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BACKGROUND
L Field
[0002] The following description relates generally to wireless communication

networks and more particularly to varied transmission time interval size for forward link

and reverse link transmissions in multi-user wireless systems.

11. Background

[0003] Wireless networking systems are utilized by many to commumnicate
wherever the user may be located at a particular time (e.g., home, office, traveling, ...).
Wireless communication devices have become smaller and more powerful to meet user
needs while improving portability and convenience. Users have found many uses for
wireless communication devices including cellular telephones, personal digital
assistants (PDAs) and the like.

[0004] A typical wireless communication network (e.g., employing frequency,
time, and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile (e.g., wireless) user devices that can transmit and
receive data within the coverage area. A typical base station can simultaneously
transmit multiple data streams for broadcast, multicast, and/or unicast services, wherein
a data stream is a stream of data that can be of independent reception interest to a user
device.

[0005] Various factors can affect the efficiency and performance of wireless
communication. For example, the amount of traffic or data communication oceurring in
a coverage area can reduce data transmission times and produce interference. The data
rate can also affect wireless communication and overall throughput may be limited by

the link level transmission rate. In the case of a limited transmission rate, typical packet
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[0008] According to a feature is a method for assigning a transmission time
interval. The method includes measuring a channel condition of packet communicated
by at least one wireless device. A data rate associated with the at least one wireless
device is also ascertained. Next, a determination can be made whether to schedule a
long transmission time interval or a short transmission time interval to the packet based
in part on the detected channel condition and the ascertained data rate. A long
transmission time interval can be scheduled, for example, if the channel condition is
poor and/or there is a low data rate. A short transmission time interval can be scheduled
if, for example, the channel condition is good and/or the data rate is high or fast. The
method can be repeated for multiple wireless devices.

[0009] According to another embodiment is a processor for assigning one of
multiple transmission time intervals to a user device. The system includes an optimizer

that analyzes a condition of a wireless data packet and a data rate of the wireless data
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the data rate is slow and/or scheduling a short transmission time interval if the packet

channel condition is good or the data rate is fast.

[0013] To the accomplishment of the foregoing and related ends, one or more
embodiments comprise the features hereinafter fully described and particularly peinted
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various

embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.
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FIG. 7 illustrates a long transmission time interval having three

interlaces.
[0021] FIG. 8 illustrates flexible partitions of resources with mixed interlaces.
[0022] FIG. 9 iilustrates an H-ARQ transmission timing.
[6023] FIG. 10 illustrates an H-ARQ interlace structure for extended

- transmission duration assignments
[0024] FIG. 11 illustrates a flow chart of a methodology for transmitting a
forward-link data packet.
[0025] FIG. 12 is a flow chart of a methodology for transmitting a reverse-link
data-packet.
[0026] FIG. 13 iliustrates a wireless communication environment that can be

employed in conjunction with the various systems and methods described herein,

DETAILED DESCRIPTION
[0027] Various embodiments are now described with reference to the drawings.
In the following description, for purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding of one or more aspects. If may be
evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing these embodiments.
[0028] As used in this application, the terms “component,” “system,” and the

like are intended to refer to a computer-related entity, either hardware, firmware, a



according to one or nore enbodiments. [0016]FIG 3 illustrates a
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an HARQ | Pets{e elu?i%h?n g.tp;c:uc%ésue{n%/c;cr ?lzrreae ct: eg{gglgtion and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
Temote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way 6f the signal).
[0029] Réferring now to the drawings, FIG. 1 illustrates a wireless
communication system 100 in accordance with various embodiments presented herein.
System 100 can comprise one or more access point(s) 102 that receive, transmit, repeat,
etc., wireless communication signals to each other and/or to one or more mobile devices
104. Access point(s) 102 can represent an interface between wireless system 100 and a

- wired network (not shown).

[0030] Each access point 102 can comprise a transmitter chain and a receiver
chain, each of which can in turn comprise a plurality of components associated with
signal transmission and reception (e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, ...). Mobile devices 104 can be, for example,
cellular phones, smart phones, laptops, handheld communication devices, handheld
computing devices, satellite radios, global positioning systems, PDAs, and/or other
suitable devices for communicating over wireless system 100. In wireless system 100,
the periodic transmission of small data packets (commonly referred to as beacons) from
access point 102 can make known the presence of wireless system 100 and transmit
system 100 information. Mobile devices 104 can sense the beacons and attempt to
establish a wireless connection to access points 102 and/or to other mobile devices 104.
[0031] System 100 facilitates scheduling varied transmission time intervals
(TTIs) to one or more users using mobile device(s) 104 to accommeodate the
communication channels and network conditions. System 100 can automatically detect,

receive, and/or infer a channel condition, bandwidth, data rate, and/or various other



transm ssion duration assignments [0024]FIG 11 illustrates a flow
chart of a methodology for transmtting a forward-link data packet.
[0025]FIG 12 is a flow chart of a nmethodology for transmtting a
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including the amount of traffic in the network.
[0033] FIG. 2 is an illustration of a multiple access wireless communication
system according to one or more embodiments. Illustrated is a system 200 that can
include a wireless local area network associated with a wired local area network (LAN).
Access point 102 can be in communication with mobile devices 104. Access point 102
is connected to an Ethernet hub or switch 202 for a LAN. Ethernet hub 202 may be
connected to one or more electronic devices 204 that can include personal computers,
peripheral devices (e.g., facsimile machines, copiers, printers, scanners, efc.), servers,
and the like. Ethernet hub 202 can be connected to a router 206 that transmits data
packets to a modem 208. Modem 208 can transmit data packets to a wide area network
(WAN) 210, such as the Internet. System 200 illustrates a single, simple network
configuration. Many additional configurations of system 200 including alternative
electronic devices are possible. Although system 200 has been illustrated and describe
with reference to a LAN, it is possible that system 200 can utilize other technologies
including Wireless Wide Area Network (WWAN) and/or Wireless Personal Area
Network (WPAN) either separately or concurrently.
[0034] System 200 can facilitate scheduling different users to different TTI
durations. By way of example and not limitation, if a channel is causing traffic or is
slowly changing, it can benefit from a longer TTI for channe! estimation. Thus, it can
hold a certain amount of energy for channel estimation that provides a particular
accuracy. The tradeoff between a short TTI and a long TTI is that with a short TTI
some performance is lost, however, it allows a better processing time.
[0035] FIG. 3 illustrates a system 300 for a varied TTI size or duration for
forward link and reverse link transmissions in multi-user wireless systems. System 300
includes an access point 302 and an access terminal 304. It should be understood that
system 300 can include more than one access point 302 and/or more than one access

terminal 304, however, only one of each is illustrated for ease of explanation.
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[0039] Generally, a short TTI duration can be beneficial for access terminal(s)
with good channel conditions since short TTI is instrumental to achieve high pick
throughputs. Alternatively, long TTI is can be utilized for users in moderate to'poor
channel conditions. In a system where both types of users are dynamically supported,
flexible partitioning of bandwidth resources between short and long TTI, or an
alternative interlacing structure can be provided.

[0040] Access terminal 304 can include a decoder 312 and an acknowledgement
acknowledger 314. Decoder 312 can decode a received signal and/or data packets
therein for processing. Acknowledger 314 can employ an acknowledgment technigue in
conjunction with an ACK/NACK protocol. In other embodiments, access terminal 304
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|11 ust r at edcdess poistyRefor 204nplBAVh@vdtceRGéideal 3OWcheleeBIo kitah 360 8ad

net wor k associcg%&d with a wired |ocal area network (LAN)..  Access

poi nt 102 BaE#dllyer contiyRrenmhis agsesntempimal 04is\assasiatefimith systeas 300.
point 102 k% : S OF /8 L
Et her net hl%lﬂ% may té&%gﬁ%g%@ﬁ{??%aﬂgg%e?{ m)reétg e%?r(%?n C C%\I?f(ﬁ%llessa

204 that csimongerlwmik apesss tenainat oFqriexemsle, pesesuintd02deay chedul@a@ess
the | ke, Ermdinast piseoigmoidhina bus dan ok ftithd Semeh ghtic or
transnits Qasqamggﬁgfgggﬁpcaa b@Ra?\rAﬁAo%D% %ar%/adm 208 mAR HARSH ngtcgﬁsteah

packets to a w a’ net wor k 10, such as the Internet.
Syst em 200¢#t hald pcartain amoyntafleasrgyifomdhanme tesimitiano A sigartea {IiTd allowhay

addi tional confi gurations syst 200 including al t.ernative

el ect r ont o0 PEEE T AEE T ¥ EeRahyp A Pl g oo, dae,

i |1 ustrat efingigvides,Cl.),Rcoss bbint 8fBraneehetifled 1l TTL of SsteesTHl € t hat
system 200 can utilize other technol ogies including Wreless Wde

Area Net wofRPERAMENP thnbrst priipizatians Hr Hint sehighlapeeanNendsprRmpRANyn.
oo £ ooMARFLY o FEENEHEENLL ¥ ped 036 BYSLER AL AR L

schedul i ng users er ent durations.
exanpl e ansizauotilizihgra thdnnehconidftion anti athee bomsuaasomparkmetkfsi Syetem 400
slowy chan It can benefit froma |onger TTI for channel

esti mat i onMOHHR a0 ii%c?%sa:r?lw%a J%Wér&quw%ﬁ%ﬁ?%w@ﬁ%awssr%m@ﬂ%&%
esti mati OnALBAL pBPYTIeR iAciRAd bl Githftze ARG chdditer U0RIBRL LS, RehRE D

a short TTlI and a long TTlI is that wth a short TTlI some performance
i s lost, héWkeoarinclnde altader 41 abattaan docwleassisived sigel ajdOSEkFpaeket3
illustrates a.system 300 for a varied, ITlI size ar .duration,f.or
orvar o1 1 et etRerate | Riets R s nedbrinelhas i Sl VigeR 2 et

systens. Sygi@npld)en afislowdeEnat REEEGSe RUohfundfch WRE :AAGTRRITK
termnal 304. It should be understood that system 300 can i ncl ude

nor e t han Bigiocghcl s8owé beimdegsiogdhdabihesenaa befarrtional tdecke dint represerial

208, nove s gha B G S W 8 SR e e
302 can i nflodd an ehcbeidd b3ahderstnodtiiat while theI0Bowigds discussed with

reference to access point 402, in other embodiments the functionalities can be

performed by access terminal 404 and communicated to access point 402. Optimizer
406 can include a channel condition module 414 and a data rate module 416. Channel
condition module 414 can be configured to analyze the condition of a channel. The
charmnel condition can include parameters, such as the amount of network traffic, the
amount of data sent/received within the network, efc. Data rate module 416 can be
configured to determine a data rate of a current communication and/or an optimal data
rate for a particular communication.

[0044] Scheduler 408 can include a bandwidth module 418 and a time
transmission interval (TTI) module 420. The bandwidth module 418 is configured to



schedul er 310. These can be functional blocks that represent
functions inplenented by a processor, software or conbination thereof
(e.g., firmvare). Encoder 306 is configured to encode signals and/or
data packets for transmi ssion to access tderminal 304. In other

enbodi nent s, t he. optbi m ze@hg% and/ or schedul er 310 are associ at ed

wi th access IFEHRING 21 DaBeH I, Fpr dcoruRuNiHiRN n BT S3@MDe i f bprgwre faumber of
funct! onal i tisas uesedibed 198 o1t al Rl ERUAH 261 i8R B0aRFaplc 1o give all
configured to optinm ze a co ni cation between dccess poin 85 ghd
access t er nilediangd@ititia rddior usoet edwidtvmodnlerdd 8eaneaassitit ermwilralusers

Optim zer 308 can utilize infor ion regardin channel .conditi on,
pandw deh, _pamiae ichue fe BIRABHeERLAGERER. o& Brdrar Erpiragnit feosh
t he communi gati=@fAwidihi s i nformati on can be communi cated to schedul er
310. Optim zer 308 can further support at |east two different
i nterlaci ng(@M48lict ur edhel T wepdgler 428rie ponflguradisto sthealuk ayparenitia.

(or user t ner SR ERUSER DRFEEI A RaIT b RSt St S TR bt B e

or the nunberdeofo kenkAt frdtchedit] birhdtRAS Mhid i dsdfodatshaems enengsygek-t he
TTl since a longer TTl allows nore bits to be sent together.

Schedul er 3TPPRIBRSYHGDS WRCTE HRe USAT SEpies ISpOUrensan viaids ordeskspt i mi zer 308
and/ or fronydog accessg ] t - oy lon.as to t.

T o ze o R ot o, el Bl OB d, AR OB DR sk HTR
302 and/ or 8eHeardlink3ksiginennansgee (FeA Mg hedudrsanignlf 2ssigniacs hesstagd TRLAW)

a long TTI - Vs . Access termnal. 304 can Kk ch a.request
R L e e R S R s AR
comuni cat i game sef ofthoprperts Sunowedp@ticiatadapackesf paeiing faeesi TedkcRadPu0s

sent, is recejving the conmunicati t a highrate, etc. .

[ 0039] Gener %Cie.‘til?“agy gRe'rem ?IS“‘(‘}G'?'éﬁ‘gﬁg@ér‘i‘ob@%ﬁﬁﬂé‘fﬁ ¥hegI LANp thatis ey have
t ermi nal (s) sent b cgroied eﬁﬂ%@!ﬁﬂﬁif R0 AtHct DAMsHaRCEIFRRAT thteFhding ﬁtrucu re(s).

i nstrumnent ab Elﬁ achi eve high pick throughputs. Alternatively, | ong

TTI is can B8%(ki1i zel Yol olberscmplannsydral gove apddescobetnbele,

condi 11 ons- ool GRHNRANRLRATNRAS BlboliafileSyifl SO ARM EBLIY .,
supported, flexible partitioning of bandw dth resources bet wean sHor t
and | ong TTROViged. afYhig.tier prapaseeot shngliditaof erplatarions ther reetbadvldpges are shown
provi ded. [9Q4RLA . 0 n.nelude a decoder 312 and an
acknow edgenent l@%&ﬁ%ﬁﬁ %egnaglr)f%h%& %Ee“gt(;% ebrloc%i)zgésatﬁ b&é@gﬁfﬁm%‘??ﬂ’@@@?\?@&ted
si gnal and/®bat thamathpdakgesart herlehiredftorhpodeasatBs shak aavhaddehcdidfince

can enpl oy know edgment technjgue in conjunction wth an

ACK/ NACK pr‘g{ﬁé@%fe. ‘“%O%O??%?S’ RHHO WEHEY ordgrsadior canaurigally wigy othgyzets from

2007/ 025160hRCE6 W H2ONELATIANGRIHB MRV S || TBIREY adk\Qky é&%ﬁ{?}e&@d a
or

processor (.no shovvrll_) t8 al l ow access termnal to process an
store infor RRangRta ethodology in accordance with one or more aspects of the disclosed

3

embodiments. It is to be appreciated that the various acts may be implemented by software,
hardware, a combination thereof or any other suitable means (e.g. device, system, process,
component) for carrying out the functionality associated with the acts. It is also to be
appreciated that the acts are merely to illustrate certain aspects presented herein in a
simplified form and that these aspects may be illustrated by a lesser and/or greater number
of acts. Moreover, not all illustrated acts may be required to implement the following
methodologies. Those skilled in the art will understand and appreciate that a methodology

could alternatively be represented as a series of interrelated states or events, such as ina

state diagram.

[0048] FIG. 5 illustrates flow chart of a methodology 500 for assigning different

users to different transmission time intervals. The method 500 begins, at 502, where a



[ 0041] Access term nal 304 can report its capabilities, including

decoder sygsoffsifgat it can handle in terms of decodi ngcthisSoos/nsszeo
information can be transmitted to access point 302, for exanple, when

access term nal 304 connects to syste‘mlé)oo and periodically or
cont i nuousl ile,access terminal 304 is associated with syst 300.
Wih this PRRBTAEHERE oL pedie pErmRISYst BRAL GET6Pe S R AR b QEeHes
term nal 364K mBashredl MPREhMnclEHAitBHCRE DelpBbbrdod dEREndRPEPY RioudCARES
poi nt 302 mai/ schedul e access termnal 304 a large bandwidth in a

u

| ar ge chanheludieikadtic in the virolesn networlaud ©804, aalfata retemssdciate] wikh $he channel
hangi ng, it henefit TE,. for channel i et
because | st 3t Bre 3R BnbEh ARy ol Go R PERR R CF "

esti mat i oncorAmahivhieer Thd metloi@vhtiuch el 506 wheRCeEStmandtonts mhleshether
different types_ of conmunicatjon, voi ce, data, 1mage,  Vvideo,

(e.9., i .

...), accetfsscheiule 2 bog typpgmissing @m@én%r‘(aéﬂgé phoriransmigsicgrigne ayteryatjto the
dependi ng t . i - part | d
conmuni cat PaketrgREBlaapn b ABRLAR chhnct Rl RRA Gy AperbhE B A
t ransm ssi ngtttam@Enissibe tivel inteizad cart hd schedidedif{ diwechaahel condliibn fpoanand/or
ot her co jcation rameters. System 400 j ncl ydes, an_agcess. poi nt
402 in wi -t & SR B Bt %W@ﬁm&%waé%%@w@f SR AP Scboduied b

poi nt 402 eapimbItohtitien e ddRlAnflof te dHBOrAN 11 DGR PEe diBrstddGRS Snore

term nal 404 can |.ncl ude_a decoder 410 that Ttan decode a receive
si gnal andflen odatvirelras &etics ndoketenn bé enalpres and sisigped Adresisission fieal

404 | so_i ncl ude. k t hat |
cknow edgMSYArEHTIGU Hmabngiet 1 6h T ermR AR BIS TR . 1
shoul d be uigess baDen HidhclhbesR makeRRtifoRt10R3! stlabek Sitdhakill be
represent functions inplenented by a processor, software or

conbi nat i ofiisewsedprethelay. firnmmare). [0043]1t shoul d be understood

Lhatt whi | eyiongy ol | ol ] udloBounS e L oL ELEIARERLO. ACEEDS HOLA!

402, in other enbodi me unct’i ona i es*can be F{Or ne

access t er Htishald 46 4nddrstocd thatithechinek] h@ighetashs optibndl. 40 chépdel m zer
406 can include a channel condition nodule 414 and a data rate nodul e
416. ChanndiSSgHil PPERSHERRREVde iempalivn regifing thiedesied Wiralaging sirnefure
condi tion SHaRSkeked N ; hid Nard S,
Such as ST AP ARE Prckel RaEERE ) sGRD b AhchRTu fil HioaR o AEA
sent / r ecei thedvii¥or RItAN to andicatksuchachubata FartferwandHiblke trddBnisdamshe

configured to termne a data rate of a.current .co 1.cati on _and/ or
o opt | ol <tind foSeRmRg o B ki Lt PGl Aels FERE BeoRraBREah e
408 can i nginaehatialP@Re dnhe e Bréda-1andhaskdt itBsrhis At "F&Sef@se link

interval (TTl) nodule 420. The bandw dth nodul e 418 is configured to

9 det er m nEazsnyagiens channel@ssigneeresm be wsvasrrndrivmsaittedondhe forwardelink

b . T
& DB U B TR aPRT LA Snilioh 00 aldit IR HIRI G e B
bandwi dt h typdsibasdibBments, the bitire behdwidtiecanibeativids®into vy Prase e sans e

they follow different tine lines. As the users termnate, it frees up
t he bandwi BPR.Of petesienifelor KamBlGul e 420 is configured to schedule a

particul ar jg@guni cagi@! DL orth :oofhnl 1419 Tl d
be as | ong[as t]];;n(‘)lssi bm@rﬁnﬁ%rs F(iaJc‘r%]t %’)ﬁo en%anfs?itissforn(}%ﬂcﬁlg%kglh%g%;g#a??%%&s'
Thi s-i s usBpedifi¢aliysiflestented issusthingslabé forivaticlnk oyl reystelisk shetwe widh the

user receives resources i.n units of ocks. .. .
Same frasmission and TetraNsmission e&ay on each interface. A multiple-access

system can concurrently communicate with multiple terminals on the forward and
reverse links. The forward link (or downlink) refers to the communication from the
base station or access points to the terminals. The reverse link {or uplivk) refers to the
communication link from the terminals to the base stations or access points. The packet
transmission and processing timeline for a single forward-link/reverse-link interface will

now be described.



[ 0046] I n sone retransm ssion enbodi nents, schedul er 408 can add an
extra bit to the forward |ink assignnent nessage (FLAM or reverse

| i nk assi gnnment nessage (RLAM, indicating the interlacing structure
for the particular packet. The LAM woul dlindex the sanme set of

hop- ports bué now applies to a | arger set of physical frames. The
schedul er 408%3ddi t i onldieIsfrugian ©r Mskescess peint 5 iHutmkgdors ske toptof gl ﬁgudeeat

wi th ot her %%a%l:ﬂlgta sh:Sin }ﬁcg?o\{ﬁlaﬁfpﬂli Qﬁregg*g% it %tnfc%?rgcl gtflﬁ%ﬁ%i | h

t hose ot her LAMs ve di erent Interlacing struc
vi ew of the Sereipl dhystsystrerfsr thhaveesaRthidelse illsedtedboyR, bottom of the hgure at

net hodol o whi ch b | e ted in accgrdance th one
nor e aspeg!t g’%grl 8"‘;938\?%%66 F%?‘;Ipé’alﬁlg'ﬂ %@Llﬁﬁ‘?&ll@f Stslicl%\lé\: lagled @ﬁA B, C, D,
expl anat i on g, bhe et hedel Raiesrsaof ¢ h ung:gfjn ég:%gsgrﬂo g%()Q%n@acsc%g etgﬁm?lgl

acts (or function biocks), it is to rstoo apprecl a
t hat the metoRéaw Iﬂgsteaéﬁhh%ﬂmgft\m packetedf dyta tiith acwixl erterbifce dmtvard-ask sm

acts may, in_acgc ance, Wt rretho ol ogi es |ffer
orders and/ 6?Ve(1:35n3: fr FRES (?\?1? ﬁarbg% '§sz %%@f%%{mt g can Be'mnore

descri bed her &ishintdvRiceO¥Rbciate@twidl the bthldﬂﬁér ated acts may be required
to i npl enent a nethodol ogy in accordance with one or nore aspects of

t he di scl osé‘%ﬂi@r}rbodl rré?n efmtwaackhnba@mmnteﬁﬂzataa@mtnam endoded &mivarslink
t b t t t he
or oy ot heP S TR, oo RO Tiro A 13 Fole TR G1-REY Mluialil

for carryi ng. mucegshalﬁmmcaomaacbdesmeaf@muamqaawk&lana Bfcoded Snd trdnshts a
al so to be a I’eCII% gpthat the acts are nerely to illustrate certain

aspects pres rfr’fsé’fd1 (hwkeﬁg‘ﬁe%tltﬁﬁ?lﬂ’lo“é‘?ﬁg?élﬁhﬂ%]@ﬁtfhwal ¢ Hiak dransrpissios or
nmay be ill Uﬁ%ﬁl"f’& EIQOIPMU@‘IE{}D@&%@LEU gf]@f 3@@%@@&%&1&%\%3 ﬁlic%%%ftélﬁg h%ce{\ﬁ:g.

Mbr eover, IlTustrated a be re red
fol | owi ng néhhedoiosdidemenTbosle mcﬂche\dletigmérlit&e(ﬂ:miqu&hh konjoseiocatvdndaand

appreciate t t hadol o ould alternatively be represented as a
sgPi es of i ﬁt@mcggbmgcfoét gé g?coél%}’egtﬂné tlaél%‘ﬁm%%f H’%Fe‘égéft'@“[@l agr am
WD 2007/ 025&@@18@6!@5%939&&3331@1% é@% W#IGQQHQTTIS% @y dé‘ Ij)aﬁlk%eiiolwaid-

comuni cated by at | east one wrel ess device I s detect
nmeasur ed. THek Ak&nisalecednddingicopodiagobibe faltowing fayeact- Hﬁlpemdmm@mﬂor H-

various cri ff| |ntheW| rk. At 504, a
data rate asgcgc?egta {;%mgg? 'Ilw%t%eé Oé‘ﬁ Rgfeqess %‘E’&tefﬁzacfuﬁlé‘a “3 & apd p deprgeated
can be a fastt&. of the ampbunt of bits or data to be communi cated. The
nmet hod cont'tgues at 506 where a determ nation is nade whet her to

schedul e a R4 t r ansHRdls wersehiaki arcessvenmiol 684 slaosmits moerswilsbicoerse-

time interv ckat t he det

condi tion aﬁi(l%lk %%ga}z}glégl tﬁ;ﬁn‘%ggﬁ‘%genltéa Zﬁ%ﬁé ?F%hed 15 iﬂ‘grﬂag }S&P? ‘ipet‘}é‘“d a
interval cafererdslitiestiihedledfmehes strana el 4, comgb LA 1abscRQ08 a’a‘aﬁdll Ofpel f
t he data rat ort transmssion tine interval can

schedul ed |?°? ‘ﬂ%’leéﬁ'&ﬁﬂ‘eqongblﬁaﬂw 1?t§8tg%‘6asealﬁavf@%nstlh@quméwél@ is
high. It sheuhghhbssisndas §L§c%9é§ﬁ gﬂrecerm{de AMAR 208, r& %&(ﬁi cgelcoded

packet can be anal yzes and assigned a transniSsion
accordi ng tandithef o BLetgans 0@ onFearH- @wmtmnsmisblbnpé écpasket s can

be anal yzesy, can ncluded in an alternative interlacing
structure, ’wﬁg‘g‘h Wi | Ibﬁﬁfémg?l g%ﬁ%@gﬂa%lt]@t s A0 Prpersa ogn isperiiiself, as

enbodi ment sjjju@rLhnERh tAsshoBFERYIFBSSBO5chs:
shoul d be understood that the chgnnel aSS|an bﬁg&lgg’an%ﬁ%ﬁgltytﬁ'ftfagsmlta

channel as<ignie A6 grsned geeseagn. Pooforderd nfkoramamision; éxga:lhdmm:g adsi@ment
desired interl e f articular ket. According to
sone enmbodi C%%r?t@ gésngdngex#r%gﬁ%m?t éﬁ.?rr?ng 1%188‘3 408 ﬂ'ﬁ)ﬁh IR PTRRE A O 61

i ndi cat e suohstantiillyuld suhes tifio ks flRMWATAd 1inR badleR BEMENSSd {‘S G
assi gnnent zcan be, i ssyed and transmtted o? t he fornwar1 ?Oﬁkgﬁé]%ofnﬂ(

or at substHREPEFIOPS1HANRGA ABSIEIMRAL g&n behissied mud trdnimittkd padiesfbrward-link

prior to the reverse-link packet transmission in a system that includes a centralized
(access point) reverse-link scheduler. This is typically the case in some orthogonal

reverse-link access systems. It should be understood that access terminal initiated



11 [0051] The structure for the access point is illustrated at the top
of the figure at 602 having a six interlace forward-1|ink and
reverse-link structure, labeled as 1, 2, 3, 4, 5, and 6. The
structure for the access terminal is illd3trated at the bottom of the
figure at 604 having a six interlace forward-link and reverse-Ilink
structure, I'a¥seicdinkgassignment may py uged ipagoptentiqn basedifeyeise-lnk gesess astem,
that while Qﬁgpmggggﬁﬁwggint 602 and access term nal 604 are
illustrated having two packets of data with a six interlace
forward-|i nKO@ESd r ever®eh héfaknsd nave tUFEG. 7, fiktsgagdis DRnABRAsATssibR Site
packets of data and/lor there can be nore or |less inter]aces
associ at ed WFH? 1%&?%%?8?@?“?6@32}ﬁﬂugﬁ@““BﬁﬁﬁﬁHﬁﬁﬁWQe&E@@§§ﬁ&ﬂ@ﬁ“
602 transm f; s f O b : kD !

The 1ot shok R RIRACaMC QUMRRES ih M saBRHERLmALIoH Jfd 1l P SRHTER0 b
term nal 604a¢leivtstiase.t e fhotevatedtatdsifkr paedsgioir 702 ereclebided dyit) and 3, while

transmts a reverse-|,ink_ acknow ed to n dge, that the |as
forward-lin _IEhet t?‘{"eﬁ? JHieHass rji-mozf‘cc?ﬁ;ﬁ?ri“ﬂ&g% B Akt l%ﬁeli?cggegt g’?’deéug% thig igusgdye
retransni ssiTan dwasios UGaRS shidtiby of @€ Eird @dnsnTRE0A6KA MBHLNRIN e e AB. 18
an acknow edgnent techni que |?b;g£$unctlon wi th an ACK/ NACK pr ot ocol .

The decodi ngagséand hasbssanen wipeseissien therdef.de kinonke bogeesstthe TTI

occur durin -wWhich TTls B, C, and D. The forward-1ink
ACK i s deco ggﬁgﬁl eﬁgﬂ%?ﬁg&%%fgﬁéefolIomﬁng forward-Iink

t ransm ssi of0H6] HARQ 10et tha figriasd 11010 adc@sPRihtOITRANDM A EE 85D B FdivaRi0Rnk
represented_at 610. 00531Cn the reverse-1ink,

during TTls 5 an%é% :

access t er mPAZCt 80X 0 uing the Mrsh A TE neergatiteraipgl A&t dacpege thafrerrddlink prgket

TTI A, repr . Th (YT ' d

For vy d- |1 np ko Saamemt oo E R el RS Su RRE R ET, e

3, and 4. Themaokeiger sdyitieed tocwnfrhnmisatt hakedsie ré@tpR sf tHeae fe@vakd-tkk
nsni ssi.on successfully received. At

transm ssio _or.H:ARq_ %&5 ST
616, the fol"dBYHTHR IE{ @éefa@éaawna PeRENTYRflERFHgan be an
RL- transmi s&tionwidghroARRckSk AARSIBASLEs Wvith SROQEE A 1?%92@&1? ASHRKLA

be appreciated that this can process can repeat itse
i |1 ust rat edtiEes therlangaild4; asnlleypelad, tamnbe the AGKpavtr eao yyaml (PHY)

opportunity.g I J.. channel assignnent nessage. For
formard-linEE%FgﬁgﬁggéFﬁ%yePﬁgﬁgﬁgﬁﬂgwgﬁ§B?ﬁﬂﬂﬁﬂp“%%wt@étp%éﬁ%ﬁ #y710,
access poi ntheGORranihit A@rlﬁsﬂgid%b@léd@ﬁdEﬁ@dfr%fdﬂaﬁéjfdllio%n or@frdligyk or at
substantiallg@the_sane time as the forward-1ink packet transm ssion.

For rever sefFIKSYapfsmARR srsansersinids persymydmbmsoncaembediiestsedirandhe
tranam ssi orcr oo, SRRl o B! Shieheh e RS Ty L GebE S Betny2
rever se- | i nkndsicdnehittesk on tRhifarviasd-liypeiiadr lbyfordier 4ag8sthiliago MR AhiNegoRake
reverse-link access systens. |t should be understood that access
termnal i n%(otr}vg‘r[dgl H%F(et transmission.
[0057] On the reverse-link, an encoded reverse-link packet is transmitted by
access terminal during 712 or TTI “A”. At 714, the reverse-link packet is decoded and
a forward-link acknowledgment is sent confirming successful receipt of the latest
reverse-link transmission or H-ARQ retransmission. During 716, the forward-link ACK
is decoded and the following RL-transmission or H-ARQ retransmission is encoded. In
some embodiments, during the reverse-link transmission, channel assignment can be
issued and by access point 702. The assignment can be transmitted on the forward-link
before the reverse-link packet transmission in systems, for example, with a centralized
reverse-link scheduler. Typically this is the situation in most orthogonal reverse-link

access systems. Reverse-link assignment can be used in a contention based reverse-link

access systems, such as DS-CDMA.



reverse-link assignment may be used in a contention based
reverse-link access system such as DS-CDVA. 100551Wth reference now
to FIG 7, illustrated is a long transm ssion tinme interval having
three interlaces and in particular illust?ated is a three interlace

forward-|i n%@ﬁ reverFi -1 i nk gt,{uctur Wth the sane transm ssion
and retrans on del @So and Srllyshils the aigiatipp &vhep p diser iggedyqsdeearg-dipk
access poi Nund AR cAEAidkakabatksbn o Iy - |

for access tgrm' r?al 170{4 ar]e Isﬁgﬁeaﬁ%e %:telggralg %é%}%la?’mcggsf:%h@é%l%t&ﬁge
TTI dur at i osshednlet] meultiphe patlonts of muhpld inteslactsr dismigtplerpadifetsacan correspond
forward-1ink/reverserll packet and. t.he subsequent HARO . .
retransni ssit%ﬁﬁ{eh%lf Zlé‘ﬁ?{ra(gmf’%s%se Iaé"g‘fhifpﬁ’éﬁ%g’”fv K-Hak aIHGE%IF%'Hn]F HitgEfages
6 di scussed aah@ied to HRARFE@CsH Rrin@iaMab dol A (RAEE LB Alne 02
transmts an encoded forward-|ink packet at 706 during the first TTI.

Access ter nilfi91704 d&ded8llysnates dewivtepartitionspd edsetrcanwith umikedmterlaces or
encodes and _tr 1S A rse-|lin know edgenent durin 08, The
aci cnowl edgé%1 aﬁgsﬁ%?t“h Iflfzaeélga;{lg St(?:g(#mu!eh :{%%glénesl\é\%@feagg mcce@a@gnﬁ?ﬂ%fs Pawn at

| ast forwar did topknd tiRNENG Bi%drodl for addeBREINTILA1 1380 SRIBKNCA thelthitom of the
acknow edgmi:nt‘c be an acknow edgment technique in conjunction with
an ACK/ NACKISPESt o¢ssTs ofahey dildsirgrentesenisd ag Hean ileTusers qfdong TTI's are

i1l ustratedqedtlRgHL e e AdFO hysical: : i
can save onrﬁﬁrhe i nst ant aneous p'o&kg‘% Ioﬁlgﬁfl}? ﬁ%%@ﬁ@l?%{;a%%\%ﬂ%ﬁ%f Mﬁfgﬁm
t he rever sellll pikd ACKUKsisdenadettdaver evecRidY fgnak. tThe aftahhow ngrlacing
forward-1ink transm ssion retransm ssion is perforned, In

H Al . : eqa,
sone embodi FENTYT it P RG Wﬁ%&?@aﬁrﬁlw PN d 9 8 idontlegintris
assi gnnent  gRdnfrel iB@HELANP ¥t dI€re208 %%m%cﬂiﬂ'&rezgﬁ}l@@& atsgigﬁ'ﬁgﬁt%}tﬁg efllle
y the Sane tine as

the forward-1ink either before or at substantia
t he forwar dbpndykdihaer de dividatsimosisiogrrts 1 Bo8T7E@ncantte dediceteddol dank typrrof

e T L N T T

forward- i nixaeiepwipestgrmnt aiidsotB@themOBf avoid BehiRsS 6eSREN L §F& Jt  Of
the | atest reverse-link transm ssion or H ARQ retransm ssioh. During

716, the fofSHETHERISRNREKtfg¢eddecoded and the fol | owi ng
RL-transm sgj or H e LSSion.ls. encoded. In s
foen] i Sl &ﬁ%ﬁ;ﬁtﬁ, atlrétl Elrf‘smlgsglnnosﬁl,ucgﬁgﬁ\ﬁgigg éi%rébeg?l%%t

enbodi nents, during the reverse- ransmi

can be i ssumterindstoyctaeressbepmippricdiR: adliig Asdd@maD thCPNAREor RLAM that
transmtt ed. an %h f r.vvaC{d-I 1 nk before the reverse-1ink packet
o5 i kS

1 Srlasing Pl fof A particalar padkiel ebher ledddt erm-indaxk

transm ssi oh

schedul er. {R¥RhGakLGT lth'[)-Zmoi'@ aﬁd‘@an%ﬂd’fbﬁ;ﬁﬁ@ d lQrg'g}r::%ctte ﬁ?&f&)&%ﬁ%@@%ﬁl&% Aina

reverse-link access systens. Reverse- assig
cont ent i on ¥shsddenraanengee Hiahkhedesksives st @itide sitic hAASs 995t GRMAlier 13

0058] FI Gs. a Lllustrate the situation when a er receive
1[or wa]r d- i n?{SE%‘H%%’r g’{}}é}ﬁss‘gﬁlf' F‘ﬁfﬁ‘if?l&ﬁ%*?‘rﬁ%éj’i‘%%fww‘% Ehﬁgglz bt Agcermiished, fay
general , aceespld Bf Rsai@ingGadt BEcIRRR ik edaubt il&l\ﬁitkpﬁl%iﬁgglﬁlgﬂg? inerlacing

multiple interlaces. The nultiple packets can correspon
H ARQ proced8¥8ie.| n addition, the forward-1ink and reverse-link

oL 0e GRALTEC L8 0 A GG O B D TS

resour ces wiliazhnaliwithdhé ak@nhtdesstedlacing structure. In a regular six interlace structure, for
example, the CDM control channel punctures an entire channel, which is not assighed.
For example, for Frequency Division Duplexed (FDD), a FLAM in frame 0 implies data
transmissions in frames 0 through 5. The acknowledgment (ACK) could then be
transmitted on the RL in frames 8 and 9 and thus data is retransmitted in frames 12-17,
[0062] In order to fully appreciate the subject disclosure, short TTI will now be
compared to the long TTI option. This comparison makes that assumption that there is

a fixed retransmission time in both cases. With a short TTI duration, it is possible to



an alternative interlacing structure. The tinme interval for access
poi nt 80ZypbSfiiR¥reat the top and the time interval forpaggRsfen3s2ee

termnal 804 is shown at the bottomof the figure. Users of short
TTls are represented as A and B, whi | e Msers of long TTl's are

represented,as C E.. and E he,l.on | i roximately tw ce as
long as th Ch_éeﬂfg Irfla%ﬁqu gtbr%p MURERCT stene n}ﬁ?ﬁ‘@’(ﬂg&g@ﬁa‘mﬁ ’Iﬁlért'fc\ﬁfﬁlé{s.

The al t er ngifphiViearit WA 226Nk IAG1B (£ £1C SeHeuIeA RarS BB ROESmp Ik Bk 88hsmission in
constrai ned users. To avoid conflicts in this alternative interlacing

E tr gc_t gr ﬁ %R?dTl"Tr@dtb%@O&iﬁP& EtRRILiSEION 3§ nepsssariImesitof :chettgae-e ntire ;
For ench t(RBEE oo ARG BBl Sy C00E oP BE s i RR-PRE SRAF

descri bed msinpiveto atompdiTigueatiohl Mbissmes it texeniile da REc&Singldacodnd,
ot her neans t(?]éavoi conflicts between the types of assignnents can

be utilize¥rFBBEER AIATRE) EHB BE Inismiess sdover sommaraddeitmiong L duregon.
(whi ch Ca@&%h@s&%@speb@ﬂ%fﬁ&%ﬁx%ﬁ?%gs{iéi?}ﬁ%}tﬁﬁg, £%oﬁglpfd&ul}a§fe$gq%1&dgl ng

an extra bit to the FLAM or cates
i nt er| aci ngmaller patket szd @he mupbartof mfbamatipadiis) cordjeeed ibNhe ing i TTd exratibg,

t of hop- t d l.so apply top.a |larger s f physi cal
franmes. A SOHBM T ST FEHER FEL Ty o o R e oEHrARE W t h

LAVE sent  @atsnfdfdnk Bbed B3RESA patkbryBbdthloPtigndi fferent interlacing
structure. This can be acconpli'shed, for exanple by reserving a set

of channel [00p#le noded shert THE dumation carhleadia elarger nvmebemiféntedaden gompared

structure..| .control. annel .can puncture sonme of the tones
assi gned S aggg%gﬁ%%%@%%én%f ?%er%qe\?gccfnﬁ?a@ﬁ Foh e soramonfive |
a regul ar Hirwarddirkeoqse-Bilk twittel euchl Bloppadiiityefor i a@DMIGRNEES ink
channel punctures _an entire channel, Ich is not assigned. For

exanpl e, fOPIRSlesRiEHBSNITING forwardiinkyrevesse-IHDACK. FHencanbe aumbgied 0
il SR oY ._ _ t
(AGk) ®coun Ty aARRe P Ofc dhridh SOt (gl S8 Bikebror EVORTHAGMGROTT

data is retdditiomilly; eohingofithesresntt@-channd 06 Gi2f korthe tiakeing bHtheubdpyctive
appreciate. t sybj ect djsclosure, .short TTI. wll_ now be conpared to
the 1ong ﬁ-“%%ﬁ? Pgtrioresy 0%&%%5?@@&Oﬁﬁmcwﬁwﬁa@wﬂ&mq%c@%e

i s a fixedyftRédbRDAMGITBIARIL IHBoMB cARENNERSES imVib ihda bl Idihimum
duration, it is possible to W) 2007/025160PCT/ US2006/ 033269 14

achi eve r etatiolevephagfier wellias thorgramflarty of atsomiey paiThioningdetwdcamontnol and
| atency is ti Ly signifi.cant n _a.schedyl er (e.aq.
schedul>/er )H@?'ggﬁésge%c%%#ﬁg e %ﬁ@%ﬁ%ﬁ%@%’fﬁﬁe? %‘gﬁhﬁﬁh%'f{ hat

no H ARQ rdiratigism ssion i s necessary nost of the tine. [0063]Wth a

short TTI duration, duty cycle of traffic transmssion is small
[0065] Block hopping mode is commonly used for the RL traffic in orthogonal

systems (such as OFDMA & LFDMA) and may be beneficial on the FL as well (e.g.,
OFDMA TDD). A single TTI may include one or more consecutive (TDM) blocks. In
a block-hopping mode, channel and interference estimation can be done locally in every
biock, based on dedicated pilots (e.g., placed within this block). For slowly varying
(pedestrian) access terminals, channel estimation performance depends on the number
of pilot clusters across the frequency band spanned by the block as well as the total pilot
energy. Hence, a longer TTI duration helps to reduce pilot overhead without
performance loss. Consequently, a long TTI duration leads to a better link efficiency
for slowly varying channels. It is worth mentioning that there is no fundamental link
performance penalty for fast varying channels when a long TTT duration is chosen.
[0066] High data rate access terminals with good channel conditions tend fo

receive large channel assignments (in terms of the number of tones per interlace), to



relative to a long TTI duration. This nmeans that the required data

processi ngo(@eeReicdy, scheduling and encoding) rate perptffRidodsss2bs
| oner conpared to the long TTI duration, For the same spectral

ef ficiency and assi gnnent size, a shor t15TTI durati on yields a snaller

ket si t mber . of i nf tion bit ed to the_l TTI
G at | on, - G GRTARPERAE Dirpe S T ISP AGY TR ek A At Ptk Acvess
nurber of ténﬁm;émséﬁyqﬁ#p%&s&eﬁﬂMIMQH@oaerﬂﬁﬁﬂf@igh]me@ﬁmﬁfd by

options. [Q064]A short T uration can lead to a larger nudmber o
i nt er | aces thegifiatesdes wrearpwsgin Thwefare, dow aEdetarfaostlateneycie imperting

acconpani e i t i f ol -l ink/reverse-|ink conttol
Stch ae. opoilthh e BpEA TIEARBR, Rk R U oSk BUR SRR BT <
and forwar eedubdtick edros @M%ﬂﬁocéﬂ@iﬁg%mﬂ hedaaudiber Lefge assignment per
T "ot | onBeCAEIFERGRHPHgaies ARIAGYEBY IOPHEBEoL oYt (SHeRTHG RIS BEneTt 8af |
TTI options : to
the tim ngaef bhGnLAMRGRE b¥fe LDhEHhAG (oD &7d) S G Spbhiig Penet i t
of statisti ceﬁ nmu tal gjf&exi ng %ngl}%r ] Ol n% ngl n%; 'ogﬂlt Lg’se coerllt r ol
channel s. Estinsativn acasesy, intfreves ak high slgnai-fo-idise tatos(SNRay,dehee Balni num
control overhead as we|ll as the nularjty of resource partitioning
bet ween coRf Q{Fla&ﬁ?jpifﬂﬂii?( P?ﬁ ?ﬁeFﬁzgfag‘Fé%‘i’%sémF ﬁ’ﬁ? V’mé’aﬁi éYFéFIi@oﬁli‘PF&TI.
over head feﬁﬁsx{&n%fshﬁablwrbﬁgl Orke Qaceﬂ%fi’ﬁihﬁﬁin %&%ﬁhﬁl&e& BiRL N

node is commonly used for the RL traffic in orthogonal systens (suc
as OFDVA &[Q06H\VA) anBonacgedsderpmnas withddw datatrites Fid medenetelto peorgrthannel

OFDVA TDD) , .single TT ncl.ude .one or..nore.cponsecutive (T

bl ocks. 1 acebiE ey AReh BN it G R n S 8 SR BN st Byl oo
can be dongedcesidggnt lﬂteﬂél}efeéu@é@&hs ddasEeHpRN Diedb e Bdited frelshiéforbrate,
placed within this block). For slowy varying (pedestrian) access

t_elr i na: s, Uptahprokelesizas i relpiivebramallrasdién t rgpuirgreenti o of |
Ps! The't o LtoRiftHoRRok Bt CoRANEAEY {RHMARANSE hcehdif ftito

reduce pi | Ovexallgthiekag bencfitool a el TF IniRpatnl aps sot vepnisaguant foy theaict&9
TTI duration le better lLink efficiency for_slowy var

ds. t . [
channels. ?S\/&Sﬂﬂﬂ o S AT MY Eqarexer, 8 shest Thdy (’aﬁn%;?‘?%@ a
per f or manc gepenall el Szt a¥AEYIRBiGRN gs&sch\sﬂ@i' c@ndif?(]‘)]:%, %ﬂﬂhthat ligk
0066 S th goo

duration is Chosen. [ | H gh data rate access termna
channel cohefiget pardntedact reduges eloing avithathg @ TE Honatieh. Assialmpaelet sizé (on the

ternms of the numher t.one er i,nterlac to WO .. ]

2007/ _025168%81?{%266@;"0%%29@3 s iRl o PEA et o gine gpachqngp further
ef fi ci encyhurfing a€c8s RENinAMEn Pbehcheaial chlifions™ FroReRSSSnt GTavAaF BuM t h
very high rates at the link level, the overall throughput may be

limted byeHisiengy.rit isbengficial do FDM avestimdoor peanndinonditions, Hemg, minftiple
interface | St r - | f JTL duration

| ar ge assi g%%ﬁean )bs? i S?%é an %ghhe_ss%%% #tgﬁacéef ?r%iﬂ%;e%?%g oergr!?i 8V?§?‘%Efg per
| oad of t'T)(iq%%)ﬂalt:lap 51} t_hl’s(]ibﬁ&ﬁt, mgiulauig_hhalﬁm:d‘mrmimgﬂadeia(rgﬁteﬂﬁﬁ lﬂéﬁlﬂ&!&ﬁsaﬁﬁr
ho. assi oAb ACR" 60 B HEG LRS! FEbE TG oo (EFONE i PooT
assi gnent i5i2@)cohlifighd dan %B?HSN@RQ?, %b%hﬁ?%ﬁ@%r@%aﬁ%ﬁ&%%ﬁeﬁ%lyngf

hi gh signal -to-noise ratios hence ormance penha
a short TTwitHardong DRI dwatdat. t hat critical. Overall, a short TTI

channel coMEsT ons Flios Hiueett of B ARG REREipi shtkrsands
and noder affedsO 1iBR ahta HaAANRE APABDbit TRAR er@ﬁﬁ)ﬁrﬁiel H—EA'K(? Hakey fﬁ]{dcéssﬁ'%n

be limted by the link |evel transmssion rate, hence stringe
| at ency r etitieebihercesssipoinb(ARmoriyccedy terminal (AT), k mixtiotirlaceamtiswiusscarbe

et r evort e B RRER Bl Gt o be bR oL Bal offpaics

frames can be utilized and the six interlace structure is for example purposes. Timing of

transmissions associated with one of the six interlaces is shown for forward-link, at 902,

and for reverse-link, at 904. The timing of the other interlaces is the same but with all



[0068]Fig. 9 illustrates an H ARQ transm ssion timng. Both forward
and revergg hiks@dat a transm ssions support H-ARQ' To ppeyipdfiobiofzéd
rel ated processing tine at the access int (AP) and access term nal
(AT), a six interlace structure can be "utilized for both forward-1ink

be ut 111 2 e e e bR A RO B phr R el B PR ™"

Ti mi ng of ichems tHegatence ﬁ&ﬁ@@i@t&ﬁn&?ﬂe&nﬁﬁ?e.gﬁf PHieShlelélttenbaiedni S
shown for forward-link, at 902, and for reverse-link, at 904. The
timng of ERESACHEE 2 Hithe supesiiane piepmbleayric Bt Pafehon forwasfdink and as if

2007/ 02516@5@%%@@%@@&@&@@0@%&?&@%ftEd by the sane

nunber of ranes his Interface structure 1 gnores the presence
of the supi@b®lane prEartid frwerddink?BR¥idnnsames theiaetivd mabsydr&-dink PHEY rfrang:s

occurs as jf the erfranme preanple § resent _on forward-1ink
O e el o B Rt o Bl B Sh ATk e g Sl Sel
[ 0069] For &aﬁmmfaﬁa&pfokwﬁhqmWﬁmh@ﬁiﬁé&@ﬁ%ﬁ%&r&%@aﬁn@e

PRY franme k apply to the interlace containing forwar
k, and a fbr3aARQ refransmisaions sssoonted wifhidhedragsohissien PialystintsimPIKY ifisme k

acknow edged on rse-lLink PRY fr k+3. HARQ r.etransm ssigns

255001 at edoH 1R THPER A5HOR St 1 1edPe el amsrais i e o 1 - Gy
PITY framesmiehRepithfies af H-ARQPRuaAiHiSNST1a8c0 81 L 3exs witkr?.8lms g_z LS
frame structure provides an H ARQ retransni ssion |latency of -5.5 ns

with 1.8 niapes)pRyropesinetimeat ntlhthessT aed therd.at both the AT and the
AP. [0070 h L0k i h i ve jf
L 00701 fefgyrof he reﬁ{oq‘rtﬁv]grelv%%% Wﬁ,f%hlgﬂxg%'&%&a} Alved, Hi¥id-floic PEY frame &

forward-|i TY frane T¢ ap e contalining

rever se- | i agpiPioliNe inmtainee kaaindiirefeseiial SERY fimlie kARSI IS eDR- 101k
reverse-link PRY.frame k i'ﬁglgcknow{ edged on forward-Link PLTY frame
k+2. HARQ FRASTATLM Fsieyees-Hak SE atame hils priaowiedaedon Srgard: i PV dfame

in PRY fra j r wher ! .SS] PN
ndex, neor B ARGt it PR B el Rl R BT e
retransm ssécanid € doynes fo+6n Svhees wistthe @tronsmisidn Ridex,fo=Ayig).. of

processi ng, i at the AT, and 2.7 ns. (3 PLTY_ frames) .of processi

P eCar CPWORE 3 . s g eGP higty mrb ARGl Ao R G 0 o
for rever sgshiik).$ hRGE PENEfibrhePst protasids i Reid ATRATST BRTEPHY
denodul ation and data packet encodi ng/ nbdul ation - tasks that are

much si npl Ermenfprsesingdirest e dddFharddyeed proo®eingitinte at dfechTrite now
to Fig. 1Oapﬁr£ﬂﬁﬁ§é fo?%&%rs'eﬁjr%nsin%e%ﬁgATrgnfyr 1'16% §to perform assignment

demodulation and data packet encoding/modulation — tasks that are much simpler than

data packet demodulation.

[0072] With reference now to Fig. 10, illustrated is an H-ARQ interlace
structure for extended transmission duration assignments. It should be understood that
the examples disclosed herein are merely examples and there may be more or less
frames than those shown and described in the figures. In addition to the H-ARQ
interlace structure described above, an extended transmission duration assignment is
provided. Such assignments can extend transmission over multiple PHY frames and
can alter the timing of transmissions and corresponding ACK transmissions relative to
the assignments illustrated in the above figures. The extended transmission duration
assignments can be useful for link-budget limited users who can benefit from encoding
transmissions over a longer transmission duration. Extended fransmission duration

assignments can create a potential for resource assignment collisions with standard



structure for extended transm ssion duration assignnents It should be
understood that the exanples disclosed herein are nerely exanpl es and
there may be nore or less franes than those shown and described in
the figures. In addition to the HARQ i nérl ace structure described
above, an extended tragﬁrri ssi on dur a&glg{g ﬁSSi gnment i s provided. Such
assi gnment s “EHAE R AR TCATETS SefOH LB UIRLINRTASE EespRpe RPABEBE MR RFayent
alter the tis@H&iIiodsr ansm ssions and correspondi ng ACK transm ssi ons
relative to the assignnents illustrated in the above figures. The

ext ended tr &7 ssi on Fauthetfooverddisk.gHnsntest at dre top ofiSefing| atf 1002, extended

| i nk-budget .| jmted user.s who can benefit from encodi ransm ssi ons
over a Igngttalra h{ﬁrntg IQ%H%%EI% aﬁ%@@ﬁg%ﬁ%ﬁ%@ﬁwaﬁ"ﬁ'ﬁﬁ%%"aﬁjﬁﬁfé’(pipg’nto the
assi gnment s igaface ceahBigy ROWEALHA PHP RS URCRRES 5 IAMBAL89] i Si ons
with standard 17 assignnents, and the access node (AN) shoul d manage
resour ce as$PBHNEHOR OR éorpiaed; Bl PHYClarsen 4 thaivghd+S[ioada@briedgethen reverse-
forward |ink, i 3 o] figqure, .at 1002 XL ed

transni ssi orﬁn%ﬁ%ﬂg ?%I%@Z{ggit%tﬁu 1111nt&bt ﬁgt?g%lretni%{}%n]isﬁo’fl%?s\ﬁ%?ﬁ?‘??Nﬁtgng‘?-w

frane /c apphysnhisidhehai sthes inaRIEY CRmiedl Mi th PIavviednsks| i1k, Ri%:d 5 angs / ¢

t hrough k+5. A forvvard-cjéi nk 6ransm’ ssion on forward-link PHY frames k
through k+ EUESBERABMIEIgEd:dn -+ elEisetiuchire HI9Z mreides ¥nH-ARRough
k+9. HARQ r elirafaiilisg 148% ' ' tg@l{@' ) N34
starts in PHYaframs1 k sta ?J?ﬁgq%ﬁﬁ?rl\gnlégqlgﬁy n \/\Elélfélog&lslélg?ﬁ%e at both
ret r ansni ssiwriciesdésnimtQAT) andihamecest nadet ur e 1002 provi des an H ARQ

retransm ssj atency,.Qf 11 ns with 1.8 ns (2 PHY franes) of
processi ng t(ﬁﬁ%j at bo%&ﬂa}"r‘? FIEECAOY o dpgepggse Elﬂﬁ?)lhgﬁﬁt@cdﬁ’é thechadion pfghe.

[0074) Wth figfierenc®, BRvhddd tHRmi SNAI ®eatlohMsig .
bottom of the fi guré at 1004, extended tr %E%%%i#gﬂ{agéﬁgfﬁﬁ&agrd fink

assi gnment sPHNa ragediapeli ta thomigalade bomiinpgYe Fersiinld BITNpipdnyest/o- X thevugh
T P AIRSLON  ly EU TR ek .

reverse-link transmssion on r
i's acknow egidmdwhdgedverserseilink FRHY flname /k+HEAR SR GBRS AL SSARD Sith
in

associ at ed %ﬁ“.h the transm ssion that starts in PHY flrame k start

PHY frames K¢ UEDHNHER Ehah stags {mBHY dranavestnig o1 BHYi fiaress, =20, where T the
frame strucluhe,lif04, pueyides; an 1pl-ARQ ret ransm ssion. | at ency of 11
ms with 1.8 ne (2 PHY fdfg)\é’rres Lo 'p?%lcs:elgm ﬁg“%t%‘lﬁe?g‘fflflﬁéldﬁéE‘ég'éXR

term nal angti2nsmissor( BidAkly of § RmBSYitlDT .8 PIOCEFIEY HE ek Y Rbcdsiife ARRES the
node. [0075]FI G, 11 is 3 How cgﬁrt of a nethodol ogy 1100 for

transm tti g S rPRRY @1 Prikna bt BRYexess) ofprechsingdunbeighnascestnotie02,
where a for[ggvs]-l | Nk pPrREKALSs b $108NGRAGH e BHASEEEDRS) ﬁ?éﬁsﬁ@%géggg@rd

encoded packet is then transmtted to an access~termnal.
term nal r i dpgaspacket. fldvewagttiod begingpackidR, whete defondas-linkeapas keincoddd
1104. If the t he access term nal

£ fully decoded,
encodes a r gvegl?‘gzg%sip:?fsélt‘:t?ﬁ%g\?ﬁsoélg‘!ti}B%%‘ﬁfel%((gl}?%@ants’@l%@léﬂ@Wa@%’ﬁ%termmal- The

successf ul dceaeitginief réd3brel BeBRdarHilk phElRSHd 889 ri
automatic repeat request (H ARQ ret r}arlljtgm' ss{pil)n N %]@Qk&ﬁ%gsa'tﬁm, [f the

transmi t t e EFlinBcaessbdly dseeded, tharcsoBrmifabenceder sevbisekinBCK i s

recei ved by } 11 and t acces oj nt decodes

the rever Sen {(I niﬁlgﬁ%ﬁf&i‘ﬁ/gtg Et:o?%ci@B\g%ﬁg? S%‘Je%?ﬁ@?cefﬂji@ tl‘grflemé"l{“ﬁe

fol | owi ng ftenwaisdioh |(mq}tm-iaraslmmicqepe(a@fe_qhbgi\ﬁ@m@@? %%Hélﬁ%éi%) “The ACK is

[0076] I n other enhodinents, each transm ssion cycle can be

acconpani e d1aB§,mltte to the access point, at 1106. The reverse-link ACK is received by the access
point, at 1108, and the access point decodes the reverse-link ACK. The access point, at
1110, then encodes the following forward-link transmission (or H-ARQ retransmission).
[0076] In other embodiments, each transmission cycle can be accompanied by
an opportunity to transmit a channel assignment message. For forward-link

transmission(s), channel assignment is issued, at 1112, and transmitted on the forward-

link prior to (or at substantially the same time as) the forward-link packet transmission.



an opportunity to transmt a channel assignnent nessage. For

f or war d- IywBkob7@8sRg1 ssi on(s), channel assignment is issgegdusiosdiiéo
and transmtted on the forward-link prior to (or at substantially the

sanme tinme as) the forward-1ink packet t¥®ansni ssion. WO

2007/ 02516QPCT/. TJ S2006/.0 6 It shoul. ted t.hat block.1112
o shown wfteTOHOPE Gt HRBICEE T bt cHp R sTic ST ShrLtogpiiba et s
[0077] FI G optonkp @ flow chart of a nethodol ogy- 1200 for transmtting
a reverse- link data packet. The method begins, at 1202, where a

reverse- | i M7phcket FEGelkisadhw diitsofermabednjosalfdopenfsoriting alygvesse-

[ h d N h i tt.ed !
sccess D01 e o 05y MUE RS EABSLu f 07 ek L o8P e
rever se- | i Tisacdeeig ¢ Veqreforach Bnsh sReaIRNE. The E8QMed bhckehi fakdset

(either the | atest reverse-link transm ssion or H ARQ retransm ssion)
was succesSusmitied oadosbeptiongwhich sarbe amagegssigraingl flezargfodre

ACK) i . ' ) :
{ranom o | PoRars pftaftel sl aihonbale 1744, HEHE palRR GRED B vanertl
ex ﬁrrp{Me, | b&msﬁgﬁmmﬁ{mmﬂ?dnsmﬁbioﬁﬁlﬁﬁs sﬁcbﬁstsﬁﬂiwmeﬁivddi ank _dect:odedT,ha

now e nt is received, for ex e, a e acgess point. e
ﬁgxt reve?g’g‘l" dﬂ%ﬂqqs&ggvﬂeggmgw @&Isgmdﬁéw‘gﬁ%%}g@?@ﬁ&?roé- df€oded,
at 1210. [ BQ88k A AR RACK (P Mrdard 15 A AORIEIER LA gﬁg@%@@&d‘ fhrbe

acconpani ed by an opportunity to transmt channel assi nt mesSage.
I n these eesohlendytan, acgess tarmimalt A0S, dei forwafl-lmk ackirodedfment is received,

reverse-|ipk packet t 1202, . annel assignnent can be | d, at
1515 i sTEASRE: 4148 Ao iR Bt e RO R P FTBRE. | i k.
Channel asghghdEBiiodyid chdoabg i §gi®n is usef-ul in a systemwth a

centralized (access point) reverse-link schedule. Wich is typically

the case i W08l or t hoborther sehpdiments, ithadransmdssipngyysieshoulibe shenmimenied by

not ed t hat r_[0: LRIt rseslin i t

o used | nbBSRERED o LRI dl ol Bihe BRGSO (OIS SRR P
direct sequemnogssiadel wi oncsdedrevaibd-Tiflt gackeis 851200 NEKAVK) assiERA&R chi be
shoul d be understood that FIGs. 11 and 12 are shown and descri bed

above wi t hisSP¥lefididé {hisihams] pesigomsnt cdhedrasmitind qdbe fopardglink.
(eneral SR BIRIR A AR SN SRR B

general, every access term pl'e pac
( cor r esponpéing r¢vershliflescheduldd WRQhGs gremdizshe arae imudnt ¢riogonaltresersecld:

In addition, forward-|ink. and reverse-link jnter]ace ssi gn to the
Sane. accesB PRI RO oane Dot Ba iors Bt S HotmBtE & 19
i 11 ustrat egsspAnRXEMRY BE Mscdl ih &l BASNEQRTTHALBE FvblsBNink \et Rk :R00 suMl ALdifRs
communi cation system 1300 depicts one base station and one term nal

for sake ofeqperdgicpge diganapltipla aceess(BSHeDNPr eci at ed that system

1300.can | pghiie T o 0aR00E RS ShAHGN 190855 5R Reh R0 Ba

nore t han erm nal Or UuUSer devi CE€, eréein a

stati ons askbverwitherefdrairk so tRRitheisudsdranubalrbosives BifbBrardlinkliahd fyvert-
for the exenpl ary base station and terni nal described below In
addi ti on, JpK fransprssion o siagleantegdace. In general, every access termmal can be

scheduled multiple packets (corresponding to different H-ARQ processes) ‘on multiple

interlaces. In addition, forward-link and reverse-link interlaces assigned to the same
access terminal do not have to be aligned in time.

[0080] FIG. 13 illusirates an exemplary wireless communication system 1300.
Wireless communication system 1300 depicts one base station and one terminal for sake
of brevity. However, it is to be appreciated that system: 1300 can include more than one
base station or access point and/or more than one terminal or user device, wherein
additional base stations and/or terminals can be substantially similar or different for the

exemplary base station and terminal described below. In addition, it is to be appreciated



WD 2007/ 025160PCT/ US2006/ 033269 19 that the base station and/or the

term nal wan@Rs5RY the systens and/or nethods descri bedchgris€iooiReo
facilitate wirel ess comuni cation there between. [0081l] Referring now

to Fig. 13, on a downlink, at access pO]rSht 1305, a transnmit (TX) data
processor 13 receives, fornmats, codes, interleaves d no u‘%at es
Cor - synbol Hkfeets st doe, i R AR R G AP D S RBPEOS. dar a
symbol s") . désceineiidreifRe Bl Wikles kemSlulstianthel BEReges the data
synbol s and pilot synmbols and provides a stream of synmbols. A synbol

nodul at or 180831 nul t | Betexdes waw & Bigel1hidnot deyynlink) &f agerss obinki 305, a tepsmit

o N i B 00 bW T, BT
sent cont i syabsnyapsytreffie Masydnd @howeds rasiuldie sphibels (SEADSsHlem, e

frequency divjsion nul :ﬂiépl exed (FDVM, orthogonal freguency division
mul ti pl exedybsipgdulator s 1§ir¢eives sudpraceseetbe daesympolsiand giethwynbols and

di vi si on I | VISl ' .
00821 At r Sl E¥E6arh b Mmndlt, R3EH81Hbaua: T BENES Sl wiorcam
of symnbol ssymbads embolasingase dhblragnsi gnidiots. diudh trandrhie symioolandy kensdata
(e.g., anmplifjes, filters, and frequency upcgnverts) the anal og

signal s toSYj[@h r%l?’é(’téy’a'g%lofﬂﬁ‘géi? e‘é‘y&P’EQa gt symbplsmek B sttt over
the wirele o ' ' ] :hr ough
anant enna. TASRORAFIn el iSyAMYoriot, Thgpibt yiypoliy be HMAREL A
recei ves t hoiligdewsidi(RRM); grilxgoasldfr@uendyudisismnreddplese CRPM), thoe division

' it 40. Recei . it.134 it 0.,
Fiters amRed RN Reatien opotRuinieid FBM.o SRR b8 gna
and di gi ti zegt I%dqgmlﬁi oned signal to obtain sanples. A synbol

denodul ator 1345 obtains N_recei ved synbols and provides received
pilot synbd#®2lo a pAdteé@@@iermmTwﬁ)cmﬂ mesdeivies adheanverss theghern of

denodul at or,: . ' : r G e estimte for
e downt | PSS bAd G bR SRE il 0 HEREK LRRRABIE e bR, il
recei ved dahafisquehey spdoaveaty) dhaerdiigasigaliio gt hic trloemlitiBicall saftshle for
estimates of the transmtted data synmbols), and provides the data

synmbol est PABTEESIPHOYH WH%)F%? <485 davmlink signal 5 thanasmitiaktirough
(e.g., synheb,damrps) ft%ﬁl%'tgﬁﬁhélg.a)&? genin?dé? }?332 ggtagteﬁ@ﬁ%éoe%@%

estimates to recover the transmtte e processing by
synbol denddwhhatkongibd did prostideX a derteaved sipnektoarred 36 ving (ROWVR)dBdnt ar y

to the progessin nbol...nodul at.or 1315.and TX.data ptocessor
1310, r b p BERT VR L 70 ERRLEER b o SToEBmat L e TR v} e
dat a procesgeived 36Ri1RHACRSERS the &fddiifond@tBnANE oBfagYVd sdat &reparbol s.
A synmhol nodul ator 1365 receives and nmultipl exes the data synbols

wi th pil ot depaddater 1348rdbiins Nreerivestsysbolsand ppeadesdecsivedpilobaymlas to a
symbol s. Apro\égsglo R’y()%ls g‘l'pagﬁgi esa{llg&glg Ogéxlqg'oel%gl%oéglator 1345 further receives a

frequency response estimate for the downlink from processor 1330, performs data

demodulation on the received data symbols to obtain data symbol estimates (which are
estimates of the transmiited data symbols), and provides the data symbol estimates to an
RX data processor 1355, which demodulates (e.g., symbol demaps), deinterieaves, and
decodes the data symbol estimates to recover the transmitted traffic data. The
processing by symbol demodulator 1345 and RX data processor 1355 1s complementary
to the processing by symbol modulator 1315 and TX data processor 1310, respectively,
at access point 1305.

[0083] On the uplink, a TX data processor 1360 processes traffic data and
provides data symbols. A symbol modulator 1365 receives and multiplexes the data
symbols with pilot symbols, performs modulation, and provides a stream of symbols. A



transmitter unit 1370 then receives and processes the stream of

synbol s tw@odesidiee an uplink signal, which is transm tpegddRYoobss269
antenna 1335 to the access point 1305. [0084] At access point 1305,

the uplink signal fromtermnal 1330 is ¢ ecei ved by the antenna 1325
and processed hy a regeiver uni.t 1375 to obtain sanpl es synbol
emodul at oFetEbe TP SEi SRt ssBd Fuorsrs tironn o sBLoT L Ketiserle an
pi | ot synbegpsnlesshdllaiicsisiakmaedibyahesntbal 1336 el kess pointiG At a

processor 1385 processes the data synmbol estinmates to recover the
traffic dai®@8tt ansnmi At eepepypaiel IF0aathe uglek signg fivoetssoinall B39 ipackoRVBY

channel esfj.matl {4 . _nal. smiting on the

ot imi. [ oOaRiraE LSRN o s B (37305 ke R, 4 ot
coor di nat ederiedidger 1380cthgn Speesats tha s@ﬁpl@@ﬁﬂﬁ;&o@i@é@fecéﬁ&ﬁpi@dﬂgﬁﬁbmaﬁm
1330, respectively. Respective processors 1390 and 1350 can be

associ at ed9¢ip sk Sipalghiardhy WRHNs HEWRX dafraprogeseerel 385 pEreamice Sisedatand
data. Proc %I%sdlﬁ%tgs ﬁa’lgfév%? BeGARnahS tr?ﬁsr %ﬁ%f géri[}%ﬁja?tlg .SA&)(I)%E‘JRS or

derive fredquency and I mpul se response esti nmates ne “uplin
downl i nk, i 2%peaforme canneDés8fiaFion fa eath hdtive eeradnsd Sisngyistigon Be gplink.

FDVA, OF gﬁl\m T , etc. ltiple termnals_can transmt
concurr ems t he G5ICPFIRES lli%p ag&é%r%(gd’%‘i?% feeﬁn cqniel, sPidinalis; BERAS cfaly
be shared i¢f : | pdleSrmid . i I

t echni quesaﬁggﬁ}D bdejal tgf;c?é@ nmfcggsc_’eglsa_&\%er e ?ﬁg@g,%ﬁ%ﬁbgﬁ%aﬁ%?b%e per%%eﬁsors
RS eitliaetisioipo il et i o e g e
edges). J
frequency Grdrs F“g‘%l flaa‘f g’f°°8%§8]f‘? ﬁ%’pﬁﬁiﬁg‘) ﬁaf?ealgtce‘?:eﬁ’f?ﬂ’ﬂlfé@lp&t’g{??‘? fgdgrive
her ei n ey frogudnBP bRIBRIASE rB¥poNsE éstivfatd¥Eande ubBik MEARRink! RESRtively.

techni ques _may be inplenented in hardware, software, or a conbi nation

t her eof . FUIOSE] har dwéerea miipdaresresg systiem (eige FINMde SSINAURDMA JEBN Aor

channel est] ' her i1 hy . e Lcati
cpeci 1.1 eGPl B e ol | AL ottt o B8 Bl 00 bR B
(DSPs) ; di pil¢tashblsingaalayjpechasd kingng diffepas trSRDS ) Theuhaga e¥ibitonl 0gi C
devices (PLDs)., field progranmmab ate arrays pr 0cessors,

I FPGAs) ,
cont r ol | er SCTRHIEFSREOR PS5l fases _Er(geélfﬁrﬁlfﬁé“é]ﬂ?@,sg’iﬁé%}@?@@ﬁlr%’ﬁﬂ@e
units desi a&&é@%g&@@@ﬁ@&@&& ei&btﬁ?&%areag%g @%esb@mgﬁbb%ng

conbi nati on thereo Sof twar e, "I npl ement at can t hr oug
modul es ( estyuciurp meubthe desiralfla teobtemdieqaentystivarsily fonatchgemfinalnThee

f ti i b h in..Th ft b t di
ronor v uni (R e bhipin Wy BR b ErE D53 a8 For bl these
t o be undetsshiigebstiiat bd inghl@hEReH MBSy A6 SOFWRRY 0P8 E8LBInERYL freof, For a

i npl emented by hardware, software, firmvare, m ddl eware, m crocode,

or any conbirA¥ereGppleTeaniasion, thnerraesinsytsaned fnghamehestimstion aray be
cohe”or | colu BBl YAk orl o b BopiEIoh SHBITE, B B RRSHS L S P Blay
st gred in ammmmmﬁ},ﬁiﬁwbﬂggﬂ mm@bsi?dM@QDSBBs);gmmmhbleA
code segmept.npy.re nt a procedure, a function, .a subprogram a
progr amg aﬂ%ﬁ?@s Eﬁeﬁéﬁbﬁ@@ﬁ’?‘?%?m%‘a SdaiecTrays GRG AR @Oﬁﬁgkfég@,nﬁaﬂefss
cl ass, or o SOAINAS bEheBlockSH bt ADSroriPhhsSokRL o tRutofth e

program st at enments. _ segmenf nmay be coupl e another
segnent or fischensdlgacribed hewir, br byophistiogtharaif oV ithemdimare) gnplementation

i nfornmation, .data r n arapeters, ..or nmepory .conte .
II nf or mat : offin bfr%?ﬁ@ﬁ@%@ﬁk%ﬁeﬁ@cg,m%ﬁi}mﬁ% m&%&gﬁéﬁﬁﬁ%gn the
forwar ded, iRktiddsaRSdHDel AereltS | THE MY aPdibdRPLBYHR ted RGhHbInFENR" Y

sharing, nmessage passing, token passing, network transm ssion, etc.
executed by the processors 1390 and 1350,

[0087] It is to be understood that the embodiments described herein may be

implemented by hardware, software, firmware, middleware, microcode, or any
combination thereof. When the systems and/or methods are implemented in software

b4

firmware, middleware or microcode, program code or code segments, they may be



[ 0088] For a software inplenentation, the techniques described herein
may be i nphei®hedoW th nodul es (e.g., procedures, funcpprerS200805526P
on) that performthe functions described herein. The software codes

may be stored in nmenory units and exec d by processors. The nenory

nit may be i npl enented within the processor or external ,to the
T oceasn: - SRR gL el R STy HoBas Atads Seement
processor LhkougBsenfs hRIESITE 3 nétton, & siR¥EramNa bitrAh ta rolBAS A EWhRhtine,

has been desCribed above includes exanples of one or nore
enmbodi nent 8 maduls, g sowarcpackage, melassposanyombinptige of ishuctiopsrdata

oo b R O bl e B A o e B 1000 b el S R OSE
skill in t bepnint ofE farde@aoiicnf by hatsinmad/dueidding GTDhdNah] g atfithents,

pernut ati ons of various enbodi nents are possible. Accordi n(gl y, the
descri bed BFBGIRRE PeAIEY Portantciemainpragenants, Pataetetes.d8idaeicomay be

nodi fi cati r}g V i At : . : yg i i Lal ﬁqﬂ f
t he appendggﬁg‘?’al nsa%%—(%[r)t ﬁé}rﬁ%{@%&us{nﬁé e gt%lgrﬁééaﬁ%%?iutdﬁng er?rls'%ﬂ%g?
"i ncl udes" niessags @dssing, tkeh passinpenetavdt fradndsssay; efet i on or the cl ains,
such termis intended to be inclusive i.n a manner simlar to the term
"conpri si nigoss] " conpPT &F¢ivare SmplgmenisHen.cbe reHawsicrspbad fsrep may be
transi ti onghpMbicel Ryith thbile (eﬁg,}rsaee{%, fudeticRs BB Snf e ASRBHEO 3
transm ssion tinme interval, co Ising, I n conbination, t steps of:
measuri ng &uwshennddscriaddietdion Thasetivae cades negydie stored ramkmory units and
conmuni cat ed bgedﬁat | east on.ff Wi rel ess .devi fc:)e' algcertgi nénr}?tha dat a
rate a_sspcfe}é?cél LB HOFeREO S, [P REopInitEnAy gir_gp ’é:\?ilt@ W" _ © processor o1
det er mi ni n@xﬁéﬁ_ﬁl f&hebﬁbc@@sbﬁ%h@ivﬁ da%‘ﬂc&ﬂ?@édﬂaﬁﬁjﬁ@ﬁi\fe!%u pUes R or
a short transmssion tine interval for an encoded packet based on the
measur ed cBEISABPT Bweiehasausmganss igkeoym witheatdata rate: and

i ndi cating {nterl @i r ) lity
of interl aé@r%j str uc?ﬁilrléeega o%eﬁt%%éet%%ﬁ%gd@(fa%ggﬁ%te?{a&gﬁes %%\%ﬁee&e]#élr%t he
i nt er| aci ngmbbditehntst & kool dohesepint pdesiblp &cddtribSevepyledrbigablby ombihatign.

an extra bit to a forward |jnk. assi gnnent nessage (FLA or a reverse
link assi gﬁmpwggﬁgae(hq_dgmes for Igurposes of descri’gmg(the afg/rpementioned

embodiments, but one of ordinary skill in the art may recognize that many further

combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

clatm.



2. The nethod as clainmed in claiml, further conprising the step of:
scheduling a long transmssion tine id2erval if the channel condition
is poor and there is a low data rate. 3. The nethod as clained in
claim2, wherein the interlacing structure for the encoded packet
includes an interlace of three for @LABMard and a reverse link. 4.
The method as clainmed in any one of clains 1 to 3, further conprising
the step of: scheduling a short transmssion tine interval if the
channely, condi fiegddifor S8R r%@trérﬂﬁuﬂﬁﬁléhrﬁ@{r@erbéi Birfising in J&?ﬁblﬁ%&@@he
as clainmed in claim4, wherein the interlacing structure for th
encodedtgpaeket includes an interlace of six for a forward and a
reverse |ink, The od claimil in
the steps o f ea@un s%a channg'l co gﬁlﬁ)g lba%egﬁ Iatt Te ﬁt (8}6 pg{;keft gglg}fnuglcgggorﬁ%cﬁt ?eastg
mnreleiaedﬁm&gedeasaertaln|ng a data rate associated wth the at

| east a second wirel ess device; deternilning whether to schedule a

| ong t r ansniss&Igining reatp fpte pssariatsd vt the af lcast pne paredoss deviem ti rre

interval to

t he neasure Rﬁanné%%ggﬁngﬁgﬁ%g d¥{hg%§§%g§ é#ﬁe&qgéﬁgl?gﬁ the

at | eastansmzeiontichainteeyat & alesncod:d pankkt based ontthangasuréd ditgmhél&:ondltlon
i of the first wirel ess device at

transnls ion time interva
subst arfft é}?q%ﬁc?ﬁ?én@di?éawenén%s the transmssion time interval of the
second wir ellﬁﬁ%&tgl%vdn(iﬁterla&n% Srii @ ERRP 5t 1%&%;1%@&#5&% ap'gltn[éfﬁh'n ns

for assigning one of e transmssion tine inter to a dser
deV|ceSUCGMpwdhnmgenmﬂﬁdpwﬂwnation an optinizer that analyzes

a condition s. dat a and dat.a rat he rel ess
Gt o packer ierdin the Sl g At Pt Pl BR e SR S Fie S hY Sk 50 e
i nt er vakirh 8ft 188 feeRdIRAk Rafdalent WBRLSE (FILAMY) bf @Pe'il@}s%sdnﬁrésshgrﬁﬁent message
interval is one of a long transmssion tinme interval or a short

transmiB&Adh)-ti me interval and that indicates an interlacing
structure fromat |east one of a plurality of interlacing structures
for the encoded packet, and that comuni cates the interlacing

struct ure forheth@h@hgndbingdpaclkah 10 rdddidgp@dinehtkepirt to a forward
| i nk assi gnnent nmessage (FLAM or a reverse |lin aSS|gnnent nmessage
(RLAM) . scheduling a long transmission time interval if the channel condition is poor and there

is a low data rate.

3. The method as claimed in claim 2, wherein the interlacing structure for the encoded

packet includes an mnterlace of three for a forward and a reverse link.

4. The method as claimed in any one of claims 1 to 3, further comprising the step of:
scheduling a short transmission time interval if the channel condition is good and the

data rate 1s high.

5. The method as claimed in claim 4, wherein the interlacing structure for the encoded

packet includes an interlace of six for a forward and a reverse link.

6. The method as claimed in claim 1, further comprising the steps of:
measuring a channel condition of at least a second wireless device;
ascertaining a data rate associated with the at least a second wireless device;

determining whether to schedule a long transmission time interval or a short



8. The processor as clainmed in claim7, wherein the schedul er
schedules a long transm ssion tine in®rval if the analyzed condition
is poor or if the data rate is low. 9. The processor as clained in
claim8, wherein the interlacing structure for the encoded packet

i ncl udéwnsmissinn énlcavencd td theetlehsira saccfztdrmtrldssahdicabawdén partbnhe  10.

The processor as ¢ ai ned in ny aon .of | ai s wher e
schenurarsben sl SpTEh e A it dod fe PlalEot it & s PR aviteless
anal yzedvieengidti on is good or if the data rate is high. 11. The
processor as clainmed in claim 10, wherein the interlacing structure
for the encdwasmiskeside tiapgniseies time iniere Phide figst vsirsless devige ploruhatrntialyd

a revergse ssor. inmed i.n .a qne of claims 7
o 11, ferisioe retpsipBPR RERIbuR R hE e hol by R0he B,
transmtted on the forward-1ink prior to or at substantlally t he sane
time as a forward-1ink packet transm ssion. . 13. The processor as

claimed-in #nprosersonthaiexgries mstrpctions fopnsviening ppe of wpiimielrasaissigytime
assign n the forward-link prior to
a reverq}s?tgltvlagﬁté%%g%k({ee?%%%ﬁsﬁﬁ@iaﬂ?&n%llﬁglogf'schedul er that schedul es
at | east onanw@emlm‘thmenaipzdsamdnﬂidbh ofadi@ldss das phcket omd 4 d4te rate of the
i nterval i.n conbi nation: a bandw dth nodul e that

rgpn sin
det er m"ﬁé‘fgesé Riagk i andt o apply to each user device;
transm ssi on o O dr R MR d WaRsthiigibn BRfeARleh R 6% a‘ﬁ’%ﬁ&&ﬁ:ﬁ p%@l«?é? Witdtlin

devi ce shoul d have a short transm ssion tinme 1nterval or a‘long
t r ansnithsirasntissim time grterabl 1s anelof a long twehenissinn tihe isehed ot eshorndl cat es

an interlacing struc ast .an rality of

"t ert oSt StdRletVF apd B Rl B afPSurtes fuBiih Jom e enaste ¢ o
a for \A@lﬁaﬂnxruﬁagﬁm?aﬂknﬁ@ﬁm% dnEbd)pabket BartdQ@MAT S finhirdat&SHé gnent
message (RLAM to indicate the |nterIaC| ng structure for each user
devi ce.interlacing structure for the encoding packet by adding an extra bit to a forward link

assignment message (FLLAM) or a reverse link assignment message (RLAM).

8. The processor as claimed in claim 7, wherein the scheduler schedules a long

transmission time interval if the analyzed condition is poor or if the data rate is low.

9. The processor as claimed in claim 8, wherein the interlacing structure for the encoded

packet includes an interlace of three for a forward and a reverse link.

10.  The processor as claimed in any one of claims 7 to 9, wherein the scheduler schedules

a short transmission time interval if the analyzed condition is good or if the data rate is high.

11.  The processor as claimed in claim 10, wherein the interlacing structure for the

encoded packet includes an interlace of six for a forward and a reverse link.
12, The processor as claimed in any one of claims 7 to 11, wherein the forward link
assignment message (FLAM) is transmitted on the forward-link prior to or at substantially the

same time as a forward-link packet transmission.

13, The processor as claimed in any one of claims 7 to 11, wherein the forward link



15. The scheduler as clained in claim 14, wherein the transm ssion
tinme interval nodule further receives2dchannel condition information
and data rate infornation. 16. The scheduler as clained in claim15,
wherein a short transm ssion tine interval is scheduled if the
channepssigiehint ngpsaice (JodMl) anaansmettefarathe feravapdlinlg prior to preverpgelink packet
scheduh_ﬁmgﬁﬁgﬁained in claim16, wherein the interlacing structure
for each useéer device includes an interlace of six for a forward and a
reverse link. 18. The scheduler as clained in claim15, wherein a

|l ong transm ssion tine interval is scheduled if the channel condition

i s nodéfat e Aatrleduler thaisahqdates af lasf|opguserdgvice fedadnddthiaad admnamigsinad
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structures for each user device by adding an extra bit to a forward
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assignment message (FLAM) or a reverse link assignment message (RLAM) to indicate the

interlacing structure for each user device.

15. The scheduler as claimed in claim 14, wherein the transmission time interval module

further receives channel condition information and data rate information.

16. The scheduler as claimed in claim 15, wherein a short transmission time interval is

scheduled if the channel condition is good and the data rate is fast.

17.  The scheduler as claimed in claim 16, wherein the interlacing structure for each user

device includes an interlace of six for a forward and a reverse link.

18. The scheduler as claimed in claim 15, wherein a long transmission time interval is

scheduled 1f the channel condition 1s moderate and the data rate is slow.

19. The scheduler as claimed in claim 18, wherein the interlacing structure for each user

device includes an interlace of three for a forward and a reverse link.

20. An apparatus for scheduling wireless user devices to different transmission time
intervals, comprising:

means for ascertaining a channel condition for each user device;

means for indicating an interlacing structure from at least one of a plurality of
interlacing structures for each user device by adding an extra bit to a forward link assignment

message (FLAM) or a reverse link assignment message (RLAM) to indicate the interlacing



means for scheduling each user device a respective transm ssion tine
interval. 21. The apparatus of clai 20, further conprising:

means for conmunicating the respective transm ssion tine interval
along with a wireless communi cation. 22. The apparatus of claim 20,
wher ei Airgghare ferepach ayerdevics; @dhedul ed either a short transmission tine
interval or 1 SSi ti i r j t he
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wherein the interlacing structure for each user device conprises an

interlace of six for a forward and a reverse link. 24. The apparatus
of cl atin 20 ThgaRpaERHS Pheainh¢&Apsr ¢gmMBEFRt ure for each user device
conprises agp.d : - ; # | b 25.
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( FLAM) viigldss amrsmiunicegoron t he forward-1ink prior to or at
substantially the sane tine as a forward-|ink packet transm ssion.

26. The nethod of claim1l, wherein the forward-1|ink assignnent
messagen ( FLAlhe hipa?itﬁ@@ﬂ!lii}rﬁﬂb, Whetdi® tHelswed el idel 10 kchiRAAIOA efilferd short

reverse-link packet transmssion. _
transmission time interval or a long transmission time interval based in part on the channel

condition and the data rate.

23. The apparatus of claim 20, wherein the interlacing structure for each user device

comprises an interlace of six for a forward and a reverse link.

24.  The apparatus of claim 20, wherein the interlacing structure for each user device

comprises an interlace of three for a forward and a reverse link.

25.  The method of claim 1, wherein the forward-link assignment message (FLAM) is
transmitted on the forward-link prior to or at substantially the same time as a forward-link

packet transmission.

26.  The method of claim 1, wherein the forward-link assignment message (FLAM) is

transmitted on the forward-link prior to a reverse-link packet transmission.



