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RELI ABLE DATA PACKET TRANSM SSI ON BACKGROUND Field [1001] The present
invention relates to data communication. Mire particularly, the present

i nvention r@'o%ﬁ;?zsk? I nprovi ng data throughput of a wrel egixﬁgmlpzscat i on

system by preventing unnecessary data sub-packets transms not
m ssing new data packets. Background [1002] The field of wreless

comuni cati ons has many applications including, e.g., wreless tel ephones,
pagi ng, wireless |local |oops, personal digital assistants (PDAs), Internet
tel ephony, and satellite communication systens. A particularly inportant
application is cellular tel ephone systens for nobile subscribers. (As used

herein, the tMWH@DgAﬂ%&f%@ﬁEEQTEEEMENT A‘NFJ{] RE‘LIWBP‘E"’"

conmuni cati ons servi ce rrous over-the-air I nterfaces

have been devel oped for s | Al yncl udi ng, e.g.,
frequency division nmulti p?@%f@e&g‘(?mmmsﬁﬁagﬁm mul tiple access
(TDMRA), and code division multiple access (CDMA). In connection therewth,
various donestic and international standards have been established

i ncluding, e.g., Advanced Mbile P ' MPS), G obal Systemfor
Mobile (GSM, and Interim St andard@g&fﬁg%gﬁhﬁ particular, 1S-95 and its
derivatives, |1S-95A, 1S 95B, ANSI J-STD-008 (often referred to collectively
herein as 1S-95), and high-data-rate (HDR) systens for data, etc. are

promul gat ed Reltthe Tel ecomruni cati on I ndustry Association (TIA), the
i nternational  Teleco ni cati ons Unj.on %;I}Lé) tand ot her well, known standards
e Snf

bodi es. [100310@HI | ulhe Prasspholwentjen Podetal somgrinisalionee WeIR t he

use of the LS r ' I+~ P N e '
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wireless communication system by preventing unnecessary data sub-packets
transmission while not missing new data packets.

Background

[1002] The field of wireless communications has many applications
including, e.g., wireless telephones, pagingr wireless local loops, personal
digital assistants (PDAs), Intemet telephony, and satellite communication
systems. A particularly important application is cellular telephone systems for
mobile subscribers. (As used herein, the term “cellular’ systems encompass
both cellular and personal communications services (PCS) frequencies.)
Various over-the-air interfaces have been developed for such cellular telephone
systems including, e.g., frequency division multiple access (FDMA), time
division multiple access (TDMA), and code division muitiple access (CDMA). In
connection therewith, various domestic and international standards have been
established including, e.g., Advanced Mobile Phone Service (AMPS), Global
System for Mebile (GSM), and Interim Standard 95 (1S-95). In particular, 1S-95
and its derivatives, 1S-95A, 18-95B, ANSI] J-STD-008 (ofien referred to
collectively herein as 1S-95), and high-data-rate (HDR) systems for data, etc.
are promulgated by the Telecommunication Industry Association (TIA), the
International Telecommunications Union (ITU), and other well known standards
bodies. | '

[1003] Cellular telephone systems configured in accordance with the use of
the 1S-95 standard employ CDMA signal processing techniques to provide



highly efficient and robust cellul ar tel ephone service. An esarpilaz0ge
described systemutilizing CDVA techniques is the cdna2000. The standard
for "cdma2000 is given in |1S-2000 and has been approved by the TIA The
cdma2000 stwp@aishsés conpatible with IS-95 systenms in many YIS mﬁn%her
CDVA standard is the WCDIVA standard, as enbodied in 3rd Cenéerati
Partnership Project "3GPP." Another CDMAstandard is Interim St andard | S
856, which is conmmonly referred to as a system [1004] Transm ssion of
digital data is inherently prone to interference, which may introduce
errors into the transmtted data. Error detection schenes have been
suggest ed t migblyeefﬁtiaat and rretblustbﬂquum tplepbobé senried.hdin exempianh alesciiteeth

trod d to th ta. F le, . [ t I t
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t he data of the packet™” Wen a receiver receives the da recei ver
cal cul ates tdtknawﬁi) stﬂmdaktmcmmpahhler\mﬂ'eﬂ&% sigstemarid many ways. whetother t he

It of t to th h CRC fjeld.
[ 7005] vihen GRS ipia st Y TRMAC enletes a¥ tepalguBn It Gﬁé‘efatl'g“
| t |‘ h
when errors "a“““e’ﬁﬁPZC?’Z%*.‘ Slaver Y Silor CRLAT SERAI T Bvefil BRERATATS 0, oy

when errors are However , e transmssion Is u
sensitive aMf,ivdech éncorsmohlyaefereeditq as a HBRegystere. | i nes, cel lul ar phones,

t id t be. i.ble t t .
et ransn ssi 00T 16danRsIon.g Sia Btaes rheie Bdions tbridieeinas, wirrhw
receivers ofpy ygh&aaucéiéﬁarst ité Y %hbmm&i gafH. nEan%leiécﬁi&W@({hteﬁ?eéjﬁ?@e even

when errors may have occurred during transm ssion he convol uti onal codes
i nt roduce r coggrianggestento det&;mlm@as reliatdy asapessibiel wiethet emorsrianenbeered

dat t t ch, t h b d d

bt 1n the OEBHRE iAo R e Fof BimPid. 18 BRRROR T el
deduce the o T;shcﬂ@'ts dad adaytd a6 Eﬂcl@%\(cyﬂﬂﬁféd@ﬂn@aﬁ@ﬂ'éﬁ@él@%ﬂ@)tf@d riggei ved
data. [1007] further inprove t erformance of a transnmission channel,

i nt er | eaver sexaraplesef@ lepgtheobsiyiaenthitss which parrieadkelecksurmgf theddatg .of thes,
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| mprovement s'Srlrg ntllc%(lzltout ec e'g sRLIJrlﬁ |r% the CRC field.
[1005] When the transmitted data is not used in a delay sensitive application,
it is possible to requesi retransmission of erroneous data when errors are
detected. However, when the transmission is used in a delay sensitive
application, such as, e.g., in telephone lines, cellular phones, remote video
systems, etc., it may not be possible to request retransmission.
[1006] Convolutional codes have been introduced to allow receivers of digital
data to correctly determine the transmitted data even when errors may have
occurred during transmission. The convolutional codes introduce redundancy
into the fransmitted data and pack the transmitted data into packets in which the
‘value of each bit is dependent on earlier bits in the sequence. Thus, when
errors occur, the receiver can siill deduce the original data by tracing back
possible sequences in the received data.
[1007] To further improve the performance of a transmission channel,
interleavers are used to re-order bits in the packet during coding. Thus, when
interference deStroys some adjacent bits during transmission, the effect of the
interference is spread out over the entire original packet and can more readily

be overcome by the decoding process. Other improvements may include



WO 03/ 032564 PCT/ US02/ 31778 3 nul ti pl e-conponent codes that engodeddee
packet nore than once, in parallel or 1in series, or a conbination thereof.
‘For exanple, it is known in the art to enploy an error correction method

t hat uses I t.,two convolutional coders in parallel. S rallel
encodi ng i?ggﬁrﬁr%h(ﬁy referred to as turbo coding. [1008] FOFSHUB‘%B”""‘

mul ti pl e- conponent codes, opti nal decodiqg Is often a very conplex task,
and may require large periods of tinme notYusually available for on- line
decoding. Iterative decodi ng techni ques have been devel oped to overcone
this problem Rather than determ ning i nmediately whether received bits are

zero or one, mifipld-eSBpYasntEcTIcE thabandbdy thedpatKet tha?8 thahtt iR \paralkt ak e
representative of the probabi |Ité that the bit is one. Data represented on
e

the nultil eh&erigeapica pambiationdbetept afor syampleatitis kngma inttbe attito emideydi ng

7 usual LY P dridr Ak notnS e sl A, M PSSR, et T
out put  cor reahiél. IBudPaRirkiidl sicodinfds R@nrRbRlyae Y tocadRirbabdingof t he
code. Generallﬁ a _decoder that perforns itérative decodi ng uses soft data

from former 10BBkt i 6e& multipl-componaet soflesdapiimabadeesdingdsr eften \&erverpur i ng

Trom the decoatpaarcls RidshR Feq ST bR AL b RERRY R lBBi el o e,
When par al | elineetiscustivis  Reritive *ibcoding tebhiid 1B haQdibden delelspydte Tversime
decoders may conveniently be used in parallel for this purpose. Such

iterative debisdpraplerns. cBathesdhantdeteimiping immepiajelyfwhether seceaivad bitgiareit is

bi ts that  naeZbnSp i B Tockiiils edobis SRl &) Tals” So b Miftie il Seqd oY
are assi gnedrepressmtaties of e Brébiubilitg thanibeobiiis on@. e Dads irgprEchicdady thene.

[ 1009] Turbo co_di\frég represents an inportant advancenent in the area of
forward err omulilgved scalehis rateyred tacas "saft datamy andriteiative slecedipgds dissally, but
nost types of 4. . [ =0l e i r d

I nterl eavi ng&%ft Eﬁ&‘cg [ rr]\é(;"(zlut\?]vlgt ﬁ%k’ {%%'Résgag%%lgt g@?c aeﬁ‘l;%sgsadeco ieﬁgg cflﬁ%ﬁgputs
conbi nat i on poreaspbeding dui probapilitieav for alikd ebipevdloesnans picvidese aige ouipgud
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decoder that performs iterative decoding uses soft data from former iterations to
decode the soft data read by the receiver. During iterative decoding of multiple-
component codes, the decoder uses results from the decoding of one code to
improve the decoding of the second code. When parallel encoders are used, as
in turbo coding, two corresponding decoders may conveniently be used in
parallel for this purpose. Such iterative decoding is carried out for a piurality of
iterations until it is believed that the soft data closely represents the transmitied
data. Those bits that have a probability indicating that they are closer to one
binary are assigned binary zero, and the remaining bits are assigned binary
one.

[1009] Turbo coding represents an important advancement in the area of
forward error correction (FEC). There are many variants of turbo coding, but
most types of turbo coding use multiple encoding steps separated by
interleaving steps combined with the use of iterative decoding. This
combination provides previously unavailable performance with respect to noise
tolerance: in a communications system. Namely, turbo coding allows
communications at levels of energy-per-bit per noise power speciral density
(Eb/No) that were previously unacceptable using the existing forward error
correction techniques. ' ‘



(Eb/ No) that were previously unacceptabl e using the existingSfAPREac@6er r or
correction techniques. 5 APRIL 2006 WO 03/ 032564 PCT/ US02/ 31778 4 [1010]
Many commruni cations systenms use forward error correction techniques and

therefore wapl@obapefit fromthe use of turbo coding. For géﬁgg&%n.}sur bo

codes could inprove the performance of wireless satellite |1 I'n “whi ch.

the limted downlink transmt power of thg satellite necessitates receiver
systens that can operate at |ow Eb/No |evels. [1011] In sone exenplary CDVA
systens, such as HDR systens, the data mnmay be transmtted in packets.
Packets carrying data traffic may be transmtted in sub-packets. Due to

i nt er f er enceftion 0flat Mamansomssiricetionise systerne Siset | fonwardhy enor soaeetishul |y

decode the encpded data,that ,is tra itted in the firs sub- packet
Theref or 0. RCANGUES ik d0GTeIfT WOLRBERET Mo Shitieot GBI COES. msF | o

decodes the g,@%gﬁ a : z I;ﬁtrﬁ ; - | at
the receiver. eaﬁhg'gﬁéycorﬁgg:aepg@gn heegﬁ% tan{rlﬂéﬁ?%/lag?%% astrssaﬁ%lﬂ@rm&i'on
carried by eimcvidelb-thachmited Réoluniitkn ttranspiie pomtent oionise ngatellite rgepesitdtes

ei ther through repetition, or through adfitiEgnlial codi ng. The process of soft
conbi ni ng al TesRiver gystemsihal Ganrpete @bl EB/NG levels ough the process of

soft conbi ni enel - ek, ' ] er
corrupted subpiilicer SR B EREIEE CTMA YsRARE Fhucrtas DR yeteihe dnd el
packets can aldydve frassrmitiech ib packeiss rfPdclatd eamying datmtraificensly benransmitted
transm ssion, rate. [1012] Transm ssions Qf fhe sub-packets to the renote

station may Wes'i‘ti’u‘pé[:k%tﬁageé?et& IBIRreIPRCR ¢N ¢ EANSAUSHIAY R pRteqttatien

bet ween t he ﬁﬁﬁu ) Y, t z ﬁ@ge hdes
an opportunity f'g'(?{ t C?F%”gi%?é%?%%ﬁegnd%g ﬂgrgg%eggh%@co ifﬁgtﬁg'@t

sub- packet bsifilppackdte Bheretark, data seb-paxketssars-nedukdantlyf tramemiitedeutddhet . | f

arrival of T MENIExHeS R Tk ot oty erpTERET RIRPHNEDS e AEaBted
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the renote sirdeimation agl’sfine’dt by &anggmbqpecl@iknBﬂﬂUU@ﬂlﬁnﬂepfmn)téﬁons may be
generated either through repetition or through additional coding. The process of
soft combining allows the recovery of corrupted bits. Through the process of
soft combining, wherein one corrupted sub-packet is combined with another
corrupted sub-packet, the transmission of repetitious and redundant sub-
packets can allow a system to transmit data at a guaranteed minimum
transmission rate.
[1012] Transmissions of the sub-packets to the remote station may be in a
staggered pattern so that transmission gaps occur between the redundant sub-
packets. The delay between sub-packets provides an opportunity for the target
remote station to process decoding the sub-packet before the arrival of the next
sub-packet of the same packet. [If the remote station is able to successiully
decode the sub-packet before the arrival of the next sub-packet and to verify the
CRC bits of the decoded result before the arrival of the next sub-packet, the
remote station transmits an acknowledgment (ACK) signal to the base station.
Otherwise, the remote station transmits a negative acknowledgment (NAK)
signal to the base station. I the base station could demodulate and interpret
the ACK signal sufficiently in advance of the next scheduled redundant sub-
packet transmission, the base station need not send any redundant sub'-packet.

The base station may then transmit a new data packet to the same remote



signal to the base station. If the base station could denodulsimripnehe
interpret the ACK signal sufficiently in advance of the next schedul ed
redundant sub- packet transm ssion, the base station need not send any
redundant swhypasket. The base station may then transmt appgyghfagpacket
to the same renote 5 APRIL 2006 WO 03/ 032564 PCTI US021 31778 5 station or to
another renote station during the slot pegiod that had been designated for
t he cancel | ed redundant sub-packets. [1013] Base stations may m sinterpret
ACK signals, which are transmitted by the renpte stations, as NAK signal.
Therefore, base stations may keep sending redundant sub-packets of the sane
packet even stabemryiort e anethern retaeteb stationadugagythee stot viegriathdhatubedsbéen | y

decoded. Thig_ r ' e, of air-,interf resources. On the other
hand, base s‘? '5’%‘3‘12‘5 ifﬂi}nggbﬁﬁgéi% -ndBQEﬁ@?'Ea‘r‘%éi hew packets on the same
automati c repeas) reBﬁ@étstétmmﬁ?%ﬁi_@?ﬂterpf&A@Ntsigrﬁ!@,t%iéﬁ aké BBRsHitied by
erroneously I nterpret themas belonging to previous packets, and thus, my

not attenpt the remoteistationsm aghékesignal. Theretare, Basa statisnsrmaykeap sandingiew

d kets, There | f d jn th i | di
enhanced. dat OB bLPSCRRIS 58 ofe RS HEh 8 B e b8ches 5y bSen
sub- packets AWdddy RReivEdE ahBdsitRessiifty ddrdeikal S ThRMAIRE inlQ1dhsteBpdiment s

di scl osed herein"address the above-stated needs by providing a nethod and
system for phtartacei regoursesc esdathe athepheard: base Sistions may shnd snavotSul ssi ng

packet's on shecketo el pARREE anfiecsim adnand KENET eBleR LR iR
met hod i ncl uge it kembteestations FrREArdREh Bt DRt thewr adBsIsAbingta\brédioas
current code, and sendi ng an acknow edgenent signal if a current packet

cor r espondi ngagkets, hand dhkentmayuinop adtermphis desedesihedss sThelejoredegemsde and
the current ' j.val ept C or the previous sub- packet.
[ 1015] In an%[gﬁ‘grr'é 'i@ggﬁis\é%tuﬁg '}é‘fﬂ%@ é’e;d]cg(ﬁ des the steps of receiving a
current sub-Pasress, theesford sanésd irethie A0 6, pravidirkeiodionbafted aEROMGSHTENt

by preventing unnecessary transmission of sub-packets while not missing new

data packets.

SUMMARY

[1014] Embodiments disclosed herein address the above-staied needs by
providing a method and system for preventing unnecessary sub-packet
transmission while not missing new data packets. In one aspect, a method and
system for receiving data packets on an automatic repeat requesi (ARQ)
channel is provided. The method includes the steps of receiving a current sub-
packet, having a current code, and sending an acknowledgement signal if a
current packet corresponding to the current sub-packet has been successfully
decoded, and the current code is equivalent to a code for the previous sub-
packet.

[1015] In another aspect, the method includes the steps of receiving a
current sub-packet, having a current code, and sending an acknowledgement
signal if a predetermined limit for sub-packet transmissions for the current
packet has reached; and the current code is equivalent to a code for the
previous sub-packet.

[1016] In another aspect, the method includes the steps of receiving a

current sub-packet, having a current code, and sending an acknowledgement



2006
signal if a predetermined [imt for sub-packet transm ssions ?or the current

packet has reached, and the current code is equivalent to a code for the
previous sub acket [ 1016] In anot her aspect, the method includes the steps
of receivi ndy@E%¥tent sub- packet, having a current code, X¢A/USEHBITAY an
acknow edgenent 5 APRIL 2006 WD (13/032364 PCT/ US02/ 31778 6 signal if the
current code is not equivalent to a code r a previous sub-packet, but the
current packet corresponding to the current sub-packet may be conpletely
decoded fromthe current sub-packet. [1017] In another aspect, the nethod

i ncl udes the sﬁrﬁa‘?ﬂ 1Rk RSt \toBe |§ oﬂéggﬁr%ierﬁ‘t'@a for d“?ﬁé\ftﬂjsaswpé%

code, and sending a negative no genent signal If e current code is
not equi val ertutt theacuodnt fpzalckat corregpondinguto fhe kedrremtd subspagkée may dek

limt for b- packe ransm.ssi for e current packet has reached.
[|1018] I'n Zﬁ&oﬁgﬁlﬁgbpé%qquqdﬁzgrhgﬁagwrpﬁw@aggg K¢te stgps of reiel ving a

t b ' d; t
current su 1\ 'ggnf?f‘é:n?;%[eﬁeﬁ%écﬁmth&ciﬂ@‘(h%@ imAMEhe 4 dfvﬁecelvmgrl 2.

acknow edge current packet correspondin cur
sub- packet mayrembt shb-pachpt, eﬁﬂvmgieaodmdrehtomde,e and r sehdmgb-gpackgativend a

d d b- h h
Peached, [ 102sinaMladolmetgHRrT e, c0renk cau o ok e AT e Broenter iy
data packets p r8iodd sﬁB&eﬁJﬂ@E&ﬁb a{ﬁre% hﬂhefoFEBB?‘!\gkéﬁrﬁﬁé?ﬁ:sEB%s%ﬁps

of sendi ng a |rst sub- packet aving a first code sending a second
sub- packet, Hheicugent pa@cﬁtrh\asa'edmectuch that t he f| rst code is equivalent to

the second c 8 éi t re for rge pac BRI SCRI Pquch OF. THE
DRAW NG | 10387181 G Py ‘anoietpShecty The FRRHD InPlediim I g ono] derebriio
conmuni cat i orgygpeht ©Bublgdbidd, 'ﬂa@mg’— bs éhrF&rﬁC‘%dé!eagéﬁd“ ebndm e?‘&”ﬂ!eﬁéié\lleci

enbodi ment for the renbte station and the base station operating
[1022] FI G Sacknowedgesmpitaigna ét theafursan pagketetasrespanding toeltheturieng sobse

packet may not be completely decoded from the current sub-packet and a

predetermined limit for sub-packet transmissions for the current packet has
reached.

[1019]  Still in another aspect, a method and system for sehding data packets
on an ARQ channel is provided. The method includes the steps of sendinga
first sub-packet, having a first code, and sending a second sub-packet, having a
second code, such that the first code is equivalent to the second code if they
are for same packet.

BRIEF DESCRIPTION OF THE DRAWINGS

[1020] FIG. 1 is a block diagram of an exemplary voice and data
communication system;

[1021] FIG. 2 is a block diagram of an exemplary embodiment for the remote
station and the base station operating in FIG. 1;

[1022] FIG. 3 shows exemplary sets of sub-packets transmitied by the base
station; -

[1023] FIG. 4 is a fiow chart for assigning color to data sub-packets
transmitted by the base station; and

[1024] FIG. 5 is a flow chart of an exemplary process for receiving data sub-

packets:



station; [1023] FIG 4 is a flow chart for assigning col or ta daiiB 2006
sub- packets transmtted by the base station; and [1024] FIG 5 is a flow
chart of an exenplary process for receiving data sub- packets. 5 APRIL 2006

WO 03/0325@9 R Q§02/3 t 778 7 DETAI LED DESCRI PTI ON [ 1025] ls a
di agr am of ao\;\'ng;r['lgf ess communi cation system 100 t hat supporf@lgs%ér%ér of

users and is capable of inplenenting vari./ous aspects of the invention.
System 100 provi des comuni cation for a nunber of cells, with each cell

bei ng serviced by correspondi ng base stations 104A and 104B. The base
stations are also coomonly referred to as base transceiver systens (BTSs).
Various renote stations 106 are di spersed throughout the system Each
renote station 106 may comrunicate with one or nore base stations 104 on
the forward and reverse |inks RETALBRDESCRIPTI@Nt . depending on

whet her or not the renote station is active and whether or not it is in soft
handof f. The forward link refers to transm ssion from base station 104 to

renote stati 6, d4t he,r [ : : 1 SSi f not e
Ceati on 106 Ho%hc, FIGCT 80  GUGRRA df & uf sy PalriyliSigAich SpuRh, 10BTHRE
comruni cat essupgditsr @ mihtbestaitusens ahf G\capibiB, of iffplemanithd Oafibusasbdus of
station 1048 comrunicates with renote stations 106D, 106E, and 106F. _Renote

stati on 1060NesNVeNtQST.  Shsleld POANAVIEEH COPPBHRICHIRN, Fonm Nymbes aficels, Wil e
i 104 . i |
T Ol e el 848 L9EBY e oG AR et BUIRRE RIEBNATDIED UEE,

(BSC) 102 couples to
swi t ched t el ppé@rstatimiswark al¢d>ToMmoitlye reforrpti fog asobase tREENcivey dystanbi eved
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coupl ed to ion tBsCareard wncheeverserinksl at tany padiculag wbmesite pbperdingl o5

anong renot ew?nteﬁmteirogrsn%toﬁie ?’Qr%o?eets\f\ﬁ%% is active and whether or not it is in soft
handoff. The forward link refers to transmission from base station 104 to
remote station 106, and the reverse link refers to transmission from remote
station 106 to base station 104. As shown in FIG. 1, base station 104A
communicates with remote stations 106A, 106B, 106C, and 106D, and base
station 104B communicates with remote stations 106D, 106E, and 106F.
Remote station 106D is in soft handoff and concurrently communicates with
base stations 104A and 104B.
f1026] In system 100, a base station controller (BSC) 102 coupies to base
stations 104 and may further couple to a public switched telephone network
(PSTN). The coupling to the PSTN may be achieved via a mobile switching
center (MSC), which is not shown in FIG. 1 for simplicity. A BSC may also
couple into a packet network, which is typically achieved via a packet data

- serving node (PDSN) that is also not shown in FIG. 1. BSC 102 provides
coordination and control for the base stations coupled to it. BSC 102 further
- controls the routing of telephone calls among remote stations 1086, and between

remote stations 106 and users coupled to the PSTN (e.g., conventional
telephones) and to the packet network, via base stations 104.

o [1027] System 100 may be designed to support one or more CDMA wireless
standards. Such standards may include the CDMA standards such as (1) the
"TIA/EIA-95-B Remote station-Base Station Compatibility Standard for Dual-

Mode Wideband Spread Spectrum Cellular System" (the 1S-95 standard); (2)



renote stations 106 and users coupled to the PSTN (e.g., CONSetARID @6
t el ephones) and to the packet network, via base stations 104. [1027] System
100 may be designed to support one or nore CDVA wirel ess standards Such

st andar ds l.ude the CDVA standards such as (1) the
Renot e statr(?%[’rl\}kf s}ej"dSt ation Conpatibility Standard for Dual J&%gclf\}\?%eband

Spread Spectrum Cel lul ar Systent (the IS standard); (2) 5 APRIL 2006 WD
03/ 032564 PCT/ US02/ 31778 8 the "TI A/ El A-98-D Reconmended M ni mum St andar d

for Dual - Mode W deband Spread Spectrum Cellul ar Renote station" (the IS-98
standard); (3) the docunents offered by a consortium naned "3rd Generation

Part nership Rhej"EWElA&@H‘}e(mndnenMMd mum &taataef fod @uakdidde Widdbatidg
Document Nos. é’S 25,211, iG TS_25.212, 3G TS 25.213, and 3G TS 25.214
(the W CDMVA Sﬁr&ﬁ asEscirumg Geliplar, Remelgnstationss fae olF-89 atansiaeds t Bhniheaned
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[1028] FIG. 2 is a simplified block diagram of an embodiment of base
station 204 and remote station 206, which are capable of implementing various
aspects of the invention. For a particular communication, voice data, packef
data, and/or messages may be exchanged between base station 204 and
remote station 206, via an air interface 208. Various types of messages may be
transmitted, such as messages used to establish a communication session
between the base station and remote station and messages used to control a
data transmission (e.g., power control, data rate information, acknowledgment,
and so on). Some of these message types are described in further detail below.
For the reverse link, at remote station 206, voice and/or packet data (e.g., from
a data source 210) and messages {e.g., from a controller 230) are provided to
a transmit (TX) data processor 212, which formats and encodes the data and
messages with one or more coding schemes to generate coded data. Each
coding scheme may include any combination of cyclic redundancy check
(CRC), convolutional, turbo, block, and other coding, or no coding at all. The
voice data, packet data, and messages may be coded using different schemes,
and different types of messages may be coded differently.
[1029] The coded data is then provided to a modulator (MOD) 214 and

further processed (e.g., covered, spread with short PN sequences, and



a transmt (TX) data processor 212, which formats and encodes AprmgL ¢@ga and
nmessages with one or nore coding schenes to generate coded data. Each
~codi ng schene may include any conbi nation of cyclic redundancy check (CRC),
convol utional . turbo, block, and other coding, or no codin I.l.._The

voi ce data}”%gﬂ%gﬁudata, and nessages may be coded using d%%ﬁ%ygﬂplgﬁhenes,
and different types of nessages may be coded differently. [1029] The coded
data is then provided to a nodul ator ( 214 and further processed (e.g.,
covered, spread with short PN sequences, and 5 APRIL 2006 WD 03/ 032563
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a dupl exer 252, and provided to a receiver unit (RCVR) 254. Receiver unit
254 condi t i ofigngbisgrouted threigh agvplexer dB) 2d8and tanweitied viaga afitgnna 286) t he
recei ved si apa ag@&éﬁéﬂ\ﬁ'ﬁ@ sampl es. A denodul ator (DEMOD) 256 receives
and processes (€.Q., despreads, decovers, and pilot denodul ates) the

sanpl es to p[1030je recpydrasd shatibel 204, Benpshdred dink2BiInaRYs irsGdivsE My anr ake
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(RX) data processor 258 then decodes the symbols to recover the data and
messages transmitted on the reverse link. The recovered voice/packet data is
provided to a data sink 260 and the recovered messages may be provided to a
controller 270. The processing by demodulator 256 and RX data processor 258
are complementary to that performed at remote station 206. Demodulator 256
and RX data processor 258 may further be operated to process multiple
transmissions received via multiple channels, e.g., a reverse fundamental
channel (R-FCH) and a reverse supplemental channel (R-SCH). Also,
transmissions may be simultaneously from multiple remote stations, each of
which may be transmitting on a reverse fundamental channel, a reverse
supplemental channel, or both.
- [1031] On the forward link, at base station 204, voice and/or packet data
(e.g., from a data source 262) and messages (e.g., from controller 270) are
processed (e.g., formatted and encoded) by a transmit (TX) data processor 264,
further processed (e.g., covered and spread) by a modulator (MOD) 266, and
conditioned (e.g., converted to analog signals, amplified, filtered, and
quadrature mddulated) by a transmitter unit (TMTR) 268 to generaté a forward
link signal. The forward link signal is routed through duplexer 252 and

transmitted via antenna 250 to remote station 206.



which may be transmtting on a reverse fundanental channel, a reverse

suppl enental channel, or both. [1031] On the forward |ink, attAF&Ee2Wpation
204, voice and/or packet data (e.g., froma data source 262) and nessages
(e.g., fromcontroller 270) are processed (e.g., formatted and encoded) by
a transmt Wwhikoshata processor 264, further processed (e. IperRRVEs e;ﬂ} and
spread) by a nodul ator (MOD) 266, and conditioned (e.g., conv.erltedl o] :
anal og signals, anplified, filtered, andqgquadrature nodul ated) by a
transmtter unit (TMIR) 268 to generate a forward 1|ink signal. The forward
link signal is routed through duplexer 252 and transmtted via antenna 250
to remote station 206. 5 APRIL 2006 WD 03/ 032564 PCT/ US02/ 31778 10 [1032] At
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af fecti ng t hproyisiggidogiontmalier 23bodi nent s descri bed herein. [1034] In an HDR
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illustrative ease only, the nomenclature of a High Data Rate (HDR) system is

used herein. Such use is not intended to limit the implementation of the
invention to HDR systems. Embodiments can be implemented in other CDMA
systems, such as, e.g. cdma2000, without affecting the scope of the
embodiments described herein.

[1034] In an HDR system, slot sizes have been designated as 1.66 ms, but it
should be understood that slot sizes might vary in the embodiments described
herein without affecting the scope of the embodiments. For example, the slot
size in cdma2000 systems is 1.25 ms in duration. In addition, data traffic can be
transmitted in message frames, which can be 5 ms, 10 ms, 20 ms, 40 ms or 80
ms in duration in [S-95 systems. The terms “slots” and “frames” are terms used
with respect to different data channels within the same or between different
CDMA systems. A CDMA system comprises a muititude of channels on the
forward and reverse links, wherein some channels are structured differently
from others. Hence, the terminology to describe some channels will differ in
accordance with the channels. For illustrative purposes only, the term “slots”
will be used hereafter to describe the packaging of signals propagated over the
air. o '

[1035] Redundant representations of the data payload, or sub-packets, may
be packed into time frames or slots, or sub-packets, which may then be soft-
combined at the receiver. v1jRedundant repfesentations may be generated



size in cdma2000 systens is 1.25 nms in duration. In addition,sdaka dsaffic
can be transmtted in nessage franmes, which can be 5 nms, 10 ns, 20 ns,
nms or 80 ns in duration in |1S-95 systens. The terns "slots" and "franmes"”
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bet ween dif systens. A CDVA system conprises a

channel s on the forward and reverse Iinki1 wherei n sone channels are
structured differently fromothers. Hence, the term nology to describe sone
channels will differ in accordance with the channels. For illustrative
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station recei dmglhgjamﬁromnelktetleéprfadesanelnltlsmmun at dinzes wheb esubtpadkels atehe
data payl oad Ic?ﬁedu ed’ ?or retlyansmlssmn When such a circumstance occurs, the base
station requires additional transmission power to transmit the sub-packet.

[1037] For example, if a scheduler unit within a base station receives a data
packet for transmission to a remote station, the data payload is redundantly
packed into a plurality of sub-packets, which are sequentially transmitted to a
remote station. When transmiiting the sub-packets, the scheduler unit may
decide to transmit the sub-packets either periodically or in a channel-sensitive
manner.

[1038] The forward link from the base station to a remote station operating
within the range of the base station can comprise a plurality of channels. Some
of the channels of the forward link can include, but are not limited to a pilot
channel, synchronization channel, paging channel, quick paging channel,
broadcast channel, power control channel, assignment channel, control
channel, dedicated control channel, medium access control (MAC) channel,
fundamental channel, supplemental channel, supplemental code channel, and
packet data channel. The reverse link from a remote station to a base station
also comprises a plurality of channels. Each channel carries different types of
information to the target destination. Typically, voice traffic is carried on
fundamental channels, and data traffic is cartied on supplemental channels or

packet data channels. Supplemental channels are usually dedicated channels,



packed into a plurality of sub-packets, which are sequenti al |5\ ARRIBR&0G] t t ed
to a renpte station. Wien transmtting the sub-packets, the schedul er unit
may decide to transmt the sub-packets either periodically or in a
channel - sengjigf d;}8:s¢fr@nner. [1038] The forward link fromthe ??ﬁ)@oﬁﬁ% on to
a renote station operating wthin the range of the base stAation

conprise a plurality of channels. Sone the channels of the forward Ilnk
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data recovery,
decoder of the remote station must decode the contents of each slot of the

muiti-slot transmission.
[1040] In an HDR system,‘ the rates at which the sub-packets are to be
transmitted from a base station to a remote station are determined by a rate
control algorithm performed by the remote station and a scheduling algorithm at
the base station. This method to modify the data transmission rate is referred to
as an automatic repeat request (ARQ) procedure. It should be noted that the
system throughput is determined by the rate at which data payload is actually
received, which may differ from the bit rate of the fransmitted sub-packets. It
should also be noted that the invention is not limited to the above
implementation. For example, both a rate conirol algorithm and a scheduling
algorithm may be performed at a base station with a channel state feedback
from remote stations, without affecting the scope of the embodiments described
herein.
[1041] The rate control algorithm is implemented by the remote station in
order to determine which base station in the active set can provide the best
throughput and to determine the maximum data rate at which the remote station
can receive packets with sufficient reliability. The active set is the set of base
 stations that are curreﬁtly in communication with the remote station. In a typical



decoder of the renote station nust decode the contents of eacdughipbogf the
multi-slot transmssion. [1040] In an HDR system the rates at which the
‘'sub- packets are to be transmtted froma base station to a renote station
are determ A rate control algorithmperforned by the renpte _station
and a sched\gﬁsﬁgﬁaﬁgorithm at the base station. This net hoEICTIHSWb}d??‘y t he
data transm ssion rate is referred to a n autonmati c repeat request (ARQ
procedure. It should be noted that the systemthroughput is determ ned by
the rate at which data payload is actually received, which may differ from
the bit rate of the transmtted sub-packets. It should also be noted that
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transmitted on a medium access control (MAC) channel of the reverse link
waveform.
[1042] The scheduling algorithm is implemented at the base station to
determine which remote station will be the recipient of the next packet. The
scheduling algorithm takes into account the need to maximize base station
throughput, the need to maintain fairness between ali remote stations operating
within the range of the base station, and the need to accommodate the data
transmission rates requested by various remote stations. As discussed below,
the fast ARQ procedure determines the actual data transmission rate at which
each data packet is received, as opposed to the data transmission rate initially
determined by the rate control algorithm.
[1043] A scheduling unit in the base station monitors the arrival of DRCs
from all remote stations that are operating within its range, and uses the DRC
information in the scheduling algorithm to determine which remote station will be
the next data packet recipient, in accordance with an optimal forward link
throughput level. It should be noted that an optimal forward link throughput
takes into consideration the maintenance of acceptable link performances for all

remote stations operating within the range of the base station. The scheduling



information to the base station. The best data rate infornmatisaaPRIRR6O6ed by
the DRC may be the data rate at which the renpte station requests the next
data packet to be transmitted. In an HDR system the DRC nessages are

transm ttedygisazedi um access control (MAC) channel of the"‘?'ﬁﬁg‘gﬁ‘?"}sl nk
waveform [1042] The scheduling algorithmis inplenmented at ase stati-on

to determ ne which renote station wll the recipient of the next packet.
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the prediction of the SNIR for the near future is not reliable. In addition, the
SNIR of the forward link traffic signal may be very different from the SNIR of the
pilot signal due to interference from adjacent base stations. I is possible that
some of the neighboring base stations may have been idle during the sampling
period for the SNIR prediction calculations. As a result, the remote station may
not always predict the SNIR with great accuracy. Therefore, the rate control
algorithm provides a lower bound estimate for the actual SNIR during the next
packet duration with high probability, and determines the maximum data
transmission rate that can be sustained if the actual SNIR is equal to this lower
bound estimate. In other words, the rate control algorithm provides a
conservative measure of the data transmission rate at which the next packet
can be received. The ARQ procedure refines this estimate, based on the
quality of the data received during the initial stages of the packet transmission,
Hence, it is important for the remote station to inform the base station as soon
as the remote station has enough information to decode a data packet, so that
early termination of redundant transmissions can occur, which enhances the
. data transmission rate of the data packet
[1046] Transmissions of the sub-packets to the remote station may be in a

staggered pattern so that transmission gaps occur between the sub-packets. In



comuni cati on system As discussed above, when the renpote station transmts
a DRC nessage to the base station, the requested data transnmiisiRih2¢0ate is
determ ned using the rate control algorithm which uses past SNIR values to
predict the SNIR val ue of the near future. However, due to fading conditions
that ari sesvdugod2ecienvi ronnental factors and the nobility opciheapRt e
station, the prediction of the SNIR for the near future is not reliable. In
addition, the SNIR of the forward link #paffic signal may be very different
fromthe SNIR of the pilot signal due to interference from adjacent base
stations. It is possible that some of the neighboring base stations may

have been idle during the sanmpling period for the SN R Réedi ction
cal cul at i on®nepgmbpdingnt, the,sub-pagketsargitiasismitgd pPappdigala gt epeyibislete

SNIR with gr Thel t : I i vides a
| ower bound Te}g% Parr%? (Lag %9{1 héel?da@{!ﬁg Sﬁt{P ﬁdégraﬁngﬁﬁ%ﬂ{rﬁtgx\?}rqﬁ%éég& %ﬁ‘é}#?on
wi th hi gh probigdn o decodenthedaibepatiet befdre theanmahof thenexr Qulsphsicdt o théat e

that can be sustained if the actual SNIR is equal to this |ower bound
estimte. | fadhdackpl d¥, theneemaleesigian i able g@rd%ﬁiﬁﬁhévﬁi%@a@ket and to

conservativ : r 1,55/ t | t., packet
can be receﬁ’ﬁ%ﬁ%&l&@%?ﬂ%ﬁ#&@ém rﬁggl?%a:@]egtg% %ﬁ{yg, %E)tz;@%cﬁé%ﬁ Hhe
qual ity of tgmkdfithe reswete sthtidnrmayg tidmeminan iasknowledgmertt siditil, IasRiafter
transm ssion. Hence, it_is_inmportant for the renote station to informthe

base stat i orfefiTasbhas asFARE_AbKpeigNat deitm bae siafianghlfithe besastatipn 6akecode
a data pac keﬂemﬁ&léﬁaﬁ?ﬂ gﬁlre(lgﬁrert hIERE T OACRT si{;ﬁ%é@lﬂ‘ﬁﬂ%ﬂfy ﬁg%@\:ﬁﬁé{ '6? _tﬁ?g 046]

occur, whi ch enhances ata transmTssion ta packe
Transmi ssi onwextfschbduledbsyimphekst trandrhizsicenihe baiset statiommedeendinsend the
staggered pattern so that transm ssi pn gaps occur between the sub-packets.
In 5 APRIL z%ﬁi@dvbdowaQ%%t BRDSS1NS1 7 18C1Ba slaiphoAlaveen traasmit a
sub- packet s 3 dhfABacke 16 the SahRYerbtbladorPdPicVardiie tethote dfforlifity.
bet ween sub-packets provides an opportunity for the target renote stafion
to decode t Hbesslbt petikdtthobfhadebebe designatbddbr tthe cencellsd sybepaaketnf Ihe

e DAcket cudud BS AeRHBaR R KA 2R Sald SESRlae Rl el 20S,

f‘ glraéi gggggﬁ , it FRIFA tBe HACK irRBssaYLs! thah afd exaafdeBEGREIHRL higheP Byer
protocols, such as the Radio Link Protocol (RLP) and the Transmission Control
Protocol (TCP). '
[1047] Since the ARQ procedure allows a fast rate adaptation to channel
conditions, the ARQ procedure allows for the implementation of a system
wherein the initial data transmission may be performed at a high data rate and
ramped down as needed. In contrast, a system without ARQ would be forced
to operate at a lower data rate, in order to provide a sufficient link budget margin -
to account for channel variations during packet transmissions.
[1048] In one embodiment, base stations may represent a sub-packet by a
pair of indices. For example, “Ajj” represents the “jth” sub-packet of the packet
“I" that is transmitted to a user “A.” The packet ‘i’ may belong to the ARQ
channel, which is abeled with the ARQ channel ID (ACID} “i.” The sub-packet
representation “Aij” may be reused for new packets after the current packet
assigned thereto is successfully received and decoded.
[1049] In one embodiment, the sub-packets are transmitted sequentially
following the order of ARQ channel IDs, e.g., 0, 1, 2, . . ., N, where the number
of ACIDs, e.g., N+1, is known to both the base station and the remote station.

in one embodiment, the role of base station and mobile station can be reversed.



referred to as a FAST_ACK signal, to the base station. |If thesbage gjsation
can denodul ate and interpret the FAST ACK signal sufficiently in advance of
the next schedul ed sub-packet transm ssion, the base station need not send

t he scheduhedsylspacket transm ssions. The base station WXT@E@“@{S&I”SW
a new data packet to the sane renote station or to another rée

ation-
during the slot period that had been deﬂ;gnat ed for the cancelled
sub- packets. It should be noted that the FAST_ACK signal herein described
is separate and distinct fromthe ACK nessages that are exchanged between
t he hi gher layer protocols, such as the Radio Link Protocol (RLP) and the
Transm ssi onlt@dris,rtble sePder of dhe ataPnay [bEOMhE] mSbite stativa ARQthe wretler ena) | ows
a fast rate adt‘ﬁpt ati or{ %.o channel conditions, the ARQ procedure allows for
the i npl emerR&HERAS S8 -st em wherein the initial data transm ssion my be

f d at { gh
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systemw t ho force to operate at arate, In
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vari ations during, packet transm ssions..[1048] In one enbodjnent, base
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| abel ed wi t htramsmitBQ artes)res WilDbeAdbsdribed. herBire sTiemplokethe tangetsemiodd i on

"Aj" may be reused for new packets after, th urrent packet., assigned
thereto |s StIBbeR BRsItPermeduPIER: e docRigsRapkels bRy SEngia Beibtn HGREr ¢ he
sub- packet s {3 ' | | t i~af ARQ channel
Do e, orVgr YRROL Livigbesaag Hodihg ip 116 el e Bidte SRl % “Rnown
to both t he P&5d] st &lGor8 asbowheiwee enempiaryt $eta. of subgpacketsbtiit nthet basde

| f b .ati d bil e.stat. b . 5. APRI L 2006
09/ Gaobea. poAtioD pray: ot o8 ki) At Phelcr. Bt HhaSf srbtion oS sdctived
nobi | e statignd ga@béslemuz%w@a stiBYpacket ADE, WRieh wdPirhRsmitl=bRPACH 92 0.

stations may _transmt the data packets in a &[ﬁedeterm ned sequence.
However, theCpagequentlyrbe mokilersiglion sentandASticigndls Howevrsc s station

misinterpreted the ACK signal as an NAK signal. Therefore, the base station
has sent another sub-packet of the same packet that has been already
decoded, which was also transmitted on ACID of 0. This results in waste of air-
interface resources.

[1052] In case 2, the mobile station received and successfully decoded sub-
packet A01, which had been also transmitted on ACID of 0. Consequently, the
mobile station sent an ACK signal. Therefore, the base station sent 2 new sub-
packet, AQ1, for a new packet, which was aiso transmitied on ACID of 0. |t
should be noted that the second A01 was sent on ACID of 0 because ACIDs 1,
2, and 3 had been used while the base station was waiting to receive the ACK
or NAK from the mobile station. However, since the latter sub-packet never
reached the remote station, due to some error, e.g., accidental erasure of MAC-
ID, the base station considered an NAK had been received by default and
transmitied another sub-packet, A02, of the same packet, which is also
transmitted on ACID of 0. The remote station may erroneously consider sub-
packet AO2 as belonging to the previously decoded packet, and thus, not to
decode it. Therefore, the remote station will miss the new data packet.

[1053] The Hybrid ARQ (HARQ) sublayer at the remote station cannot
distinguish between the two cases discussed above. I the remote station
assumes that Case 2 has occurred, when Case 1 has occurred in reality, then



a target renote station nmay not be in the same sequence. Thi $ARRIb2@WAUSEe
sone earlier transmtted packets may be correctly received after sone |ater

transm tted woeswsasg W I I be described herein. Therefore, th&ﬁjﬁg(ﬁﬁﬂgemt e
station has to re-sequence the decoded packets before sending emto higher

| ayers, w thout unnecessarily hol ding up .hhe data at the renote station.
[1051] FIG 3 shows two exenplary sets of sub-packets that the base station
may send to a nobile station. In case 1, the nobile station has received
and successfully decoded sub-packet A0l1, which was transmtted on ACI D of O.

Consequent | y thbaenols biatishaiticmpts aotdeaddé@ite giopnalib-phe itsélhe 1bareMS
station msinterpreted the ACK signal as an NAK signal. Therefore, the base

station has uid nghdesrde AQB syhdraakebsueapssiiethait kel spad anaNAKesgnal,

veste of air-aihs$aslsiion Rl ohtRERANGY el ek o fbobfng bR | "
recei ved and paskeetiat the MSInaoardadybucqershaty debdedhiTis hastiteaea vdsi® of

transmtted on ACID of 0. Consequently, the nobile station sent an ACK
si gnal . Ther edigiderfagreraspsices and san capseeiesidbRQ sukdayerdghold off, ee-new

Phe second ACTSuaRiveEfe th ke Eerd BECHRE tcripkbaed Bta FatkeSHhEF phyf
used whil e t hsedmssceiicti bRhvaub¥BLLEMACIDY a8l e packehPsrregpo ftoame t he
nobi |l e station. However, since the |atter sub-packet never reached the

remote statiofClAu Bdssehercdeended syccesabislydambish maxscauseopagkets toobet he
base station ﬁgﬂﬂrjg@'&g)g,lﬂ%f %epagaré?gfgcrktgéf'%ﬂgb%rggi ayl t uﬁfrﬂd thd @?@g@tt ted

anot her sub- packet € sa h s al so ansm on

ACI D of 0. Theomrespuinglirsd &3 thenACHY of Orrisagui®d throwdts itd @naxs Himbpaoksiib-pagkas
bel onging to the previousl| ecoded packet, and thus, not to decode it.
Therefore, t hHanﬁﬁ[s@r@t aPinothe,pther and, fibeqemals: stafien essumpes dhal casr 1

Hybrid ARQ (HARObcSUbL AR cAlselifad BERIed Inicaify, $78 Rohotd biatibUbhaRpRabYeen

the two cases scussed above. the renpte stafion assumes se 2
has occurred, sahdan@GESK sigriel andotetrtoadcode tea 02 packedn ThiaPESWits2iB06iseibg
03/ 032564 PCT/ﬂ%J802/317 8, 17 the renote station attenpts to decode the A02
sub- packet by 1§ Q@VPacket. he s

(1054} In one embodirﬂent, base stations may distinguish between a redundant sub-packet
of a current data packet and a new swh-packet of a new"data packet such that the remote
stations may distinguish between the two cases shown in FIG. 3.

[1055] p1G. 4 shows an exemplary process for distingwishing between a redundant sub-
packet of a current data packet and new sub-packet of a new data packet by assigning
different codes, e.g., binary codes, to the two sub-packets. When the base station is going
to send a new sub-packet of a new packet on the same ACID, as determined in step 404,
‘the base station sends the new sub-packet with a different code with respect'to the code of
the sub-packets of the previous packet, in step 406. Otherwise, the base station sends
408, the new sub-packet with the same code, indicating that the sub-packet is for the

same packet. Consequently, the remote station can distingnish a new packet from a
previous packet.

[1056] FIG. 5 shows an exemplary process for distinguishing between a
sub-packet of a current data packet and a new sub-packet of a new data
packet. When the remote station receives 502 a sub-packet, it makes 504 two
determinations. The first is whether the current sub-packet has the same code
as the most recent sub-packet on the same ACID. The second determination



coul d not decode A02 sub-packet successfully, then it wll- SemrkigsooblAK
signal, and the base station will continue sendi ng nore sub-packet
correspondiqg 59 3. packet that the Ms has already successfully decoded.
This resul ts P %4ste of air-interface resources and can PETES0ELES the
HARQ sub-| ayer to hold off, i.e., not deliver to the upper |ayers, the
correctly decoded data packets that have 1®een received on the subsequent

ACI Ds until the packet corresponding to the ACI D of 0 is either decoded
successfully, which may cause packets to be delivered to the upper layer in

th L di
gone 1t ough 1 4ot ThpackEt PaTEEIporkid WPTERC el ReE PRt Rt ePr g,

i f the renot aeséigkd candissuctessiuiatdesmied] ohathethaur efleddtgimiprele lighith ast
occurred in reality,. thg renmote stations attenpts to send an ACK signal and
not to decoddranganiggion ghthecgurreryisybrpanket Bas heemn £ea¢hed. t he new packet .

[ 1054] In onet.‘ggtﬁdi ment, base stations may distinguish between a redundant
sub- packet of' a” curlf émregdt of thadwetdetomuiratineware posifize kehicl torespend dat @se

packet such that. t r te statjons ma I.stinquish.befween the two cases
shown in FIG g.m[l 5‘?@?&“12{65?? naﬁ?n@gﬂélaé‘r%%f&%@ 0 othe hase | sjigns hi ng
bet ween a redudtheiwiss UbtheP@sdkaif thé réceietlsBBIpasiat aha%%ﬂ%ﬁéed?'?ﬁdi@ﬁ?ﬂgsﬂigf RRg ket
of a new data packet by assigning different codes, e.g., binary-codes, to

the two sub- pa€kaYel subrpagketts foraa sewtdata pavkets whishneprresporsle ol casen®m FIG 4,

sub- packet of n_the s D,.as determned in step 404, the
base station stgﬁgglw?tﬁgﬂgg)\bv %eﬁﬁgl%[blgeé kstaaq?\vlvxﬁf SN fsg?cgﬁﬁrp"‘@bgﬁcqrﬁetthe S
the code of tpuekauborpabkedceivell sibPasketyiIPYSs, BRCHkAlote katish %Ehcﬂoﬁé) o Refgw se,
the base station sends 408, the new sub-packet with the sane code,

i ndi cating t hat&hdndidpfingatrbit has spegesyfilly deeoded Hrechesr daggreskefucTitd sematdre
Lenote statl one b oS uANCMHRACKSL: (TR PR SR RATKEL | Yoo e

FIG 5 shows an exenplary process for i B ket

of a current datecsplatikdecodad e daevpmubtfodas kel cufensubgcR@t a packet. Wen
the renote station receives 502 a sub-packet, it makes 504 two

determ nations. The first is whether the current sub-packet has the sane
code as the [H958] r edicthe remotpagtation couldhaot suecessfully denodecthendata packet

determ nati OnfrgmAﬁ% Iéu?r%RtG su -poa?é/kgﬁzt?%d' rgr%-g{eugpa%{o%laé%rr%nes 512 whether a
predetermined limit for transmission of the current sub-packet has reached. If
yes, the remote station sends 514 an NAK signal. The remote station then
stores the current-sub-packet’s code as well as an indication that the
predetermined limit for transmission of the current sub-packet has reached.
[1059] If the remote station determines that it has not successfully decoded
the packet for the current sub-packet and the predetermined maximum number
for transmission of the current sub-packet has not been reached, the remote
station sends 516 an NAK signal, asking for more sub-packets for the same
packet.

[1060] For example, the base station sends a new sub-packet A21 with code
of 0 on ACID of 2. However, the remote station either does not receive A21 or
cannot successfully decode the corresponding packet. Therefore, the remote
station sends an NAK signal, and the base station sends sub-packet A22 with
the same code of 0 on the same ACID of 2. However, the remote station fails
again to either receive A22 or successfully decode the corresponding packet.
Therefore, the remote station sends another NAK signal, and the base station
sends sub-packet A23 with the same code of 0 on the same ACID of 2, whichis
eventually received and successfully decoded.



I s whet her the packet corresponding to the current sub-packets AvadaLbagn

recei ved and successfully decoded, or whether a predetermned Iimt for
‘transm ssion of the current sub-packet has been reached. [1057] If the
resul t of t\bﬁo&)ﬁ’i&agft ermnations are positive, which corresponds to_case

in FIG 4, the renpote station sends 506 an ACK signal to thECHESEH{H: | on.
O herwise, if the code of the received Si% packet has changed, indicating
that the received sub-packet is for a n dat a packet, which corresponds to
case 2 in FIG4, the renote station determ nes 508 whether it can
successfully decode the new data packet fromthe received sub-packet. If

yes, the reape1pt aiti shvuid besndtidddathahGfter sthe emote Nslatei hag rebaivel tartps

successfully decoded t he new data packet. The renote station then stores
t he current sHgeepsiblbhedegodestthexfirshsub-packeh AOA diapdthasnsenian ACKhsignal to

the remot e STEEESR deiith Yo basE ARt heleRinbilb iR AR s iRl ne
current sub-fiachgdket bha nePhckes batthe Bafitd ACID e il a WIFRIrBAY catie.
predetermined |limt_for transm ssion of the current sub-packet has reached.

If  yes, Ry hel1P82bt eTbﬁafvordri‘e@m@rﬁ’li@ laﬁed\m}ecl@sigelwherzin@rram éswlﬁrgLaaq t hen
or odet er m nei FRATPRPoERs A JEFRER Tahy Fvdfiinelh Biklhd Rt neq
[1059] If thexemiphirg” & Abi ABcERIANA®R Edditridd A8 prameiresiusc aasdnthf¥ogiecoded

t he packet for the current sub-packet and the predeterm ned nmaxi mum nunber
for transni seves®thgr arnbodimenis:it sub- packet has not been reached, the renote

i ' . ' f . f ,
packet . [ 10807580, “BRLHBFE S g SR, rPlsrRBR A 4B Aorbubingl ™ 1
code of 0 oATACHRyobeZmobiwey estatidritgy) A8t Mag limmOnizhid Yithdees diahofecei ve
A21 or cannot successfully decode the_corres&_ggag)? packet. Therefore, the

remote st atHBR BasristatiansiarfasTeshtn hersinas ao tenseeiveiRdMRH- ket
A22 with the Same.6a fofpetirﬁsnﬂf’s ) F@d%c'dgté)[?a%ke@oﬂﬁﬁﬁéh deE o SBEE
0 elther réeceive u

station fails again or successf y¥decode the
corr espondi nmogeckpdol traiseerikes & ahhdDRebade statiahi contreodierd Tefomaidhier hédia

signal, and the base station e ub- packet 3 with the sane, code of 0

onhe’ sanme SCATGIED PahooRolT MG (ORETT Bod) anFoaners aod S2darm por

decoded. 5 ARffttolRAOEreKAMS603 Aeffork called an access network. An access network
transports data packets between multiple access terminals. The access
network may be further connected to additional networks outside the access
network, such as a corporate intranet or the Intemet, and may transport data
packets between each access terminal and such outside networks. An access
terminal that has established an active traffic channel connection with one or
more modem pool transceivers is called an active access terminal, and is said
to be in a traffic state. An access terminal that is in the process of establishing
an active traffic channel connection with one or more modem pool transceivers
is said to be in a connection setup state. An access terminal may be any data
device that communicates through a wireless channel or through a wired
channel, for example using fiber optic or coaxial cables. An access terminal
may further be any of a number of types of devices including, but not limited to,
PC card, compact flash, extemal or internal modem, or wireless or wireline
phone. The communication link through which the access terminal sends
signals to the modem pool transceiver is called a reverse link. The
communication link through which a modem pool transceiiler sends signals to

an access terminal is called a forward link .



PCT/ US02/ 31778 19 [1061] It should be noticed that after the 4gpmiQedtati on
has received and successfully decoded the first sub-packet AOl, and has
sent an ACK signal to the base station, the base station sends the second

sub- packet Wwobsessthe first sub-packet of a new packet on FE‘F -4CI D,
but wwth a different code. [1062] The word "exenplary" is useo( exc u5| vel y:
herein to mean "serving as an exanple, igpstance, or illustration.”™ Any

enbodi ment described herein as "exenplary” is not necessarily to be
construed as preferred or advantageous over other enbodi nents. [1063] An
HDR subscri ber station, referred to herein as an access termnal (AT), may
be nobil e or [HI64i oﬂ'ahoﬁe (ﬁmalllmyheamwnmldm@amtahddhﬁ ioformatien aFﬂFSIQIaale

stations, referred to her as._nodem pool tr. ﬁ 5P ﬁ%ﬁ? ess
termnal traff¥H; ?’3 Eﬁﬂfe?%rg@av'é%'nﬂa?’éy %cl@eﬁ’@”? r ﬁgCﬁ Bire l89'96'?0 pool
transcel ver Sidehin ueE’Dﬁ:Qﬁéﬁar%B? 'd&"t‘acﬁl@h[l@ﬂldr%r cdn‘%ﬁﬁd@dm? fofil @'gn%?s,a

nodem pool controller dem pool transceivers and nbdem pbo
control | er s bitg palrnbelaaf alad nehiper that atriayd kben rafﬁreﬁsemdhmghouAmhacw@ye

t wor k dat kets het t
Recess net wBPRRIDNIBAT SR FRoro S EootIRges BT Blsa o SRR 6 EYER ¢ ne
access net Wﬁfé@neﬁb‘%!% oF Bﬁﬂié%satﬁptid&‘l RN d} hh%léd“@rr '&ﬁ% c@rﬂguﬁg)én

transport data”™ packets between each access ter nal and su out si
net wor ks. Antheteefss terminal that has establi shed an active traffic channel

connecti on r . _npre de ool tr vers is.called,an active
access ter mwhtdw oseesg{ 5kﬂD {H.Eolaﬁt &’01”?‘3[;5 ers?BF'@c‘aiﬁ th@gé'%% MalorSnal
that is in thmsnameﬁﬁglﬁt 6&IRD| ehieE, cREUIRS AN a‘lg’cﬁflﬁmcstébé‘rdb%icrl‘éédﬁﬁﬁ I on
with one or nore npdem gool transceivers is said to be in a connection

setup st at e. cppneationswith dhei embodinends disgloged aheraewmeel baaimplementad ases

fiber “opti o SFetsnis AEreEe cbom R RulietieL PR ool BRAR s of bl "0 BIRPY.
nunber of typestrafe Ry igeicHangeHBIlRG of MadrdWwake lahtl §eftvdre, valbus dmskirgvepact -
flash, external or internal nodem or wireless or wireline phone. The

conmuni cat i oROMPARERTS elnﬁksmwl%@wge&es%nd stensnhave beas deschbed ahovet he
modem pool ”@Héfaﬂgvﬁ{ tbﬁ'f\galol‘ Sfheft. TENGIGHRI dg nkw %‘ﬁ’ne{g&a "WfBlidrdlin) | 8K

t hr ough whi cH em pool “transcei ver sen an access term nal
is called a impleaienhtéd ab hardware or software depends upon the particular application

and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular
application, but such implementation decisions should not be interpreted as
causing a departure from the scope of the present invention.

[1066] The various illustrative logical blocks, modules, and circuits described
in connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination thereof designed to perform
the functions described herein. A general-purpose processor may be a
microprocessor, but in the alternative, the processor may be any conventional
processor, controller, microcontroller, or state machine. A processor may also
be implemented as a combination of computing devices, e.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with an DSP core, or any other such

configuration.



5 APRIL 2006 WO 03/ 032564 PCT/ US02/31778 20 [1064] Those of skilTri?% he art
woul d understand that information and signals mnay be represented using any
of a variety of different technologies and techniques. For exanple, data,

i nstructi on¥0%8khds, information, signals, bits, synbol BCT/HA/ARISps t hat
may be referenced throughout the above description may be represented by
vol tages, currents, electromagnetic wave&! magnetic fiel ds or particles,
optical fields or particles, or any conbination thereof. [1065] Those of
skill in the art would further appreciate that the various illustrative
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of “the_pr escasrdgelechfin i8cEURlen X uRlprob8LEi L HEPBie Bhfdsbo baead O
modul es, andinfimudions frdes cantedrite rinfoomagioni &) the stotagee mediiment b the

di scl d h in i ol t fornmed with I
or ocessor, TR, ey ereRometuR mbbe TMRORIpIq e ivcegter 11 Ehe
i ntegrat ed Cbnfo%lé!s&or(é’t% e storags! ﬁe@i&ﬂrrﬁﬁfﬁeéﬁe%t@n @($I®( ~ TEPEAIC Ghapt her

programmabl e | ogi c device, disCrete gate or transistor logic, discrete
har dwar e comesitenins a vserntgyminatbi mthe miterativef thie firgesssor anseitfeostnragée

functi-ons described hereipn.. A .general-purpose processor.may-be a

mi cropr oces s@ﬁfll%p‘lé}ynfeﬂ#;e at F%P@?iwgqu‘%@%pmfc@%@?"%{ﬁbe any
conventi onal [10889C eSmrprevmbrddsbﬁbtiorﬁbﬁﬂ@@[@blb@bdi embstdimehiy i m‘ﬁﬁhbﬁ 8o A
processor may also be inplenented as a conbination of conputing devices,

e.g., a conbPmeitleAnoPerserDskilladdnathe arols Gadkes oF use BreauPpseseny ipyention.
m croprocessgbrioud Mod¥icdlidhs to these embodiments will be readily apparent to those

skilled in the art, and the generic principles defined herein may be applied to
other embodiments without departing from the spirit or scope of the invention.
Thus, the present invention is not intended to be limited to the embodimenis
shown herein but is to be accorded the widest scope consistent with the
principles and novel features disclosed herein.

[1069} WHAT IS CLAIMED IS:



m croprocessors in conjunction with an DSP core, or any ot hersstRih2006
configuration. 5 APRIL 2006 WD 03/ 032564 PCT/ US02/ 31778 21 [1067] The steps
of a nmethod or algorithmdescribed in connection with the enbodinents

di scl osed herein may be enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbingtion of the two. A software nodul e
may reside in RAM nenory, flash nenory, ROM nenory, EPROM nenory, EEPROM
menory, register, hard disk, a renovable disk, a CD-ROM or any other form
of storage nmedi um known in the art. ALsAM$pPlary storage nediumis coupled
to the processor such that the processor can read information from and
wite information to, the storage nedium In the alternative, the storage

medi um may jbe i e R retl&w_ria_%%%s?w kets TOE an PBRSAR Ofepaditrel il $AR ge
medi um may reside in an reside Iin a user tern na In

t he al t er nahanngl, thmetM®mmlngand t he stor age medium may reside as

di screte conponents.in a use term revi qus es ription of
t he di scl osed en%cegllnrr%a usmlns uBrpg\(}I é'}ﬁ furrenpsu%]ﬂ?agigegﬁ'gvm B SONTEKP ’é’g‘si n the
art to make or usmliigwh Rkecselelgenitvbsifmadlf: Various nodifications to these
enbodi ments will be readil¥ appar ent to those skilled in the art, and the
generic principles d@f PHER! Hacks nCoResPINding, &9 i the qusrenyshpagkeh JWF nksTh s

wi t hout depar ti ngcdets@my dodRl &id or scope of the invention. Thus, the
present invention is not intended to be linited to the enbodi ments shown
herein but is to be @lmr@ebboma e vekent to eppeviosreds for atpravigus stbrpacket,

I d i scl ' ;
APRI L 2006 22 IR M e e BRE st Bl Ay alep b e Wl e S M o

repeat requssient( MBQacke:aanke prévitais ebpacker O6MAih Std\Gidakte@plevdntdions ©0ar ent
sub- packet, the current sub- 1rzacket having a current code; and sending an
acknow edgaiend &rdhegurent packe

2. A method for receiving data packets on an automatic repeat request (ARQ)
channel, the method comprising;
receiving a current sub-packet, the current sub-packet having a current code; and
sending an acknowledgement signal if:
a predetermined limit for sub-packet transmissions for the current data
packet has been reached; and
the current code is equivalent to a previous code for a previous sub-packet,
wherein the current code is configured to be equivalent to the previous code if the
current sub-packet and the previous sub-packet contain redundant representations

of a payload for the current data packet.

3. A method for receiving data packets on an automatic repeat request (ARQ)
channel, the method comprising:
receiving a current sub-packet, the current sub-packet having a current code; and
sending an acknowledgement signal if:
the current code is not equivalent to a previous code for a previous sub-

packet; and



a current packet corresponding to the current sub-packet has been
successful | y decoded; and the current code is equival ent to AA5REvIWfis code
for a previous sub-packet, wherein the current code is configured to be
equi valent to the previous code if the current sub-packet and the previous
sub- packet contain redundant representations of a payload for the current
packet. 2. A method for receiving data,packets on an autonmatic repeat
request (ARQ channel, the nmethod conprising: receiving a current

sub- packet, the current sub-packet having a current code; and sending an
acknow edgement si gnaluirdnt @tdppatet esrtdspeding 1 thef OirRubPP&HRE may be
transm ssions for the current data packet has been reached; and the current
code is equi val @mpletelyslepndsd fromsthe seent §1b-packetevi ous sub- packet, wherein

th t i 5. copf i i if th
e current co lééfrélgngé‘ tcﬁ%lﬁ 04d R J%ﬁﬁ%\g?% \a’loghgtﬁﬁt(‘:e% ¢ Tl H{egﬁé%ﬁgﬁst &8 ! €

current sub-pac e previous s ntain re
represent at i onsthe ofuri@npayb-pekictf @rd theeprevipnesib-packet paciketcontdin redomiahod for

recei ving data packets. on an aut tic repeat request (ARQ channel, the
met hod conprisi%B“m?gﬁgpéPﬁ@pﬁmﬁaggéh?c UB3ekRet, the current sub-packet

having a current code; and sending an acknow edgenent signal if the current
code is not equivalent to a previous code for a previous sub- packet; and 5
APRI L 2006423 aTkumetind ofieleizn Hhuther inglydingsppoingitheeursntdsdecur rent  sub- packet
may be conpletely decoded fromthe current sub-packet, wherein the current
code is configured to be different fromthe previous code if the current
sub- packet Sand ThempthedicbeisinsBifurphecinetudhg: not cont ai n redundant
representations of a payl oad

a or,the current packet. 4, The met hod of claim
P Ut hor - nol udioHigs & BHICRGM e e, Peesht odto B kBE I eronineo reGrER g 3
further inghdidi RBbest MrhflSeiAetdadication that the current data packet
corresponding to the current sub- packet has been conpletely decoded. 6. A

nmet hod for receiving data packets on an autonatic repeat request (ARQ
6. A method for receiving data packets on an automatic repeat request (ARQ)

channel, the method comprising:
receiving a current sub-packet, the current sub-packet having a current code; and
sending a negative acknowledgement signal if:
the current code is not equivalent to a code for a previous sub-packet; and
a predetermined limit for sub-packet transmissions for the current data

packet has been reached.
7. The method of claim 6 further including storing the current code.

8. The method of claim 6 further including:
storing an indication that the predetermined limit for sub-packet transmission for

the current data packet has been reached.

9. A method for receiving data packets on an automatic repeat request (ARQ)
channel, the method comprising:
receiving a current sub-packet, the current sub-packet having a current code; and

sending a negative acknowledgement signal if:



channel, the nmethod conprising: receiving a current sub-packea&taprihenoeurrent
sub- packet having a current code; and sending a negative acknow edgenent
signal if: the current code is not equivalent to a code for a previous

sub- packet; and a predetermned limt for sub-packet transm ssions for the
current data packet has been reached. ,f. The nethod of claim®6 further

i ncluding storing the current code. 8. The nethod of claim®6 further

i ncluding: storing an indication that the predetermned limt for sub-packet

transmssion for thecewnt data plaited cpacisBidila® MeRurrtRashacked maf ndEbdod for
receiving data packet@ on an automatic repeat request (Al channel , the

met hod conpri si Rympiptebysiesedsy f’é’“b%r%‘ﬁ?n@%l’%@ké‘?q the current sub-packet
having a current codg,QRAmIHEAdInRY & ﬂ%g%%%é{n‘;rﬁ%ﬁgi%f‘ﬂ&%r%néﬁtg if: 5

APRI L 2006 24 a current data packet corr Ing to the current sub-packet
may not be conphakeidiag beercrealhddf rom t he current sub-packet; and a
predetermned limt for sub-packet transm ssions for the current data
packet has been reached. 10. The nethod of claim9 further i ncluding:

storing an 1ondi Tat iMethot lbétlainh e fErter Bidtuddat @ packet corresponding to the
current sub- packet has not been decoded; and storing an indication that the
predet er mi ned | PRTIPS P idicghontakbe curren date packshoqrersponding todhe @itentswba packet

has been r%@%@ﬁas%@beeﬁd@@&d&ﬁd‘mﬁor sendi ng data packets on an automatic
repeat request (ARQ channel’, the nethod conprising: sending a first

sub- packet, t he storingan sdizapacthet thh predetgrnainéd limit foroab:packet tramsemigsiongfon second
sub- packet ,thégche stetfgnd EL{Q‘-EBCket Ha&e/i ng a second code; wherein the first
and second CodeSTaTE ?iﬁ TG tE"Be the same if the first and second

sub- packets contain redundant representations of a payload for a data
packet. 12. The nethod of claim 11, wherein the first code and the second
code are bildaryA c¥dnd forgsendingodafs (Repkste Shatn auipemtis WRH FHaURst 4AR hod for

recei ving qakheD KRBl Ebridftising:
sending a first sub-packet, the first sub-packet having a first code; and
sending a second sub-packet, the second sub-packet having a second code;
wherein the first and second codes are configured to be the same if the first and

second sub-packets contain redundant representations of a payload for a data packet.

12, The method of claim 11, wherein the first code and the second code are binary

codes.

13, A computer readable media embodying a method for receiving data packets on an
automatic repeat request (ARQ) channel, the method comprising:
receiving a current sub-packet, the current sub-packet having a current code; and
sending an acknowledgement signal if:
a current data packet corresponding to the current sub-packet has been
successfully decoded; and
the current code is equivalent to a previous code for a previous sub-packet,
wherein the current code is configured to be equivalent to the previous code if the
current sub-packet and the previous sub-packet contain redundant representations of a

payload for the current packet.



_ .. S5APRIL 2006
automati c repeat request (ARQ channel, the nethod conprising: receiving a

current sub-packet, the current sub-packet having a current code; and
sendi ng an acknow edgenent signal if: a current data packet corresponding to
the current sub-packet has been successfully decoded; and the current code
is equivalent to a previous code for aZ2previous sub-packet, wherein the
current code is configured to be equivalent to the previous code if the
current sub-packet and the previous sub-packet contain redundant
representations of a payload for the current packet. 5 APRIL 2006 25 14. An

apparatus {r rggab¥irds fH ReAFGE Ul KA off UnCIRSh&ic" sﬂtre@%&;@?%)( ARQ

channel, conprising. neans for receiving a current sub-packe urrent
sub- packet cheavélngpmprisimgr ent  code; and neans for sending an acknow edgenent

signal if a current data.packet correspandi to the current.sub-packet has
been successf u?’?@“sggrc%zaeég'flg L ﬁ%ﬂttﬂ‘%ﬁ eni ¢ éEﬁ?;“?/t AXHE & %‘%Qmpr evi ous

code for acqlegsmidous sub-packet, wherein the current code is configured to
be equivalent to the previous code if the _current sub-packet and the
previ ous sub- pa®REs fRisnding ap ecdkpaylkdecpapsigadit ati ons of a payload for the

current packet. 15. Ao RRR ! é:aglkétoéorfe%idﬁfgnl?Sgggcﬂn&ﬁcéﬁﬁgp%ckéfgﬁp%ké{ ng: a

menory unit; and a digital sig - processin unit conmuni catively
coupl ed to the smenessiplly dedoded;tahé DSP unit bei ng capable of: receiving a
current sub-packet, the curre t. sub-ﬁa %et havingﬁﬁ current code;. and
sendi ng an acknomﬂedégﬁ@ﬁ?lg? 8 PAYTyalend 1.4 prexiops e fora predioug ybrRakdngi ng t o
the current subwhaeiahe Bafent bBaRMs SonipRsEl b bl ¥quledeades therevibitcoas iRt code
is equivalent to a previous code for a previous sub-packet, wherein the

current co8@Teng sirpaqkgiprtheprpaowssbrRaAcksttcoptgin Frdupdany irenyeseaigtiensi ¢f & he

payload for the current packet.

15.  An apparatus for receiving data packets, comprising:
a memory unit; and
a digital signal-processing (DSP) unit communicatively coupled to the memory
unit, the DSP unit being capable of:
receiving a current sub-packet, the current sub-packet having a current
code; and
sending an acknowledgement signal if’
a current data packet corresponding to the current sub-packet has
been successfully decoded; and
the current code is equivalent to a previous code for a previous
sub-packet,
wherein the current code is configured to be equivalent to the previous code if the
current sub-packet and the previous sub-packet contain redundant representations

of a payload for the current data packet.

16. A computer readable media embodying a method for sending data packets on an
automatic repeat request (ARQ) channel, the method comprising:

sending a first sub-packet, the first sub-packet having a first code; and



current sub-packet and the previous sub-packet contain redundarRiL 2006
representations of a payload for the current data packet. 16. A conputer
readabl e nedi a enbodyi ng a nmethod for sending data packets on an autonatic
repeat request (ARQ channel, the nmethod conprising: sending a first

sub- packet, the first sub-packet havingea first code; and 5 APRIL 2006 26
sendi ng a second sub-packet, the second sub-packet having a second code;
wherein the first and second codes are configured to be the sanme if the

first and secongngubaRawheksh-pakbai seRMRERPAKEERN B Veadddade,0f a payl oad
for a data packet. 17. An apparatus for sendi ng data packets on an automatic

repeat request Yge) the figshdad sccondspdesiapyeoniiguned 1o be theospnenig the fist and
b- ket i - j i : f di
o eband sutAEubfitka AR Echa R ey nlcat Bt ERAG BEEadTpRRE: | ST N

first and second codes are configured to be the sane if the first and
second sub-packets contain redundant representations. of a payl oa r a data
packet . 18.15)'An BEPAAYS trflf)rserfdé‘},gea‘ri‘ﬁ PGCRFLE gn 63&9@’["?‘}”0@9%”@%/‘1‘?@7: Ej*A\lgata}nem)r y
unit; and @mghg[&ﬁhmghgpal-processing (DSP) unit communi catively coupled to
the menory wunit, the DSP unit being capable of: ending a first sub-packet,
the first sub-paekstionwniing adirstispepacket ée fusicub-peskdt haying s Brsbemlesats packet ,
t he second sub- e, Vi ; ' fi.rst cond
codes are configﬁglgsdjito gég@ﬂ$%§a§§§§9??&§%§ %%@?ﬁﬁﬁgyégggdﬁ&ﬁﬁgf%%gﬁits
cont ai n redodwlant representations of a payload for a data packet.

wherein the first and second codes are configured to be the same if the first and

second sub-packets contain redundant representations of a payload for a data packet.

18.  An apparatus for receiving data packets, comprising:
a memory unit; and
a digital signal-processing (DSP) unit communicatively coupled to the memory
unit, the DSP unit being capable of:
ending a first sub-packet, the first sub-packet having a first code; and
sending a second sub-packet, the second sub-packet having a second code;
wherein the first and second codes are configured to be the same if the first and

second sub-packets contain redundant representations of a payload for a data packet.



