WO 2005/ 088887 PCTI US2005/ 007047 | EARLY TERM NATI ON OF LOW DATA RATE
TRAFFIC |IN A WRELESS NETWORK Field [0001] The present disclosure relates
generally to wirel ess comuni cations, and nore specifically, to various
syst ens aM{f 2O&/M§R88lles for early termination of |ow ratECT’\F/‘é?F‘W?’@Mi“ﬁ" a
wi rel ess network. Background [0002] In konventional wireless
communi cations, an access network is general I¥ e”li.' oyed to support

TAMRA

comuni cations fEARLYUFERMENATHON QF LOAVIRA &c Flet work is
typically inplenented with I'ﬂHAI ﬁELE§§ ' lQﬁse stations di spersed

t hroughout a geographi c region. € geographic region is generally
subdivided into snmaller regions known as cells. Each base station nay be
configured to serve the nobile devices in its respective cell. An access

network nmay not be easily reconfigured when there are varying traffic
demands acros¥idldfferent cellular regions. [0003] In contrast to the
conventi onal access network, ad-hoc networks are dynam c. An ad-hoc network
may be f 00y when The poesortr dis¢losire a¢lates gemapatiyuiio w@sféwcmilniﬁst}omfm

referred to as terminalg join together to farma netwirk. Termnals in
- hoc et vor RTE ShPetiieu © Vistobf syt eftiadts SBFES/ bR AP hoc
net wor k may b‘?at?%%' Oina&eipdMds GefRkt 0 nmeet existing traffic demands in a
nore efficient fashion. Mreover, ad-hoc networks do not require the

i nfrastructure required by conventional access networks, nmaking ad-hoc

net wor ks an atBackgtawad choice for the future. [0004] U tra-Wdeband (UMB) is
an exanpl e of a comrunications technology that may be inplenmented with

ad- hoc ngoeep ks. UDBcprivavitiogsl wire)éss pemiumications) rinCartess nietwoorkris generaky

bandwi dth. At the sane tine, UMB sighals are transm {ted in very short

pul ses that cErmEd R FYPPOrtomIMpEGHIons fera Birbss of moRde deyiees HAD BEEssi gnal

s S0 'e‘r’}’vntg_ha%e{&ori( R Kpidalllf S RinRfitdd it BffitipfRE £i%ES HAOLAQ tions WAL 1 T | ess
throughout a geographic region. The geographic region is generally subdivided
into smaller regions known as cells. Each base station may be configured to serve
the mobile devices in its respective cell. An access network may not be easily
reconfigured when there are varying traffic demands across different cellular

regions.

[0003] In contrast to the conventional access network, ad-hoc mnetworks are
dynamic. An ad-hoc network may be formed when a number of wireless
communication devices, often referred to as terminals join together to form a
network. Terminals in ad-hoc networks can operate as either a host or router.
Thus, an ad-hoc network may be easily reconfigured to meet existing traffic
demands in a more efficient fashion. Moreover, ad-hoc networks do not require
the infrastructure required by conventional access networks, making ad-hoc

networks an attractive choice for the future.

[0004] Ultra-Wideband (UWB) is an example of a communications technology
that may be implemented with ad-hoc networks. UWB provides high speed
communications over a wide bandwidth. At the same time, UWB signals are
transmitted in very short pulses that consume very little power. The output power
of the UWB signal is so low that it looks like noise to other RF technologies,

making it less interfering.



WD 2005/ 088887 PCTI US2005/ 007047 2 [0005] As nore termnals are added to an
access network, regardl ess whether the access network is a conventional
network or an ad-hoc network, an added term nal <creates nore interference
for ternm WOI200%088887 than the terminal with which it is ROHHSAMPYUNg. Thus,
it is desirable to limit transmissions t® avoid interference wth other
term nal conmuni cati ons. SUVMARY [0006] In one aspect of the present

i nvent i on0008] net hosofoftateaninaBreseraddaddn ani accéss debvarknfagguii¢sa gvhethes shmge
into integer k groups, wherein each, grou cQ j ses traffic nnel data,
transmitting &°¢syigfworkiss %W&l%ﬁ‘akgﬁ@vﬂﬁ@{ @Eg)‘ﬁé?f’ Iﬁ&o’?‘h&ﬁﬁgﬁ?ﬂfﬁé’ fyna
transmiting SRatdSholl Mier{ncd HFGmifts baRE MAlIR eiiRal S WHRAElS
100071 I n anot'her aspect of the present invention, a wireless termnal

i ncl udes nearsmimmicatingi Ghusniy indeskeblede limit dransmissions ko gyad peterfousaeei n
each group conprises traffic channel data, neans for transmtting a group,
means for recd&f? er IEFMIRBhGOREAMIEANONS, ACK channel , and reans for
transmtting another group if a NACK was received on the ACK channel .
[0008] In yet another aspect of theyuwRgLRY | nvention, a wireless term nal
includes a controller for configuring a nmessage into integer k groups,

wher ei n group ,.conprises traf fi h dat r LMe . Jecei ving
an ACK/ Ni@j,k]and a mt?@zg‘?ﬂe{;t{ 8# 'ﬁ%ﬁ%‘?@n@&?ﬁ@h% glegfogugfgg%pﬁ?é@rﬁaﬁ raffic
channel data Rr@wddiedodiburifgKa asssagd ifitdC aitygsl RNgrolips, gwheRin A€ Prowpn a
further aspect of the present invention, conputer readable nedia enbodying

a program of icompriges iraffic chaanel dats) Gansyniting SreyaupreenivigE 4 Hek/MACK @ed t o

configure a ness i.nto.integer k. .gro ' ISES
raffic channdd Makctpfol S BBl B SRR IE R NACR (bt 40Bh
channel , and gA¢Rnrgaddelanot her group if a NACK was received on the ACK
channel . 10010] It is understood that other enbodi nents of the present

ol Towi g 80z 1 ca RO Hepkt BARE hech{ Bt 3 itins, (PuiiR fehdbd om the

follow n el n various enbo nts o
i nvention ar e iséapenfoargnfiguring a message into integer k groups, wherein each group

comprises traffic channel data, means for transmitting a group, means for receiving
an ACK/NACK on an ACK channel, and means for transmitting another group if a
NACK was received on the ACK channel.

[0008] In yet another aspect of the present invention, a wireless terminal includes a
controller for configuring a message into integer k groups, wherein each group
comprises traffic channel data, a receiver for receiving an ACK/NACK, and a
transmitter for transmitting a group comprising traffic channel data provided an
ACK was not received on the group.

[0009] In a further aspect of the present invention, computer readable media
embodying a program of instructions executable by a computer program may be
used to configure a message into integer k groups, wherein each group comprises
traffic channel data, transmit a group, receive an ACK/NACK on an ACK channel,
and transmit another group if 2 NACK was received on the ACK channel.

[0010] It is understood that other embodiments of the present invention will
become readily apparent to those skilled in the art from the following detailed
description, wherein various embodiments of the invention are shown and
described by way of illustration. As will be realized, the invention is'capable of
other and different embodiments and its several details are capable of modification

in various other respects, all without departing from the spirit and scope of the



described by way of illustration. As will be realized, the invention
I s' capabl e of other and different enbodinents and its several details are

capabl e of nodification in various other respects, all rting
from t he WB2P50888%E scope of the WO 200% 088887 PCT|[ USZ(S’%%@%H pr esent

I nvention. Accordingly, the drawi ngs and’detail ed description are to be

regarded as illustrative in nature and not as restrictive. BRI EF DESCRI PTI ON
OF THE DRAW N@ISs¢mGnugntianp edeeordipghyn thepfrawings angddstailedndasedptiqn arsttpheed by

way of exanple n | 41 Laor: 1 the acconpanyi ng draw ngs,
wher ei n: [001ﬁgaﬁ3@ag%ﬁqsp?ﬁg%‘rﬁ%r%ag%regﬁ%éﬁtsk%ﬁﬂ% ‘%ﬁ may be used in a network.

[0013] FIG 2 shows a nessage configured as a single group and the sane
nessage configured asBRIBFPESCRIPTION OF FTHEIDRAWINGSI| ti pl exed (TDV
system [0014] FIG 3 shows a termnal node A in comunication with a

term nal B i g&ﬁ.«p hi RvetioabeHivsrited ® b katniple; ald ¥MotSi ON
mul ti pl ei?lﬁg?of c% nel Es)flﬂi[e%i%é? FIG 4 shows a ne@?g cor??ilpg[gggred as a

si ngl e group hpavayhod lissitationesinshejaccompanying dwawings, whereikoups for a code
division multiplexed (CDM system [0016] FIG 5 shows a terminal node A in
communi cgee12n Wi t hFaG! iltustrales B eetminal thahnmay bemsdedine métwbrkan enbodi nent

enpl oyi ng code division nultiplexing of channels. DETAI LED DESCRI PTI ON

[0017] T*l@odt@g ai | egrges ehdvd 4 RiRssa8s cérfighfedslatingls cRAPRAA thefaml théssh
appended rawings iIs intended as a description of various enbodi ments of
the present iconfegurédas taredgrioapsifor aitimeahvisionmanltiploxed M) Kystanl y enbodi nent s
I n which the present invention may be practiced. Each enbodi nent descri bed
in this go@alosureFIGs3 ghows desnmind @bfe Asinaomanatipdtionowith b lteratinatiode Bof t he
present invention, and should not necessarily be construed as preferyred or
advant ageous & acceytange withyau; srbpdimentnempleying| Bﬂled@’é’éﬁl‘?lbtm'gﬁpli%ﬁ’@gu%s
speci fic detai bgmtegr t he purpose of providing a thorough understandi ng of

t he present i fYaRton. However, it will be apparent to those skilled in the

art that [I)(pl%] pres e?‘IIG! X c%sl. £ Mhebsage Qoenﬂagrulae t&s%esgngle group and the same message

configured as two groups for a code division multiplexed (CDM) system.

[0016] FIG. 5 shows a terminal node A in communication with a terminal node B
in accordance with an embodiment employing code division multiplexing of

channels.

DETAILED DESCRIPTION

[0017] The detailed description set forth below in connection with the appended
drawings is intended as a description of various embodiments of the present
invention and is not intended to represent the only embodiments in which the
present invention may be practiced. Each embodiment described in this disclosure
is provided merely as an example or illustration of the present invention, and
should not necessarily be construed as preferred or advantageous over other
embodiments. The detailed description includes specific details for the purpose of
providing a thorough understanding of the present invention. However, it will be
apparent to those skilled in the art that the present invention may be practiced
without these specific details. In some instances, well-known structures and
devices are shown in block diagram form in order to avoid obscuring the concepts

of the present invention. Acronyms and other descriptive terminology may be used



W t hout these specific details. In sone instances, well-known structures and
devi ces are shown in block diagramformin order to avoid obscuring the
concepts of the present invention. Acronyns and ot her de LDkl

t er mi nol oW 2983/988887used WO 2005/ 088887 PCT/ US2005/ 007047"5"9i6$@b§é¢/°§°4r7or
conveni ence and clarity and are not intehded to linit the scope of the

i nvention. [0018] The word "exenplary" is used, exc]usively herein to nean
"serving as ameraydomptanveniesteaarseclanfy 4nd) avg mphintended ta, tisossope of the
described herein as "exenplary” is not necessarily to be construed as
preferred or Hﬂvﬁ“?ﬁgeous over other enbodi ments. [0019] Nunerous nultiple

access techni ques exist tq support, .simultaneous .comminications.in a

net wor k. [0018] equende yarises gkﬁ’%i’ﬁl"é#ﬁ’&‘g ve?}gﬂmn QL O1re e SCREINE B8y ATof
exanple, is a C%ﬁmt shtio PVAALY PemBbiient NIALMES] Hetdds 2ds NY

di stinct port ie%ﬁﬁsylg’f t he te’oteégrml'l)andvm dth f%]yi ndi vi dual communi cati ons

bet ween two t &exenfpliry” iinnothwecashatityctorhet construed/dts prefertedsorsadvantageous pvee
effective for uninterrupted comruni cations, better utilization of the total
bandwi dt h may ofEr sehpdigieatssnen such constant, uninterrupted communication is

not required. [0020] OQther nmultiple access schenes include Tinme Division
Ml tipl e [M@O3ss  ( ousT rawlépiEDIMPCcess hisplniquegy exist far SYRNOtE SIRuIENeaRs i ve in

allocating |inited.bandw dih _anmopg u : ' $ '

require uni nt°8’PFﬂ’BE°ea§°’aSomrﬁﬁ‘F§5f bé.ﬁrﬁ‘%ﬁ&sc ‘é‘g&@érﬂ"gp é%\fqugéégéglﬁca e the
entire bandwisglidn, beeaﬁp @pexm%ﬁle,aisj @rvee) 2bfmetonb Gichfigie.t VEDMEA ripically at
designated time intervals. [00Z1] Code Division Miltiple Access (CDVA)

t echni ques naynsdvess @losatingc distinetc trogionsi of thenvtotel bangpidte tay indiyidual

communi cati ons during,each . tine, ipterval. .Thi b chheved.
transnitting &8@?‘"@6‘%9335 ﬁ%e%t%q peﬁlj]ﬁgﬁmiﬂ_ﬁe %‘f'hg@?t&ﬁ’&@emeﬁﬂ“ igﬁlieg}?/al
with a differegpy sodfediatforfintdhpicdicondhiiniSitionsbetieh Qtiibition SPMheastal t he
spectrumof the’“signal. The transmtted signals nmay be separated in the
recei ver ter nibandwidth magdeathiened wheh suchicenstant, cwinterrppiad icamnuwination is
de-spread the

not required.

[0020] Other multiple access schemes include Time Division Multiple Access
(TDMA). These TDMA schemes may be particularly effective in allocating
limited bandwidth among a number of terminails which do not require
uninterrupted communications. TDMA schemes typically dedicate the entire
bandwidth to each communication channel between two terminals at designated
time intervals.

[0021] Code Division Multiple Access (CDMA) techniques may be used in
conjunction with TDMA to support multiple communications during each time
interval. This may be achieved by transmitting each communication or signal in a
designated time interval with a different code that modulates a carrier, and thereby,
spreads the spectrum of the signal. The transmitted signals may be separated in the
receiver terminal by a demodulator that uses a corresponding code to de-spread the
desired signal. The undesired signals, whose codes do not match, are not de-spread
in bandwidth and contribute only to noise.

[0022] Where there is only a single band for both uplink and downlink
communication, the transfer of information between two terminals (users) needs to
be time division duplexed (TDDed).



desired signal. The undesired signals, whose codes do not match, are not
de-spread in bandw dth and contribute only to noise. [0022] Were there is
only a single band for both uplink and downlink conmuni transfer
of infor rﬁﬁglzﬁ?ﬁf‘l?meen two terminals (uzgr s) needs to ?‘I{'{’%@"S{ff“\?‘,ﬁy on

dupl exed (TDDed). WO 2005/088887 PCT/ US2005/007047 5 [0023] In the
follow ng detail ed description, varlous aspects of the present ~ invention

may be di928] bed i In tthe follewing deteiled Jeserintion; s?’aB‘ﬁu?jd'ﬁP%ES( DE)e PIGSPR ess

comruni cati ons_system e i Rve ed ted for
use with thi sméfﬁ%ﬁ“?%é?alyv\g ‘felinosgas ﬁ\é @Sﬂtééﬁ ﬁfé art V\n‘ﬂlg?ém?ea'}nﬂ% ggjgj eci ate
that these i nygidsy @ommi@idationy eysitmhevm?ﬂﬁleampke imfehtivd mspamﬁsemag beamietlus

ot her conmmuni cation environnments. Accordi rlﬁ tg% reri{ q#&ﬁ)ﬁto a .TbD
conmuni cat i onsuitedsfor #eq with A agplicagiony thess skilegkin the ary will 7 ?PPF@""&@pect s,
with the und t ndln t

appl i cations. ﬁf’g ﬁﬁe re Ts%éﬂgus rg{?%vlgga ’?%%%%f&?xlg? ahln;,a%ﬁi%e use | n an

access networ KgmMmicaHenn ehvirdningents?, thecdr&mgiwalanyayefemicadeoaat rEDBni tter
901, a receiver 903, an antenna 905, an encoder ng a .decoder 909, a

routing tabl e communigationssysemas igaled pnlyiodHustwmte ¢ 30Veptige pEpectgawith theor 917,
PN t f 925.
foo25] The t r s redipE BRAE %gng aftll Bave iAot At T0
troll 13 to_th 9 f t
From t he 00T enna BiBre UG OIS U SRsEit ot s e e der 007
may encode %@gﬁg@l d, Fhe Eér&ﬂgiﬂ } Pidlud@ WPirhsARAERH0N G HREGEr Y Mot T ol

of the contro the encoder 907 may use any encddi ng techni ques
known in the anﬁennsﬂﬁﬂaansncddeeﬂﬂﬂgladpc@iuaw rgoutitgpeblecid palicomfrolter B3, a

encodi ng, address encoding or s S trum encaqdin 0248] I.n

enbodi ment , tﬁ@@}%@i&a &9 qrzﬂé’, §%§f§@leﬁ%‘&r§]§' &rfgelﬁh’iy ??ﬁala IO‘F%Fer

codi ng. Sour ¢ [-acl sbut is not limted to, for exanple, encoding
voi ce, data, 2n§9€¢ gg%#%gqyy cazl | ayer coding includes, but is not Limted

Lo o IERIPLS ThE ARk fRE 5GP iy AR i A P BRAN R B corige

913 to the antenna 905. The receiver 903 may receive information from the
antenna 905 and deliver it to the controller 913. The encoder 907 may encode
information for transmission, again operating under the control of the controller
913. The encoder 907 may use any encoding techniques known in the art, such as
frequency encoding, phase encoding, time encoding, address encoding or spread
spectrum encoding.

[0026] In an embodiment, the encoder 907 comprises source coding and physical
layer coding. Source coding includes, but is not limited to, for example, encoding
voice, data, and video. Physical layer coding includes, but is not limited to, for
example, channel coding, interleaving, and modulation. Channel coding includes, -
but is not limited to Turbo coding.

[0027] A time division duplex feature may be used in conjunction with the
encoding feature or without it. Similarly, the encoding feature may be used with or
without the time division duplex feature.

[0028] The decoder 909 my decode information received from the receiver 903
under the control of the controller 913. As with the encoder, the decoder 909 may
decode information based on frequency, phase, time, address or a spread spectrum

code.



but is not limted to Turbo coding. [0027] A tine division duplex feature
may be used in conjunction with the encoding feature or without it.
Simlarly, the encoding feature may be used with or wthout the tine

di vi si on” WHPOSKOI8E8Y: ure. [0028] The decoder 909 ny decodeCTHPHONEY N
received fromthe receiver 903 under th& control of the controller 913. As
with the encoder, the decoder 909 may decode information based on

fr e;quencﬁﬂ??aﬂias e, tThua'pu‘a'nEJtabI:sﬁ’ldrmw b@u@dd? steseTquting informationpndoogy besss7
PCT/ US2005/ 007047. 002 T . I. 11 . ¢
routing infor ﬁ#%ﬁgkﬁﬁl}mﬁ@%ﬁﬁ&@l&ﬁmﬁlﬁ& gs %c%%gﬁgﬁeﬁ[%%ﬁﬁnﬁpﬁhgﬁﬁ i ng

i's acconpl i shedyfigk @prNection with a routing table. [0030] The pil ot
searcher 915 may be used in association with information received by the

receiver under e |1 Qf r elved

I nf or mat i@ﬁi}]or pi |0 5P ﬁﬁggé%rh#hgef%ﬁ@?B%e‘%glrigithorggséﬁ{%ﬁ?gﬂtghﬂg{e@%?gﬂ
gener at e pi | otrgcdividl by Uhel@éceivee 908 auriden theotorttivd afothe rapintroler99R imisearch
transmtted by the transmtter 901. [0032] The PN generator 919 may be used
to generate orfEcayedigfamalion &5p8Re codes that, under the control of the
controller, may be used by the terminal to spread information for other

t er m nal s[003 de- spFlsagilothgencraion 8k mmnb@tun@f to generatgapilots thatcwpder ghe t he

times during which t t er.m.na ransmts,. a ive d to determ ne
the tines duricr?ﬁﬁ%? e gort éli’ﬁwv%d&ﬁgmwﬁ%gﬁgcei ve

i nformatign, all as 6X$| ai ned above in nore detail. [0033] The | ocator 923
may det erl3d t he | BreaPNBenemRtor 949 maybeused tpigeperple oRa erf@or YBERI ver .

It may instea ' ' ' S Ml [ based
on ons or - oy SoUPE AIEESAte iné BRI Y BE SO NES nfly BELED e Lot 39, O°

t echni ques mayspadagoiniernuaidvgd. fdrOOMé] tdhenalseto idetsprdad cinfGidiativacirbint athes
communi cation between the termnal and the user of, the term nal. The user

i nterface muy FAinagetaerntl thiyimes duung sdichckis, termigal,trapsmits|andiEERINeS, nouse,

touch screen, JiGroRNORG:. HETRIR difing vRMTY REEA! {eMlinal is scheduled to receive

information, all as explained above in more detail.

[0033] The locator 923 may determine the location of the terminal. It may include
a GPS receiver. It may instead use magnetic location techniques or determine
location based on one or more signals that are received by the terminal. Other

location techniques may also be used.

[0034] The user interface 925 facilitates communication between the terminal and
the user of the terminal. The user interface may include one or more input devices,
such as a keyboard, mouse, touch screen, microphone, camera or a communication
link with another system. Similarly, the user interface may include one or more
output devices, such as a display, loudspeaker, headset or a communication link

with another system.

[0035) The memory 921 may be used by the controller and/or other components of
the terminal to store information needed by the terminal, permanently and/or
temporarily, such as information from the user interface, information for the user
interface, location information, PN codes, pilot information, routing information,

encoding information and/or decoding information.

[0036] The terminal may include additional components and/or may not include all
of the components discussed above in connection with Fig. 1. For example, one or

more terminals on the network might not include a user interface and thus might



link with another system Simlarly, the user interface may include one or
nore output devices, such as a display, |oudspeaker, headset or a
comunication link wth another system [0035] The nenp 21 ?/ t?e used
by the cONORSIYMESS83And/ or other conponents of the terni M 5’% 0‘55?'@03

I nformati on needed by the term nal, pern%mently and/or tenporarily, such as
i nformation fromthe user i nterface i nformation for the user interface,

| ocat i on i nf onotasinkbror selsreeodits,, bmimenelm ﬁﬁcﬂsr@ﬂl@dﬁ‘lﬁmminaiﬁ /o peovidsn
encodi ng i nforpation and/ or decodi n% i nf orma tll [}‘89'26 The term nal may

i ncl ude addi t PHEFOTEBHPISARMM LI E '8 FrRals o Fﬁ " of the conponents

di scussed above in_connection wth, Fi g 1 For e arrpl e, one or, nore

t er mi nal $0031 t he ndbegenainglgnay #leq ine lP&@’e’écQ%@ syFieRs fta centenl dhe AINET ght
WO 2005/ 08888f ‘ngﬁ{gzsg@:f’id&‘ pé&% tralerF dsgﬂgg gr @a?fag sﬁu aﬂﬁr@ y act

as forwardi ng erm provi de onmuni ices to
ot her tern nakig péwémﬁve]etd/\@rt&ge{ fdinial Bhsedt @1 dhenstrenpily ofiltho signal thdeigppower

control systens to contro the power level of the signals that are
transnitted. Sweived FWH!?ES% Bayst %i)m&ﬁ&eﬁﬁse‘? PP By BIVED a
target termn t t SR ormiifi from
that term nal ‘i‘évgﬁ@ﬁqg?’g%}n#ﬁ t%ﬁ Q& lFS{)secI'h{ﬁ?(:Jp and %Htcp v rslte poéiveeirh\““a evel of
the term nal Tr&e%%@he tsYguﬁncnvdiﬁrﬂmb%mal wHosE posser alevelr 5 beingt fuat iAs
receiving the si fromthe term nal whose power |evel is being set. A
conbi nati on ofo w@OEBEM%WOWh?%F%@S%BeH@d [0038] Low rate data

traffic between termnals in a wreless network can take many tine periods
to transfod3sirom alswsurae daty traffil between thrminabsin anwireless nexlworkléan tﬂmnpl e,

voice frames run at |low.bit rates kil o-bits ec occu
| arge nunber &RanY|tYpRe PERO %M Ted Sﬁuﬁﬁﬁﬁﬁgﬁnﬁlftss?glf’gim Lt 'rrprl ses
a number of kot gxag!;;ﬁ%%cé PRl ﬁﬁiapmmatesf(mmolt%%seéeh&)emhr froma

vocoder are divi I'nto multiple slots of nuch shorter duration. Voice
dat a bet ween tadange maimbenofslotsodeffamn donprissednimbex of slotel e slolicomiprisasya
utilize any of tllﬁ) coder protocols known in the art.

[0039] In an embodiment, fixed length voice frames from a vocoder are divided
into multiple slots of much shorter duration. Voice data between terminals are
coded and decoded by a vocoder, which may utilize any of the vocoder protocols

known in the art.

[0040] In multiple access communication, interference is reduced by a terminal
requesting transmission to be terminated upon successful reception of only a
fraction of the total number of slots to be transmitted. The termination request is

conveyed via an ACK channel.

[0041] In an embodiment, an acknowledgment (ACK) is sent on a group of slots
rather than on a slot-by-slot basis in order to reduce overhead while at the same

time providing considerable capacity gains.

[0042] To facilitate data transmission, a forward link comprises four time
multiplexed channels in an embodiment: the pilot channel, power control channel,
traffic channel, and control channel. In an embodiment, a forward link pilot
channel provides a pilot signal, which is used by terminals for initial acquisition,
phase recovery, timing recovery, and combining. In an embodiment, the pilot
signal is also used by terminals to perform a carrier-to-interference (C/T)

measurement.



[0040] In multiple access comuni cation, interference is reduced by a
termnal requesting transm ssion to be term nated upon successful reception
of only a fraction of the total nunber of slots to be t ] The
term nati W 2088887 i s conveyed via an ACK channel . [Odrﬁl][}a%%@%”

enbodi nent, an acknow edgnent (ACK) is s&nt on a group of slots rather than
on a slot-by-slot basis in order to reduce overhead while at the sane tine

provi di n§P048hsi der The eonteql gbannel ipalsprefqued A ps apacknemledement shangel when

transm ssion, a fqrward link conpri rqtl | S in an
embodi ment : t fte ‘%]Psﬁt SYSELh HEFS oﬁ%ﬁ"%igfrl\é}{rﬁg} Edcgglﬁnr?gj %&éeltopg‘?gﬁiggrc}%gﬁ%l, and
control channglimobled® @VACK) Fedivedaddifr Wiad dnbudimentotn AOKN¢tabnglriow des a
pilot signal, which i's used by termnals for initial acquisition, _.phase

recovery, ti misubpet of dhecontrelnchasnelpi M agothen embodimenti b mCK (qhaunsl iy ia
signal is also used termnals Lo rforma carver-to-interference (C/'1)
nmeasur enent . \?@%@3&%@%@&%’?@6%@%047 8 [0043] The control channel
is also referred to an aﬁg,gowl edgment channel . when a wirel es%i stem
uses the [0044r ol cHuriRBYard LRk KSERTF Qg FansEEREIOT, 0T84 3¢ FRPECE AEHmB de

(NACK) receiv i &;ll?ai LR link AT tnaRR8lonl ford thé HOSRELA] the
control channgﬁl?tﬂl?{r%g%rt]égt er aan%g%?nenP?kaneACK channel i1s a separate
channel from tgmisnns thelsoaanseatinal] 0044] A forward link refers to

transm ssion froma source termnal to a destination term nal and a reverse

link refqpgysjo transmshfiitRg fHyaial e gadkeftodt 0% rdtéy sam ke tasighificasly ce
termnal.” [0045] Transm tting ‘physical | ayer packets at |ow rates can take a

si gni fi cant | y lodgotimet(senerqlsdate mebdad) gherehie duregsingn ivterisrendeniay the Jichyork.

interference iQ.the petwork.. This jnterferenc reduced. angi ng
data between tTg‘r‘Sir‘F‘r‘aeEenlcﬁc?rh]ée? Pﬁ?d]%;‘fe P&%&&ﬁﬁﬁ‘%ﬁﬂé‘au "agg&q}eéf’?%%prrpri ses
a number of grFURSuANFHeAGH cBEHD YRcket @BMbIiSRSa AnMYBDES gfjups|Mseach @l Each
group has an associ ated ACK/ NACK. The ACK/NACK is transnmtted on the ACK

channel , whi clvomipristesa numberefslots.t o informa transmitter to

[0046] Each group has an associated ACK/NACK. The ACK/NACK is
transmitted on the ACK channel, which allows a receiver to inform a transmitter to

ot

stop transmitting the remaining groups of a packet if the receiver was successfully

able to decode the packet.

[0047] In an embodiment, a physical layer packet (PLP) is partitioned into two
channels: (1) Overhead and (2) Payload or Traffic. In an embodiment, the

overhead channels include pilot, control, ACK and power control channels.

[0048] A PLP grouping factor K (K ¢ integer) configures the PLP into X groups,
each group having the same message. In an embodiment, a method of exchanging
information between two terminals is to set K = 1 and construct a PLP with the
entire overthead and payload in a single group. In this case, packet transmission

cannot be terminated early since the entire packet is transmitted.

[0049] By choosing a different value of K (K>1), the original packet is configured
into K groups with each group having overhead channels. Each group has the
same number of slots as the original single group packet and 1/Kth the original
number of traffic slots. For example, a message 202 configured as a si;lgle group
and the same message 204 configured as two groups for a time division
multiplexed system is shown in Figure 2. In this context, message and packet are

used interchangeably.



stop transmtting the remaining groups of a packet if the receiver was
successfully able to decode the packet. [0047] In an enbodi nent, a physical
| ayer packet (PLP) is partitioned into two channels nd (2)
Payl oad oWORPEYUS8E7 | n an enbodi ment, the overhead charﬁﬁgﬂsezp%gq%g%g pil ot
control, ACK and power contr ol channel s.9[0048] A PLP grouping factor K (K a

I nt eger) configures the PLP.into K groups, @each group having- the sane
message. [0060Rn errbﬂi‘ﬁe msageélﬂastomﬁgumﬂ %)@cﬁaﬁlglgltgup,llrﬁ,OMhﬂ@ onl,desMden t wo

payl oad i n a everbe ol as A Niny Eatielord 20 i addiuiioe BB YRR E0C °

term nated eag%&ag%@eg%o% Q?q)qmolﬂtaﬁ Iﬂ@%eﬁlotssanﬂfiﬂdlséfbé thedm{Hé%B ddps tt'&OOSI ng
(o] >1),

a different v the oridlnal packet is configure Into K
groups wth ethemepsagep havi ng over head channels. Each group has the sane
nunber of slots as the original single group packet and |I/Kth the original
nunmber OIOGSI.IEf fic Thetfessig 26X aopfigured: asaswageup)A.cowithgkired, dmsdwsi ngl e
group and the sane nmessage_ 204 configured a Q I Vi sion
nul ti pl exed sgEwPEm2ils %Wl%ckig@w&ﬂlmgldh‘%t%‘f% e@ﬁﬁ?‘ggélg ré§sé‘b‘t%& packet
are wused int er gha 3 / ﬁ@'&&]q The
message 202 coft gﬁ?&gg%?zg Sl %"g@@{g‘r g%%eﬁ%m%ggé @W_ﬂ)ﬁtﬁlcaﬁ:’r

over head sl ot sha? 88 MIkldrk aﬁdhﬁ&hfeschﬁﬂm&raﬂgroupmfcﬁdhbmemagethe message 202
has a group indicator (G) 210 that has Ms; slots and indicates the nunber
Of I Oupmdsgj t he THE A0 i@@é&hsﬁﬁﬁemm&a@%&mﬂ %Q%ﬂaﬁ%cﬁdipoigr oups,

has two ™ groups 212, 4, with each group having
over head sl ot $he2&ﬁ1snﬁ$8m powkrithathit vould ha\fq leeen| teansmitted, haglthe Illmswcﬂ(t‘h on,

t he nessage 2 4 has a.group indicator ( 24 that has
i ndi cates the ﬁ%ﬁ&?t b‘? o &SPt or ?T‘E% i, | (I.F €@4 i s

transmtted i '&aﬂﬁﬁi@m&ﬁ ?Hvéﬁoisi/ﬁt STrgﬁQm ?‘ou af ﬁﬁ%tléﬁhl Pbwet ﬁ@ans less

transm ssi on power I't woul d have been hsmtted had the nessage 204
been sent in mﬂm‘fgequorbﬂlenmmmabdl ment, groups are transnitted at a
transm ssion power of 1/K Transmtting a group at a fractional power neans
| ess [0053] Regardless whether a message is configured as a single group or as two

groups, the overhead remains constant. The amount of overhead is due to the
amount needed for pilot power requirements, and due to the amount needed for

transmission of ACK and power control channels. The percentage overhead for a

group can be calculated as:
[0054] %OV = 100*(K*Mo)/(K*Moy + M) (1)
[0055] In an embodiment, the value of K is selected so as not to exceed an

overhead threshold set by an overall system requirement. In an embodiment, the
value for K can be dynamically adjusted on a packet-by-packet basis by
introducing a channel in the PLP called Group Indicator (GI) channel. For
example, if K could take on any integer value from one (1) to four (4), then the GI

channel can consist of two bits to indicate one of four values of K.

[0056]) The optimum value of K is such that the overall interference in the network
is reduced. The optimum value of K is a function of channel conditions. For
example, given My, traffic slots in a packet and channel conditions such that the
entire packet can be decoded without errors that can be corrected in Miw/4 slots,

then the optimum value of K may be four. It would be apparent to those skilled in



interference for other termnals. [0053] Regardl ess whether a nessage is
configured as a single group or as two groups, the overhead renains
constant._The ampunt of overhead is due to the anount r];\celqﬁ | ot
power reqVOrHERPE” and due to the armugé needed for transmgzgéél?@ﬁwgf ACK
and power control channels. The percentage overhead for a group can be

cal cul ated as: [0054] %V =100*(K*Mov) /[ (K*Nov+M h), (1), [ 005 I n an

enbodi ment , t the artthaiethe ffunction te determisd %ﬁ“a@e%“%‘?fi‘éﬂd@@go‘g#°m&%ad

t hreshol d set ng an.over al | a%ﬁ?&%m requi renent. In an enbodi nent, the value
for K can be ‘grﬁpgg?“m‘ggdi usted on a packet-by-packet basis by

' duci h | i he Pl 2 1 ed I: . . F
exanpl o, WB7R coul I aaicanbaimeys the et GREToL R of b bt Ve,
the G channgifcakonBshithe Eﬁqk‘év\ﬁasﬂiebﬁ obRiried Byahé feceiver P a Single graipes of Y

[ 00561 The optinmum val ue of i's such that the overall interference in the
network is rdehodedhe PackebptOptimizing Keshortens the durption of packst teanamission

diti . Fo le, qi. Mch traffi | Ot.S . d, ch |
Condi 11 one. suBAct iRICEr BinsditaaP, 1 demAtK, g0t Hoitml ARARGE B8 he" ey
can be correchitlidel p\indfedeivtOloStecode B edtie paEket. TOEMH %eéﬁa%@ﬂlt@ﬂ four.

I't would be apparent”to those skilled in WO 2005/ 088887 PCT/ US2005/ 007047
10 the art t hgtoubkerdvidesttherectiverimprer opipoguskitiento seadamACKdoithe trausmittert hod

known in the art for timzing a paranmeter. [0057].1n an odi t, the
opti mum val ueed e‘?@h?%s @EWW}%@@@H@?@HLWM{W%% Wﬂgﬁggcket
has been obt aiﬂ%eéispiftﬁ{llﬁ;leegseé%@{;v\é@ﬁoﬂdﬁnﬁgﬁbﬂ" ﬁit@ﬁﬁb’@h‘.p to decode the packet.

Optim zi ng K shortens ration of packet ansm ssion since packet

transm sgj Is terg d o PR | @5' P EE L mi I ned by
t he receiﬁ@l&]to deé@ag Vné%t%ﬁflgéﬁ éc@é)ti.[]ﬁ%%ﬁ%ric% |ﬁ$§qgmnt§£age |%1) %&K
groups provi deging6nges tin/ @buldtiecthe Rpsy if Uk triegigt avete oonfigurAlitits grdupe.
transmitter and enables the transmitter to term nate packet transm ssion

earlier than Wenfiguing a messagadelojamumbsr abgrospe steatsr fn the ApigUmctlveanfo
groups. [0058le oty SRVl Y eBthethiS ARG thdMBreealbRbre ShteHeRHBS () SR 1S 1 1

transm ssi ons
terminals. Thus, there is a tradeoff in the selection of the value for K between

early termination of a packet and having to retransmit groups.

[0059] Figure 3 shows a terminal node A 300 in communication with a termina
node B 302 in accordance with an embodiment employing time division
multiplexing of channels. Figure 3 shows an exchange of slots of data between
terminal node A 300 and terminal node B 302.

[0060] As shown in Figure 3, the number of groups X is three, i.e., messages can
be sent in three groups. A message is sent in three groups of traffic data from
terminal node A 300 to terminal node B 302. A message is sent in two of three
groups of traffic data from terminal node B 302 to terminal node A 300.

[0061} The My, slots as shown in Figure 3 is 1/3 the number of slots My, would
have been had the messages sent between the terminal nodes been sent as one
group. Messages are transmitted in traffic slots at a fraction of the transmission

power that they would have been transmitted had the messages been sent in one
group.
[0062] Terminal node A 300 sends a first group of slots G1 304 to a terminal node

B during a first time period. The first time period is from Os 306 to T; 308. The
group of slots G1A 309 includes My, slots 310 for the pilot channel, My, slots 312



bei ng | onger than would be the case if the nessage were configured into
groups. Configuring a nessage into a nunber of groups greater than the
optimumvalue of K results in greater retransm ssions a causes
nore int eMO08M888]75 ot her ternminals. Thus, there is a ?(gghg@ﬁegqgﬁ“the

sel ection of the value for K bet ween eddly termination of a packet and
having to retransmt groups. [0059] Figure 3 shows a term nal node A 300 in
communi cat i onfaxithe tmfﬁemhitmml x Bl 314 for theoAGHn chanpel And theeR@BeRSi ment

enpl oying tine i on I ex1 . o]

exchange of sF‘Eﬂq?\{S ‘E]ézg r“(rahflrl\a‘*% gb%??o%wpﬁ%%tléﬁnﬁ%a@eﬁode B
302. [0060] Aghéﬁgmtm%ﬁgﬁ the number of groups Kis three, i.e.,
nessages can be sent In three groups. A nessage is sent in three groups of

traffic S@)@Lfrom oL RS gtfge@g %,1%& lof 3ot @PIL3 B &PRrmidalBSRAGE 1S

sent in f three groups 0 romterm nal node B 302 to
ter m nal node BA@0uringD&tbnd timelgehiod! a‘he snndfhmmpenodﬁs@rmeTg%&tolZ'Eg t he

Lerri nal nodedobedesBRED a6 s CLl DB, Socslah S22, B i PARIGHR Y af 1
STots al a 1 461180 954 bt VARRTSShANandUC I 90 FIAUG WM hligleupeen

transmtted h e nessages been sent’ i n one rou

300 sends a fithes bo@eOvontesl Hadhel. GAsﬁﬁﬂlngaeMaI noda B 1308 edet®tsd errorsgim fi r st
time period. The first tlrre eriod is from Qs BO&E%T 308. Th %roup of
slots G A 309 deensiingiths tkafh lﬂieﬁartwabpp F@ds WA%sT’ © 312 W
2005/ 088887 P IUSﬂi gég%? 47 11 for the traffic channel, and Mack slots
314 for the A “the power control channel. In|t|aIIy, t he

t erm nal A 3 n 16 in.the ACK chann nal . node B.
[ 0063] Teﬁ‘ﬁqd‘ﬁal no eg%g%géqqgﬁ%gqoppéq %df)“ﬁ?s@%&u&ﬁ@nb !e? i nal
node B 302 dygd ﬁ%%ﬁﬁ@@@sbl e wifld B&l appdientS18CBosk $KiNsH RETHeOHt tit koM T.
308 to 2T8 320. T oup of slots GLB 318 includes Mch slots 322 for the
pi | ot channel groﬂ}ﬂmdlcsﬂonbmbadoﬁﬂgumdm partaiffany of Hiergretips Goml shbesk noflotes 326

for the ACK ¢ nel tland the power control channel. Assum ng term nal node B
302 detects el"ﬁ‘}ﬁé"

[0065] It would also be apparent to those skilled in the art that the group indicator

..._)

can be configured as part of any channel in a group. It would further be apparent
to those skilled in the art that other channels can be part of a group. For example,
guard channels can be included in each group. For the sake of clarity, only some

of the most important channels are shown in Figure 3.

[0066] Terminal node A 300 sends a group of slots G2 330 to a terminal node B
during a third time period. The third time period is from 2T, 320 to 3T, 332. The
group of slots G2A 334 includes M, slots 336 for the pilot channel, My, slots 338
for the traffic channel, and M, slots 340 for the ACK channel and the power
control channel. Assuming terminal node A 300 detects errors in decoding the
traffic channel data 324, terminal node A 300 sends a NAK 336 to terminal node B
302.

[0067] Terminal node B 302 sends a group of slots G2B 338 to terminal node A
300 during a fourth time period. The fourth time period is from 3T, 332 to 4T,
340. The group of slots G2B 338 includes M, slots 342 for the pilot channel,
My, slots 344 for the traffic channel, and M, slots 346 for the ACK channel and

the power control channel. Assuming terminal node B 302 detects errors in



decoding the traffic channel data 312, term nal node B 302 sends a NAK 328
to termnal node A 300. [0064] In an enbodinent, the group indicator is
transmtted in the ACK channel of the last group G3 350. It would be

appar ent WO 008883k 1ed in the art that the group i ndiCAVHOYYYe
configured as part of any of the groups ¥rom source node to a destination
node. [0065] It would also be apparent to those skilled in the art that the
group i ndi cat decodirgnthbdratio thamekdata $3patermippl pede Br¥Rnsends a NAKr8pto | ¢
woul d further be.appa eRt to those skilled in the art that other channels
can be part ofe@“ﬁ‘?g?fi? B3P exanpl e, guard channels can be included in each

group. For the sake of clarity, gonly sone of e ' rtant chapnel s

are showt0U68] Fi gurg@mﬁb%b]x'ﬁgﬁﬁ%%aﬁwag oﬂskg%(ggﬁs{ogg)wwg%ﬁots @
330 to a termypal ¢ | i ' i T ' i eriod
s from 2Tg 3% U“E‘%E@g tggig%d;grger %ﬁ%&%?é%ﬁtd gggzb%p%%;@nfggu%?sﬁ%n?ﬁpsl ots
336 for the pigtsp ofSRENEBA IMincihddsMR3Botsf366 forrthe pilaf cliannelhMan elots 3H8d Mack

| ots 340 f the ACK ch | dth t | . i
Cerm nal _node i BeCTals EBRmeb: g Mo o0 G HeaCE: Fhrer aidh i Boveia; o
324, term nal nadg 300 ﬁgéﬁgﬁngt%;ﬁiﬁﬁgdéﬂ &S)grd%@ﬁét da8fePors 3Pdec 7]

oup of slots

Ter m nal node 302 sends a gr 8 to termnal node 300
during a four ke traffie chereddata 384, teatninid) noderd PRO sends iap ACKB362Ty tBBANal0 4T5
340. The group of _slots &B 338 includes Mch slots 342 for the pil ot
channel, Mremod¢B392344 for the traffic channel, and Mack slots 346 for the
ACK channel and the power control channel. Assum ng term nal node B 302

detects ¢8069]s i n D azORBAGSSwEl RCETmbsdides!,oenoinal node b depodescthe af fi ¢

channel data 33 termn ode, B 302 sends K 34 ernm nal .node A
300. [0068] Tzﬁaﬁﬁ%ﬁmﬂ%@AﬂS%@@%ﬁnﬁﬁg&@ %ﬁv&a Bﬁ?&ﬁ% °§%’6‘r"7’1 §EcodiE i oy
node B duri nging T]4d20 THeTRafRE Lhitfhel d&Bdfn tinke "I\‘)i)% i@%rﬁxﬁsgelmfra@a%& 340 to
5Tg 352. The group of slots G3A 354 | ncl tddes oh slots 356 for the pilot
channel, Mxh shediree 363 when tertnimm! nodé Bi392 dinishessendingdrafe khasinet ¢at@844 foor t he
ACK channel art]éjmtiﬁla? 0de A 300 to about the time 364 terminal node A 300 finishes sending

traffic channel data 358 to terminal node B 302.

[0070] Since terminal node A 300 sent an ACK 362 to terminal node B 302,
terminal node B 302 does not send the last group of traffic data to terminal node A
300. Consequently, the period of time in which terminal node B 302 would have
sent traffic data had it received a NAK from terminal node A, but which no traffic
is sent when an ACK is received is interference free period 364. During the
interference free period 364, there is no traffic data sent from terminal node B 302
to terminal node A 300, which could provide interference for other terminals.

[0071] Terminal node B 302 sends a group of slots G3A 366 to terminal node A
" 300 during a sixth time period. The sixth time period is from 5T, 352 to 6T, 368.
The group of slots G3B 366 includes M slots 370 for the pilot channel and Mk
slots 372 for the ACK channel and the power control channel. Assuming terminal
node B 302 does not detect errors in decoding the traffic channel data 358, terminal

node B 302 sends an ACK 374 to terminal node A 300.

[0072] Terminal node B 302 decodes an ACK/NACK it receives from terminal
node A during an ACK/NAK decoding time T, which is between the time a
terminal node receives the ACK/NACK and the time the terminal node would
begin sending traffic channel data.



control channel. Assum ng term nal node A 300 does not detect errors in
decoding the traffic channel data 344, term nal node A 300 sends an ACK 362
to term nal 302. [0069] In accordance with an emhqdidhioordssr M nal
node A 30‘60&8@%&3 the traffic channel 1 44 from term nal no%g E’"@o during
a traffic channel decoding tinme Td 362.°"The traffic channel decoding tine

Td 366 is a tine period from about t‘ﬂg ti ?632 when 1term' nal , node B 302
fini shesl®@dali ng t Figurg ¢ shows Adnesgage 4%’“5%‘“ &5 FHagle Boup WS sagie, oyt

the time 364%‘%%%9%'9%%%5%?0‘% W des e dbad divisioh heltifRREDECDAAL @ 358

to term nal ince"termnal node A 300 sent an ACK'362 to
t ermi nal nodesytéd.2 The nesssdgea02rodfigied @2 acingle gmpsktidwithK FakthagMip of

traffic data t i nal. nod 300. tly. th iod.of tine |
Whrch Cern aafratisots 4062 A aris chapes! 1O 208 Har mn Mllodeldl REIRis Glndwdog' o
NAK from ter ”b“ah}d'osi&‘n rertiidl ctiinf [0 ggﬁqlféj iaf alloatS® MandhiBEoR PoHEKPL S

received is inter e'renceelxree perio ) ring the interferéence free
period 364, tKes.eAigsoupindicafori(Glpchannelefitt fiascam allacated dtansmissioB B8@r Ryo

term nal node A_3Q0, which could praqvi.de interference for, other t.ermhnals.
[0071] Terni néilg-ngg%t%“%@@s‘%ﬁﬂg’eg ‘g\rﬂéﬁﬁe&fargpiﬁ v Ao sggey ﬁ?é‘r"ﬂ?ﬁ’fgpﬁl node A
300 during a §i: : | 3 ' salal ; ' {es from5Tg 352 to 6T8
368. The grOg%fétg?og%ﬁg&gg%%%gﬁtg%gmﬁpﬂgﬁn@%%é%% for the pilot

channel ck ots 372 f t he A n and. t he. 18 r
channel . T@éiﬁn ng ﬁi‘?rﬁlﬁsﬁ?ge ﬁ@%éx’%ﬁ%%(@ggg%naou@%tlé%’t %étp?jgfs #%e@g’di ng
the traffic chaupelszdatse 3pih caeh Frdtpl havitgd B B23RafReNols 434, ASK, 3Mdffico
termnal node A 300. [0072] Term nal node B 302 decodes an ACK/ NACK it
recei ves fromchamels 38, 440 baveralingated dransmission pareticBiod?4dy 484.mespretivelsi ch i s
bet ween the ti a .termmnal ,no eceives, t.he A NACK an he, & t he
term nal node (8‘\%{}}35‘1 a%qeﬂs ééﬁd?@g ?‘feafim?c@teghgﬂﬁ%%s% 39‘%9% %@G@%ﬁ?
PCT/ US2005/ 00 #héctiveRy. (0183 indidattss €GT) chBedls 4541RIS6aa0e 406catsdrdrti®ibras a
single group and the 'sanme nessage 404 configured as two groups for a code
di vi si on mul t ppiersdty 4380140, respeetevely.- The nessage 402 configured as a single
group, i.e., wwith K= 1, has Mh

[0075] Figure 5 shows a terminal node A 500 in communication with a terminal

node B 502 in accordance with an embodiment employing code division
multiplexing of channels. Figure 5 shows an exchange of slots of data between
terminal node A 500 and terminal node B 502.

[0076] As shown in Figure 5, the number of groups K is three, i.e., messages can
be sent in three groups. A message is sent in three groups of traffic data from
terminal node A 500 to terminal node B 502. A message is sent in two of three
groups of traffic data from terminal node B 502 to terminal node A 500.

[0077] The My slots as shown in Figure 3 is 1/3 the number of slots My, would
have been had the messages sent between the terminal nodes been sent as one
group. Messages are transmitted in traffic slots at a fraction of the transmission
power that they would have been transmitted had the messages been sent in one
group.

[0078] Terminal node A 500 sends a first group of slots G1 504 to a terminal node
B during a first time period. The first time period is from Os 506 to Ty 508, The
first group of slots G1A 500 includes My, slots 510 for the traffic channel. The
traffic channel TCH 512 has transmission power Py, 514. Pilot channel PCH 516
has transmission power P, 518. ACK/Power Control channel 520 has



traffic slots 406. A traffic channel TCH 408 has an allocated transni ssion
power Ptoh 410. An overhead channel OV 412 has an allocated transm ssion
power Pnd414. A group indicator (G) channel 416 has an

transm ssSWORMSREB7Pg; 418. The transni_ssion powers of Pﬁ%&?pﬁgﬁ@%gpé not
drawn to scale. The horizontal axis 4204 s tinme and the vertical axis 422

is a multiplexed code. [0074] The nmessage 404 configured as twQ roﬁla%fs],
i.e., with K tragsmissien power Bio$d% Iiwllyqthe termingl @Q@rﬁé%a@dﬁﬂg% /2

traffi | ots.434, 6, Traffic .ch 438, 440 h |1 ted

t;gnslmps:igns&%ﬁéﬁfmﬁ%&m&&@%ﬂéitiver. Q/Z:‘/ﬁegd gﬁgnﬁels 446, 448

h | ted t | SSi Po, 450, 452 ' .

"l cat of801060 chasEreletc ] 552 feasd sdirrosat ot el Rt Seb A iohpingl Pafos.

458, 460, T esl%e’s‘dznenﬁlﬂ[gaé&gﬁﬁ'ihnﬁggﬁb& T BawEd HmpSHIIAL FAMIT, éo@ﬁﬁzfggn
wih a node B 50

conmmuni cati on er m na 2 in accordance wi th an enbodi nent
enpl oyi ng cod&28i It group ofislotspGaRi 529 inéludésaMing istots 53¢ doreths teafischannel
exchange of slots of data between m node A 500 and ter gi pal,..node B
502. [0076] AJ(Ihewd iFreqr P\égsl?nel hﬁ*?&%bf‘s SpR PRWFEE’% Jt; 5’?19'2.,
messages can ' Péseﬁ?iﬂ  pover¥5 5308, | ACRAYwdrCdrio? ehaiineLps of
traffic data Fp%nlﬁ??gﬁmg%\% no eﬁ%&gb(?opto t@‘?‘m’ nal node B 502. A nessage is
sent in two o0f540 haetansprissigmspofertM,afS#2c data fromterm nal node B 502 to
term nal node A 500. [0077] The Mch slots as shown in Figure 3 is 1/3 the

nunber offpgdopt s M &dseimbiy tdimvnenl hesle Basha ldetetrs engesins datodigt Wae mraffie
term nal nodés been sent as one roup. I\/bssa%es are transmtted in traffic

slots at a frabeinshdaa 51Pdeminpknnde & Y12 sepdueNAK 444 toreyminsl madehv@0.peen
transmtted had the nessages been sent in one group. [0078] Term nal node A
500 sendq0e81H]i r st drepminabhodd At S00Gkn894 graupeoft dotsiGAES0 tale terRinklmodg Ba fi r st

time period. The first . tinme peri IS fromGs 506,t0 . Ak fir st
group of sl ot Sugpga time) Regied- %EI‘P’%‘{WQ PgH *Soﬁoqlﬁggéigg? ?i[g g?%anmq . The
traffic chann i SSi ' | PCH
516 has t ran%?u s%%a%o% %gﬁﬂcgl e°s %0&71%%%6 %}orﬁg%ﬁghéaﬂr#\gél F%(glg@gg's WO

2005/ 088887 PIHUGPHOBHAREDTCH 358 hasdrassmission popenBy, F6 kPildtZhanmed PCH | v,

t he terninal de A 500 d NAK 524
€ termna ns%zehas transn'lsigsri]ons p%wer seh 364. ACK/Power Control channel 566 has

transmission power Py 568.

[0082] Assuming termina] node A 500 detects errors in decoding the traffic
channel data 532, terminal node A 500 sends a NAK 570 to terminal node B 502.

[0083] Terminal node B 502 sends a group of slots G2B 572 to terminal node A
500 during a fourth time period. The fourth time period is from 3T, 552 to 4T,
574. The group of slots G2B 572 includes My, slots 574 for the fraffic channel
TCH 576. Pilot channel PCH 578 has transmission power Pyen 580. The traffic
channel TCH 576 has transmission power Pyy 577. ACK/Power Control channel

582 has transmission power P, 584.

[0084] Assuming terminal node B 502 detects errors in decoding the traffic
channel data 558, terminal node B 502 sends a NAK 586 to terminal node A 500.

[0085] Terminal node A 500 sends a group of slots G3 588 to a terminal node B
during a fifth time period. The fifth time period is from 4T, 574 to 5T 590. The
group of slots G3A 592 includes My, slots 594 for the traffic channel TCH 596.
The traffic channel TCH 596 has transmission power Py, 598. Pilot channel PCH
600 has transmission power Py, 602. ACK/Power Control channel 604 has

transmission power Py 606.



in the ACK channel to term nal node B. [0079] Term nal node B-502 sends a
first group of slots GIB 526 to termnal node B 302 during a second tine
period. The second tinme period is fromTg 508 to 2Tg 5 of
sl ots G BVO2803/4%8¥8(des M Ch slots 530 for the traffic cﬁ%ﬂgﬁ%o%%@%. The
traffic channel TCH 532 has transmi ssi odSpower Pah 534. Pilot channel PCH
536 has transm ssion power Ppeh 538. ACK/ Power Control channel 540 has

t ransni s§0086} pover ABamking4ermipdlogele A4S0 wopgynetedateat Srrons wbes desgmingthect s
errors in decodjing.the traffjc. channe 51 t ] node. 02 sends
a NAK 544 to f '%ﬁ?ﬂﬂé&ﬁd%éﬁé{mﬂ#%‘%ﬁgﬁ@ﬁﬁ? Sip ‘ﬁg‘?egqé gb%nglgﬁldxgodge gr oup
of slots & 5@Gpo a term nal node B during a third tinme period. The third
time period is from2Tg 328 to 3Tg 552. The group of slots &A 554 includes
Mrh sl ot for tﬁﬁ, 'g neho Teh apAck BB fof fbrhidal wbade'sod CH 558
has trani@ I on pgv\{hgret %885%%[ gét)ocﬁgnne PCH 562 has transm ssion
power Pp~h 564ermiMaKnhbosvBr 5(020ddes alot edirintraffic 466 th dsrminalamesleis S0 dupogwhe Peck

) ' ' I d .d \ in.d [ h
Dt mer hans neronb. Couserendly. HQBriad 68 SmedRKIIGD fgit Gort Beali nal
de B 502. i |
node B 5 [v%%@gba\%éﬁgﬂ %kmp ada nﬁaa‘ﬁf? ZecfidSa NAK Gty UmShl fods2B, B 1O

term nal node ring a tourth time period. ourth tinme peritod is

from 3Tg 552 tahichTab troffitt is Bt wheiim AICKS isofesei@@Bisqirfenaica dies pekibd $101 s 574

for the traffic channel TCH 576. Pilot c¢hannel PCH 578 has transm %a on
°§6v®r5 i th

power Ppch 58@herprie nor taffic datz Rept feom terpnat ode B 602 4Q ferguny
577. ACK/ P RS:SSi . . 0084
it g tor iV pod pEARE Blserfelifod BT oloR BaHif Rl Arfig WY ififctot® frod [0

data 558, terpefigd 6Tde B 502 sends a NAK 586 to term nal node A 500.
[ 0085] Term nal node A 500 sends a group of slots G3 588 to a term nal node

B during rgodg)fth tiTgReRBl hedk B2 dehdd § shdupFofMdsts GBE 613 t®Werdihl déde 0 5Tg
590. The " group of slots G3A 592 i ncl udes ~h slots 594 for the traffic
channel TCH 5860 dufihg atsixl tinee peuiadn dthe F3ith 598 pesied tis fasnd BsIWrtoTgdl4Pmh

Cont 1ol Channafe @Rt 8ksI08, A 12 RGHtKs ey HoB 4B g5RY ehaiet PCH 6 915

transmission power Py 620. ACK/Power Control channel 622 has transmission

J)

power Pacx 624.

[0089] Assuming terminal node B 502 does not detect errors when decoding the
traffic channel data 596, terminal node B 502 sends an ACK 626 to terminal node
B 502.

[0090] 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,
microconiroller, 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 a DSP core, or any other such configuration.



WD 2005/ 088887 PCT/ US2005/ 007047 15 [0086] Assum ng term nal node A 500
does not detect errors when decoding the traffic channel data 576, term nal
node A 500 sends an ACK 608 to term nal node B 502. [0081/1@ nce term nal
node A 508YQ#EN/MACK 608 to ternminal node B 502, ternfHEUSHOTE Y502 does
not send traffic data to terninal node AS500 during the next tine period.
Consequently, the period of time in which termnal node B 502 would have

sent traf{0093] dat a Mhe methodscsialgatithmpidrscribedin eenreption witbdhaembodiments ch no

ffic i . ACK i iveds.is. i f ' 10.
Thor e i no t ABFoRel hapu S By PRRSUE iy W B EeoR o SRR, iie A
500, which cepdghdariiva fockdbe or ¢ atembimition i ee fwd. A RBRatkinbdele iy

interference free périod 610. [0088] Term nal node B 502 sends a group of
sl ots G3B 612residet én nRAN mederyn flashomemaryg ROM| memary.nEPRGMoanenfng, si xt h

M s ot s 616 PEBRUN Themie reeeres pare, disk- f Farlbite Bk aobB AL vl Uaee
ACK/ Power Conbl ﬁﬁ@mredtoﬁga urh! BOWH §6 tiart DOACStoRias kmb&dm {gﬁ?ﬁ?

Assum ng term nal node B 502 does not detect errors when decodin
traffic channebupled to Beaprocesson sush thadbe Prawssos sau scahini@ratios fromy endri nal

node B 502. [0Q90]. The.variqus ,illustrativ Qaical ..bl acks, podul es, and
circuits descri'bg ﬂnﬁpélnatﬁe@ﬁ Yhrage f’?\edf%' %%S%Ftﬁgﬁ%e’&ﬁg éfo&%edmﬁ n nay
be i npl ement ey Y be RRESAN AF theVhroBesBord © THE ProdeHsP OE tRE AERESS edfunklintdyt 2l
signal processor (DSP), an application specific integrated circuit (ASIC),
a field progr awﬁdﬂoineargéﬁlcarﬁmyASK?m&)re&ﬂeonmﬁrtmiaﬂmémvéldr@gh thievi ce,
di screte gateﬁ_gr transj st or Iogi C glillscrete har dwar e congso ents,.. or_ any
combi nat i on t AETRAT Ve WF g RERFeSSET Ands Hha, SEqtase Apelivm, ey lesids g diserets n. A

gener al - pur pogempHRHESIAGhe BRMIAE of eewh@Rr OCessor, but in the alternative,
the processor nmay be any conventional processor, controller,
m crocon er, OFpst .ﬁﬁarl:i e : | ment ed as a
conbi nat it[d(i)dryzlf corrplrrtl}tE i%ﬁg{e{%ﬁggs, g.ﬁ\g&rﬂfa\e @%ﬂ%féﬁﬁﬂ@%&@}eﬂgs ngi an aﬁ)

enable any person skilled in the art to make or use the present invention. Various

modifications 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 embodiments shown herein but is to
be accorded the widest scope consistent with the principles and novel features

disclosed herein.,

WHAT IS CLAIMED IS:



m croprocessor, a plurality of m croprocessors, one or nbre m Croprocessors
in conjunction with a DSP core, or any other such configuration. WO

2005/ 088887 PCT/ US2005/ 007047 16 [009% The methods or al gorithms descri bed
in connection with the enbodi nents disclosed herein nay be enbodi ed
directly in hardware, in a software nodule executed by a processor, or in a
conbi nation of the two. A software mgguines may reside in RAM nenory, flash
menory, ROM nenory, EPROM nenory, EEPROM nenory, registers, hard disk, a
renovabl e di sk, a CO-ROM or any other form of storage nedium known in the
art. A ?.tOragem%gliBP@MYra{?&nisﬁ?&%&%ﬁ%@g? he processor such that the
processor can read rnforratton from and~ wite information to, the storage
medi um | n t benfRdubiap nainey@ge tife iategérleromy] wiereirbyadhegionp eghgiristOtrhffie
processor. The processor and the storage nediummay reside in an ASIC. The
ASI C naghanasidmain the terminal, or el sewhere. In the alternative, the

processor an to i,u MR Vaal i i e t.n the
termnal, or ﬂ%‘ig%gl\%ﬁigréagqﬁﬁggg]a %e p?le\&?%%gsﬁi%g’ﬁ’ ?’%f ?%ﬁsugggﬁﬁlg@d@ LH(?: I(i)is‘tied
enbodi mMaférgerbiscepr ovi ded to enabl e any person skilled in the art to make or

use the present invention. Various nodifications to these enbodi nents wll
be readily afisaiving an dGHBACKIGN predGly chamel and transpitting agetisr BEouprif dci pl es

defi ned %I@iﬁsg&%i\gﬁpﬂﬁﬁé h%‘?(& élher enbodi ments w thout departing from

the spirirt or scope 0 e invention. Thus, the present invention is not
intended to be limted to the enbodi nents shown herein but is to be
accorded the w dest scope consistent with the principles_and novel features
di scl oséd hed&s methadof clagnd, Aheesn pash grqup ioplndsashe saie Haffiorhagrel dataa

transm ssion, conprising: configuring a nessage into integer k groups,
wherein each group conprises traffic channel data; transmtting a group at
a fractdonal The anshdd sf Qliaewhdréinstibsihiat dfok liy defefihied dased in part on an

overhead threshold set by an overall system requirement.
4. The method of claim 3, wherein the value of k is a function of channel conditions.
5. The method of claim 4, wherein the value of k is determined such that sufficient

information about the packet has been received, allowing traffic data to be decoded without

errors that can be corrected by the time the kth group has been decoded.



interference; receiving an ACK/ NACK on an ACK channel; and transmtting
another group if a NACK was received on the ACK channel. 2. The nethod of
claim1, wherein each group includes tfyg sane traffic channel data. 3. The
met hod of claim 2, wherein the value of k is determ ned based in part on an
overhead threshold set by an overall systemrequirenment. 4. The method of

cl ai m 35 whepekieltiiaemdhstecdthphisihg a function of channel conditions. 5. The
met hod of claim4, wherein the value of k is determ ned such that sufficient
i nformati on Btsars for Renfieaiogta essagsaialy ineger k BEUPSI WiSIFIRGaeh BIOHD COMAKESt 0 be
decoded, wid hqu e r e I ect vt ] t roup has
been de8%§§d8w§§d %ﬁgAﬁﬁﬁgﬁkgggﬂtgrﬁﬁﬁalﬁﬁ%gﬁggfgﬂﬁg%5%%@H®H§%$ %%%?ﬁ%uring
a messag@ndnfibson péveger k groups, wherein each group conprises traffic
channel data, and wherein k is determ ned based in part on an optinma
fractional fmeansdpls §FRonnigaiger; iR ther ortind sfngtionaly tranypissipn aROVEs eto
optinalnﬁﬁiq£é§§§$ﬁé$£nsnission power to mnimze interference; neans for
recei ving an Al ‘on an ACK channel ; and nmeans for transmtting another
group i f a NAGKnas rédehy el ATK/NIECKGS anh@0Kadhanrl; diiemeansefboe gandndttingnal  of
claim6, wherein each group includes the sape traffic channel data. 8. The
Wi r el es8natberrarpus lf@fo(\,EKi waszeceirit @t theyHeK ¢hangel of k is further based in

part on an overhead threshold. 9. The wireless termnal of claim@8, wherein
the value of k is a function of channel conditions. 10. The wreless

term nal7, of Ghaiwir8esswiraniiah df hdaiwaloyevieteik dash deber nhoiedkssihe hsahteatraffic
sufficient information about the packet has been received, allowng traffic
dat a t ochaingedddled without errors that can be corrected by the tine the kth
group has been decoded. 11. A wireless termnal, conmprising: a controller
for configuring a nessage into integer k groups, wherein each group

conpri s@s tr aht wdretdardidlinalaf alaim 7, wherein the value of k is further based in part on an

overhead threshold.

9. The wireless terminal of claim 8, wherein the value of k is a function of channel

conditions.

10. The wireless terminal of claim 9, wherein the value of k is determined such that
sufficient information about the packet has been received, allowing traffic data to be decoded

without errors that can be corrected by the time the kth group has been decoded.

11. A wireless terminal, comprising:

a controller for configuring a message into integer k groups, wherein each group
comprises traffic channel data;

a receiver for receiving an ACKTNACK; and a transmitter for transmitting a group

comprising traffic channel data provided an ACK was not received on the group, wherein the



a receiver for receiving an ACKTNACK; and a transmitter for transmtting a
group conprising traffic channel data provided an ACK was not received on
the group, wherein the 19 transmtterjgransmt the group at a fractional
transm ssion power to produce substantially mnimal interference. 12. The
wireless termnal of claim1l, wherein each group includes the sanme traffic
channel tdadnditterl anshiie th ERUPSE 4 Eablidial t@hsBisdbi pbver Wogedutetndstyialle of k
is based in ?art on a system overhead constraint. 14. The wirel ess term nal
of cl ai minigal wierfasenset he val ue of k is a function of channel conditions.
15. The wireless termnal of claim 14, wherein the value of k is determ ned
such that sufficient information about the packet has been received,

al | owi ng2t r afThé Gyigatd fefmBal decdad] | Wvhéreint cRhr @68p tihdhd&amebanrorifiet ed by
the tine the kth group has been decoded. 16. Conputer readable nedia

enmbodyi ppnaelgdadyr am of instructions executable by a conputer program said
conput er readabl e nedia conprising: a conputer readabl e program code neans
for configuring a nmessage into integer k groups, wherein each group

conpri ses. tr ghé wGretRailinallat alaird 10oWhetkRIthe ealdabl & iPbagd afpeede anpaes for
transmtting a group at a fractional transm ssion power to mnimze

i nt er f epesibead @wnglsHMut er readabl e program code neans for receiving an

ACK/ NACK on an ACK channel; and a conputer readabl e program code neans for
transmtting another group if a NACK was received on the ACK channel .

14. The wireless terminal of claim 13, wherein the value of k is a function of channel

conditions.

15.  The wireless terminal of claim 14, wherein the value of k is determined such that
sufficient information about the packet has been received, allowing traffic data to be decoded

without errors that can be corrected by the time the kth group has been decoded.

16.  Computer readable media embodying a program of instructions executable by a
computer program, said computer readable media comprising:

a computer readable program code means for configuring a message into integer k
groups, wherein each group comprises traffic channel data;

a computer readable program code means for transmitting a group at a fractional
transmission power to minimize interference;

a computer readable program code means for receiving an ACK/NACK on an ACK
channel; and a computer readable program code means for transmitting another group if a

NACK was received on the ACK channel.



