseﬁlerwmhwmhhm mb@és (MEISlQUIE RS

which are not involved in carrying control messages, then such channels are

identified at 1008. At 1010, the identified channel nodes are then assigned as

supplemental resources to carry traffic data. In an embodiment (not shown) it may



25 into a first coded portion and a second coded portion. At 1306, a
det er m ng{d 9fysglosssamde i f the suppl enental resources arep@ygkl@PbRiust f
the resources are not avail able, the data packets are entirely
transmitted via the traffic channel at 3308. If they are avail able, a
first HARQ transm ssion transports the entire first subpacket via a
traffic chhedekrmined Eibe sdFvice pheorsed drechser parsnti sssigomeettof 11812, t he
entire second subn?égcket s sfg)nt lg}n the%é éaf_fi c_channel while a coded
portion of YRR TeOUESE RRIOTS ORI tBE TSAWCEY ansmi tted via t he
avai |l abl e suppl enmental resources. At 1314, it is determined if there
are more pdli®t s tIdGhd iy gnbodimeridliustraiing psectlaed fog detamsiniesetic i f or
all the su I tar 1,.§S1 on
achers whorl] ATRIcicniery Sulst B UL d Furll AL oA, WiTDE R
channel ane¢:rmicaddedive®h ncdshge brdadeass uppdakeedtation. ridp erdseeann comprise

transmtted via avail abl e suppl enental. resources during a bsequent
transmi ssi 6@68§@@§m¢€@,184b¢m%%aaﬁtyg§c EpRacy ﬁb%%@&g(agiﬁ?%fl"%t a
acket tra S8l : 3 esour ces
p RedlRgk iaggﬁglt @mé&%&%&g&%&ﬁ&%&g@gﬁ@@%k b

are avail a e data packets are pr ner at e
sub packet sxandinirp4dd messagh tygulfpat kel Ot s Adil Voq ¢l bithap felflils stanvockd

portion and, a_.second caded portion. At. 1406, determ nation is_made
P e s up BBy Bt i re BEEipE B ot S aeer aBs LR L AP not
avai | abl e, fchet dedProP aeketifind @nedlhéRhdes! A_@ﬁ%(tfs,ﬁ%@éR@ feld Rerifleydd ©

r
channel at 1408. If they are available, a firs RQ transm ssi on
t ransport s ta anfiemt thetgh¢ mestage biask decoded carreatlyf fAtd ldBahaedntel 1410.

For the second fransm ssi;on. at 1412, t entire secand,subpacket .i.s
Gont o ¢ nebRpelPLERRRRHEN b cob 8 RispdS afTE e B R Rt
subpacket igotifca®idnspétt WAta nlakfee. avai | abl e suppl enental resources. At
1414, the entire third subpacket is repeated and transmtted via the

traffic chz[am_ A1B. o h b ; i
subpackets'to k)e ﬁ?%%%lrj%@?ttl%'glgl @ﬁgﬁég@g{e%gqﬁeg{sﬁ%gﬁ?g%g%l {eggfesg?m% o
the data paekeiost daHeine@c, tanioss saiches alagdy cnpllated o transpottrdatagrackds on

schene wher ei n.entire subpacket ig transmtted via a traffi
channel - andiir B EREL HER BRI sor Sl e SRR iERo Ui sDtnel 35
Cransri t t edoiila BUah! #5A2URRIRIRAL Sholf RROHE EPFarilbit Boka Baflch Oby

transm ssion. [0097] Wil e the nethodologies illustrated in FIG™ 13
and FI G latikiviogdothebe irafficobdeat]distwelf aythe supplera¢daltrbsmurago Atd202, the

benefit fragm supplemental resources by not starti repetitiop. until
Al | coded PRI HEQU oS do et “th HokSe At dpBE bRl by
presence ofjj\sgdphe Ehtstloded poridhemd aTszcﬁldC@Ele@Fmﬁ@HJ avedod)y adopting
a schema illustrated in FIG 15. Here, nethodol ogy of data packet
transni ssi gaterginatien istods tbersepricantal fsarikessoraveileblan e tesauices a
ranner so %pearliot P%ia%ifcgﬂf}tda% J&Qt@ta%etén%Pelghaﬁs%thd9attﬁe MR afie Lie
presence of suppl emental” resources 1S mhim zed. nceé, i n accordance
W th the sabegrelfithdyust bedilble, theHlrés colied p&tibeiiramdportdiiadn theneffid s from

suppl emental resources does not see any repetition until all Ciihe
coded bit s ChpelwhHe thegoomd seded peign & trensportedmn the sRRPIERSHY chpingls
that are t r 1t hed ar ' j ' code
ate of Pl oy el R Megt S A GpRDEARARCI B 28 B3IBT A RS ICTT
t he Q codedhdne i rhak@ackatoimle tambhetedi Tha peacessuk drusmepeated feoalt that
once the Qth coded bit is used,.the first coded bit is taken u

next. AL 1966,PokR| A8 palof sHRen bis sherBp HEK BV Fqswawif%%fn? klo4D
nunber of  GEHeGNRAILLABE sonldEdRl 4%a Wheh SEH RO PRbLIANTe AGhvEble
varied dynam cally based on a nunber of factors. For exanple, the
capaci ty ofor G)abhaddeptiauygheowietd dntarsestour the sunpdemdydal dgsvardcs.al. ¢.ydue

det erm ned, and t.he L?a t ﬁjgll}gacket can be divided accordingly.

Assum ng tﬁ%elﬁ?relgélﬁ SHo% tf)]rfa@ment al resources, at 1508, a subpacket

[0095] FIG.13 illustrates another methodology of data packet transmission that
can be employed when supplemental resources are available. At 1302, the data

packets are processed to generate sub packets. At 1304, each subpacket is divided



Hence, this process mnimzes repetition of coded bits as ideally all
t he codedydhiosoidzs@l | the subpackets are transmtted / pepdsaotyra4s1
once. 100991FIG 16 illustrates a schematic block diagramof a
comuni cation system 1600 that m nim zegsdata repetition in presence
of suppl enental resources in accordance with an aspect. The system
conpri ses nté aifigst coderthporticmidnsesong ovdsdtpolt8oR Ainld08, sdeemdnation is

i ' 1620 whi ch fi d it/ i
data in acBradiR SRR Rt lEs al e T L e eat e B0 A6 e
first commup dxed haRRets QRS trAROFittEd K aRBE (rePNRh GRS a2l JOROCEHSY A

conponent 1604 that processes traffic data into subpackets based on
one or nor 8vidblgy afird blARQdwapmispion tianinests shesanding figst sifoppeket Migrinel
capacity e I C S Vs

opor at i vel Vs b pE P TSRS BRRIKICHIPPPLE Mo b Csecond .
bits and f agipatkatiesnpentheataffnctehnduiiRekeidsd byrtion lof thegirkihwbpadkeh
the 27 code bits, In accordance w t,haé)xari Oll’;’;n schenes detail ed above,
the subpackdeBeayhriddramsmjtisd "é‘ég‘@éﬁflﬂ ¢ §eppismenial geserrogs| Ak 1 HanK &y
ste. A lI aNS@hARLAM HATRANRDE R8s o AR il R ok inlsfiepdatdast
communi cat i on conmponent such t'hat the transm ssi on conponent
transmts fdralidht subpaciott sHéncsythpandtbddolbmsethtato warhaussibn aciemessi on

schenes as determ ned by the processing .co ent 1604. In,accor.dance
ot an as PG P Stedterds SoRmRIEReS o R e dmadanyn PeaRiPheT
control Ch%Pﬂﬁ'sﬁb;ﬁH&ket‘%Q%@@t@d hild GaEBifel ﬁ@@%&i%lé@%?@%ﬁtal Rsbirald i C
channel s as supplenental resources for carrying trarfic data. Hence,
t he transnidsgnpasdoapenthensmgsseenfi gured to transmit one or nore of
dat a packets, subpackets, coded portions of subpackets or a

conbi nat i onadegr eoF 1N MRkiraesarioteg westitide kb paof ditdipagkd: Cran@iik@ois that
schenes. [00101] The conmmuni cation system 1600 al so conpri ses a

second comRthPEEPPIgHCEBRPDFHAMCIGIY IFRPERS 81 VAIRON. vt 1108, dgKBlicket s
transm tted, oyl e gifdcés%Ed EOREUDLEAN PRIGO MR DA cacBLSREON  divided
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determning if the received data packets / subpackets have been
correctly deobdbda first HARQ tememissiondanbpord dooetdie fitse sutipheket mond
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i s6 Tt *genaris dened st bl U HekoRre AR P mddaite SRREEE 0,
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can transmt the subpackets one at a tinme until an ACK nessage is

recei ve fottrapsrdided vigabk available suppleganighickeirecsard It 4ribeutiredthigh t he

communi cat LofRE8%! Ak LELALARE RN QHIRE of.8F800S 141R0182] The

data transm ssion rques Scri ereirn nma nplenent ed by
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t , ..
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[0097] While the methodologies illustrated in FIG. 13 and FIG.14 avoid wasting

coded bits for terminals that do not benefit from supplemental resources by not
starting repetition until all coded bits are used, they do not minimize repetition
caused by presence of supplemental resources. This can be achieved by adopting a

schema illustrated in FIG.15. Here, methodology of data packet transmission is



28 el ectronic devices, other electronic units designed to performthe

functi onsygesgiondesl herein, or a conbination thereof [08d&D3k20e0074a51
firmvare and/ or software inplenentation, the techniques nay be

i npl enented with nodul es (e.g., procedunes, functions, and so on)
that performthe functions described herein. The firnmnare and/ or

sof twar e coltfes thg‘/r clyedagy prckefsiare faaﬂmfiﬁwlnaﬁda@w&mﬂléﬂfhb?ﬂ@uﬁr@c essor.
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make or use the disclosure. Varjous nodjfications to these .

enbodi ment §ahpenetiselron supplgmappbicatcesslophbeace RRY Tepetiion yidallthe  and
t he generi Co (perdl iaféxgg%ddefi ned herein nay be applied to other

embodi ment "Wt eparting fromthe spirit or scope of the

di scl osure , the d| S not ended to be Limted to the
enbodi nent Lﬂ@ﬁgm ]{‘PEF‘(QV E%f&s kgsmf%mﬁtémhl&l&s i"?feaﬂe fon Wna@étf dsa(’f%pe

consi stent eMiddld i QPEddRE bRtk %h%%d@%{@bfﬁ/@ptm esp4dk sabncrds her ei n.
[00105] The techni ques describ her ei n %@nera y relatlng to data

sel ecti on gomeraiappy @Mamtécmwelﬂbﬁlw@goded steécevﬁnombuffm ig hgtpeps

i ncl udi ng data an ontr nn odi e technl ques
may be used*4B¥* SPgt}éei (9E° ﬁﬁen(glrhf cgegi)gt lﬁPse?hgﬁﬁgft Coge (Q%ﬂ nurPneeIX%
Qual ity | nditagbethéhsiniiepadkeChéltacka SRRAHGIEE] ﬁwmﬂ@ﬂnbéﬁli@&ﬁd a Pil ot
Channel (PICH), an Acknow edgenent Channel (ACKCH), a Beanf or m ng

Feedback Chariwas Threry of the sodaskprationsegp de vaaphdiemi¢aydayed oindl so

e used 1o RopFolbdse? FS AR AD SRl NG : SETLAER EQa G0
with a charaebé 2ﬁiammllyatb®3randadmﬂaﬁéjlaetchubbﬂﬁ&ﬁﬁh\ﬂbaiﬁwhatadae&im@y

descri bed above. i ncl udes exg ?s of the various enbodl nts. It is,
of course, ATEMBELRS PeeenCy O EIPIGALA vesYrcsh it &P UBaBISUORASKHihat i on of

conponent s AR Al AAires diihe RURABETR{1ETChIL] BAibNBE the last

enbodi nent s ut one o inary s int art may recogni ze that
many furt henbpa@hettiimaaﬁsm'mchmdthaeumﬂtmtmta?wsmeﬁsp(Ess b)binmle Aluiciog difmsfl y

t he detail scription i in 0 enb ace. al | ch alt atlons
o 11 cat i GAROIAis DR+ Bk NtRar et i eIt iR ehEBr e S S cope.
of the appepgad) ¢hat it [CQWdrh@n BAdhE 'ié%HtSﬁrsuS‘ﬁHékétrls irekatifled Pigtthe
various functions perfornmed by the above descri bed conponents,

devi ces, ciavailablssupplesieatnt resndreeheTlis Recesshierapentas at 1 X8I hie 4S-1)

reference t Obpackggs3 SO §1a2 an erﬁue sﬁapac et 15' tl?aensrsnlilt%ed SOAREH, %%%gnn%f whﬂngended
coded portion of the last subpacket is transmitted on the supplemental resources.
Hence, this process minimizes repetition of coded bits as ideally all the coded bits in

all the subpackets are transmitted / read only once.

[0099] FIG.16 illustrates a schematic block diagram of a communication system
1600 that minimizes data repetition in presence of supplemental resources in
accordance with an aspect. The system comprises a first communication component
1602 and a second communication component 1620 which are configured to

transmit/receive data in accordance with various schemes detailed supra.

[00100] The first communication component 1602 further comprises a processing
component 1604 that processes traffic data into subpackets based on one or more of
available power within the system, traffic channel capacity cte. It further comprises
a memory component 1606 operatively coupled to the processing component that

buffers code bits and facilitates generation of subpackets by filling them with the



29 to correspond, unless otherw se indicated, to any conponent which
per for s woeospesssi ed function of the described conpongot/uEBogoi44du
functional equivalent), even though not structurally equivalent to

t he di scl osed structure, which perfoting7the function in the herein
illustrated exenplary aspects of the enbodiments. In this regard, it
will al so bedalitsodn awadatnngtfvlthW@rleuﬁﬁyhernew@aliwbgﬂ@éheasubp@tkétﬁca@

wel | 2 & SOURUY Sl LoAANh e Tedlollk DAY O COMUN SR BREHL AN 08
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met hods. 1€H)a1£lﬁiabmde<ﬂdithinane fidcb@manfeatién cathpuncheaichitleit Ry have been
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feature nmajFeBuNSHAmETERPIANT FRrSARE ke fat Backeind subrasksls hased PnYVAKOWE her

| mpl ement ahjafmz?]sﬁgn E@%m@% ?ﬂé&rﬁﬂe@ﬁ%h@%ﬁﬂc&&%ﬁem c{nﬁﬁ ¢ AR, g ven or

particular a Ication ernore at the terns
"incl udes, 'accaam@hnée ndthwdianggct, almjpmaesssmgtcsnmb&esmdﬁozacm assigd reservetdt her

t he detailedd rlpklon or the clains, se terns afelnte dedto
be incl usi §&fF et CR3age H‘rcaﬁ’aﬂl%“émff@f %GS%BWPF@% gchann

2008/ 01438%@érﬁ§3&@@§0@?&§% c%ﬂrylgg@feﬁ’ﬁc What dichcelhd Fednlissiod - A

communi cat i on system for mnimz repetition, conprising:
processi ngcemppomestconhgired tmtrwselsormm rmrre nﬁdaa gatlztsp addpeclseta nodf:da

plurality of sub et |IIed .th c its wherein a |

Cubpacket PSR PRO DU A A B0 YA GFE HFEHeACET rEHRa %on

conponent thadustscrdpdd ts the plurality of subpackets.
[00101] The communication system 1600 also comprises a second
communication component 1620 which can receive the subpackets transmitted by
the first communication component. The second communication component can
also comprise a processing component 1622, a memory component 1624 as well as
a transmission component 1626. The second communication component 1620 can
demodulate received data packets based on a channel assignment message broadcast
by the first component 1602. The channel assignment message also facilitates
determining if the received data packets / subpackets have been correctly decoded.
If they are correctly decoded then the second communication component generates
an acknowledgment (ACK) message else it generates a negative acknowledgment
(NAK) message. Based on the type of acknowledgment message received, the first
component 1602 can transmit the subpackets one at a time until an ACK message is
receive for a data packet, or all subpackets are transmitted or the communication

session is terminated for other reasons.

[00102] The data transmission techniques described herein may be implemented
by various means. For example, these techniques may be implemented in hardware,
firmware, software, or a combination thereof. For a hardware implementation, the
processing units used for data transmission at a transmitter or data reception at a
receiver 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,



2. The systemof claim1l1l, a nmenory conponent buffers the coded bits
so that tweemshpsskets are filled in a circul ar fashi onpcr/@s20btver44s1
systemof claiml1l, the transm ssion conponent transmts the plurality
of subpackets so that an entire subpacké@® is transmtted on a traffic
channel. 4. The systemof claim 3, the transm ssion coqrpon_ent
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(ACK) nessage if a received subpacket is decoded correctly. 9. The
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art, and the generic principles defined herein may be applied to other embodiments
without departing from the spirit or scope of the disclosure. Thus, the disclosure is

not intended to be limited to the embodiments shown herein but is to be accorded

the widest scope consistent with the principles and novel features disclosed herein.

[00105] The techniques described herein generally relating to data selection
for supplemental resources involve various RL channels including data and control
channels. In an embodiment, the techniques may be used for reverse link RL
control channels such as Channel Quality Indicator Channel (CQICH), a Request
Channel (REQCH), a Pilot Channel (PICH), an Acknowledgement Channel
(ACKCH), a Beamforming Feedback Channel (BFCH), a Subband Feedback
Channel (SFCH), and so on, which may be processed and transmitted. The
techniques can also be used for a time division multiplexed (TDM) pilot that is
spread with a channelization code and scrambled.

[00106] What has been described above includes examples of the various
embodiments. It is, of course, not possible to describe every conceivable
combination of components or methodologies for purposes of describing the
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations are possible. Accordingly, the detailed description
is intended to embrace all such alterations, modifications, and variations that fall
within the spirit and scope of the appended claims.

[00107] In particular and in regard to the various functions performed by the
above described components, devices, circuits, systems and the like, the terms

(including a reference to a “means™) used to describe such components are intended



transmtting a subpacket in entirety on a traffic channel; and
transm t woagomsededs porti ons of a | ast subpacket on assi BOeWS2007/074451
suppl enental resources. |l.The nethod of claim 10, size of the
subpackets generated is determ ned by ard matched to transm ssion
capacity of the traffic channel. 12. The method of c¢laim 10, varyin
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P the terms “includes,” and “including” and variants thereof are used in either the
detailed description or the claims, these terms are intended to be inclusive in a

manner similar to the term “comprising.”
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subpacket s; means for transmtting the subpackets in entirety
on a traffic channel and the coded porti36éns of the |ast subpacket on
assi gned suppl enmental resources. 19. The communi cation system of
claim 18, further conprising means 3 &%oding the received
subpacket s A% fiegsystem of claim 18, further conprising nmeans for
generating one of an acknow edgnment (ACK) or a negative
acknow edgnent (NAK) nessage based on decoding results of the
subpacket s. . C . .
1. A communication system for minimizing repetition, comprising:

a processing component that processes one or more data packets into a
plurality of subpackets filled with coded bits wherein a last subpacket is further
divided into coded portions; and

a transmission component that transmits the plurality of subpackets.

2. The system of claim 1, a memory component buffers the coded bits so that

the subpackets are filled in a circular fashion.

3. The system of claim 1, the transmission component transmits the plurality of

subpackets so that an entire subpacket is transmitted on a traffic channel.

4, The system of claim 3, the transmission component additionally transmits a

coded portion of the last generated subpacket on allocated supplemental resources.

5. The system of claim 4, the processing component allocates the supplemental
resources from one or more control channels not utilized in transporting control

messages.

6. The system of claim 5, the processing component identifies link assignment

blocks not carrying control messages to determine the unutilized control channels.

7. The system of claim 1, the processing component processes data packets
associated with user generated messages comprising one or more of data messages,

voice messages or video messages.

8. The system of claim1, a mobile terminal generates an acknowledgement

{ACK) message if a received subpacket is decoded correctly.

9. The system of claim 1, a mobile terminal generates a negative

acknowledgment (NAK) if a received subpacket is decoded incorrectly.



31

0. A method for minimizing repetition in communication systems comprising:
generating a plurality of subpackets from a data packet;
transmitting a subpacket in entirety on a traffic channel; and
transmitting coded portions of a last subpacket on assigned supplemental

resources.

I The method of claim 10, size of the subpackets generated is determined by and

matched to transmission capacity of the traffic channel.

12, The method of claim 10, varying size of the coded portions dynamically based on

capacity of the assigned supplemental resources.

3. The method of claim 10, modulating subpackets transmitted on the traffic channel
in accordance with a first modulation scheme selected for the traffic channel and the
coded portions transmitted on the supplemental resources with a second modulation

scheme selected for an associated control channel.

14. The method of claim 3, the link assignment blocks mapped to the control

channels are not engaged in transmitting control messages.

I5. The method of claim 14, determining the link assignment blocks not transmitting

control messages based on information conveyed via an assignment message.

16. The method of claim 10, further comprising generating an acknowledgement

(ACK) when a transmitted subpacket is correctly decoded.

[7. The method of claim 10, generating a negative acknowled gement (NAK) when a

transmitted subpacket is incorrectly decoded.

18. A communication system for minimizing data repetition in presence of
supplemental resources comprising:

means for generating subpackets from a data packet;
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means for processing a last subpacket into as many coded portions as a totai
number of subpackets;
means for transmitting the subpackets in entirety on a traffic channel and

the coded portions of the last subpacket on assigned supplemental resources.

19. The communication system of claim 18, further comprising means for

decoding the received subpackets.

20.  The system of claim 18, further comprising means for generating one of an
acknowledgment (ACK) or a negative acknowledgment (NAK) message based on

decoding results of the subpackets.



