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WD 2005/ 020606 PCT/ US2003/ 025511 -1 METHODS AND
APPARATUS OF TRANSM TTI NG USER DATA USI NG TRAFFI C
w@RiasREeE FI ELD OF THE | NVENTION: 5 The preseP€T/US2003/025511

invention is directed to wirel ess communicati ons

systens and nore particul-&ly, to nethods and

apparatus for constructing, organizing, and allocating
METHGEDRI ANDARPARA THESY O TRANSMIT®INGOUSER DAT AAUSINGRRAFFIC
CHANSgOugCce in an efficient manner. 10 BACKGROUND: In a

wi rel ess communi cation system air |ink resources

general ly include bandw dth - over tine or code over
FIELD oF THEAINVENIION:r esource that transports data

and/ or voice traffic is called a traffic channel. The

design of the traffic channel, e.g., howto partition

t heRREEI il htiba 19URECtEd %&N@é’l@ésl o%ﬁhﬁurﬁ@ﬂw‘ii@‘é\&stté}ns and more

all ocate the partitioned bandw dth over tine between
partlcelm#yetq rngthooe@rrds,appwtusrfpmqmﬁuctlm otgasizing frhd ellatating trhffic

crn P DRSSP 55 S TRSH RGPyt o

wirel ess term nal s, throughout the cells of the system
will be 20 operati ng concurrently and will request
BAC e traffic channel for the transmi ssion of
data and/or voice traffic, e.g. segnents of the
traffic channel (s) of the system The nunber and type
ofln as;réreﬂeswicbinnumiqatibn sydtem saislisinresmated gdiieraallydncmdlﬁ)l&tndwidth
for those ai [ E Qur Ces. The | evel s | of souy ce
over tllrga ngocgcpvgptlmeff § &R n]gwggrcslt q frapsportg d@ta an or voice traffic is
calledM fr@fff%%ﬁaﬂﬁstl al“ﬂeetfegi R (St i€ Bhdnn]) %gge hott td a‘?ﬁ ¢h the bandwidth
vary. The |evel resource requested by a ng e user
over e Bvailahregpmddosr totalhtveate ¢hegpartitited bianéw eltls overrtimeadtwaaycompeting

t.ransi t we tates fr a sleep state tao a hold ,
users. i SRortast iy i g Do e BT opeRpiat EherBaar porhgh of e System's
air lintl Bdpr@nt | evel s of resources The | evel s of

performance tol erated, requested, or required by

different users in terns of accept abl e

ts'(ﬁgfrﬂgathttg oglg:%eg ysl ev ev\é%sl,? tt:1 ul nag % t%gro]ugﬁmﬁ é]% ?ﬁ&% é’£ tlgrﬁgstem will be

operagih@ bbrscudrentl© s Efoqu D Wes of the eufficediihd .forfhe tlabédiksion of data
data rates may al so vary. The | ocation of the user,

and/op vejce tgffice pgs &egg@nfsafﬁh%ﬁrfﬁcmmd(é)s@@b@ syssems¢ Hes wuter and type
r

orussh 8 oy A0SR G BSHIu O OPHETB s T v

of ressaice a:dsquosted)by differti tpesiofasanct.al 4 mtees ddre taamandl abh eell phone

. WD 2005/ 020606, PCT/ 003/ 02551
will aiaso Vary %e leve rre(s:oeurce requested by a smgle user U%%hange over ti]fne e.g. a

wireless terminal may transition between states from a sleep state to a hold state to an on state,
with each state requiring different levels of resources. The levels of performance tolerated,
requested, or required by different users in terms of: acceptable signal-to-noise levels, tolerated
error rates, tolerated delays between requests for resources and grants of resources, power
requirements, and burst data rates may also vary. The location of the user, e.g., wireless
terminal, with respect to: the base station, adjacent cell/sector introducing interference, and
obstructions may influence the selection of how to divide and allocate the available air link

resource.
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-2 Certain structures of traffic segnents, e.g., nore
bandwi dt h per segnent nmaybe nore advantageous for one

W@ ea050206p¢ obl ens, whil e ot her types of structuP€&BUS2003/025511
e.g., less bandwidth but for a |onger tine duration
may be nore beneficial to ddress other concerns. 5
Based upon the above discussion, it should be apparent
t h@értdih st tinss of REEd st@hentsRIQVifbre HEREWRHES pa¥égment maybe more

apparatus for segnmenting and/or using comunications
advantagens dersone sepfiarablemsTvilq ofreNYPeNel strocturesae.i, fesk badwidth but

. Ay el c g,
for a AR A RhOI0R b e i Ao RE M o L i
information is called a channel. The description of

is nade with re ence to an exenpl ar

this summar [ fe )

o%mei yg%ﬂﬁ\é ahevRdisrussiqn. it shasd ‘ig%%magené thag theggis|4 r@ﬁ% iy improved
methpd AP BTSr: SonRaTY Maa (8l YR Jesopfedh

channel s, such as, e.g., an uplink traffic channel for
SU ﬁ&%@éansm ssions fromthe w rel ess

i tation, a downlink traffic

channel for data and/or voice transm ssions froma

base station to the wireless term nals, request

c Harrveire esspemmutedtignsraystens Heerticlink reForgce, eagrshandwidsh over time or

s e i nformati on, . are.grpouped .i nt o .

code 3Pk fnk. 284 ERGHHs b GinlePoR i Rt e STRERRE LT of his summary
is maQE BRifhi BT @it d Al ERdinplEB GFDFEdyeten] hotvevérie Bfehtiord Ralso

formof_ tone-synbols where a tone-synbol represents
appligppde toiheritypgs df ommupicatian sYSemy §&-f gpMgheCommppigptions systems

| S . .

may hERUFTL ARG afils 106 & B35 Th BP0 SR T Hnd o difls andror voice
transmésgivnp frionathe wisdesy terchifials toahe basehaimion) a ddhelinkyefficichimnel for data

descri bes met hods and apparatus faqr _constructing,
and/og VgIoRitAPHBLSSIGRYITAM HRase SHHOR fohe i FErEMRA AeqHeptphannels, and

assign@frchhfhdil il ize 25 the air |ink resour ceyi n an
efficient manner, mnimze interference | evel s anongst

users, reduce overhead, conserve energy of users,

bal.anci ng.the system provi.de flexibility, and .

PR dEc OB G LBk s ar Pamaiie ate erhtbedemeniason
segmBits S BPe chsbast: an%xgr_-npiagy DFOM LRAMERGMHESR MBhmistibh An$€idy be in the

of tones. The subdivi ded channels nmay be referred to

form gf toggtsymhalsdiese o tonsiaypibpl represeitanneicne taris aliewatsddor use for one
symbgrtaéﬁaén%i%%or% t{lrﬁgg 'l“ﬁﬁ ?rglfi‘sn ngsl:iorg?eé}n’be%%#ﬁg lge‘és'a%&%h Ig)ﬂ:%,] é}ra%nel. Over time,

C annenius

a seribavf segmensate akighss f@reach tionasl, Thadhvdkion describey mthods and
subdivided into a plurality of segnents_in the tine »
apPAGHITAPTLOnplHICtE ieaRiAtg, Hid Hlocpiing hansissing segments ipayder to utilize

v 541 it 20 Pt s

overhead, conserve energy of users, balancing the system, provide flexibility, and increase
overall system performance. The channels may be subdivided, e.g. in the frequency domain
into sets of tones. The subdivided channels may be referred to as sub-channels or simply as
channels. For example, an uplink traffic channel may be subdivided into a plurality or

channels, e.g., with each channel having a set of assigned tones.

Each channel may be subdivided into a plurality of segments in the time domain. In

accordance with the invention, there may be a plurality of different transmission segment types.
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Different transm ssion segnent types are structured,
in accordance with the invention, to achieve
walpdobmemnd benefits. Sets of information defi nP@UsmEI025511
transm ssion segnment type are stored in nenory prior
to assigning segnents of t-Be transm ssion segnent type
to one or nore transmtters. 5 The sets of
Diffetdht BraMeniikfon sphidht Red B stricfddl F54RBrddReRIth tHeiRshtion, to
i ncl udes i nformation speC|fy|ng a numnber of
achiey ditorers bpaiteinPets of mfoymation dsiming sachotyansmasspay seenllemftype are
store% WFn&gr)?%an}ggﬁgsr Igé { Oga%tsslso { So%rasrxﬁzlﬁ rlr(?ﬁggewp Wge Eo OIe or more
trans@ittekespond to the tinme used to transmt any S|ngle
transm ssion unit, e.g. the tinme slot may be 10 an
OFDM synbol tine. Alternatively, the tinme slot may be
a THted oFiHBRhatn cgi_' M )gst KRk m1 o §egn%%g Wﬁ)@g gncﬂfdﬁgﬂﬁ‘gnnation
transm ssi on segment e I nc es a cI'f1ed nunber
specifyfing a amﬁhmsnf itransmissiioh Sinfigto btmrztnstnmml ox&:r @.petiod af time, e.g. number

T M T R A
corredgodd %mlfettﬁﬁie R 1D &raflichit %}eﬁhglte ansthistioh @Rl ?T% the time slot may be

transm ssi on segnent types €. g., sone se
an OEEMWM timet |Pd@maﬁla'nlyoth¢énncs@91rmay be alfixed mmb&JSof OFDM symbol

di me e nu r of nsm,ssi on uni.t
tmesy SYARAFO it BT RMETOR boshiont BRI S Per flfansmission
units ‘pélftﬁut&t&né Q.. adtal Mehbdr i eorefsyhibalpith & Slo@ NTRECHIRA of tlme over which
same nunber of tone- s¥tnbol S in each seg&ent In

a ScEmBRO e HARaT IO ih ABERTtod may beskifaehidhr Giifcrent pensmission
segméig'gt] tﬁ?y%@rﬁe&ﬁ eig%g@i'fktﬁcfcgéyfgf [‘J t%jhg%a Jtﬁ&ssnél%g n%nsso%e

emboliaventy cleLapymives o€ transheissidmurtibep o Iilﬁﬂ wmm:ﬁor 9a¢Bips of ﬂ@ﬁbmlssmn
ot her segnents. 20 I n_ sone epbodi ments, the nunber of

segment ayrheshp sHmeiAs 108 apatheceprRhiransaysien swerreh 6@, sapgaumber of
tone-S§B1CH dabes NfrSsonld ertHFmEN0AHE Hﬁlﬁbél’ ofttﬁ?lgﬁlfg I?Lel units per

nurmber of transm ssion units per ’ segnent
unit tmﬁer segmanteof diffani saisorisskegregnient type nmy bfecdlffemﬂﬂ; ber some

t ransni ssi on ment t t
seamiyiia ey Tae by Sy bines i Be fivatison oo en ot seapments.
enbodi nent has advantages in facili tatl ng rapl d
retransm ssion, as any lost segnent will fit into any
otliheeme e@hedimeatsd thetnumbde bEiyarismiisstatuosts pen segaymentay be different

for sl isneaft o Sre® 2P S B BGT Fimpr mspisien apis per

segmd:rﬂ nédyl ieaht k&ifle fdrdndllafsihidgion dehdny Bypeth #6Pdiotler ShhdSission
to be pre-defined between different types of segnents,

SegMEH Yo e§- A1 Beigtal Rmberafierreymbplpercan pedbsegaenio This

o358 G 8 225 BBy T it

any othef segmeent emd (s delai isakdtidedse segment allocation for retransmission purposes.

This embodiment also has advantages in allowing flexibility in allocation, in allowing relative
characteristics to be pre-defined between different types of segments, and then allowing the

segments to be allocated to users to take advantage of those properties.

There may be a plurality of N traffic channels, and sets of information on each of those
traffic channels may be defined and stored, in accordance with the invention. The information

on each traffic channel includes information defining segments of a specific transmission



10

15

20

25

30

traffic channels may be defined and stored, in
accordance with the invention. The information on
weawbk/ozased fi ¢ channel includes information defPei/m§003/025511
segnents of a specific transm ssion WO 2005/ 020606
PCT/ US2003/ 025511 -4 segngnt type and information
indicating start tines of segnents within the channel.
segmbmt typé &l ﬂ?d}ﬁﬁtl% lrﬂhéaﬁﬁ 'sﬁi’tecﬁﬁésq{f seﬁrﬁ@n@ bithin %'Eﬁénn%f In
segnents within dif ferent channel s be different
accorganqae wightheantsotionehe startignestod scgmctmremtbﬁl & fgrephttmnnels may be
dlfferVeVIntt hin one channel nmay be different than the start
tImes of segnments within another channel. While offset
segnent start tinmes can be beneficial they are not
mandatory. |f the start times of the segments were
i dBspmE gimbogdpeents the start tighesrolisegrnents withiene ¢hagnel may be different
than 1!ti1|9 E%?t::%%{esa@ 5@ i§ vhf?uﬁ’@{ottlhelf %ﬁéﬂneﬁ ?g\glnlg)&%fsgf Jég}nent s&zﬁ{ Elmes can
be beatfipialftheyamt ndetmaydatorGf fIB&fetstalﬂiglrﬁmhé sé&pndhts WerdBdentical, the
ten gs to reduce 10 these del ays and, thereby inprove
users il grqpgsis gecuariag randpmly, may fn‘fﬁé%walrt anti} thg pexf single start time for an
ign i e
oo A oo i SRRl e PR of ot e fonds to rdce
these geloye awd ﬂpgrebyempmc@srfanmﬂcbnmm if start tuokels drieabigned, Significant
nent start times occurrin concurrent geéat here wi ||

ellocfige pross RS ey HEG PR OTbithe et iFpiebledg atep ayhere processing

resout¥eb Bredithied. iAol Wﬁﬁ sedhiént 3fakt thBeSRYUBRM concurrently, there will
transmssions wWill tend to be nore distri but ed,

tend tpéo@@cqqngentmlgmoé therastive sngmegtso With h&‘s@ysmhmnesl shd aetive segment
trans i q&%ﬁ?%ﬂf fen ‘fﬁ% Be oﬁ? Igfgv n[ﬁ ¥e’é1}1gé1ﬁ§ 414} é\rtﬁﬂgéq tg?qjl:&gonﬁhe system.

defi ned and st ored so that the start t| mes are
distributed to mnimze the variation in the maxi mum
ndfBesordancs sgihehe ventan, dheatart timeanfa gluyaliy of segneingt in different
chanﬂ%}/ Otglstf%) %ﬁlgitq aarn%l glﬁ)rr]é/cgs?]dytﬁ%ﬂ t\f}g staf} tﬁ{i'% a?%éfs[ﬂh oégl;{n%mn%&e the
variatimesiadhemakmuoh nombensl degmemntd ehatr@lraﬁ irthy giventimeadst. By minimizing
bandw dt h, nakln%ethat

TN R R e T
mess;%@tsﬁfuct'ﬁ%’er ca g IﬁﬁHe\&ﬁ&ie@fﬁcﬁQnt' ﬂhdar%g%é le Eé %gc?urc«%ggﬁ ndwidth,

~al l ocation channel | ocat es bandw dt hést
maklnmﬂtbtebandﬁvlctbssmtﬂb@ foc othetinsesd. g strard uder mﬁtanﬁssag@ﬁ variation in

s DRUEHFo 15 HSEEL PR BT B e
concuR@ntlyh tife Iﬁ&&tagdﬁ.uﬁo\ira%r W%Qh%ﬁﬁ'%rp 8f é’@ﬁfeﬁ@ sta#® those reserved

Wth mninumvariation in start tines, air

may gocpsstigliseunvsethydetill gae up beniwitvh, and s thedmndividth carebe wasted.
R e e

tone-synbol s, transm ssion segnent types nay be
differentiat ed bet ween segnents. with nore transm ssion
uh pecopdance with the myertinne {1} sRIRpParRdranagission segment types with the

same number of transmission units, e.g. tone-symbols, transmission segment types may be

differentiated between segments with more transmission units per unit time sometimes referred
to as “tall” segments, e.g. those with more tones, as opposed to segments with less transmission
units per unit time sometimes referred to as “long” segments, e.g., less tones per symbol time

but longer time duration of the segment.
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30 to as "tall" segnents, e.g. those with nore tones,
as opposed to segnents with less transm ssion units
w@egosaricde t i me sonmetines referred to as "I ong"PCT/US2003/025511
segnents, e.g., less tones per synbol tinme but |onger
time duration of the segnest. WO 2005/ 020606
PCT/ US2003/ 025511 -5 In accordance wth the
| NivieRtérdBncealittodRih@ntioh, SFIBEARM T skomehts fdi®@tent devices, e.g.,
devices, e.g., wreless termnals, or users may be
erelﬁ%ﬁsté@m%]éfpfdlsalét%%yrﬁ%@fbﬁpqm@eta@m@thmn@@ a&ée whichsuser has the
C dj,ti.ons
betted et S E nC RO oo wser with the

bettebtfaﬂsﬁnsshcﬁraﬂﬁamldaioﬁdntmﬁmis rasdi giesdnyd pink MR SvithSmagst @@esion units per
S with nore transm ssion units per 5 unit tinme,
unit (g FSF usrzdt assigngd sqegirats Wiy Hsn transipission waiés per unit time.
Also EB&@@éﬂtﬁﬁis QcH'N it @ atiisidd p&ﬁver BhaIEGFHE gf?feﬁetsé %% inals may
such as limted transm ssion power concerns of the
be takdnristoemsongwlienaksgmay sedngeritaken i nt o account when
assi gning segnents. In accordance with the invention,
the allocation of power per transm ssion unit to be

10nusestdimetwiB @B litveA8STRIE S1dhtitl &f }?d'v?é?tpef frﬁﬁﬁﬂ%s‘f’oﬂ it to be
segment types may al so be based upon the
used g)etgzmgmlt segmgnts(gxﬁ diffarens tlglegmssnpntsymem ayress mmyellso be based upon the

type 61}’ s% I %@?Igagoe%s% %@%%I[nh \t/eelirr?é{)egtl'rre}p:gﬁ‘ﬁ%lo[n”gu g?)req l?ﬁgijt time or less

transmisamrﬁnﬁs benurii egieNfrSsomed éinll)&ﬁlﬁentﬁ KR W4 mBdsRIM séBinbsts with less
per.unit tinme are allocated nore transm ssion power

transigssionuas RPISEIoime ATetallopaith moketrensasMOTSBIH PSEtyARIMission unit

n
than the idntiRlsoh @RI BAR P o Shial Rt o Ty - 3R "B cases,the
powet teankdiffesinos a]l]kmatedbaa@es trasdniesion L€ basidbdtwvastheftwo types of
aﬁ@s i s_.at st a factor of 2. In accordance with
Segn?ﬂg %ﬁ{%gﬁkﬂp - base station utilizes the
segnentation and allocation nmethods of the invention
to effectively utilize the air link resources. The
bds ecenrdaricowith2be anventivir, dhectsse siation ntlizsitind @pafeangen and
nfornptio cl assify_ user base upon i nterference
allocq FodheRbdsih heinSieimio FrieaisT wikiahe s Mok omses pEhgpese station
and wirtl&ek B8thiils intk¥8an @ﬁﬁ@ﬁﬁa‘iwn%‘ dla¥S 8 uslfd Bideli ¥ on 1 &ference levels,
base station uses the structural 1nformation
charmeb gwality sapiosa ag@ h%&i@atloes,g)omr aﬁgmﬁatmt 52N sequedts, taylpielserqfnonty
es .an

mhe YRR SO S IR NBDLERS RO o cssincaons

of typas of seghentsy Péts kabwaggrerhack adeddt aM@U)adRdta es assoc1ated with
efficiently bal ance the system 25 BRI EF DES TI ON

each (gpe, fpimathaisrrsdo treg @f éegtnqutﬂ fosfestivaly ang eﬁfweemﬁlyéna&ance the system.
traffic channel segnents illustrating that the air
link resource occupied by a traffic segnent may vary

BRIET DES ORIPTEONOF THE HIGURES:

Figure 1 illustrates two exemplary traffic channel segments illustrating that the air link

resource occupied by a traffic segment may vary from one segment to another.

Figure 2 illustrates air link resources in the context of an exemplary OFDM system.
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30 Figure 2 illustrates air link resources in the

context of an exenplary OFDM system WD 2005/ 020606
weERODs8BOO3/ 025511 -6 Figure 3 illustrates oneCT/US2003/025511

enbodi nent of constructing traffic channel segnents

where the traffic channel-6ts divided into nmultiple

sub-channels in the frequency space and each sub-

crRipnel3 illgstehtes FHREMBddin et DE oRGEt iR (e B! béhnidh®s where the
ace in accordance with the Eresent i nvent1 on.

time space in i ;
traffie clanggl is diyided gt maltiple shechenuaipinghe freauangligpang anf each sub-
' r.af.f i 0 i .
chant] 3 AOIREA o PP ekl el e R cclRiance with the present
inventiohust r at es anot her exanpl e of arranging the
assi gnment channel and traffic 10 channel, where the
traffic channel segnents have been staggered achieving

_ . . .
TR A 4 By AR ARy SRR i

chamidl inuadcoatapse with éhegprpseat inveytsdrem usi ng t he nmet hods and
apparatus of the present invention. 15 Figure 7
illustrates an exenplary base station inplenmented in

aqGeIird 3NAstMitdsinbiher eRMEIE BE arkd #h@ BssidrinHt €hdhnel .'lmd traffic

illustrates an exenplary end node (W reless termna
channelpviesre frederfiio chanpelasgmenta more hianistagdgeredackieving more efficient use

: OV ion. Figure 9.illustrate n _exenpl ary. set of
of asi ot Rl e i aesd AT AR =B dindicd T o
base station and/or wreless termnal prior to traffic
s%gnent_assi nments. 25 Figure 10 illustrates sets of
t EABYIP & 1Hnsirsirs| anjexempleny syskem asipg thegnethedseand apparatus of the present
paffic channel information, that may be stored in
ase stations and/or wireless termnals and used to
make or interpret traffic channel segnent assignnents

WSJ'Ch aﬁ correspond ]t@gydiffer_ent tfaffi c . channels
f SHBWAI/ dHuTaEsSp SXATRIEY baseStanian iplemented dp agcordamce with the
preseffiifddifel. DESCRI PTION: I n one embodi ment of the
invention, the traffic channel includes a plurality of
series of traffic channel segnents. A traffic channel

s %g /iglé%g%éc . |%§é§:ﬁe re ln@%‘%%r If?yli(re{egss t%%{lfn% iIn%lierglén)t(eeddin

accordance with the present invention.

inven%i

Figure 9 illustrates an exemplary set of traffic segment information which may be stored

in a base station and/or wireless terminal prior to traffic segment assignments.

Figure 10 illustrates sets of traffic channel information, e.g., predetermined traffic
channel information, that may be stored in base stations and/or wireless terminals and used to
make or interpret traffic channel segment assignments which can correspond to different traffic

channels for which predetermined information is stored.

DETAILED DESCRIPTION:

In one embodiment of the invention, the traffic channel includes a plurality of series of

traffic channel segments. A traffic channel segment occupies certain air link resources for fixed
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-7 finite tinme duration. For exanple, an exenplary
traffic segnent may occupy a specified bandw dth for
wW@2@sezs0d i e i nterval . At any given tinme, thePer/vsavobe2ssi1
multiple traffic channel segnents that are active.
For exanple, different traffic segnents concurrent in
the tinme domain wth non-overl appi ng bandw dth
finitefime, duratiom Reongxaanle, dneexempday tmaffit segmahf ﬁl&y’ Géﬁupyfa%émﬁed

s A RIS BT Bl

tra

segmeiita tiraé bresietjne Hor baraple] dieerentirSiificQe
thof freguency on théﬁ@&ertlcal axi s %8 f#%%agﬁh%%%edmnmn

WIR RS} PUB1IPRINE Drndwitlthnallopgiion mey b@mlgeedmgmed tocliffetest tses.

equal size frequency units 106, 108. The time domain

i ncl udes 4 equal size slots 110, 112, 114, 10 116. In

FlT@G amouahofeaielingh wsyurté 6cdupled BRI alfis GRARMRI se3michBma vary from

ical line shadin occupl es o%

one t hll Cshgra ed with v Q]{é
£ gl Ssgrpent feyanqthery Fighye Ashovin gxph0®0addreytency An the
vertic@X&iP1 G 3hd tﬁﬁ@@ﬂ%e@ﬁﬁﬁgﬂ% a;ﬁ?g('jﬁpnfheefrg'qzuteﬂplze (léclyqlﬁ%gc s two

wi th horizontal |i1ne shading, occuples
equal §jzg fiigquanpy ullll_tﬂ 10Gr1d81 The sintt domeaif irRbiLdRE 4 Yoqualisizeldfs 1 10,112, 114,
BES e assigned and used by a first
116. usegefl uaél'e%?( el}-}p%ry é’ésg FegTRenh spementy 158 lﬂg%trageﬁb‘@ntbwqrtmldme
shadinpy oecupes @nd tinsNlot UDBMIFWo fredRen SPULCE
oul d have been structured eé P &glﬁﬁl oplary

secong §e%nen|t,r§egmelgq Bnlﬂg,rﬂlmjmmglrwﬁlmhmhm)ntﬁl gne manlegmbaf es three time
ink r. is represente

slots lllbI HEL G %réd (Erhel equg{}(‘éyr mPF ﬁgfy rée%&e@’hé 1A 8amaiy be qtﬁgxg@ed and used

terns o
by a finst emers tigen #tlu I t Brieb BYWsil

units while ;ggggﬁt B cgﬁﬁh havghﬁggﬁig%?gg%ﬁ%&%mf%%ggﬁx#Z

include three tinme slots and one code 20 unit. Figure

2Thé fre en e vertical

ZThd iR A6 SRR LIRS LIS MRS 1,
similagygapydr i thedtig v]eexehm’lartyhbus&uﬁ&@ seaipfinexdbanatd %&ré@&t&@ﬁl terms of
codeuhm/gnetr|ton |1r1] tgﬁ ext of an exenplary syst

DL q¥ertpng seement X5rhssn §trugtyred fie inohidl 026 tmg,ssﬂetrand two

code uaitaivhab b%n%@ @V!o@ichhazvg%e’eﬁ stgﬁc\ﬁ!trgf i fn@fuge Zh:gfﬁ Wﬁ s ogs and one code

.. orthogonal tones .g. SIX ones
umit. Fig. 2. At any OFDNIsynboI period 210, any of the
tones 208 can be used to transmt a conpl ex nunber
representing the information to be comuni cat ed. Fig 2

sfhgmre 231 TuSphkdd SSptaBIob 0SS fr&fisn 2%%%119:@?5}%__%?% bs @% op the

air link resource is ato

honZO‘ztibale"cwhllCQ may) hedHusiratiyncfos ﬂwl]mkpo%& f explhnision fF 6k iBYention,
link 30.resource 212 of Fig

nthe R Bl oy bl ol e Rtsbscapints ot OFDM

inclu
systemcmllbble bardividea 2(16 BrAsHHEd ﬁtd@ﬂl&&h@ér' d? %rtﬁ%%fﬂ ol tJ‘rJ%QEO8 e.g. six

tones aS8h T rmation. A segnent includes

Bfi q!ﬂogflnl 1{1?[1 %?2 At any OFDM symbol period 210, any of the tones 208 can be used
to transmit a complex number representing the information to be communicated. Fi 1g 2 shows 5
OFDM symbol periods 210. The basic unit of the air link resource is a tone 208 at an OFDM
symbol 210, which is called a tone-symbol 214, illustrated by a square in Figure 2. Air link
resource 212 of Fig. 2 includes 30 tone-symbols 214. Each tone-symbol 214 can be used to
transmit a modulation symbol that carries information, A segment includes one or a plurality of
tone-symbols 214 over a fixed time interval. The invention is described in this application

using the OFDM system as an exemplary system, with the understanding that the invention is
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tone-synbols 214 over a fixed tinme interval. The
invention is described in this application wusing the
WORDMOS08E em as an exenpl ary system wi th the PCT/US2003/025511
under standi ng that the invention is WO 2005/ 020606
PCT/ US2003/ 025511 -8 appl#eable to other systens as
wel |, such as, e.g., systens using Code Division
applidahil¢ topdtherAysess as (EMYch ad) R, Histensy @nig\@&da Piv?sicﬁ?l?ﬁlﬁfﬁole Access

. traffic. channel segnent is the basic unit o

(Cm{f%g\ﬁ%ﬁv 193%%8?16 Aeess(ERMAN the some 5

enbodi nents, there are downlink and uplink traffic

channel segnments. The traffic channel resource is

al A trefficechanmel segmenhinthetbasit ihit of dgreiffic ahdmebickfitee. In the some

That i t he base. statiop assjign traffic channe
embogiiptttert 8% i ka0 vl (e Bpicd SeRantR T atho channel
resoutdeds @Rbdatetligi AR LS iriicAs ginegned oc%ﬁgﬁ &) l{a? fsejcht\é%a station assigns

own Farti e

data/voice traffic in the assigne I nk
traffie ehpppek segments ta themisersdag aminslesetermimls, ircthicrsel ech that the assigned

i O T
traffi¢ i theasdshged uplfik &% FEHeEments. FheUNScation DE %ﬁﬁts_eggéétg tc%r?be

. assigned to user #1 and segnent B 120 i s assi
differgatefrom ong segmpené o aupthaih Farexaninde,dy Sigime poreomentAdées is assigned to

' ' epbodi ments, t time

et S e 150 R et o T PO B By bt pertormance
and uparsepeiate,dn semn enbpiidtentsa dtitihe BQatibs af § e rRNBBMABAt is short such
httse%rﬁrent to dlf{@}tent users_according to their _
that the bese plation eysraniilly assigmibe traffisrhanash seementete diffgrentusers according
to thelrit i ' : : G o nel can b

st BNl A A0S i ST e v
channghepmcpedthis effestivvelysbasdiand dynaeigabnilideyitcd egiongtdi flemalsers in a

one enbodi nent, the anpunt of air |ink resource,
Segm‘%‘.g‘é’.y‘se%‘ﬁlsnﬁm%’ﬁ- of tone-synbols, of individual

traf%ic channel segnents is the sanme. For exanple, one
segnment can have 10 tone- 20 synbols over 5 OFDM

s Vihois epeedimgnt, thernasmaabaihbnk ssgurenti.ccahe haberdfit@resymbols, of
o v .symbol pgeriods. . Advant ageously,
it RAER, el el 1 0 i hECSHIRIS OFE Fointcqive 10 one-
symbdls aféri COEDM BrhbslgRHBad, Wi AnbiRet ddehRhecditlidva PSS $12Bols over
F&QEQ’ u]t omptic repeat request). For exanple, suppdse
25 ORTMSyifel RRTtads dACKETtAg oAbt hasing the some syeliehyf tanessmtwdls for all
the tr i ' 1t ai-n. codi and nodul ation
o OO ST Rl SRR AR IR G . o
examyflé, supygost dinee tisyuden ista diformatioafik bénveladbeh ssaMBulation symbols
Aﬁsune t he receiﬁﬁr is unable to sucqessful%% recei ve

with cpyiin cadine apd meduftiop sehegmvel hose morulabian sumbels amtrnsmstted with

the toxf@éynhﬁ)lh{ &t 4 RREE chhGfk g\écg?;ﬁbg? r]ttYﬁﬁurﬁg l?l’?eeﬂzgﬁgér ik ru%t{llﬁ go eeessfully

_channel segnent, as ea e segnen have
receivp thetsegment. t e, the patbo ket .of 3 diition shmoBRAR betetransmitted with any

tin raffic channel K segnents is to first
subsec@x%@ft‘id%flﬁ% ﬁéar%ﬁ;?efg%eng as eac% of the segments have the same number of tone-
symbols.

One embodiment of constructing traffic channel segments is to first divide the traffic
channel into multiple sub-channels in the frequency space and then divide each sub-channel
into a sequence of segments in the time space. Figure 3 illustrates such a construction of traffic

channel segments in an exemplary OFDM system. Figure 3 includes a graph 300 of frequency
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channel into multiple sub-channels in the frequency
space and then divide each sub-channel into a

WG egserises of segnents in the tinme space. Fi gurBCBUS2003/025511
illustrates such a construction of traffic channe
segnents in an exenplary GFDM system Figure 3
i ncl udes a graph 300 of frequency WO 2005/ 020606

on th&¢drtib2R03IDARTe on theMorizORaVAid 3CRISupydss tli’é)t@aff $ chhri®] occupies
on the horizontal axis 304. Suppose the traff

a fixedtrammbsr oblonepi afigees; remnmantiertio thangpki22 qqquplﬁsgﬂ:t@es tone 1
506, By PSPERYREY e n 900 3R MR B A guons or e

sake ofHitlasrdtioafih Fig 8. ﬁaméuﬂity,ttbdib'e%mse:aﬁ oat an@uﬁtéﬁ atQhohRentiguous. The
ustration in In realit t hose tones

set o3t Shangefones . S 31AoHte i i gadirs o il disi et subpets, each of
which fs% bt %s&n?}né‘ Slb-LIRRGS. :i@%%rg §%ﬁowﬁ§g?b %&%{Dc E.S ISLgJ %’t%aqggi 1324,

into a few'disjolnt subs eac
illustraeddvitly diagend) lioh almeding, sith-ghanael2 §Iﬁg\isﬂus'&amdbﬁiﬂhamelha$ch shading,

ot S S, s Lo SR o o
occupiéd Eﬁea&:ﬂ%ﬂbl&ﬁanne@ Bsh BTRRANNSD- @ha%%gl’ 1 BM b’&:‘hﬁﬁ% Q%nes tone 3 310

wi th horizontal |ine shading. Note that the nunber of
and tqngre¥!2; @@h-gba@dl bj2eectupiad-tome tonsl 2 38, shiz-chiirineb? 308 occuples 1
310 10

' and
tone, FYR1 IR0 Pien Sy Bfarlief A, 396, 505 0 Bttt 870 47 %2 e8RS of an
mﬁm&QﬁLmlﬁdﬂ of cdpivied. Bga@d iasthMsahe first Uaige slbQNSotll 300 slot 2 316,
sub- channel 324 326, 328 is further divided int o

slot 3a?’1§e‘%ﬂﬁjeﬂ%fé‘ 0. dlff ong pipRsesdhpsaementsdrave dpemosizer . gusase amount
of alrgmg {%ét‘.)ﬁweaﬁ}%ﬁ éﬂ%g 'd{uzsé& I Iog%l g%r%éfggf fxlsﬁ’ll cthalﬁe:f %V[%fh lgllgg} number of

€ suppose
tones tihshoster than ttlsat I'oﬁu eegxhent sﬁ aeulstzanebwith smane ramfmwt)ftoﬁés Each

St 360, Radb 4ot RGP IRASIoaBIes 245158696 g 10 and fone 4
312) WBB@ finde 881, Haal "Abri®sHHRE E§6 Qhg I%f stp cl‘fzﬂﬁ@lnf%%ég&cﬁples one tone

| 'er nunber of tones.” Eac segment
(tone 3332)8) 6V 2 tBrd slofs. diaoh tshartt e¢gniend 344 BeCurfisels-cRartneh® 828 occupies

t gpe and taqne 312) over one tine slot. Each
Oneugﬁgngﬁjéégﬂﬁﬂﬁ“@égn é%@ of sub-channel 2 326 occupies
one tone (tone 2 308) over 2 tine slots. Each "short"

segment 334, 342 of sub-channel 3 328 occupies one
t é\q@awmfe)rgarwag the\teaffie mbartmehm ssgoests i have gasbfreaiom of

aoc I B s IS, HEe ARV IRTFE St SBEG wher
each ﬂP.ﬁﬁe r&hatﬁﬁphég@@iﬁﬁ Q;ﬁn@éﬂeﬂ@&tl@%ﬁodﬁé@ r TRES thdsS ¥épin®mtadaa e
traffic channel segnent is inde endently

ach
potengiplcaisd trHifferentmgers r@%@ﬁeﬁhﬁ@ ¢ analiine highle afficignt ytatistical

a f
QARG 8o8 SR B o NS
channsy SEaxin traffie c]mrmsl segmaatsis gssveiatedohistn me hssi gtdmsnh ch#mel segment,
. te f he traffic channe Fach traffjc
whichyJ§ Bie<Eio ot AR ALOGALIOR isstass i) St FFS4he Keatietashe user allocated to
that tafTRY¥eeneAC ANBRheral, an assignment segment is transmitted no later than the
corresponding traffic segment. In one embodiment of the system, the time difference between

an assignment segment and the corresponding traffic segment is constant, which represents the

minimum requirement due to storing or decoding the received control information.
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which is used to send an all ocati on nessage that
specifies the identifier of the user allocated to
wao bat/ozased fi ¢ segnment. I n general, an assi gnnePCT/US2003/025511

segnent is transmtted no |ater than the

corresponding traffic segnht. In one enbodi nent of

the system the tine difference between 30 an

aFpwo dend Bageenlluaneksttve eeanprRs pOMdinping thafbdignment channel and
whi ch represents the m ninum

the trafgﬁffﬁa@i%ﬁ 15 018 R gmRles cRefassiEmsabehiangelsRempdss gdixed number
1nforlﬁ91rﬂ<§1{ Giks. | At gl'opﬂeceéégr}z %? éﬂé%%n? %@%Qﬁ%%@%g@ge each

10 Figure 4 Figure ates t exanp
ass1gmncmrsggmgnttﬂw amgisg theesameaiodingeind anstiul dtioa sthehd.i c
channel . In both exanpl es, each assignnent channe

segnment has a fixed nunber information bits. Although

NEigIR8 A9REIANS a $HPIS 460 SLRGRRBE} oY RAIEESS 302 €5 time on the
because each assignment segment now can use the sane

horizewd] axds 43d Ammm ergmnkredfs, arg irkdicatedewith dntcﬁhadhag and include an

h cy. on t verti 402 v
s AL SRS b08 AGALEEE R s e
subdifHied adte suthdharicrd S%Ichaﬂfbll 1skad ﬂ]ﬂstrﬁ@diwhtﬁ@h Baldthe shading and

assignment, a segment 410 and an assi gnnent B segnment
includes ttaffia pegreens 4 dahesd a 08 i sementi 43 cuibr phagmel 2 426 is illustrated

4 ' .
with %Uagon&m\% a§H *?ndpq%l%g gﬁ%ﬂ%%se?g##?%% 45(%'8 ﬁ@klﬁ%&l@f 3 l'1]28 is
illustmesgineitii héﬁzodalaﬁl lina ehaling aidfincludegrfit ségfine‘ifﬂ @3 41 8 In Figure 4, the

ub-.channe] 2 42 s illustrated wth cross ch
time GqBaif Ay aHisd 1W8|Sﬁ>&%§n%sqqcameévs%1@wﬁ9 §2 436 Do, fos, 440 are

showub-channel 3 428 is illustrated with horizontal |ine
shading and includes traffic segnent #3 418. In Figure
4, the tine domain is divided into slots, and
S s i ve si ots 430 432, 434, 436, 428,, 440 e
S HE TR Srabinle 3 R Rumeaysiiif sc@ni at et Fady fistrated by

Fig. 45 GR B et 0R RSB HhastdVile s!rhétw%ﬁrsﬁé}?@lapﬁhe ni®er 65 thE 'ﬂ%fﬁc

segnents of the sub-channels are structured such t
segmete that) e at ey tlelevarieafipincl tosh gﬁmm(gnmlmat the atart ot 4éﬁy3 traffic

segm51+t9 b %ﬂbe%l é; srtg hov&}eger St n"gg F%ﬁ}%ﬁ% 32&(%1% &S gﬁg segment 420

startsh Qoayejuentit, eh&lﬁassigﬁﬁlbnt(ﬁhahhﬂ%egxhait 44@64@1@01&16@9‘ the apability to
ment 420 20 starts. Consequent| each assi gnnent
includeal K

neret theesptionttiopimessages. Asciomest eseei 4R icpryeys § allocation
messa%%g g&%gagtﬁé zélggﬁe%gsnyﬂff ?r:%ﬁlif% %g klf%ﬁ['@iﬁé@%%%ﬁc é%%gl‘lregpﬁ% When

only ctrreﬂfa‘fﬁc SEEPMENE Biags ]thdd(#respmaﬁﬁg assimprean ‘.‘;eg&leﬁﬂ.ﬁ}chﬁiﬁﬁl only one
traffic se t 3 418. onI one traffic se

allocafiod mpesSagn LB F LB NGRS Lhe RO A be RO ATulor another

two aHBéa)ﬁoﬁ Rossalel, %@hﬁx\%ﬁd np&§§1€l@ﬂ®ﬂt@9€§\/&§?l ag{‘@d%%?@one al og?tlon

information bits anot
message for traffic segment 4 420. As the assignment channel is to be broadcast to most of the

users in the system, any information bits in the assignment channel cause significant power
resource. Hence, in the example of Figure 4, the unused information bits in the assignment

channel, e.g. in assignment B segment 412, waste the system resource.

Figure 5 includes a graph 500 of frequency on the vertical axis 502 vs time on the
horizontal axis 504. Assignment segments 506 are indicated with dot shading, and include an
assignment A segment 510 and an assignment B segment 512. Traffic segments 508 are
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25 two al l ocati on nessages, are unused. Assignnent B
segnment 412 conveys one allocation nessage for

wo e@shrwocegnment 4 420. As the assi gnnment chanP@l/Us®03/a25511
be broadcast to nost of the wusers in the system any
information bits in the askl-gnnent channel cause
significant power resource. Hence, in the exanple of

subdifidgd fisgto 4ub-bhﬁm@f$USﬁ§ichaﬂﬁler 824 BAllNtiaged With BRgonal 11ne shadlng and
ssi gnient nne nment B segnent

includesa Fatfig ée%?,cg{t %ﬂnﬁléggqj pg@fﬁc:g@%;qsélgg#%S@ i SHb-¢hpanel2 526 is illustrated
with %Qﬂﬁtg}pﬁﬁﬁfng an§ SRR a%hfﬁ@ ?esgx%rntt ﬁs g:m axlis chel$ 5%8 is

tinme on t hori zont al nment segnen
illust&@Rl witle honmbinta fied shvidig znmltlnslludeﬁ toaffic ae‘glnem ¢65d8. anFigure 5, the

e BB S B A8 e 53 B 253 8 s, s, 502
are sH¥&A{ US2003/ 025511 - 11 subdivi ded i nto sub-channel s.

Sub-channel 1 524 is illustrated with diagonal |ine
shading and includes atraffic segnent #1 514 and a

nt 520 ub- ¢ nel 2.526 is. . .
| el AR epiher SCmaTy oS 8¢ difgnt hendn yhigh the
segméntabf ine sﬁE—@Hﬁﬁiels’#éﬁe B Beer&Uir teh@ Bitdl that theBurhBer of the traffic segments
illustrated with horizontal |ine shading and includes
ﬂmt%W%ﬂﬁmﬁS@ébﬁ%ﬁ?n#%m%&%vamﬂKm+gure 5, the 5 tinme domain
is divided into slots, and seven successive slots 530,
532, 534, 536, 538, 540, 542 are shown. Figure 5

i |Spesificallye $heeﬂegtn|&ﬁirs of Xl&l’qmlbaihylmﬁdlbﬁdisﬁ&ﬂhredfsub}hﬁlat the number of the
|nvent|og i n whi segnments_of the sub-channel s

trafficysegmentsfha st %tﬁnt/ s lss% cFor ampien at the staeof ime wlet 534, traffic
chanrlel &ddnlént 8@ HTBNYLS trahgpec | el%%?xﬁant%tzh 4 ARYstt Qetse@ ﬁg?ﬁ {B% assignment

m nimum vari at 1 on Ica segnent’s
from gssignoieah Asiegmantes 1% rAIothel stert of tiofe ddtad36} theffin hinarel efgment # 3 520

A R -G b bnc i
segm@rh@'meboﬁﬁéélﬁ% , %ach a@@x%nﬁ‘i’éﬁt JHaﬁﬁél'ngrﬁaﬁ 316! 5 SEARRAL t\#@ allocation

516 start base upon t assi gnment 15 from assi gnnent
messgges abheers 151 @avmnf@mmtlgn &its uotsetidue teftotctB86 Thus ﬁﬁbﬁmplementatlon

of Fléga{g{fﬁ%re%?rg/?? Bﬁ égsg’)urce&folr ﬁ llgga?fo&hﬁ%sﬁgg%g ? grﬂ‘aﬂi’g segments 1s more

efficiagt Siveiniire ikpBmeaRH R 0F nglli?e 4, RASaLLVEd Bits (BR6Hkces) for 6 allocation
a55|8nnent channel segnment 510, 512 include two

messagep Hf faflnsegmeniages and does not | eave information
bits unused due to structure. Thus the inplenentation
of Fig. 5, using reserved bits (resources) for 4
alGiveni catingmasbmgéslatiortscheaitf iraffis eparer! segnfentiufeliff€ent shapes

result i GFGyEH Y Soip releo aPR sy elpis % DA geaed e %ﬁ%éjége@d/delay
requu"tl:nieh%ff diffeRRONRA SFor @x?xﬁg’leaa GaR &%Fl%g 7 ent g%g number of

schene, traffic channe egnent s
tones over a short time interval, e.g. segment 514 of Fig, 5, results in higher burst data rate than

a "long" segment, which has a small number of tones over a long time interval, e.g., traffic
segment 516 of Figure 5. Hence, a tall segment can be allocated to a user that is sensitive to
delay while a long segment can be allocated a user that is insensitive to delay. In addition to
the above traffic service consideration, the physical layer consideration can also be taken into

account when traffic channel segments are allocated.
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result in different burst data rates, and therefore
can be allocated to neet the rate and delay 25
wo egsioewnent of different users. For exanpl e, BCT/US1003/025511
segnent, which has a | arge nunber of tones over a
short time interval, e.g. -§2gment 514 of Fig. 5,
results in higher burst data rate than "l ong"
s eTg}rthmlphnM] iwdhien Iaalselae Zyatiteldsy lﬁmﬁnabftram@ﬂﬂé aQMgfic ShanfflGkegment to
h d wg i nt rva ' %% traffic . :%nent 516 of Figure 5.
o dpgifgbasest Bl hegifibHpo BeiiFTales alorSEce i adjagent Bise stabians as well.
Roug‘h$y SRARINE | i¥ theliBtio 9?{}1@51%1 llr){ﬁ;vé} rbQNEASE Q{E?le]tslrgﬁiﬂ?gg%tatlon to the
| ocated a user I'S 1'hsensitive to
mter@mpe povietigcgved Méhemba@nt bakfstatioseis\sived, the user is considered in a

Mad! i, deration can
bad GRERIfS TPl a4 eB 2 b samSersidR A ol dprdion. n one
embRiggemNal sagBerdth bifidd Bl allddkteddo §éé?gﬁlﬁapgood location, while long segments

PCT/ U82003/ 025511 -12 In the uplink, “when a u$er,
should by alloggtpcioausersii erbiad docation smennitiol the intesfefence. chraidition, the user

ase st t he er
termiREGHHE Bltoh it Bl RER pBAS e BB Baci € o baerg ower or power
ampthk bonsideoatipinl Wo&nﬁﬁkvd’lge airfhnkfirﬁblfsﬁieb@ itk deifabd lﬁ"iﬁ’ibcate long
r e t the desired base station to the

segmp m@%?ﬁ%ﬁ&é Eb‘%eba%ee%}%faor&i hepseh legs nereprctivase

stations is small, the user is considered in a 5 "bad"

location. If the ratio is | arge, the user is

c dnﬂiqj@veﬂiniknwheﬂ gosat tededaatitniffic ¢rmadaegRehOfbER desued base

t Id b [ ted t 00
s SO s P S b Se v e spestn, i

the rat8 ®F the sigridl Peler 1@6@1%(9ﬂoﬁlcfhé‘ 9&? ﬁbasterk?atio[ﬁttﬁ rtﬁeelﬁn?egfé?ence power

In addition, the user term na as o

receweﬂg”mmf@gﬁqu:em«p st@‘ambs kntl, thbhesa iss@nsidetddan habidriycation. If
To inprove

oo P R SO 03 HELSL s Qe R oo, e

capachtg g tlib&oﬁﬁ@ﬁfﬁéﬁtﬁ)ntdﬁaﬂﬁe@ [ssoffeﬁrbaﬁﬂﬁﬂi‘tﬁ ﬁﬁut@ésﬁ tﬁé ?etnb%at even if the
fromthe path | oss perspective. In the downli nk

tfaﬂsralsﬂ% POVelisidoubled, the sarrarity oraaibraluchdessehan doubhed (pewer saturation).
For a 1631if §8adp ?O%Qtlorgttﬁ‘é J:a??m%}; J;Reth(ksl §§I§1Wg1lpfégt1%g o tlg bltgtg}a S{)%ee:r limited,

rom adj acent Base | ons
in theisknsettha evert ifohofradsheissiorgialdwdhey ddudle, HRtabsGf) Ih&‘}ebe much less

se station to the int erference power
than @8@%@3@@%&%&3@% tion)- abane aphodinenis muliplq @emb alloqarrei to the
mmultéﬁé‘dus'tl%fﬁ@&%h%fse Badhvith a Qlﬁgchdnggl?tfh%qset &f samhﬂ eéﬁ% %c eduled

| arge, the usér 1's considéere
users mg}udgs uses inj ag@ddocmhohcanéusam in 4 bl locatpaC i Werdin 4 gtﬁ‘)d location are

ti I en pandw dth |imted,
PP ST O
Furthéiﬂiébé QOnsiddFEh SRR aliEYd ARG RS dvedr OF ?hcgg ﬁjaffﬂ:oéé%ln%gtt s, which is

power saturation). For a user In a bad locati
deﬁneé@éébﬂ allpcated phwetﬁmmwh toac-symb@llﬁmhﬁedegnfenmf tTie noavalized

e sen e.th i.f th ansm SSi on
st BrerRed Bl Red RO RSB g ﬂ%\y hiiaHed ong Segments.
In onetdnztroditaey] €dh ieoRM@L 1R afiBEts@s ERED budddt, ch is a fraction of the total

enbodi nent, nultiple users are al located to the

tfansng?smﬂ ROyHRE udesty é“fhﬁ ENgBISHER e ckeithe aganhents of each sub-channel is
thus bme@%%ﬁ‘ﬁ'fmea—ﬁﬁdgeﬁt of simultaneous schedul ed

In some embodiments users may be classified in a plurality of levels between "good

location" and "bad location" definitions. Similarly, the types of segments may be classified in a
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users includes users in a good |ocation and users in a
bad | ocation. Users in a good |ocation are allocated

wo eoosatdeocegnent s, while users in a bad | ocat i PCT/ESB03/025511
all ocated to | ong segnents. 25 Furthernore, consider
the normalized transm ssielB-power of those traffic
segnents, which is defined as the allocated power for

pluraliCo¥ 1ERNEbEW BB al0 Eedniit S QBAEIONE seghéhtd oﬁl%lcbﬁiﬁﬁjce with the
transm ssion power used in tall segnents is preferably

invengien) the base#fionaey epledively myplytheadwalities of lpgationelefinitions with the

plura El%sg EE%% %ﬂloig?r g@;ﬁﬁ@@ !)Véggl ?Pésltegﬁ ?E‘i%i rng% éreﬁgrsoéafl%tﬁess.

power budget. The transm ssion power of the segnents
of _.each ﬁgb channel f 30 thus, bqunded by that fixed
b igEe © IHsteerernesHs B %ﬁ?@%@@@owsw 640sasing snpgratys and

meth@dﬁh%ﬁ@drﬂ&ﬂce%ltﬂ ﬂ’% %kéeﬁﬁh%&ﬁ@n n?%lall %&ﬂuﬂﬂcaﬂ%ﬂg system 600

| ocation” definitions.
lncluéwnfelma@tsna@/bdse sﬁatlaxsbasfeusmﬂmnd BSVD @apﬁdseﬁfaﬁeﬁN (BSN)602'. BS 1

PCT/ 003/,02 -13 i of | | s hetwee A
602 i5 ORI 1 JHRIpaLY iy %%dqos%@%é@ﬁ#s&gr R 3P e dgsstiks 612,
614 redpRctively eSinifily, BREN B2 §s Sd1plddan aPyrais) (ﬁ%ﬂ\ﬁ%hé's (S, EN 1 608",
the pluralities of |ocation definitions wt

EN Nyp 1§ ﬁlai wirdgssdinks éé?m@k"r’ trspeativelyoriselk b6®4‘l¥ﬂptﬁ$etlt§)ﬂ®r\&llr¢less

coveifeLEMEFRLITITR 08 803 S ADURHARE Bup O O S oot v eos
represiSitne amwsaw\ser@gwhremtmdﬁ BIS'N 802'9h£ladtiemhicfte it EN, e.g., EN

1602{) resent | nventi on. npl a communi cati ons system 600

FRYSRA8s 650,108} and; QI;Q l@ﬁy mé thypughayh theepommunieations gystem 600.
e O 1 0 SN PR B B g

618, &N, Msﬁ&ﬂiv@l}a Theredtesik doidales6 Gléduplédd ottes petviorly gabdes, e.g., other

imlarl BS N 602' s cqupled to a plurality of end
base ﬁ%&é& r‘(%?vxﬁ)howgfnts@%d ApEhepNFRjop o R tAR ASPRgEing (AAA) server

noded, 'eﬂ: %n@%i?e intRAd vid BIREAL liMESL. N%ir(lyrﬁ]hgggﬁ %%%beéfﬂtnﬁy be, e.g.,

the wirel ess coverage area I n
fiber Qﬁtﬂﬁﬁbk@aﬁ‘&mmtmnﬁl‘@ﬁ reoygides zENnﬂerﬁlﬁs out(s‘&ilelthé\bcﬁﬁhﬁumcatlons system
r.esents th el ess covera rea in which N
600, FEBEE IS sl T LR Tgioges OgtRide EYHGR 600N
608, 610 608" and 610" may nove throughout the
communi_cati ons system 600. The base stations BS 1
6449gurpd iNpgotes aarexemplagy bapetstatign 760 iwadcondsdee with the present

1nvenﬂg1é{m@%%rgﬁla{;k§agé§ aﬁé§ ‘70@ ﬁ}%ﬁ be %Srg?r\ﬁgfefg?lﬁ% 8%%&%8 ag\on of gase stations

602, @i2hef Fighrs®e Bieniplany, bal%@St&@frmOdeﬁdéEg@cheﬂ@ﬂﬁ)Z a transmitter 704, a
Auth§nt|ca ion Authorlzatlon Accountlag server
Processod dS0, Ga§-c CPUapiy /P pradenfageciOSend ymeamoryt’ @Ruplpﬁr@gsmr via a bus 709.

e SR T B v
709. t he conmuni cations system 600, allomnng users

ENs, to communi cate wi th nodes outside systen1600 20

(@

The receiver 702 and the transmitter 704 are coupled to antennas 703, 705, respectively,
providing a means for the base station 700 to communicate, e.g. interchange data and
information, with end nodes, e.g. wireless terminals, within its cellular coverage area. The
receiver 702, including a decoder 712, receives and decodes signaling, which had been encoded
and transmitted by end nodes operating within its cell. The transmitter 704 includes an encoder

714, which encodes signaling prior to transmission.
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Figure 7 illustrates an exenplary base station 700 in
accordance with the present invention. Exenplary base
W@ L@b20806/00 may be a nore detail ed represent ar¢DOSWH3/025511

base stations 602, 602" of Figure 6. Exenplary base
station 700 includes a recHver 702, a transmitter
704, a processor 706, e.g., CPU, an I/Ointerface 708
and nmenory 710 coupl ed together via a bus 709. 25 The

Vafl 0 I nt 02, 704, 706, 708, and.710 ma
exc ealﬁénelgggz@ lgfs‘;laz' S;FPB?I?Fgﬁlgﬁné\%ﬁafalB{?gna’fmg?ZGrh e processor 706
controke ¢led MtratidiZo fanelbisa@tdtiba n@@fb&fe%cu?iﬁg 1&ifhek g e Lur?r@glét?]lgzing

antennas 703, 705, respectively, p
data/ipfprmagian F3Q & wemoronl (ro@petste himensiveat/e?, the transmitter 704, and the

! 30 .i nf or [ .Wi th end nodes,
U0 inkRhEE U8 Y B L0 Moo ftHing Bisihase o Siehagity, and to
contralrad. implemnent €raiowefeailifsd, antl igbttHicR@na o@ﬂﬁ@ﬂ‘@i { &vention includi
h rﬁcei¥es and dgcodes siﬁnaligg, whi ch ha bégn.eﬁ%ggggcu]ng
schedyline of useshiortrattic peenasng 16 iterfass T8 provddesibel¢ stafions700 with an
interfS@ fo thd THerhétHAIH hagl yde neoder 714
o ahi oh encodes s:yé%egﬁétr‘@%éﬁ)%& %‘.g.,fi}tgrgnse%;aggp% orkjggdes, routers,
AAAZ0S! 0XBE i RCTZAISAORS/ A2 5Mhid allovihg Bad nbB&Joynnfdicating through
th&pg%gde% rout%nes (ﬂﬁ and data/information 720. The
B JRES THP bagstatiamt 0dp Sormeet SpmImHITIGHte, ¢nd inferchengs data and
inforrBtadn With 68@r P¥er @EGUE o AnbiBLL & thd LM nicat;
dat a/ i nf or n{a ieén 720_ |gn_ menor ylﬂé%gz%%r%%g?%tdéé lf(ﬁléﬁgnlcatlon
systetp @@ ieylernay gthe chmmunioaion system,70g, viariie inbend. 1/ 0
interface 708, to performthe processing controlling
basi ¢ base station functionality, and to control and

i Robeng &ihaua@mﬁmahj@ﬁmsasﬂﬂ&m@yﬁﬁ%a%ést%o& Qftrol routines
i nvention including scheduling of users to

esent
724. &L%gqqe@taé@g fenirol rontines 724 irfchedss AGehqshuberi786 svithesegment matching
stzaki i haterface t he internet and
routng 7ok, Mo A ke 720 BRI Doty SebiohCrigmelibaas, and user
data/infout38r She ubdiAlaseiner3 NiadRdes HPRRalRP Pt %%ﬁnatizf%lguser 1

f t hus @I | ow n& end podes conmuni cating through _
Intormigtion, 780 suser pRfoRNtipIyde Eachpsasinfronatian, e@aniset | info 740, terminal

Identifi ' nd . i nf tio
o with gt hﬁ?@lﬁé‘?%d’#%ﬁ“éﬁﬁ&ﬁﬁfg?&?n%%%?’ F‘fg’r gEétH%l "‘r‘?‘gggg quality report
informaion 7§Aoand aléssificenionuinifaatation 753y st em and external to

t he conmuni cation system e.g., via the internet.

Routi nes 718 include comuni cations routines 722, and

bbat UahipihcREdb e i i

station co}gitﬂr ol 8r ocg%vieﬁgg{a 7ﬂ§§f§ ie%%ﬁ%ﬁgwgggg%%gﬁﬁglrs)"ﬂfg to be
transmjftechtoendgdes datadietrisi prgcessa tindhéat7 BBsupphet tikafudttionality of the base

- r |.on. L.nclydes.data 734, . se nt information
statorl AP SER Bt BE 7 ¥R i s T P (AP SPaments, type of
segmehtsChtuitie f segohantkizb W1 HgnitSRY sdtHbPOABE IQRemBRE mulnber of tone-

ser

I nformation 740, user n information 754. Each u
symbolly pes spgnerintelativg positigring of pegheents Oategerizating bf segments, traffic

segmel%ﬂlgﬁirg{agitsﬁg@lé’ ﬁl}g% 54%@%%& %e]%l%{e%t %1@%8}3{’[1%% l'}g?t TirarHig rsf:rrg.;%tlei:n(’:c) ri]nfo 730
includes segment type information for a plurality of predetermined segment types. Traffic
segment information includes information defining segment slot times, and information
defining which segments are "tall segments", e. g. large # of tones, and which segments are
"long segments", e.g., longer time interval but fewer tones. Sets of information defining aspects
of individual traffic segment types are included in some embodiments. Traffic channel

information 731 includes information about different traffic channels. Each traffic channel
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20 information 750, and classification information

752. Data 734 may include received data from end nodes
W@ 2050286 term nals), data to be transnittedP¢DUS2003/025511

nodes, data being processed, and data to support the

functionality of the base-15tation 700. Segment

information 736 includes information on the nunber of

includesgnmintadity dfgegmehts ndtmalggerrressondiigloussingle smﬂ%@e A]t single

si ze.o msnts of tones jin segnents, er o
SegmERE mgiﬂ%g g traff HlRelsy iy By et ¢ BoRafilp rnnels are
normﬁl?? Hﬁé‘ée%me‘ﬁ?‘ﬁlgﬁo 'Tka(zfﬂts bR inSGHTRBA F31 i c"ﬁ{d‘eb frafffbe(gﬁﬁﬁgl size and

ormati on 7 assi gnnent  segnent ormatio
structigsg mﬂlirmﬁﬁquﬂeﬁaglgmb -charire] ¢@0posdites. Iici® m@gdmnnfdrmpmn about

for, a aI| y of predeterm ned segnent
Segm?é}pggagmaqqf’% |68°h§%f§ ®hf or mati on i ncl udes

i nformati on defining segrrent slot tinmes, and
i nformati on 30 defining which segnents are "tall
S e@h@@@laryée@of tragfig ecgment lrtf@maé,lonﬁrm igwliost indfehtln the

89 va

s AR SRR Sk O MY B

informutién ieaétedne dfahé k gets 6ONESInatipHASiRhg al di}ﬁ‘éfédtetgipé Of 13408 segment.
enbaodi nents. Traffic_channel information 731 includes '

Bach Seifcs Tkl SHETBb0PC e fHiEpB Fomnation; (S0c FRlhfRiusics ipfermation 782, 782

mdlcét r%f t&% ggﬁgﬂ}ﬁagyﬁségg%gég%ﬁ?@%é w&%g gﬁe]l}lclud&c? in a traffic
segmemir ﬂémmﬁﬂ'magon may beithgight skgnifinirigythe heighisofregiraffic segment since it

cl.ud eg?ln nost .traffic channels at any

indic%g%@g rl]qtpmlbgr 0 ts o Lrppgraitted m.a, wnit time peripd, 6y @ @ynél?fg time, in a
segmSRYTEM tyPb g@ﬁne-ﬁr‘t@ftﬁé TfERHG!sel THOOE®L TAB st DF tlaed sd8Rnt type

traffic channel sSize and structufe, infornmation
lnforlu@ﬁcprn"i&{g 780mlsolineindds totahyarssntisson Wit mirsloeriimimetdmn 784, 784". This
nt start tines for e
inforip i g e A e A R BT ar Sah B B A Brieng e pe defined by
the st RO TRALIFARATSR forinafiBRWIhE Potdlinfimb3r of Padsifission units may be specified
i Il ustrated enbodi nent, traffic segnent information
as a fixgd nyabsr, as pInymies nylrmtftrmsmqssmdfme perfasks pnin gome ethetmanner.

Wher% 5)%08{69 Fr é#l{;nsbg} éfe lig)nrlrte In nf 1%1%%@ gne g gl{lolc%f ‘[rl]l? Pg@?)'@lg&e total %ransmlssmn

units EE@ sepnient ypthedefingt typois dgnhiab Mhd iradmiSion B pet 06k HHRSndicated
formation 782, 782" indicating the nunber of
in infprsgtion: 18, O tiice ghepC@rre@nﬂnfhrta G5 Of Belt AR sy time periods

1nd1cegg&%rﬁ1ﬁ?&ﬁiaﬂo 78 r’% f 'I@ach%ﬁﬂﬁﬁﬁg]ﬁn-gg%ﬁeﬂt R @ TRE fu?tg oXBYr more time

efinin fra
slots. sﬁg:msnt oﬁnfmmatmn 780 dB@'dhelnddshiafonmetiert mdfcating tiee tumbiee of
ansmttedln ﬁéumt time perio

transrp}sF[lgn unjt time REQHe oiFanspus ’ ehjga,’iggaqﬁ%ggg Islot for the defined
trafﬁé SR PN Wik c688deré8th corﬂ—llﬁﬁatﬁﬁlt with tﬂer t?afn@fn‘fssﬁﬁg,{ﬁ‘?trﬁer unit time

type 15 information 780, 780" also includes total
lnfonnam?ﬁ% g 84)nnf@nmthm?ﬂﬁe r7 8(13' Iehi beraonsideratBal, indigating thaingmber of

mation cat es numbe S s
transrhnﬁm n 1r§s perd tgagﬂr% Fﬁgnb@t lﬂig s c&g%r adseegp}?gé ﬁt&e ﬁ%%st ' will be
discuss8@ beﬂ)&ll both Yas@thiiensi A f WireMsk middIEma9 ke REHRQEMAENt

transm ssion units maybe specified
information 730 and use this information in combination with assignment information to

determine the shape, duration and/or total data capacity of an assigned traffic segment.

Traffic segment information 730 is used in combination with traffic channel information

731. Fig 10 illustrates and exemplary set of traffic channel information 731. The exemplary
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as a fixed nunber, as a nunber of unit transm ssion
time periods or in sone other manner. \Wen specified
w@sgoog/oegpder of unit transm ssion time peri odsPCT/82003/025511
nunber of total transmission 20 units in a segnent of
the defined type is equal'l%‘the transm ssion units
er unit tine indicated in information 782, 782
traffip c o} ibreahipe Ipbinsilutgs Nisebeof tuffie channek iafismiation 690, 990' where

d ted nf or matJ on 78,
coh TR o LGRS G T8, B e et The
set ofinfdrmati&m 90, 900" @hes;mrmr@ble@éh #8@ic ch&thel ielded ?r?fonnatlon 992,
on indicating the nunber of transmssio
992" iycatins fhe tjRs; tsggment uged in fﬂlarﬁreﬁﬁcs@amelwdmﬂonnaums%@ AO4'
mdlcﬁﬂfghthE lstgﬁ t#h0b¢ the Ee%tg&ltéj@ﬂcﬂ?g ﬁe {2 ﬁ; I{;Iﬁan?ﬁﬁg rg:"egment start times of

type. \Wen consi der I'n" conbl Na

dlffelleniaqi@mleis Il’KdM, and| d:ftepellre trggerel BRmini A B Qi@ AelafIbtween any
formation n be cqonsi dered as indicating

two cf’ﬂseec ifsemgnt S??’?‘ HH?Fnog & e T tafficschganels being ugeds hfmsntegment start
time fniféFnaBibRADIA ehd %@%Hﬁefmﬁlf ﬁ%ﬂ‘éf“ﬁeﬁlt ned type. As will
be discussed bel ow, bot base stations and wrel ess
ternlnals may store traffic segnent information 730

aSSI %ﬁﬁj ?seéﬁ?g{%g?%gﬂ 8556103@ i t‘%‘gaq&é}’gﬂg}ﬁ’ég the number of

traffidstpatentrthanetdyobe dseionbd Siatha seARRGhE ¥oPhasdl oﬂ%ﬁ%tg%ﬁg segment
traffic segnent. Traffic segnent 1 nformation
systerg SEyctiys, e@fgﬂmm infmmation b@tmsn the askignment segfentsahd aaffic

segmfglf)f%1 n}“}éé‘ﬂgnéll?Drﬂ#g;ilsc‘ % hgéfgsiatlaor%d cﬁﬁﬁpéﬁgﬁ et fg%@tg /rugefzg% éﬁ wireless

termiRCT DRB2BRN SR Ibltle spddbfi¢ gk ﬁht@ s ®ita to"lfeoc‘f'aﬁ‘ﬁfrht@é?l té3der 1.
N sets_ of traffic channel information 990,

ncl u
Requ% gifo &Eé may 1aclude @g}lesﬁsnﬁgqngd]@%uqeﬁ fararghangsof state, requests for more
allocagi@iél Eﬁgﬁ@qaﬁi}gp&gﬂ r@gl%sts' ]F%?{% 3 Lar ﬁgggstsggg{\sllt}w% otJ tlfe user to

delays; Gtor é*é@tummfmglatmngae mdyriaélide thefpaesend stitb ok tdaser, e.g. sleep, hold,
i ndi cating the type of segmen

on, “Ser %‘H”“fnﬁ ‘E“Eétatg“rs apd PEe HTERGFEVen theusergs separisnciog4 Quabity report
1nforn5atioﬁ¢l50 %ﬁdyl'iﬁcﬁlﬂ@fe%ﬁﬁécﬁ{ ihfofRafdn &5 ¢ {:‘,ggg&% % enamg Eg 1%1?11( channel

the traffic channel. Segnent start tines
quahtbﬂgyﬁl,seq)fsmmgerengﬁ belug euperenegd, stca gfcje@rset'd:atlon iﬂﬂiihﬁﬁtiiﬁ 75Renay

e t,Wo consecuti ve segnen
mctud ALY DB MR A e 0 SO L L SRt 01
allocafEkluﬁ g. whgh@nhe Gileks tebhiRl 1stbRsiARLH g &Qﬁo@zﬂﬂ) %1’[ or a "bad
normal |y be different. 10 Assignhient seg

locat“?rhfuai’trmtl on 733 includes information speci fy| ng the

nunber of traffic segnents that nmay be assigned at

the start of one slot based on the traffic segnent

s@sma‘rm'matlom rontnesardd 1h¢1ﬁﬂé&9/ah6ﬁ@édfﬁhhﬂﬁatﬂﬁfs%ﬁﬁcattllaﬁs whlch may

b nt rrents and traffic segnents. Term nal
© useai‘épﬁ%é’ r@ 3§ PEVISH Y8t [hislephersnsarvicesari iterdctive girralng, to one
or moté%RH nofe Hsers. B4selsE5idn ¢ ﬁt?@rgﬁjtmes D3k 3 g ?rrrésnﬁﬁftﬁng dn(glédmg basic

specific user data such as d

contro],efthe ilgnaJEgeRelthels and receptitd comyol iof dhta ded pREURPhE gl eqiBnces,

f f
controf gteencgger 7f 19"an& 46 deco 199 IAP scﬁc’etdg{mg, aElggal’cll%ito%bar%w&?hr t% users,
scheduling users to terminal IDs 744, and control of the output transmission power from the

base station 700.
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al l ocation of bandw dth, power requests, burst data
rate requests, sensitivity of the user to del ays,
wer@s/o8eed us | nformati on 748 may i nclude the pPEFES1003/025511
state of the user, e.g. sleep, hold, on, user power
| evel status and interferehte levels the user is
experiencing. Quality report information 750 may
i nbhaluee stebobeaitral ndwines tlso imcludera schedulaei2 6c whivhrsthdiles users,
Link chanpel 20 qualjty, levels of interference )
ez R BlpirRoRteamoaltR el aue Siieatics 126 Mebidsas semens matching
routingy28 which YeEoRnLRARAH ﬁ‘lattc?ﬁ&%, d. E.eallééﬁltior} '@ﬁt oraibfgg Bhdn@C&Ements to

. in concerning type of traffic Segments
wirelggs| teraninals, in aceprdayiee tithy the Ietlwids sfeatwsest ecmigeds, amsl structures of the
] ed a "good location" unit or a "bad |ocation”
mﬁﬁﬁﬁﬁﬁgggé'Cbnnunications routi nes 722 includes various
comuni cations applications which may be used to
pr.ovi de rticular services, e.g., |P telephony
S

dR §P1RE SmEPdimants Seqmept mydghilrgroutine alhecatessegrenss efidifferent
L ' L n 724 perforns
soomBRGra 6 BRAGRALANGRORLED) KOUH DPfeLAGARE PR, e
segmeygmeateliing rowind detec@iries omichaadmiultipleafevidas, . @NfksParlddecond wireless
; .gggq{ng.%eguences“ ontiol of encoder 712 and decoder
ermifgly, hag Bl (Farsrgissizp cBemet epndiionsaride lgnamadly desersinggiofrom
chanrfC ity kRAbaKEhorinatibEhBvIRH b&fﬁ%ﬁcﬁé{* e %ﬂel&g @étgngx%a}l%{g]) the base

. t he out put transm ssi on power rom e ase s
station diey, popEr 200/85¢1GRIEO 6ctRATIiNSRAOPEYE.2 Ebdctordahde Witk onasgch

oo e RO L SRl e Sl e { B e o
the wireless teehinh B¥iti 42 befibeciaahadish@tiod2bhd Rehiddest @se%&gcﬂﬁgé toa
cni ,

) natchln? routine 728 which perforns segnent nmat
wireless ferminal ghah hpomlaster gpality icomovainatibnsegmeelt Thesegments of the

i i i, accordance w t he, met hodgs, )
sconft 2B BS THAR e RSFRERRRTE, B! D! o B e s
with dompandtively. badrehais: centifehs ®alikely $CBEBIN calBdleBinBaks which include

ments of different seghent types

routi ne all ocates se )
fewer fanes Pﬁﬁﬁe%l?og kst byt rnaﬁgciﬁ yaiesmbhhmes thapdhesegments wiich are
I | DLRLES Sritht hing routine .
?Hocagééittg?f}nférl]éekg s n§g?thr?u%ﬁ?ﬁ%%g[ﬁg§?@gé& emg ceorlyneg with fhe present
nvenge; segents ef s SirgGnt secundayi®, arb afebRhiiseAitted ABIbEHE e, e.g.,
h cha%ﬂel £ fﬂ(rjiti ons, This is (gorr_ral ly determned from
WI SERRRNE P o1t jYBes B6ing @losaiediofitieisht Wielgssteeminplseach
of the wireless termnals to the base station for

power control and/or scheduling purposes. In

aBeverilocation totinn 82% albdvates phweli toehetused hetrasgriwing segments. In
ed transm ssion segnents of a

' routine allocat ,
some b &hs R ko8 Ao oG’ AT RLPO e CHETBBY PR R to be
used it randsiktipoRghichRT tRNBkstEP8BA 2 9cofd %ﬁféﬁﬂgoftﬁﬁa%r b8 fansmission

) 5 wireless termnal that has a | ower qualit
unit ¢ hitBrsaHYingsagments ofthe sseydemrs Iofsoteeases, the second amount

of power per transmission unit is at least twice the first amount of power per transmission unit.
Since the segments of the second type include fewer tones per symbol time period, the
comparatively larger amount of power allocated to the second channel as compared to the first
channel does not place an undue burden on the base stations total transmission power budget.
Furthermore, since the transmission segment of the first type are used for transmitting to the
wireless terminals with the comparatively good channel conditions, lower per tone power

transmissions than the power level used when transmitting segments of the second type still
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second type are usually longer than the segnents of
the first type. Thus, wreless termnals wth
w@ovpar@dé vel y bad channel conditions are |i keP@T/Us200%025511
al | ocated segnents which include fewer tones per
synbol time but include nn¥%'synbol times than the
segnents which are allocated to wireless termnals
provigles sfleguete danghissine quaiyd Byiablosating larseonebee of whbdtolde@ices with
lnvention, segnents of the first and second
sood AR Loy B A TR L L 200, 00900 oy
chanal cbnditione kit ush SfEHaNEd fYN9SnBRisGon gbbvexcﬁlfggt & be achieved.
different wireless termnals. Power allocationroutine
729 allocates power to be used in transmtting
sqgRBALSs : iments.the routine allocates a
first anpeﬁl%bdg?l&gg\%% ;gag'gejdruqerrngﬁgjrﬂgsrg}lt&qf yses theisggmgnt mfo 736
and thesesdr latatinfarySRits titengptse graeeH te afertsheqekts Tor kAR s@géhgerﬁ‘s to

second anDuEtﬁﬁf power per transmission wunit to
appropuiate SPEMERS haseupPn gniempationsyclhps elassificationd5 L.y pauest info 746, and

qualityQEForEREE 350.t S&nSEE ﬁﬁgchﬂfgéggtin? 94g &%%‘ﬁoébﬁ%cgtth%%aﬁs(ts of the users

. transmssion unit 1s at W ce
whiledfyipgteemaiptain an avesati bighdevelinf perforblancetht AEhS QIOHE By sterRf
t he second type include fewer tones per synbol tine
period, the conparatively |arger anount of power

alfigeaB ellushates At 8@ARAL Sluanag!sodsn Q%gﬁﬁ@%&vﬁtg él%gﬁrﬁ:sent

. first 30 channel does 'not place an undue
mventipr Bxenalatyandaede 889 alay theamsoreskstaied pepresentatiog ef end nodes 608,

: i t t 1 .SSi t of th
610, 08, 616 TR58iwe & ESEpbfy SIFEREAND: £ o WG hisrmiga) ahisshe a mobile

terminadrmobitd, mobilt Rodd) dixed Wt d¥aty &0qd 1563 Féation, references to end
per tone power transm Ssions 't han

d ﬁbndi tions, |ower )
node ¢ NEMBLYRY: ¢-8v Blirelpse teryinah mobilesioides étngarmiemaghe ssadf t he
- t ' A 06 PCT/ 03/ 025511
a5y K45 02000 40005 I LAAOSLOEERIL s
processpr $fatign FPY, had gentouyBes cafpldédBgsthéOvid 8 bus 850 Wt dwarious

0 chan nditiops and a conparatively smaller
ctemefld PSB850, 58 Thay crébamebotn o pbomatashavmens 510,
conditions, efficient use of alimted total

transm ssi on power budget can be achieved. 5 In
vEke susiventBdindshe ansnettacstecie eoumtdidl dgonngs /803803 28spectively

4 t egnent, i nf 36 and the user dat a/i.nfo 738
providias’ %P’teg‘?nsp“?’r B edmofle 8%@%%0&11@11%& wetythe pese statignf708 via wireless
links. g edeiver 802 iRRRICO BidedddRr § B8 MBRY g;ﬂgib

. dnformation such eas cl asgi ficatl 10%85@ 2, #ggé}u‘é%stanflrﬁjfg()des
signalingee. g 1ip trepsarissiqnss whishtwere fcods0 andSegmatitted iy & bageGtation 700,
The triRHi# ' abapce .the requests. of the users
Bl ‘é&fkroé ?ﬁ%ﬁééée%hﬁ?&;ef RO Pfor o, sigpaling petor g transmission,

perf ormance t hroughout the system 10 Figure 8

L\,#I ustrates an exenpl ary end node 800 i n accordance

Rememary, Oésleﬂpéeﬁ Tqyanss; 83 angtdatafin formatord82oatev D8 traffic
REVF i at i . end nodes
segmeRiiY &ﬁg%ﬂ%%&éﬂ?&@lig EH%#“%IE—{HS(?JI%%E%F 7%2.6 ﬂﬂs Jpiormation max be the
same ag(Q, sirpiley. to, th igbesationanetidal in thayhe stutishb Thé processor 806 controls

the operation of the end node 800 by executing routines 820 and utilizing data/information 822

in memory 808 to operate the receiver 802 and the transmitter 804, to perform the processing
controlling basic wireless terminal functionality, and to control and implement the new features
and improvements of the present invention including signaling and processing related to traffic

segment requests and allocation in accordance with the invention.
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termnal, nobile, nobile node, fixed wreless device,

etc. In this application, references to end 15 node
w@odsneso/ary, e.g., wireless term nal, nobil eP€DUS2003/025511

etc., and may be used interchangeably. Exenplary end

node 800 inciudes a receivél 802, a transnitter 804, a

processor 806, e.g. CPU, and nenory 808 coupl ed

toget her vi‘a a bus 810. The various elenments 802,
i an over

exch dat a_ang, i nf.or.nmat
S o L
routiggse8260 Uik eldtal infouhi2i0R 232 $6btuded Uder da@SPRCIIIMBEYinfo 834. eUser data

i di for the end node 800 to conmuni cat
832 rfi\QCFL'Ilﬁig Ugiad be {tapipitied GotheibasestaliaeE) andidakesrecaiied from base

; [ ' : he .r iver 2
i ver ,
o208 V8L B SO EFSLa g TURED) Y eBhctuas e
base stptiers assigsied nser Idh iBxke watien H ﬁﬂdﬁﬁfatﬁgg%% _ﬁﬂd]lﬁdledstihﬁ)@lmgﬂorﬁfor the
. .base station 700. The transmtter 4 includes an
w1relgsf§§81a@pgl§3 6&’1611%%( ths baseHye<c &i 9¥duq 195 slepe-olhe wireless terminal 800
& 1, gl I oMt in 820 .
e o ol Do i e LS Rtor PP s 06 R R ot and pilr
tone happirenseaiences.30 and traffic channel information 731.
This information maybe the sanme as, or simlar to,
the information included in the base station. The

rieessiinalG0E35antyY kS be LR 19REIBLIZEM sts!g?:nfe%g QG that
goo b ex%cuting f%utings 820 aﬁ%hﬁiilgg?n s 4

ICSOUECSE Qﬁ%‘?e@pﬁﬂpﬁw ®he yirelass tesminay QD Sntarfeopme dnfermition 840 may
includ SR 8hVifdd 1804s 81 te {%Fentcg aeglgegetgg«% k}ygq?fé' é@%@@?ﬁ% ! OraT tS’Pa?us

processing controlfing

inforrhatinrt 842mahy ingludarthtd 6f e Mitelss fmelidalBle&ST®BId, bRER BRIt information
features and |nprovenents of the present invention
844 W%&P@B&W%?Séﬁ%?mﬁbe Witgless seming] foy archhugesaf state,tmarkfrésources, e.g.,

' in. d ith t :
R U5 5D B OBk el iR BERRAE rlls U Wty

channgbreppri€d6 xuden ¢ furteatomnulinsted biddng SigiHl 824t @Mdwnlink

i i.nal trol ti nes 826. The data/
et by S5 PPRER b e S B9Plengmminel S0(hihat may be

feed HAdK¥ to tHE Bhseddtidn BB2 T%cicﬂgﬂ:%g;i%%gen} fhf zftfo%rk'gg]gltéélgges

) to the base station 700 an erve rom-bas
information; abautbe assegrgnent s¢gmais zndcthe peyedriined pelatiorahipi t6 traffic

T inal LD.jn 36 includes the base
S it AR RS R MUCHE L
includ83&ceivial agslgSmemfinformbiiet) efrinfodBatih fe%!{-i%&? fibf! SN mdb:2
. identify the base state, e.g. a value for slope. The
assigngent peggrenisapdicaing be @ssigrnyent o€ paticulaerafficahatuiz] 8&fmaidito the

. ' . deter.mne t dat a/ cont r ol
e P ok e sl eL i Mool e iR e yeement
inforng@ien 789 and srafflvechumes ififorrn £&ROTH1Z8 uidd 1B th e BAT B hinal to

se nt that . .. .
determing gv‘la’ucth traq”ﬁc segments 1t can use for transmission and/or reception of data and the

start time of the assigned segments in the various channels.

Communications routines 824 include various communications applications that may be
used to provide particular services, e.g., IP telephony services or interactive gaming, to one or

more end node users.



resources have been allocated to the wireless term na
800. Interference information 840 may i nclude
wore@semos | evel s or interference experienced bRCT/E2003/025511
wireless termnal. Status _information 842 may incl ude
state of the wireless termfmal sl eep, hold, on.
Reguest information 15 844 may include requests from
t h&IflGse fesmenal epnral aputings 826 cntrng ehedtfasist fahetjonatityeof the wireless
| . e caf fd egnent s, fequests far nor .
e POV BT o operpt 041y EPERGsa SR For s, STonel sencration
and rQrpitioh yncludiag) ﬁﬂh/cbﬁmrlioF%Q sbq\fnbiske &atergoﬁﬁﬂﬁtah@ﬁ wer control. The
. col |l ected such as Signal-to-Noise ratio, downli ?(
wirelggsfRriipal GnEPERuFBes S28daclude adavies ¥atus nonthad and signsling module 828
5 andd | ] : feed back to
e M0 G T e B30 TPl crRhamEiEnsie mocute 525
uses thefdetafinfd 822 idRdingetatokein @84 afdoegmdst Bifo 8O pdritem operations
inclu 1sslcgnmsl_not Slseg nts and the predeternined relationship
PECPuFeiof gﬁ%i“ﬂ@ftﬁ??eﬁ?’@&f@a@tﬁ? ghariges irsiataathich includes
requektsabf merhan 58| ' L0 ; al s
_ 1 i nclude r ece%ﬁ’ﬁ%s@%ﬁeﬁﬁ{ hlgﬁf%%te ?%rﬁ‘?é%"."g&?ﬁ c8WHR the present
mventigpo Wikl ess erminalicpatiof routimesr82 6 amayralseproass iagd @®dltiate, user info 834
. g | N | t he assignment. of particul ar | _ )
10 inc RN IR AL it B PREPNinfunBlon B85 nhsienal information
includddeinremet eI as®i tHE BRfRtstdtidh 008k 88or | Rt
W Th Tl Tle coonmar s oo DEh i Al B8 b ition. The data
and daig.simaling Fogrioat i Gpser 91 data/inde 82binchidengiermineED 836 and traffic
' ] whi.-ch .traffic se nts it can
chaneEhSIAent 848 KD ST B BNl esmerediimtic
segmettaand sigmtingfastdetataieity dRAhsRUMEAL Sogierltf i ALBEUGS with the
15 N Cthﬁ%]%ﬁi: s. Comuni cations routines 8724 include various
preseld ©Bations applications that may be 30 used to
provi de particular services, e.g., |P telephony
services or interactive gamng, to one or nore end
ndde presentdnvendoR QO HEARHGN T WSABAO 3B&Hdi softvile. For example,
Someg! 8.8 Er}?t.ermnal control routines 826 control the .
AsI 6 PV SHeR Ry by implemeptedpsecesset xeputpd po@ram instructions.
Alterriarsty, Wit 8ddifién, @B ' libd £y $94manRd
o ecjéj ver 802, si glﬁgFlbégégn(gfrt%% #5&%%&& gﬂr}lgmrlé%g%y i%grllmp{émemed as
20 integratgd clignitrgSushias/ cenASHs.hoppi ng sequences, state
control, and power control. The wreless term nal
control routines 826 include a device status control
and signaling nodule 828 5 and a data and data
signal i ng nodul e 830. The device status control and
signaling nodule 828 wuses the data/info 822 including
status info 842 and request info 844 to perform
operations including control of signaling and
processing related to changes in state which includes
requests for nore bandwi dth, e.g. request for traffic
segnents in accordance with the present invention.
Wreless termnal control routines 826 may al so
process and eval uate, user info 834 10 incl uding
interference info 840, generate quality report
i nformati on 846 and signal information
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included in report info 846 to the base station 700,
in accordance with the invention. The data and data
w@ee@satieng nodul e, 830 uses the data/info 822 pemuUsmpdeRss11

termnal 1D 836 and traffic channel assignnent 848 to
perforns operations incl ud?-lng recogni ti on of assigned
traffic segnents and signaling associated with the

What isodsinieddsf i ¢ segnents in accordance with the 15
present invention. The present invention may be
i mpl emented in hardware and/ or software. For exanple,

1. SOARomSRMEdSiond neliRdl Soiepidign may be inplemented as
processor executed pr ograminstructions. Alternately,
0 rst¢rmgamdn@m@w a ]glgr@ltyagm of informatiop eashiest of infentation deﬁmng

L LR R MDA —

belng\/ﬁ‘l&fed ipBio€ kPl @ndnfﬁ cotteshonding eTORMG Cald @AEnITRS:SPSbgment types being
npri si ng: storing in memory a plurality of sets of

aSSIgn%% @ra*rmsb@nt‘efsfmlw@ﬂl 0o traseyitarsi on defining 3 one of
f. [
A LD B DS 8 GG 858 emen
type, plid ﬁﬂ’st et oénsfegﬁﬁrdn dbﬁﬂr%sa)ﬁmdnﬁlgbé@f@f&smfssml whits to be transmitted

transm ssion s nt t pes being 5 assigned to at
per upit fuje 1§ 3csegment %? Qrﬁt eo?m% infQrattion é‘?dé@at@gé‘l fist tofal number of

f [
tranSﬁ%%]iO?Sufdlt? fr‘tgﬁgﬁ]ﬁgégxﬁ‘lgﬁ@ gigérg oPl %J@Jlérﬁ bf ?{1 efﬁ?tft?lg? 8{é’éertrﬁ ﬁ}gt period of
time, ispiddirstapciriod afeinianbeing seg[mansd:d 1ntmﬂtme skmts transm ssi on

its t t t t.ed .. .8 tt t
o R sef 8 ITgaA o Srif pbR Al s dalEinergospd ramggmission
segmbftit@pe, and’ge’t%f oA ordePRing ™ §RohA@nB8bLd FEMEHn units to

as part of a segnment of the first type over a first
be tragemittnd net unit Gime iven, segaent dfithe secpad kxpg, aiid iniformation mylicating a

secon?iet?{é? ﬁ%l?\lggﬂn&tt%ns%%gm%: q%lﬁtg l‘t(? %@trgl?snélgt{ag a%gz# ﬂf 3 t‘quegénent of the second
type Sg @necdndgnsivdsFiiar, iad sewns gknb&’ BEtimeRinpaeeMEn®e intdftime slots;
i nformati on defining a second nunber of transm ssion
and ynits to 13 be transmitted per unit tinme in a segnent
of : a
S écrca:i)l%ltﬁﬁ Q‘Pglﬁﬁ er o dst ﬁlg{sn %?éll{ ofnn rsjiI %rgdt §ec§nc{1 ﬁlges g’[“fhe same time.
transmtted as part of a segnent of the second 15

t e ov r a.second perjod of time, said second period
2. TREIeL Pl Jritherein Saidh st RyiBben O rEpnsmisgioA ity per unit time is

dlffetj'eﬁtaﬁ‘&ﬁ‘sﬁfd' S3Bordd YRk %?E%néﬁ%’sﬁgn ﬁﬁﬂé"ﬁé%tl.gmocflpﬁé he first

second types at e sane tine e nmet hod of
cI al m 1, V\,herel n said first nunber of transm ssi on

S AL SERIALE RS -

period of time.

4. The method of claim 1 wherein said first total number of transmission units is equal to

said second total number of transmission units.

5. The method of claim 1, wherein the information defining the first total number of
transmission units to be transmitted over the first period of time indicates the number of unit

time periods included in said first period of time, said first total number being equal to the
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1 3. The nethod of claim1l1, wherein the first period
of tine is different fromthe second 2 period of
wao 2098/020606,. The net hod of claim1 wherein sai dP€T/US1003/025511
total nunber of transmission units is equal to 2 said
second total number of transmd2ssion units. 1 5. The
met hod of claim 1, wherein the information defining
numbérenffuinit $imet eriaks inehlded irofai@fitst persod aftimamutiplied be thefirst number
ftrtransm’ttetd over. the first period of tine indicates
O rFBUSHATLENS BFT YHE ¥™MC3 ¢ e peri ods i ncl uded in said
first period of tinme, said first total nunber being
equal to the WD 2005/020606 PCT/ US2003/025511 -22 4
6. nuibemegiodipficlaim; lydunthear iconiprisingsteating N sets af thférimaiton defining a
plureiilﬁgwﬁt?ﬁcfﬁghﬂ%mgté”' plied by the first nunber 5 of

nsmi ssio $ per unit time. 1 6. The nethod of
cl aifingt bne bOSLiMBY seCOoIhfoFMBAoS HEMiniNG a Mr&@aSfiOEhannel, said first traffic
information defining a 2 plurality of Ntraffic
changglhing defingd gs noluding srgmentsef the Airst stensraissipn Segment typre, said first

£ LAl ] [ id first traffic
tafff Sep el ik S bk s Ble A3 B Akt B i cana
fia sdscofld ane lnf a&&d disesagflivformayedeffhga fsé]fdoﬁt;l] traf@ﬁct ElinhbIC said
chan i ncl ydj ng, at nost one segnent of the first
8300{1@ %@Hf?tchaﬂ@el E*F%_ﬁie?ip%?s BRYydpescgweniiof gifescepndapapmpsion
segnfeit pel sl dRLARLL AR ASHAL iliuding GA0M ik ALdh & SHHNRbond
sai 7 second traffic channe el ng defti as
segnienttypdiahgnysgyeretims. of t he second transni ssion 8
segnment type, said second traffic channel including at
nost one segnment of the second 9 segnent type at any
7. 9 VROmkthdl of $laim 6] M@erRt 1HRirdf orfel FisHdN s4b6F ﬁif&ihﬁﬁlﬁn defining the
first one of said N sets of information defining the
first prafficrobannal Ayrihes indhedes dnformatidneindicatingister tinres of wegrhants within said
i nel cat start tinmes of segnments within said 3
ﬁrSt#r:gﬂis?tC% raffic channel. 1 8. The nethod of claim?7,
wherein the second one of said N sets of information

defining 2 the second traffic channel further
8. i nEhq/astod of sleimat’i whereinibesesang ane i saidiNreats of information defining
L ' > traffie channel.. 1 9
the sGRATERR: halb M fin SRR WSFEIHE pds sl soaments
withigtsaidt setomistsaffit chagrebnts within said 2 first traffic
channel are different fromthe start tinmes of segnents
within said second traffic 3 channel. 1 10. The net hod

9. OfTid BbiMo8 of WARK 81 {?yh&légl :gtizléa%t sSHEB e gfartttfrﬁgssgﬂ %%é‘frngﬁ’&s within said

units to be transmtte per unit time 1s di
first fraffischimmed ersahffersuinrem thé start dinsssiof segnenunivithid @ideccond traffic

chankdy@nsm tted per

10. The method of claim 8, wherein the first number of transmission units to be transmitted
per unit time is different from the second number of transmission units to be transmitted per

unit time.

11. The method of claim 8, wherein the indicated start time of segments in the second

channel is offset from the indicated start time of segments in the first channel.
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3unit time. 1 11. The nethod of claim8, wherein the
indicated start tine of segnents in the second 2
w@eb@snzleos s of fset fromthe indicated start timer/v82003/025511

segnents in the first channel. WD 2005/ 020606
PCT/ US2003/ 025511 -23 1 %23- The nethod of claim?9,
wherein the stored information defining a plurality of

12. N Phehmathodof claimd, wdegein tHeatorad irfroattbnCadifiniig Nplurality of N
segnent start tinmes, each_one of the N segnen

[ ment 3
changelspelydeiafoyeatign indierting N epSiRanh SigHdes, £3rh qqe of the N segment
start GRARBEINS ast Reatdl FAETRBbf ﬁﬁ%ﬁ bhiddndRS e Q%lﬁent start times being

distributed to mnimze the varration’in e maxi mum
distributeddo nufiinsigg thertasiatibmin tht araximnmanymbed ofj sagmiterits @t start in any
) s¥ot. 13. The nmethod of claim 12, where each tine
givell HE'sI%y r esponds to the time used to transmt 2 any

single transm ssion unit. 1 14. The nethod of claim

13, wherein each time slot corresponds to an

13. or thrgethall of cldmddc yhe2 caily timiestotientrespoinds tdths yimroused to transmit
anysfliéégﬁghs?fﬁi'sﬁgnh'ﬂp period. 1 15. The nethod of claim 2,

el n segnen?s of the first transm ssion segnent
type 2 include nore transmission units per unit tine
than segnents of the second transm ssion 3 segnent
14. + yhee methad gEelaig 18 uvhasein caddnipne siohgorrespendsge an iorfjogonal frequency
o ' - L .SS].on segment type and
aivisE AR o] sl b S b R e et ype ¢ o
first and second devices, said step of allocating

i ngl udi ng: eterm ni ng which of the first, and second
13, dgﬁl’ilec@sth%99?5gﬂmér wheteiik sRegentsy P the R HFBIISHAB Segees fype
inclu@B¢thoBe BARINGINLPE uBRIPE L tfﬁflegtth IZSé s bf ARIBLot gmission

segnent type to the device tefmned to have t
segmigat type, the methmidsfeitber ehgmiselg: condi ti ons and assi gni ng

se nts 10 of t econd t.ransni ssion se nt type

¢ BRI seleBlresdfe fRE BRUEIan (et P o AR gegmE R o fhe second
transi@ssiolR g9 fe & fifsh Bhdiebond it diCEaid P 9116@iing including:

al locating a first ampunt of power per Transm ssion

uni t t Aabamugiag which efths first aned geond degiceshasdretter trinsntission

fi&ﬁﬁ@ﬁ&%ﬂ&ﬁjﬁéigﬁ segnent type; and 4 allocating a

second anount d@'pomer per transmi ssion unit to be

used i rasipaibgsegibitg of thetflist teRYARRIGh REndchetypeePM device
transm ssjon segnent type, the second anmount of power

petetemnReemays fsrbetiar tanselisren ehragael aondiiionpend pssigning segments
ATGAL s QAbnd® P4EImiBELn LRG0 B Sthbr one of the first and second

devices.

16.  The method of claim 15, further comprising:

allocating a first amount of power per transmission unit to be used in transmitting the
segments of the first transmission segment type; and

allocating a second amount of power per transmission unit to be used in transmitting
the segments of the second transmission segment type, the second amount of power per

transmission unit being larger than the first amount of power per transmission unit.

17.  The method of claim 16, wherein the second amount of power per transmission unit is

at least twice the first amount of power per transmission unit.
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1 17. The nmethod of claim 16, wherein the second
anount of power per transmi ssion unit is 2 at |east

wo Mose2aehe first anmount of power per transm sSPORUS2UNE/025511
WD 2005/ 020606 PCT/ US2003/025511 -24 1 18. A
communi cati ons apparatus, -éénprising: 2 a nmenory
including a plurality of sets of information each set

18. of Ajqehunyrdcitons dpparmiusgondprisime: of a plurality of
different.transm ssi S nt.. types, sai.d plurality, ,
of * Gt R kRl o SBE P prbition At o of ilgrmation defining

one SROFERIiLEOf diERRADNHhmEnitRoR Byt S@fes stafcﬂﬁﬁﬁ'li%ﬁbpgbgs of information

. segnent types being 5 assighed to at |east one of a
being, storesd pricy to p segmaen gprresmonding te ohp pEsaid sensmhission segment types being
: ' ' ' ity of sets defining a first
aSSIgtnng‘rP]Js%ﬁééss?g%é gfe%ﬁi:lelgatlﬂfgfgﬁ%s,n% F & first set of
i nd firstragticfinfdehativnnig saidf plaslitynofeeey definidy AAGMtraSdndBsion segment
ggi%,sto beftransm'tted 8 per unit time in a segnent _
type.dne i s¢t ol dpformplion defiing Srstaumber oiEneaissiag unitsite be transmitted
vnfihe AR s bR Ldied

P e e ot (P R S et B R OB PR Somber of

transpessiquurgfs to b6 ttansraitted ak gart iof 8 kegrerit od thaf firsi t¥Pe BebmWfirst period of

. seg{ren edrboiﬁintfo' ti slots; 11 a second set of

1me; SRROPRRP TN 9Hras peng pegmgnted ingy twgslotyief i ni ng a
seceidnd sARTMBAhADdLR §ﬁgﬂﬁﬂgl' Ty issi
i nfor n%ti on defini r_1gn asse on 1%%%2?% E%H%Zdn%%gggﬁé%sgglssmn

segmght type.tthe secend settaf amforeticeudgfavingimidcond member of tsagnession units to

be k08 PEURR Yol B sEhpl 8rBhEong i pad e dicating o
secorid @0 Mutnbetlo gariRmidsi ol urits 36 5 BRhsiAittell B8 p S 6 PR deendent of the second
type over a second period of tine, said second period
type g¥erts seposlp g dd dimraa seid spennd neriad of Hotedeingl®gasdted Intw time slots;
transmitter coupled to said nenory for transmtting
data in segnents of the first and 18 second types at
t heetramsmettén doapled td Said Tivgnd@p Fer t@drstitihg GhaiiMsd@mnents of the first and
r\ﬁﬁerei nﬁéai d first nunber of transm ssion units per
seconfi,types 4t {e sasng Wmgi f ferent from sai d second nunber of
transm ssion units per unit tine. 1 20. The apparatus
of claim 18, wherein the first period of tine is
19. diFieaappatatifsradiviaiiel 85 ethoredn sd fiestinathbef of traBmissiGiluniEifer unit time
‘g ditﬁé?g%lrfat us .gf cl 3i mF&)8 V\ger ein said first total nunber
T HEETS S SPOR GHMPET PLIranspuFsiomuRils pepppit 88kond t ot al
nunber of transm ssion units. 1 22. The apparatus of
claim 18, wherein the information defining the first
20. ¢ okhglappanstisrof slaimA 8 whsrsin theifust peniotl ©f timehe different from the second
< g itted over the first period of tine indicates
peno{lﬁgﬂﬁfl?hber of unit 3 time periods included in said
first period of tinme, said first total nunber being

and

equaI to the , L
21. ¢ apparatus of claim 18 wherein said first total number of transmission units is equal

to said second total number of transmission units.

22.  The apparatus of claim 18, wherein the information defining the first total number of
transmission units to be transmitted over the first period of time indicates the number of unit
time periods included in said first period of time, said first total number being equal to the
number of unit time periods included in said first period of time multiplied by the first number

of transmission units per unit time.
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4 nunber of unit tinme periods included in said first
period of tinme nmultiplied by the first nunber 5 of

WO e@a®miessi on units per unit tinme. WO 2005/ 020B0BUS2003/025511
PCT/ US2003/ 025511 -25 1 23. _The apparatus of claim
18, wherein said menory furt®er includes: 2 N sets of

information defining a plurality of Ntraffic
23. chipsnannarates of qlaips 8, orheren seidiniembrydighefinclnfler mat i on

def;i nne |rs traffic

4e§ﬁgirsl %Il I(‘aljfkrrlltgéndcs ﬁ%"g%la l%ra hﬁﬁ tﬁ%{vgéb"ﬁﬂﬁ s of the

fia ftst bn«anﬁmdSN | @t (ﬁ’&@fdﬁﬁﬁbtléry@ﬁinlﬁg'lh Girdt] 'tfa%ﬁc clﬁmhélagaﬁ& Girst traffic
nnel cI udi nﬁl at nost one segnent of the firsf

Chamf“g 1%‘1 lﬁlfrd g tsidinggeemenis of the Hest apsrpission fegnadnd tye, said first
traffi @hsnrRf inc MR LH oﬁ@fsééz%é%lg gfth%qﬁgﬂ 3 %taghrfg'dg(’i\é%ht%ﬂe €l hd

said 7 second traffic el'ng
i rcseganhonseirmhNsetfoftimformatinndt finians sdcdall @Aff& channel, said

said se ond traffic channel i ncl udi ng at
secofdRIERE ehsol B heihl GRS & EceRe scgmenis pbime e tsnsavspion
segm@hM§pe, tsaisecdn Pdarfil RBaBRP A AL f
the first one of said N setcs l(y)&?g& gég%l?]ségn%a\‘f’?ﬂh%s@cond
segmgnt tjpe pfj gnyigivenetime.c channel further includes
information indicating start tines of segnments within
3 said first traffic channel. 1 25. The appatus of

24, c Iﬁlempﬁdnatu&f& lebdiih AN @heREPHE MBI MR\ rSAANN BbtS BF fhf: ﬁlfmahon defining
he fil ﬁmath on defjni ngi 2 the second traffic chann
the lf% Ff? Pheldwaheriinglsdasdniopmationtingiteting stirtdirbest dfrsegmentts within
said HOREREShAaM t hi n said second traffic channel. 1 26.

The apparatus of claim25, wherein at |east sone of

the start tlmes of segments within 2 said first

traffic cha re different fromthe start tines of
e@‘ﬁ@ﬂl’%t %P F”ﬁn %i Whggiasheisegond ane pEsaidhHirsets of infopmation defining

the se]:_hl@d SRR RhMe] Fhrtiter %&%&é En%ﬂﬁgt%ﬂ]lp%iﬂgtné% gtéutaljirﬁ? rr?) ﬁ%goments

transm ssion units to trans

within saigd|s¢qoad sraffi¢ elwmmelhe second nunber of transmi ssion
units to be 3 transmtted per unit tinme. 1 28. The
apparatus of claim 25, wherein the indicated start

26. t e apparstdy B Blasin 2B, Wh&eHER PHdt so%ne?&atﬂg giarta[frﬁes chf sﬁgﬁlents within

ff om the indjicated start tinmes segnents 1n
said fyrstyizafhic phammel are diffgent fium dissartitioss of sagnaints Rfhin said second

trafficighsdn the stored information defining a plurality of
R %‘ggclhannels i ncludes information indicating N

segrrent start tinmes, each one of the N segnent 3

shgrt times being associated wwth one of the N
fARpazatus geclping 2oyehareigithe first nebebef trapsidsion units to be

c
transn?iﬁ@@f)gzlgﬁ’%g fsTdi HerP ﬁjm%ztﬁg g’econd number of transmission units to be

transmitted per unit time.

28.  The apparatus of claim 25, wherein the indicated start time of segments in the second

channel are offset from the indicated start times of segments in the first channel.

29.  The apparatus of claim 26, wherein the stored information defining a plurality of N
channels, includes information indicating N segment start times, each one of the N segment

start times being associated with one of the N channels, the N segment start times being
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-26 4 distributed to mnimze the variation in the

maxi mum nunber of segnents that start in any 5 given
wao povs/oxieod . 1 30. The apparatus of claim 29, wheresSmapbessil

time slot corresponds to the tinme used to 2 transmt

any single transm ssion unit261 31. The apparatus of
. claim 19, wherein segnents of the first transm ssion
distribatedgnminimize te vanietion & the mexximamsminstsr of segmidnss {her start in any
. it time than segnents of the second transm ssion 3
gvagggﬁ§%¥'type, the apparatus further conprising: 4

nmeans for determ ning which of the first and second

deyi ces has better transm ssion 5 channel conditions;
30. antheanpssies elgaigs2y, grhemycash gimmslst esfrrespendsite the time used to

. }: SSi ] e to the device 7 determ ned
s YA, RGO /0

ansm ssi on channel conditions and
assi gning segnments of the 8 second transm ssion

31 segment t%&gﬁt .the other one of the first and second
© delicHpaAr Clapiiel % giisrein segnemts pihafins trapsimission segment type

inclu@ O fé fhihnise i ' ! Lo issi
SO 486 TR 1 000 Ll L B i
segmentiyperthe apmprathefistgmentpridfig:t he first transmni ssion

segnent. type: .and 4 .meaps for allocating a second o

A BUE Ta S e ahieh G GRifGS a0 Schangl debicpuhefsiether fransguission
chantid]l @B68ditibAd; AAdt he segments of the second transm ssion

segnent_ type, the second anmount of 6 power per

t raprsifersdssigning segivents @f Keer fipst trartsamissidreseginent typatalthe device

3 r r.transmssion ynit.. 1.33. The apparatus
deterfi e teh M Rse bl camtifiies SR poliiiepisEments of the
secortdr teaismissionasegiheht typ@td the dthdr 888 bf thM &t %ﬁ%ﬁédl{ﬁdﬁ&evice&

. e

anount of power per transm ssion unit.
apparatus of claim 33, wherein said apparatus is a

32. Dasg ShALIAN hids, HihPERARALYS, Of ol ai m 34, wherein
sal paratus 1s a’ wreless &rHi nal .
means for allocating a first amount of power per transmission unit to be used in
transmitting the segments of the first transmission segment type; and
means for allocating a second amount of power per transmission unit to be used in
transmitting the segments of the second transmission segment type, the second amount of

power per transmission unit being larger than the first amount of power per transmission unit.

33.  The apparatus of claim 32, wherein the second amount of power per transmission unit

is at least twice the first amount of power per transmission unit.
34.  The apparatus of claim 33, wherein said apparatus is a base station.

35.  The apparatus of claim 34, wherein said apparatus is a wireless terminal.



