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comuni cati ons where several users try to send

information to a central receiver, non-orthogonal CDVA
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[0004] The fundamental characteristic of a non-orthogonal CDMA channel is that it is
self-interference limited. The degradation in the communication between a user
and the central receiver is primarily due to other users of the system that are
simultaneously accessing the channel at the same frequency band. Each
concurrent transmitter is only distinguishable by the code it utilizes.
Furthermore, for the system to work, the energy that is present in the medium
due to other users transmissions needs to have practically the same statistical
properties as white noise. It is this randomness that allows several users to
successfully transmit information at the same time in the same frequency band
as long as the number of simultaneous users does not exceed some maximum N.

Typically, a different transmission code is assigned to each user by the central



entity. The special properties of these codes assure
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WO 06568898 N a circuit-switched COVA channel | i KBCT/K82005/008199
reverse link of cdma2000, the actual nunber of users
U present in the systemis of2 the same order of

magni tude _as the nunber of maxi mum al | onwed o
si nulEHeoths S@§?§?~]SPTPPW1§%IL¥6E%S§FB¢CS 33pUgf & desirerhcharggtegistics of

connqﬁéi ﬁﬁg&k%nted configuration is well suited for
voice- like applications with steady traffic needs.

G55, 85Ty e OBl St FREBF FyeeR 1PRaT Samazioo, the
t r ansithash@Ab&of ubéd UBSredeht AYthe BEkesn idoB3h¥eanSsieBr §fdgnitude
once the receiver has ‘acquired a particular user it

k nowsas dheamutnier hhefimgpimasapaltawedremplisaeonnissrnir sengessful
frame, Concept yal | recei j onpr.ised. of .
g SR, S g 0 R B i
For tljigei aﬁ?licdtﬁﬁﬁﬁi@lﬁ@tdd@ﬁfr@ﬁﬂ&&i&é@s. Rdriisst@ep) Degpival ®ise encoder
60, which nmay be inplenented in a relatively |ow .
conplrEegucgs | 8 hits,@ery 2Qmalbpecpads. Futhermerenthetisapamnission of
user f] ' [ (A :
a1 15 e My R el hee PreBin 5 soqpined o ptinlar
t hat usheit kndbws exustth evhento expectsthénedtah foamatborsrane.c@onceptually

ef fectively support, i ch rger. than the, al.l owed

nunb e Beelver Habpatistial U pAU oG SReh ATiee it §1ag @ffhe codes.
are ) ighii QERRe600 MR dmiints, 84 irhatel} 880 hich may b
Furthelrr rle, the sparse natnusre (Sifaﬁ?ﬁ)é tar%%fi c saggrgneagtg

a nonmpbomndet inarrebtivelyied camplexity ygpeivatcess pr ot ocol .

In an Al oha based access channel, each user accesses

[0008] CHuRnEifersheRBY 8f udehRafiR likd\eb BrfndireD tHelRP §88r lutilization of

If multiple users attenpt to concurrently access the

same tbashavarl is paush mere spashdir.siodhatithg total aumbanef serstl that a

bcocoREREl SRl sHBRH SRS Hyeoniilie o Butbe?

I nf orgimiit@ieohis BmMisdichs N kS sytenid@e bemgipy&iossd fherd N ~ 30
probability distribution that is flat over time. This

adds @ UxtP80Q Fetharmpre; tesparas nafpreef thetraffis suggests anon
den déﬂ)!nﬁéc‘?fon%?fgg!eeﬂéﬁlaléﬂat tgbg g&essm{%{o\éop Ciiﬁ%hc gl(l:'ct(léage? access

transm ssion c e cont rnuously or
t he athaimvel) eachuisqracéasses thd chapnel ovlienaverttks mser his dasa toutcansmit.

nore conpl.ex to denodul ate a si gnal 1i\ransm’tte usi n
a gi VEmuiRle uigre AR 1o pencyEenthy aqogss thp same chagmel space,

unkn : o [ i\ eeded
i 131&{]1%_2%'0%\511 Yéth tféaﬁ%ﬁkﬁ'oﬁé Ra2$ bt hatucRELAN!

for t channel are orders of nmagnitude

B R BRSPS BT P SRR S ionfames
PCT/ Y$4RBRivAP&1BSOrecdiver with a probability distribution that is flat over time.

This adds an extra dimension (arrival time) to the demodulator complexity since

every possible transmission code has to be continuously checked for the arrival
of packets. In practical terms it is much more complex to demodulate a signal
transmitted using a given code when the arrival of the signal is unknown. The
individual demodulators that are needed for the CDMA-Aloha channel are
orders of magnitude more complex than the ones mentioned above for the

connection oriented protocols.
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apparatus for configuring and accessing a random
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different users can be as small as a single chip.

[0012] Each of the users can be time synchronized and can transmit data at a time that
compensates for a propagation delay to allow the data to arrive at the destination
receiver at the assigned time. In a CDMA system, each of the users can transmit
data that is spread with the same spreading code, provided the cross correlation
properties of the code are sufficient to allow identification of a source that is
time offset relative to another user. Alternatively, the users can be assigned a

code from a predetermined list of code sequences. The time of arrival can be



each transm ssion by each user. [0013] A receiver
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assignment in response to the request, and transmitting a data block at a time

offset from the time of arrival such that the initial portion of the data block

arrives at a receiver at the assigned time of arrival.

[0017] The disclosure additionally includes a method of receiving data in a channel.
The method includes determining a time of arrival within a transmission cycle
assigned to a user terminal, receiving transmissions from a plurality of active
user terminals, searching within a time window that includes the time of arrival
for transmissions from the user terminal, and receiving a data block from the

user terminal.
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enbodi nent of a base station
become more apparent from the detailed description set forth below when taken

in conjunction with the drawings, in which like elements bear like reference

numerals.

[0021]  Figure 1 is a functional block diagram of an embodiment of a wireless

communication system implementing a time constrained access channel of the

disclosure.

[0022]  Figures 2A-2B are timing diagrams of embodiments of an Aloha random
access channel and a time constrained access channel according to an

embodiment of the disclosure.
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based on the nunber of active users on the channel.
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arrival tinme to a particular user termnal nodulo the
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corresponding to a particular user prior
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on the manner in which the conmuni cati on system
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conmehasagli nanptkesepypodiment, the communication system may assign an
arrival time to a particular user terminal modulo a predetermined number. In

other embodiments, the communication system may also randomize the arrival
time assigned to each of the users. The randomization may occur for each
transmission or may occur based on a number of transmissions or a time period.
The communication system may transmit the arrival time corresponding to a
particular user prior to each interval or at some other interval that may be based

on the manner in which the communication system determines the arrival time.

[0030] A user terminal may initially contact a base station to establish an active session

over the channel by communicating over an overhead channel that may be
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ISR e an o BB 1o

the communication lin G
user raqeired fizrla bhBarthoBoral ARMAraaddm akceseflemsell and &8 be

conmunj cagion Jink fro user termnal, for exanple
110a?e%f"8§1fit°k?5§%w§§8?‘?6(;36%%?“3?% user terminal 110
can be a portable unit, a nobile unit, or a

[0€324t Fignea |/ ismfunctiotiad blesk diagenmofivd endlidalimenyt oflaswirdiess

LR e A,

equi PAeBystend 1@ ircBldes one or more fixed elements that can be in
communication with one or more user terminals 110a-110n. A user terminal, for
example 110a, can be configured to operate with different communication
protocols over the forward link and the reverse link. The forward link refers to
the communication link from the base station 120b to a user terminal 110a. The
reverse link refers to the communication link from a user terminal, for example
110a, to a base station 120b. The user terminal 110 can be a portable unit, a

mobile unit, or a stationary unit. The user terminal 110 may also be referred to



a phone, and the like. [0033] Although only two user
termnals 110a-110n are shown in the wreless

W@E 0vr0ssogat i on system 100, the wirel ess conmunPCHUSIN5/008199
system 100 can be configured to support a first
nunber N of simultaneous tranénissions and a second
nunbe 55 f) ac,[tlve us r t hat s%oradl cally transmt to
the bAsEMOPLE Fiation. paeqbilenis, § BobUG sy mabisey qquinspent, a portable,
r ef er sphéncfaRbiht 1igyl ar user termnal 110a for the
sake o%) clarity. It is understood that the

iy Pt al | [ t |
(OF5S ARG RARY R R Btmiiut £ 0 gb 3 shmih o wigess
co mmmrmamnoaitlorxssysﬁeﬂin Omﬁle &@&%]coﬂnﬁnﬁ’ﬁl?an@ﬁ‘@%érﬁq 06 can be

the user. termnal 11 conmuni cates directly wth one
nefdigped do §¥P&>Prtcm§rsllmberéwf pﬁ%@gﬁmuyummsmm and a

depl c

stat i %eﬁgrid ﬂgﬁ? S's OJV(\;’IUV%IQ Séggl 'éhZ“E ?%dcaélé’ Frg}tq? &%ase station
The U Thefoiloveing é@aiptioh kefery o 6 phititula i¥8 RirG@dA 110a for the
Wth t Psesallo 120h that _provides the

str onifggf’ @F‘]@Wal 1Sonderstoqd dhat the des@iniions apnly ﬁﬂluatl}}’éo all user
user feAhihRaN Oé-i@@h withd3B¢ cder Rt dedr tﬁé@ﬂg{ ge ommumcatlon

user term nal 110a communi cates, Vvia an
stati®stemdOh a satellite 120a. The earth station may
be internal to the user termnal 110a or nay be

[0B3UP r Tadne EibbdisiaAle hser tdMRinss €1 04 &nithidbates &l?ectly fvigxbone or

satellite 120a conmmuni cates with a base station
t ypi cBPIOpasettaionsd 20 albovghyerdy nde isstepiciedrin Gigmyal o hmthis

The r s the reyver [

si gna 10d§1ﬁ§ etﬂglg? gﬁ]ﬁ%{otn 1?9@55 sﬂthog’ntaﬁél SEHPEe °§Jthé]{"¥ fower. The
and tuser teahiekl 110@ Wil @gpicatlyademriiiGcdi& Weth I8 bdsk @fétﬁh @@@ﬂ that
to the hase station 120b. The base station 120b can

conf iR§EVIEES the strenggsisignal strmgthoatiapepiver thin gnajseltterrmhel 110a.
satellite 120a and the satellite 120a can be
[0835] iIgunettiert anboelimynt; the ubarteatidall 1110k com@nalcates, Vifgn earth

user 0036 The base station 120b
whet r?ltﬂ?“’e ‘ﬁﬁ%ﬁﬁ%ﬁﬁ%& TJéJ@te Matlw P b sdernekiorthavades

1102tk 1202 bigh

coupled to a Base {étggtg%%ﬁn\él@ h%%gé%@%%a&f"%}e Satellite
r out d€02 pemmumsates withiadrass sigtied m%ot@rudlljr refired® as a ground
appr %%@Bgt%g ase s*atl on, 120b. _The BSC, 140 is coup

ed
to a R P nhgUsertsnnmal | \acyangegs th:gpvqggenlng@mgnal to
conf itlgdaedlited 209 ¢ladhSeith s%’udnrhtn@ r’[ﬁ@ﬁ%ﬁ‘elﬁ’%tl‘}%@ﬁkl@ﬁhe reverse

user termnal 110a and a Public Swtch
Net wéitk sigpatrithelgase statior ¢ Agb. 61hh beserstettionrIR0b wlm bdnccmgured to

b
p :c ?et n e?\tl\}}oer %{3 C anlgg%f 9 égf,i:‘l%ggb‘f\@?‘i\g‘ie ﬁa’eﬁm 20a can be
such cemsfigune] 166:120 O BESAAnRGInERARS(RP&LS%hal 9102,

[0036] The base station 120b, whether communicating directly with the user terminals
110a-110n or indirectly via a satellite 120a, can be coupled to a Base Station
Controller (BSC) 140 that routes the communication signals to and from the
appropriate base station 120b. The BSC 140 is coupled to a Mobile Switching
Center (MSC) 150 that can be configured to operate as an interface between the
user terminal 110a and a Public Switched Telephone Network (PSTN) 160 or
some other network, which may be a packet network 170. In one embodiment,

the packet network 170 can be a Wide Area Network (WAN) such as the



Internet. Therefore, the MSC 150 can al so be coupl ed

to the PSTN 160 and the packet network 170. The MsSC
wAa2®508898al so be configured to coordi nate i nt ePET/BEyRDEMS199

handoffs wi th other comunication systens. [0037] The

wi rel ess conmmuni cati on systeni 100 can be configured to

i npl nt a ' const r,ai ne rriv | nes
on t HBtERsho ToEeRTR Rt B GR A Sipied e By Fiand the
r everpagkdtinelivotR a6, THERISTY$50/& aldoddoRRbEred 1o &@or&ﬂa% inter-
may each have an active comuni cations Session Wt
t he sunemthendols withether cObMUPTORS] sytemsuser ter ni naI
11 Ca initially conmunicates with the wirel ess
[0OBTUTticOmirtless cominirgdatib Gyaad 108 gaebé Sonargﬁmo ti@pleffent a

channel with constrajined access tines. A
t er mishannel having saystiapet aErva) tl@@m H}ecrawswmlhchn@se@iél@e
statign
The. rIagEECSe B vl IR IR ATRESR: MFI ARG IR Ry ey cach
or dilalve ae attivercommundgatioan sasmﬁ mhtheﬁhe sditd bak s@cdion 120b.
arrival tinme channel. The w rel ess comrunication

[(ﬁ)ﬁﬁ{ efﬂeltggr {2 BN inalPI (ﬁqﬁiﬁﬁllﬁc&ﬁﬁﬁlﬁﬁgﬂeﬁ %‘tg\nhﬁ%n@féfs &Bnication
protocol for the random access over nnel .
Fi gursystem 109 amdtreqriesty acqhsa'gxthmmmebsfvlth pontreinad peresotimes. A

i 11 dpetierteal ! Wb gl DB YO M RS RATL 200 over a

Wit h @ndiis Gccedd Geriad chihriel erles&aﬂmlﬁ a@éesfb@éﬂﬁ&id%ﬁanﬂeﬁ‘ 8an be
first user term nal experiences two collisions 202a

and 202he sseteoralifereniceesvenay bandsagsthe senstiaingd @il time channel.
Sim.l I con d e

e Oy

t r ansAliods pstocet Cotithe rafdeitac@ssablethead dhanricl. Bip@fe 2A is a timing

t erm nal l;{z)@rl ences two. collisions 206a and 206b
bef ordiagram 7004 ap dilohg random deqestchsmnelshowine theiprsaissions

t he i

D AT Sl Lo Y DR E3Ysag
Fi gu rsmtim dh dwsexemple dfdtigaradlA, thefast usax:’dengmabdndpieﬁémas two
and Succ fuI 2 ts to access the channel,

spar &€ F?é?lﬁr PIE ASPERTSS SIRSSIQNOCAW, S lml?arl g
acCeSge &m&e{eﬂﬂﬁﬁﬂ é@@ﬁ&@éﬁ b l:é/mélsm alah@ 204 beforeI successful

probability of col ions. The random access channe
may ktmndmmsmbiceulfso Adiditionally, a thied usep tdyegzal smpamaces two

term’nlsl onous with t

w r oI Ltsors 2R AR A0 TiRarg 3 sEERTTE RGP RS couse, the
t he aRiniter ¥f édlhﬁ@ﬂéje)@eﬁ&ﬂ:@& By af¥ offe udek RERIRI 1 ¥ Umited to two.
arrival time. [0040] The user termnal 11 Ca may also

0P8 AR phlhd o ot e dpinal PRI G bR UigR A
t he Qﬁﬁmbsfﬂai«ﬂeﬁ@ts 16 @BGHs§ thietBahiRE CRSSpatdeiturd B user

termnal 11 Ca may I31/nchr onize with the WD 2005/ 088989
PCT/ L@mgp%@gggveﬂ e random access channel may substantially reduce the

probability of collisions. The random access channel may be desirable for initial

set up because user terminals 110a-110n may be asynchronous with the wireless
communication system 100 and may not have the ability to send a request at a

predetermined arrival time.

[0040] The user terminal 110a may also synchronize with the wireless communication
system 100 after requesting set up of an active session over the channel having

constrained access time. The user terminal 110a may synchronize with the



10 wirel ess communi cati on system 100 usi ng any one of

various synchroni zation techniques. For exanple, the
waQs@s/0889891 nal 110a nay synchronize with the ®»TEF®85008199

comuni cati on system 100 in accordance with the

t echni ques described in U SlOpPatent Application No.

10/ 428,953 entit|led ORTHOGONAL CODE DI VI SI.ON MIULTI PLE,

ACCESSrefiss RETORRLCEHNKSotens AGGpsingany enegégaripyy Pachpgpization

1, 2 . [ Qrt ' .

appl redpioBEs Bt 18 SaRLINER b hd] sPhaRGRe pin the

ent i rvdtefess cODAilicaxion sydium 18@in dceondnmad with e techniques described

150, T8 heS-Fsof Saplieaiomave-AERBAS S pot b GG N A-ZORE

time .ﬁVIﬁdIgWLTﬁ‘?IE deichdy GREETURN KK OF SISEELLITE
termnal 11

a and may assign the tine of arrival to
t he USNKS, fitedi May 11208, assignedia thb estgnse withei presenbapplication,
system OObcan commgihcate t.ﬁe %.i nme of arrival
assi g Y POROTHEL PR S A0, for  exanpl e,
using a forward |ink channel. [0042] The wrel ess

[09diinPricedhd eser topinainl 10x0is srehbanized Withythe atraless sempymication

to the , act.i.vg user_ termnpals,. -
o, " ey figWiRigsh SoMhfichriof st BIPAeria B ot uvivat
codesfor Jfiaandokitedby Sleaser eanimuin 10atahd may\uséigmthibAbneafarrival

be configured to assi %U different tines of arééval
to edefheseucgnsel hida. (dherwireles fpmaugIcaeR Sy TR | g4 gan

co I: . j [
ot e, BRI A A GRR) e or
f r om examgle, ofing niférovand jinlsgleameel. ti ne boundari es.
Alternatively, the tinme epoch for the tinme of arrival

\ WoHhhi SRRA’Fstah 108 ¥akBe ERFARdMo assign to th
[G(Etigfrﬁ}llen‘*e,%%le%oom I'n oneyserrbodi ment, a.trans?riég_ssl%%r? )
f r om atipanger ¢arinanals Sor exampis Hék and 0 501, differertpratyvipg siags

system.is .omed tq arrjve,.at .the base stat.ion 12
S%/ ar tlpﬁﬁada{?fl Aé L?/I ent ¢ades.. ’ﬁfn{shgleivyl{tﬂestg Sgﬁlmu%hcaﬁ%% ﬂsger%?oo can be
I'n Ot&%ﬁgma%ass?%m diERent iRk d¥ioRatrivhltoQacH &f Oiidtinkt Gsep

be configured to have a transmssion arrive at the _
r ecei tveninals. Thy wirshsisp comusigatjorsysism 1(kcande.copfigyred to assign

utkUk E {O 1, .2... 1. [ . varlati

emboct (iaheregop feing &ttt ibaRfen Bo A doP PR Fepaced
act uaime bomldarient Altérnaivoly e e epothfedthb sisecbfamrival may be
design trade offs within the system, For exanple, the

wi r el ssguledynrased ot mak beyandemly deermipedissi gn tines of
arrival that are nodul o the nunber of active user

[0CR#3TYi Inans efibOdinichra trandhtisionatim elpyrtictlae user terhesa 110ain a

conmunj cati on system 100 assi rrival. times. .
CDMA based s¥stemrps al?owergat)(l) arr?ve aq rt1he ase sta{lon ifﬂ% starting at any

chip in the i-th position modulo U. In other words, each user terminal 110a-
110n (u) can be configured to have a transmission arrive at the receiver at any

chip boundary b, of the set:
b, eu+kUke {0,1,2...} ¢y}

[0044] Many variations on the embodiment are possible and/or desirable and the actual
implementation may be determined based on design trade offs within the system.
For example, the wireless communication system 100 may assign times of
arrival that are modulo the number of active user terminals 110a-110n.

Alternatively, the wireless communication system 100 may assign arrival times



WO 2005/ 088989 PCT/ US2005/ 008199 11 nodulo a
predeterm ned constant nunber. |f the nunber of active
W s@sessgreeds the predeterm ned constant nodedTES20051@08199
Wi rel ess communi cati on system may inplenent a
priority scheme to ensure alf  users termnals are

event ual assigned . an arrival time. [0045].1p an
erbodBI SEned et SBsRelmifhare 1 o aheler e hud e pxcceds
be capf dreasi@ehihdd codSthei bdigus) Btk wirelegitohini®ficAion system may
arrival such that the transm ssions fromno two users .

si nulimplemsnt? rierity ischeme torensure el apgra terminglsare gvegually assigned
enbodj -+ ..1he whole population of user termnals
110a?3%§ﬂgég%£éffectiver enpl oy a single code

rovided that the code has pseudorandom prﬁ ertjbes
- [0Q#RIn e iy gmbediment, Sheavirelpssiomypyeatign sxsied A8 cap be configured to

itsel i I d A

s nietentil i Mdeh GHALARARRShERARY rGrRRGA i no two
t hi s userasisniltansdushtagye atttherecgiveh dhishich gn ehbatbineits therwhole
is effectively reduced tqQ.zero. [0046]. I.n th )
orbodPRERIOR e GHERElsId0F S 108 et ST HUE ST S inglg cade

user ot &hifdah thoosHd 1Rk g%d%ra!n@m%&}fbﬁiés%éh%@és\é@frelia&d with

t he lgase station 120b becones sinpler because the

code shitel vowstons Bhitsdil rGagtee withimuch propariise mayfbetobtatned using a

where.the_ recei yer heeds ok..f.of . arti

e 8 P Er o V5T R0 P8 o Bl spaees e
hy polphiubaity BECSIRsi6e BUsFebBvdpraauesd foyzetd) this

di nension as well. [0047] A constrained arrival tine

oqj nent . : .
OB SRR SANGES: d ALERCIEAR IR BRI A omiv
t er mpaphigtién A1CRA1 10nathe rédeier irtlihe basd station 130b bedanessiyipler

is determ ned by a transm ssion Cécl e, which. can ?a@

t he deeausnthesede if owpe FNEbermereLBe mstanges of Saswhar
transpyl Ssi A EAA-1 ' iLd i te set
deacrrisny: Qe o for  piEuar el Epfmilh RERGH fithete e
t er mofalypahtsis, haceaphring onipletity inrthis dithénsioncs twedl.

| atency that a single packet experiences is a uniform

[ooasd %&rfrﬁﬁhﬁﬁh QIrW:aI {imB %?I%Bﬁﬁﬁéné 561’1(%)[19%%] latdRé Eort thechannel that

even [arge values of U- 1 , the latency. )
i nt r aolaycmd be presenttih @ purr @M AfAlplkanschiing, where refminglscransmit at

chip yates are o e order, of few nmegachips. per .
secorhet Gl gy Bt e gtV B BpanE S fletpghich can
ones yéshdlehaoR@sh hiboBetinken & abdlsltivb @ndeamevel tiigmigion arrival
propagation del aﬁ;s on the order_ of hundreds of

ni | | itheesoda snef the gmbediatent desstibed #hyve.overdaicls efhehips each
del ays _t.hat. the. e t i.cat. ' .

e eSS oy UL SO e pckes
per cespathcedis haasormh faddetrevieisbRfwithhparamsist Uai ned

arrival tine access

[0048] Note that, even for large values of U ~ 15000, the latency introduced is on the

order of few milliseconds when chip rates are on the order of few megachips per
second. Some digital communications systems like the ones using geostationary
satellites have inherent propagation delays on the order of hundreds of
milliseconds without even accounting for additional delays that the end to end
communication link may introduce, for example, from internet routers. The
percentage increase in latency of the constrained arrival time access

implementation is, in such systems, extremely small.



i npl enentation is, in such systens, extrenely small.
WO 2005/ 088989 PCT/ US2005/ 008199 12 [0049] Figure 2B
WO 2008/088989 ng di agram 210 of an exanpl e of a coPSL/Dsion&a8199
arrival time channel. The ti%] ng di agram 210 of
Fi gure 2B shows three active“user termnals, each
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the channel. The ti ne between successive

t r ané@nasisEaRs ofidata hlecksR2eRPAEHE SRYWH ikipumdersioqd thps the user
exanpl e.of Fi - L . ' .
ey Ay L DI RO AR ek M
cycl ehe UdBEtethhRAbrAliaguisitsdlyctlan230 Thh twre Hetw¢dnesueceasipé e
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m ni nrum t'ime 1 renent, i

Is tc= D x tbh,
assi gyeld. The tramimission cycdan2 Heshdwmnen thersampde ef Kigwne 2B has a

assi gnnent nodul o D. Additi onal | al t hou Fi.gure 2B. .
showd VAR seer FRureg fo %ycgea%gour#‘3@ﬂs%q8wlg%at§%’§rg1851°ns'
2228, ywhére i&SParishadidn g cRW3BtS 2utiplé Bethe haifiiis SinRfincrement,
cycle 230, the duration of a data block 222a nma

: a d; . y .
excedlhtihie=Bux &t therassignadrasrival timestendsidsierained as atige

o cenamupieafii by et oY e A o 368 R duration

assi GraQata HIScIE BRGRaRORD2IE, ik lesk than ahe daljort @tthe tramsgission
transm ssi ons f’rom the user termnal. Additjonally,
the oyeledad, thaurion aéa date §lack 2R3mmay sxered the %a%%b%ﬁ{he

assi gn 1 t i.nal aif. tE i f
25 b 08 4 ) el S48 0 o
cycl arank@R6hs Fom thauker termitd abthd assgredttenepoeh because it is
transmts data, bl ocks,K 224a-224¢ that arriv I. the

assi giealsaieFFIYEIE t{qnﬁ@@].ﬁ%ﬁ@ﬁ‘ége Pt frminale gﬂﬁ“{?&%‘?}’o the system
termpal not%IEQd [N\ aridiiad ﬂe%ﬂtilggfre%&&%si%@ht@%tgb AskusBRKrRBal if the

shorter’ or 'T'onger than the tion o o
t r anshiratRinaf a dagechleck Sicaedsahé gyrativreof thetrangmission cycle.
assigned to the second user termnal is the sane in

[0B86]) difARAY Skl 346 temirdaPBRrInit dabi 16ckeSDMa DA IhARdrTive at
transmts data bl ocks 226a-226b that arrive at the

assi gheadssigned aurial tiines assigned ¢t secpnel peerttpinpigal, g the duration

o o 05 R e AL o b B

Howevi§tle. tSmilbdly,ftBe time epoch assigned to the second user terminal is the same

in each transmission cycle.

[0051] A third user terminal transmits data blocks 226a-226b that arrive at the assigned
arrival times assigned to the third user terminal. The time epoch assigned to the
third user terminal is the same in each transmission cycle. However, the third
user terminal has no data to transmit in the second transmission cycle, and thus

there is no data to receive at the base station.



user termnal has no data to transmt in the second
transm ssion cycle, and thus there is no data to

WO e@eisssat t he base station. WD 2005/ 088989 PCT/US2005/008199
PCT/ US2005/ 008199 13 [ 0052] 11_,;he time increment 240,
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chan : | i ] .
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| evels of interference. For exanple, in the timng
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user trmaingidipgram gxample o4 Higvse 2.4 spbstenaiid pogioned ths/ddateblock
or D.nunber. of ' . - | Q at i on.
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=,

permutation makes the interference more evenly distributed among epoch times.
The process of allocating the time epochs can be random, pseudorandom, or can

follow a predetermined sequence or algorithm.

[0056] In a CDMA-Aloha channel, the receiver at the base station has no knowledge of
which user terminal is transmitting. Typically, the identity of the sender is only
uncovered after the information frame has been properly decoded. In an
embodiment where the user terminals only broadcast sporadically, the base

station is unable to determine who the sender was when there is a decoding
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[0059] The receiver 302 can direct the instructions and data received over the overhead
channels to the appropriate modules. The output of the receiver 302 can be
coupled to, for example. a sync module 310, a transmit timing module 320 and a

power control module 330.

[0060] The sync module 310 is configured to synchronize the timing reference of the
user terminal 110 with a time base of the wireless communication system. The

sync module 310 can be configured with the remaining modules of the user
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[0063] The transmit timing module 320 may receive a chip assignment and modulus,
and may determine the time epoch assignment in conjunction with the sync
module 310. In other embodiments, the transmit timing module may receive a
time epoch assignment and may use a time offset determined by the sync
module in which the data block needs to be transmitted in order to arrive at the
base station at the assigned time epoch. The transmit timing module 320 may

receive other types of timing information in other embodiments.
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configured to arrive at the base station at the assigned time epoch.

[0068] A processor 360 in conjunction with processor usable instructions stored in an
associated memory 362 can be configured to perform portions or all of one or
more of the modules of the user terminal. For example, some or all of the
functions of the transmit timing module 320 may be stored as software within
memory 362 that is executed by the processor 360.
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[0072] Each finger 412 and 414 demodulates the multipath signal assigned to it, for
example, by dispreading the signal with a corresponding code. The signal
outputs from the various fingers 412 and 414 can be coupled to a combiner 420
where the multipath signals are time aligned and coherently summed. In
embodiments where the multipath signals are largely absent, such as where
stationary user terminals transmit to a satellite relay station, a RAKE receiver

having multiple fingers, 412 and 414, and associated combiner 420 may be
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corrupted. The base station 120 may then transmit a message requesting

retransmission of the data. Additionally, the baseband processor 430 may
communicate the inability to recover the data to the power control module 460
such that the power control module 460 can generate a control message to the
user terminal to instruct the user terminal to increase its transmit power. Such a
power control loop is not possible in a random access channel, such as an Aloha
channel, because the receiver has no information regarding which user terminals
are attempting to transmit data, and such are unable to determine which user

terminals are the originators if collisions result in loss or corruption of data.
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nodul e 460
corrupted. The base station 120 may then transmit a message requesting

retransmission of the data. Additionally, the baseband processor 430 may
communicate the inability to recover the data to the power control module 460
such that the power control module 460 can generate a control message to the
user terminal to instruct the user terminal to increase its transmit power. Such a
power control loop is not possible in a random access channel, such as an Aloha
channel, because the receiver has no information regarding which user terminals
are attempting to transmit data, and such are unable to determine which user

terminals are the originators if collisions result in loss or corruption of data.
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per f (r)% m po;btb [ gns or al IsIerfo{g%’r? %SQ%IE gﬁghegﬁrggrﬁo&lﬁ?eerg()dmes
of t hef thabasestatipn 20.120. [0079] Figure 5 is a

flowchart of an enbodi nrent of a met hod 500 of

[(ﬁi7bﬁ CRLIRG 18 a MoWEhhK oF REEmBbdinéat oftd MBth6H gmm ef auoEbﬁng a
od 500 can be inplenented for exanple

bascﬁ gamatam‘rd ahigeliimecirngel: The meethed 30 eande lmmteﬂrfer
0.
?‘ééer’vg%%i ?2%62% s&aﬁ%r&%vﬁgéﬁ“?ﬁ?%@?%& channel

access se st at recei ve the
[0080] The method 500 begins at block 02 when the base station receives a request

from a user terminal for channel access. The base station may receive the
request from a user terminal, for example, over a CDMA Aloha random access
channel that is provided for overhead signaling and communication. The request

initiates an active session over the constrained arrival channel.

[0081] The base station proceeds to block 510 and synchronizes the user terminal so
that the user terminal and base station are synchronized to the same time base.
In one embodiment, the user terminal is synchronized with the base station time

reference to an accuracy of better than one CDMA chip.



request froma user terminal, for exanple, over a CDVA

Al oha random access channel that is provided for
wWo@@shessy si gnal i ng and communi cation. The r eqRe&BUS2005/008199

initiates an active session ;g er the constrained

arrival channel [0081] The base station proceeds to

1011

0D “facte SfloR AR FEARLEEE 1R B RRd uERIHIR) Utk

t he grIefol tieohstsaned drrivansnechaooel ndystdeseribed gedier, the

I of L"&%I;@iﬁ%yﬁ@r@ﬁ%%%ﬁ%hé“ﬂu%@%? B OTRE A0 R eCpgmission
St at TV ?ﬁﬁg&si%r RGP Oss GOREY. AZQeEPB8E LarTibE thase

n proceeds to block 520 and determ nes the
t r angapsasssion cycgmtaa bfeaietmedzbﬁmdrcm Fembgr of petiverisgie

h I I I
o oF A0 R sR A e M ABETL R B o

t r angihs@hRA:, 11 Ky of tifleepbdls, & tRas bf ativalrbousddries, is equal
termnal. As described earlier, the transm ssion
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time gur%f’l(ral? QEIIII"I I;%Ie rrBR IcthI Sfhniber BP ti%”ﬁ?&ﬁeﬂmﬁ@bhﬁ/&n be further
user er e nent s, e transm ssion cycle

can benstrafried @6/belut latst some ﬁleﬂeuermmm’o ouninem rapsayissierecygle
conbi nation of techniques. For exanple, the tine

dur aflP®HoBan be based on the nunber of active user
termnals but can be further constrained to be a

[0083]s TThe base spatiEnehen prionesds ti lmlpdgm ahdatgranes Q:%IV@I time to
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par t tomisals.i Vad amanetynmasg@é@r by aplifilsras gag D chip, or a
termn h val f
B T

enbodi sible arkivel thas & 1Bt atdradmdadl. assi gn the earli est
avai |l abl e arrival time to the user termnal. [0084]
! J ab aldi dPioltRe A3 t@Mida® thé'Base station
IOA%%IG At‘fgSr%%Ila htélte%gxé@IEInIaét I)gns §H113|g)trooc‘:(~:aeds t ol deci si on
bl ockr&edd © dteisemrilok 530 tb ldetetrivine ifthe time of arrival previously

2 ;;I p a’Iﬁ@El{r?e\f/inglgjrfsﬁff%tqug I.n?tg 0 ?grg{lgrﬁ IF%Z ghgegt’t?rg)énaql frhak is the
POSS '&I%'s%bitl%y Q{f ur#é'i@l’{ SllerféRE 6 @ffeRnf Merdlishibpsdntdifferenisarrival

- assi rent arrival
times if the assigned arrival times are periodic. Thus, if the arrival time does not

represents the initial arrival tie determination, the base station proceeds to block
532 and randomizes the arrival time assignment. The base station may
randomize the arrival time assignment and communicate the randomized value
to the user terminal. In another embodiment, the base station and user terminal
may individually determine the time of arrival based on a predetermined
function after the base station communicates the initial time assignment to the

user terminal. The base station then proceeds to block 540.



times if the assigned arrival tinmes are periodic.
Thus, if the arrival tine does not represents the
WO piosiosdosarri val tie determ nation, the base sP@EI/US2905/008199
proceeds to block 532 and random zes the arrival tine
assignnment. The base station’may random ze the
' | ' d. ' e random zed .
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etermne the time of arrival based on a predeterm ne
f unctdng Ehealqug stapp M3y PEocsed dirertlyde BIASK S8t es t he
initial time assignnent to the wuser ternminal. The
[0986F Isbirtck $A 0} the bagerstatmadistarminek o chdSARunn&Mo assign to the user

2005/.088989 / US2005/ 008199 2 0085 turning to
oo PBng) 3R PASRTR O ppasiepiag Rt g SO e fser

the fibinShaldaEn Mﬂismiﬁéiéf?tg@féﬂo%ﬂ@@ Iﬁﬂtibﬁ%s&st%ﬁnihﬁfs% Q& the same
there is no need to random ze the arrival tine and

t he Baseokardvilod ypopllprtbe nebetiof eoddsyis limited dxiedbeithe

code ORALY O redetsints F gREe Bain. i R0ty at er

st at itemin@Ey uestat ginécedd dndrsepts40edrbe banal. to the
user term nal each transm ssion cycle to allow

[ . j i e._of .
0881} EeSai bR b SRS btSudilioad Tl ofpryye
r educssigireentto thel vexs teyminkl. tHoe exaapleythe base stdidnkas €ommunicate
statipn. In other enbodi nents, all_user termnals use
the damATEdEGRfhE U8y tepmnal By stamaling pydhe fooverdlinkn e
base station proceeds to block 550 to contmuni cate the
[0088f After zpminvmiicating heprriwal ttingecassigemesie thetbaserstatidn prbogeds to

exanpl e e hase station can conmuni cate rrival .
C1 e Pk 370 B Bp R THelR gpde NS P sp Tl user ferminals
f or wagkeltel ste ch@OBR1gnfileht hOREWRIiGRlbIGot REARb fia@hit the
time assignnment, the base station proceeds to bl ock
552 &ade assiamnentiorthe usandernved. channel assignnent. |f
all user termnals wuse the sane code assignnent, the
[0088]e Tcdhbcatitdgiotsells te@isich BI6ENSIU dndideferm@&RE §f the base
assignnment to the user termnal. [0089] The base )
st at iSEHOP reseBEBas tsciBed steppinglion Faeswge fam the vesri¢rnural. The
ift ' ) Lver .. [ ved. I
b BB a8 O BB ATLBEE i g omjggion o
t er maoiave seegion.r ansmit a term nati on nmessage to
indicate a termnation of an active session. [0090]
00501t NEMEAIE stitRni rROeiv QGRS MARi b3k
[ t he] base station prcl)ceegs tomtagﬁ%%fg%ggqgﬁgﬁteﬁg‘ﬁ?g?ﬁogaeds to
500 ibdockir7€ ahd thetthethad 60 istdone for.thieteustatiog Returning to decision

i Si l.ack f th ion r Lver does
ggf ! ?)log:giS\?Q, 13 eet?a%p ﬁtg@g?tb%?c?e}ggrz%gé %gtarteécgve a teecl:‘l%r}{a 10n message,
the base station may conclude that the session remains active. The base station

may then return to block 510 to maintain synchronization with the user terminal
and to determine the next arrival time to assign to the user terminal. The base
station may determine an arrival time each transmission cycle, or may determine
an arrival time less frequently. For example, the base station may re-determine
an arrival time if the number of active users changes. In other embodiments, the
base station may re-determine arrival times after a predetermined number of

transmission cycles. Other embodiments may use still other methods.



the base station may concl ude that the session remains

active. The base station may then return to bl ock 510
W@ 20080889821 N synchroni zation with the user terP@TEkE2005/008199

and to determ ne the next arnhval tinme to assign to

the user termnal. The base "Station nmay determ ne an
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a predeterm ned nunber of transm ssion cycles. O her
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acce nel of the base station. [0093]
The afgre&ﬁt%%rggnﬁ%gﬁlggdpbceeds to bl ock 610 and

chroni zes wth the base station tqQ establish )

(008 obherisheSreinak hspeseds BURlPAgO4thandsgerdvssiotervise 3etermmes
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e G AR BT S ere Y AP B L For exartple,the
typi GRE térrhiReRhXPrectiVg aitithd dsdlonniechi T8 t&ns@fchip@urations modulo a
assignment fromthe base station. However, subsequent

t i megwgiber gf adtive userdgrniinals.ndhpesed tanmingl gast hemiordub jo
the user term.nnal..For .exanple. the .user term nal, my
Focertrermt RS of R AR Eur i 4R o B R e
modul @signmentroh @lch@igeds thertimitie bf h@Iv@usel tsrmihhle. US&lother
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For mOaiHEine b gl A0 es ooty BB S arecfdhinffea tBijon.
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determning the tine of arrival assignment, the user
t er milnaysterps wheredse vwmr HrnokalGiR6y ascdnoedkines e, the base

hor RS e oD SRy RSO EnR A Ses i L gEe of

the RQ@8el assignment. In other embodiments, the user terminals may all use the

same code and may not be assigned a code.

[0096] After determining the code, the user terminal proceeds to block 640 and
transmits data timed to arrive at the base station at the assigned arrival time. The
user terminal transmits the data at a time prior to the assigned time of arrival to

compensate for the propagation delay from the user terminal to the base station.



station may, for exanple, determ ne the code channe

based on the tine of arrival assignnent. In other
we@pipsassyent s, the user termnals may all use tPET/USBENE008199

code and may not be assi gned code. [0096] After

determ ning the code t he usg? term nal proceeds to

I 640 and .
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The rexahete, Mmﬂhﬁ bae statiohef@igee4. Tae methodMdiothegins at block

W t hin the base station of Figure 4. The t hod, 700
begi na 0gvhese Hieybase station receives, over the constrained arrival time channel,

transmissions from at least one active user terminal and typically from a
plurality of active user terminals. The base station proceeds to block 720 and
determines an arrival time assignment for a particular user terminal from the
plurality of active user terminals. The base station then proceeds to block 730
and searches for transmissions from the user in a time window that overlaps the
arrival time assigned to the user terminal. The base station may receive multiple

transmissions modulated with the same code. However, typically each of the



710 where the base station receives, over the

constrained arrival tine channel, transm ssions from
W@R005088989 one active user term nal and typi cal PET/USINS/€08199

plurality of active user terg nals. The base station

proceeds to block 720 and etermnes an arrival tine
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connection with t enbodi nents di scl osed herein may

be eshwowi, @mmwt@melrf;ormed mangthsr erder.n a2 software

nodul e executed by a processor, or in a conbination of
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In t arthbt, drenatiouemettiods Biay be gerfomerdimthagrdprshonmdp ihe

tot ré:(ren dditents or 1 thay be performed using a modified order of steps.

Additionally, one or more process or method steps may be omitted or one or
more process or method steps may be added to the methods and processes. An
additional step, block, or action may be added in the beginning, end, or

intervening existing elements of the methods and processes.

[0104] The above description of the disclosed embodiments is provided to enable any
person of ordinary skill in the art to make or use the disclosure. Various

modifications to these embodiments will be readily apparent to those of ordinary



Further, the various nethods may be perforned in the
order shown in the enbodinents or may be perforned

waigiongssasnodi fi ed order of steps. Additional | BCT/US®09008199
nore process or nethod stepszﬁgy be omtted or one or
nore process or nethod steps y be added to the
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t he a&?in@gCthmggpﬁﬁic principles defined herein may
be applied to other enbodinments wthout departing

fromthe spirit or scope of the disclosure. Thus, the
di sclosure is not intended to be limted to the

enbodi nents shown herein but is to be accorded the

wi dest scope consistent with the principles and novel
features disclosed herein. WHAT IS CLAIMED | S: WO
2005/ 088989 PCT/ US2005/ 008199 26 CLAIMS 1. A nethod
of allocating access to a channel, the nethod
conprising: determning a transm ssion cycle timng;
determining a tinme of arrival within the transm ssion
cycle to assign to a user termnal froma plurality
of active user termnals; and transmtting the tine of
arrival to the user terminal to allocate the channe
to the wuser termnal beginning at the tinme of
arrival. 2. The nethod of claim1, wherein the tine of
arrival occurs during a time period in which at | east
one additional user termnal fromthe plurality of
user termnals is transmtting. 3. The nethod of
claim1, wherein the tine of arrival occurs within
approximately one CDVA chip of a tine of arrival
assigned to an additional user termnal from the
plurality of user termnals is transmtting. 4. The
met hod of claim1l1, wherein the tine of arrival occurs
at | east one CDMVA



chip froma nearest tinme of arrival assigned to an
addi tional user termnal. 5. The nethod of claiml1,
wob@sess8se he time of arrival occurs at substanPCHEIUE2005/008199
the sane position rel ativenég a begi nni ng of the
transm ssion cycle. 6. The hod of claim 1, wherein
the transm ssion cycle cowg a duration that 1is
proportional to a duration CDMA chip. 7. The
met hod of claim®6, wherein determning the tine of
arrival conprises determning a CDVA chip nunber
-moduomgthed:ps @Hoesting Reqsss forp ehigancly ﬂlamﬁh@&mpr@m e.
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cycl ene @DMArchis of 4 tile @f tibival assigned tosdir ddditionhabudeh®&rminal from
user termnal fo all ocaife t he channel to the user
t er mithePlURRliGy husspicapinalsds frapgEImear rj val . 13. A
met hod of transmitting data in a channel, the nethod

4.coMpriRiidhod SEAMEST, viikrdh ?rfestﬁné 8f M@al%{ﬂﬂg%'t least one CDMA
receiving a time of ‘arrival assignnent |In response t
t he rcbipuzem;a eactst timenSaiivel asgigeeddatan aldﬂrbwhalatselatetmmel
offset fromthe tine of arrival such that the initial

5. gg;.t E%n O{tpct}fgof cﬁalm szl%%elin rertin\{g 8¢ & arriva c{c%&r%laysubs?atntigl?yethe

same position relative to a beginning of the transmission cycle.
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6. The method of claim 1, wherein the transmission cycle comprises a duration that

is proportional to a duration of a CDMA chip.

7. The method of claim 6, wherein determining the time of arrival comprises
determining a CDMA chip number modulo a number of chips in the

transmission cycle.

8. The method of claim 1, wherein the transmission cycle comprises a duration

proportional to a number of active user terminals.

9. The method of claim 1, wherein the transmission cycle comprises a fixed

duration.



arrival. 14. The nethod of claim 13, wherein
requesting access to the channel conprises requesting
wW@ewenssdso t he channel over a random access che@mek2005/008199
15. The nethod of claim 14, %er ein the random access
channel conprises a CDVA Al Oha channel. 16. The
nmet hod of claim 13, wherein receiving the tinme of
rri : [ . .
165 ¢ e ABEARY bf i | 160 A BofiBMihdhiina) MBS pri
of clvaithinh &, tranlmission ayeleei ving the time of arrival
conprises receiving a tinme of arrival occurring

ubst anti al | e hip duration froma tine
Ihssi fhod o i heprfeeProdifigna . wo 2005/ 088989
PCT/ SR RiROS $8&: asﬁi%n%fi%nt fEPﬁlefiE&ﬂ‘ce&rluﬁﬁl; ghdi m 13,

wherein receiving the me of arrival conprises
r eceitvansitting thewode asskgnaest trthenser poyohimad. a nunber of
active user termnals. 19. The nmethod of claim 13,

oea byt BbORnE R R lfin I R sttt 0

t r angBidiving ¥ esqueStefot faesiab tigd chantd] M m 4 bedr tevwehdlaps at
least in part the tine required for transmtting the

dat a SHRYERNIZIpG 2 tirpebarerHBdthe pse teamimals, fur t her
conprd.s . . 1. .
by 3 SSREASPE B RbiE Rt At b pfRyfRG H3TDMA
met hatlippduratiad;m 13, further conprising determning a
future tige of arriyval _assignnent occurring jn a
subs S§iFEminipg a Hge of arrypl 0 SHALR hoyndary i
time phadistioddhc@ssiggnment. 22. The nethod of claim
21, wherein de ermning the future time of arrival
assi dgramemitticgthertinsesf duvdtothei usgr tarndbMXoalibgatd theroftamnel to the
nodul o nunber of . actjve user termnals. 23. The
net hdﬁergpn@@%ﬁg%n%ébeeglwegg%v ‘ning the future
time of arrival assignnment conprises determning a

15DVA £ hickhda@feasitith@s @da B éhanfElMe hethdd\@inprising:
algorithm 24. A nmethod of receiving data in a
chanrfequestirgaceessiipdhedprelsi ng:  deternining a tine of
arri . . i ser
Fer ritaes ihg Biheb oA RS Rle S Esfue R BSRER: Rt OF
act i iemsiaitting & dai bddck;at a sigs cffsen@omithdime af hirlval wichdigwthe

t hat .i ncl udes th% time of arrival for . .
initial portion of the data block arrives at a receiver at the assigned time of

arrival.

14. The method of claim 13, wherein requesting access to the channel comprises

requesting access to the channel over a random access channel.

15. The method of claim 14, wherein the random access channel comprises a
CDMA Aloha channel.
16. The method of claim 13, wherein receiving the time of arrival comprises

receiving a CDMA chip boundary occurring within a transmission cycle.

17. The method of claim 13, wherein receiving the time of arrival comprises
receiving a time of arrival occurring substantially one CDMA chip duration

from a time assignment for another user terminal.



transm ssions fromthe user termnal; and receiving a

data block fromthe user termnal. 25. The nmethod of
w@b@snsRd49 further conprising: determning a rBCEUS®AS/008199

signal quality netric corresggndi ng to at |east a

portion of the data bl ock; term ning a power

control nessage based in part on the received signal

qual | triCy . nsmt .| | . -
02, S, AR RSB P e

PCT/ £i2200%d H8HEPoct?Bsizbmeni@odid Aatinber of atife Afer terminals.

wherein the received signal quality netric conprises a

synbol error rate. 27. The nethqod of ¢l ai 5, repn

1% he rhesshad %fi%m 1230.1 fHther GorpRTng e@&ﬁm& tgn%éata bMé}%WI{h a code
erro 5séc?i§rfﬁ 188t o L tRARREAHRiInh OfhaORRIsAYits BYerAUE Ehddnel at a time
constraimed arrival tine channel, the apparatus

conpttha ionerlapa atietst iippért thre troafaqgired fbr transynitting the datadlock.
bl ock; a data nodul ator coupled to the data buffer,

2§ha SRR S8l Bobst eGP oRRURIL R Ll o coue
a tr%B&I"!S}F£?Imﬂﬁﬁ6fﬂdﬂﬁ@@sé&eﬁ1ﬁﬁﬁb.ve t he nodul at ed data

fromthe data nodul ator and selectively transmt the

nodul ated data; and a transmt _tim.ng nodul e cou?,I ed .
2k0 t ﬁ@etmghcymﬁqlfem 13 fgrthes feprising detgrmpighg a @ty time of arrival

arrival. 1 st | it f dnBh
e an oy gtip R oS THARIEL b AR R Bl ARy ARRRL ekt e
t o t hignaofdrred] atdigmemassi gnnent such that the
transmtted data initially arrives at a receiver at

substanti a | e rival .ti,me .assignpent.. 29..The
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CONMPIkS§68méntkbRBfbes deRSHDARK 2 BDNIA JRBIbSinhry(thb® a number of
conf iaguglz%ll to glgneersatee t he %gde. 30. The arﬁJrggir at us of
cl ai raci®g usehterminalst he arrival tine assignnment
conprises a CDVA chip boundary occurring within a
ransgi ssi.on. cygl.e. ,31.. T par at (=Y .
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the arrival tinme assignment to the transnmit timng
modulpsedetermined algorithm.

-

24, A method of receiving data in a channel, the method comprising:
determining a time of arrival within a transmission cycle assigned to a user
terminal;
receiving transmissions from a plurality of active user terminals;
searching within a time window that includes the time of arrival for
transmissions from the user terminal; and

receiving a data block from the user terminal.

25. The method of claim 24, further comprising:
determining a received signal quality metric corresponding to at least a portion
of the data block;
determining a power control message based in part on the received signal quality
metric; and

transmitting the power control message to the user terminal.



32. The apparatus of claim 28, further conprising a
sync nodul e configured to synchronize the transmt
WO povsggospdul e to a systemtine reference. 33PCHIS2005/008199
apparatus for operating over 23 constrained arrival
time channel, the apparatus onprising: a
transm ssion cycle nodule configured to determ ne a

ranspi ssiQn.c e i ng; WO 2005/088989 . ) .

2 et gY Sl 26 Pt  EWIaupey metric comprises a
conf i guiRtetror@ef ermne an arrival time within the

transm ssion cycle assigned to a user termnal; and a
recei ver configured to receive a plurality of

2{r anshhesapthad of ¢lamp 85.pyhareinithe reptivedisignal quality metric comprises a
termpal s, ,ad configured to search the plurality of
transmssions wthin a tinme w ndow that enconpasses
the arrival tinme for transm ssions from the user

28.er mi Auahppagaus Tineperpiing atars cohstedivddarddal tiedtRinRel! 1€ apparatus
transm ssi on cycle nodul e determ nes the transm ssion
cycl EHEHSHS a” duration substantially equal to a
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hi .30, T | ai 34, wh [
Che cPRAS RS et BBRERERAR ride Bipeodies mogfaiad deie
Conprd tedndshitter COMNEEA R REIAEIREIndRMHEPLId frfr th% R&ta modulator
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execassghrbgntt he processor, performing the nethod
conprising: receiving a request for access to the

e e ehPRRGS ot B5im 8FWhern to A FaoHi Al goitprses  Lincar

t r anFebdsacR BhifyR: i i ' | to a
o R B Ji:%%t;&a(«msm Bofihd ' beREARARE LORA

30. The apparatus of claim 28, wherein the arrival time assignment comprises a

CDMA chip boundary occurring within a transmission cycle.

31. The apparatus of claim 28, further comprising a local receiver configured to

receive the arrival time assignment and communicate the arrival time assignment

to the transmit timing module.

32. The apparatus of claim 28, further comprising a sync module configured to

synchronize the transmit timing module to a system time reference.

33. An apparatus for operating over a constrained arrival time channel, the apparatus
comprising:
a transmission cycle module configured to determine a transmission cycle

timing;



determning a tinme of arrival occurring at a chip
boundary within the transm ssion cycle; and

W0 e@a®sa98e i ng the tine of arrival to the user PEF/DH208$/008199
to allocate the channel to t? user term nal
begi nning at the tinme of arr"gal.

34.

35.

36.

37.

38.

39.

a time boundary module configured to determine an arrival time within the
transmission cycle assigned to a user terminal; and

a receiver configured to receive a plurality of transmissions from a plurality of
active user terminals, and configured to search the plurality of transmissions
within a time window that encompasses the arrival time for transmissions from

the user terminal.

The apparatus of claim 33, wherein the transmission cycle module determines
the transmission cycle having a duration substantially equal to a duration of a
number (D) of CDMA chips.

The apparatus of claim 34, wherein the time boundary module determines the

arrival time comprising a CDMA chip boundary.

The apparatus of claim 34, wherein the time boundary module determines the

arrival time comprising a CDMA chip boundary modulo D.

The apparatus of claim 33, wherein the plurality of transmissions comprises a

plurality of time overlapping transmissions encoded with a same code.

The apparatus of claim 37, wherein the plurality of time overlapping
transmissions comprise a plurality of overlapping transmissions, each having a

distinct time of arrival assignment.

One or more processor readable storage devices configured to store one or more
processor usable instructions, when executed by the processor, performing the
method comprising:

receiving a request for access to the channel from a user terminal;
synchronizing a time base with the user terminal;

determining a transmission cycle having a duration proportional to a CDMA
chip duration;

determining a time of arrival occurring at a chip boundary within the
transmission cycle; and

transmitting the time of arrival to the user terminal to allocate the channel to the

user terminal beginning at the time of arrival.



