; NCe3ei G DLh68T/ 3r WD 02/ s10-48 PCT/ USOL/ ~8915 [0001] SUB- CHANNELS FOR
THE RANDOM ACCESS CHANNEL | N TI'ME DI VI SI ON DUPLEX [0002] This application z-
cl ai ms prh@ﬂhﬁ%

filed on Decenber 19, 2000. [0003] BACKGROUND [0004] The invention
generally relates to wireless tine division duplex (TDD) conmmunication
systens using code division multiple access. In particular, the invention
rel ates to sub-channels for the physical random access channel (PRACH) for
such systens. [0005] In code division nmultiple access ( i ion
systens using frequency division duplex (FDD), such as SF2$QWBQME@BNmmM
third generation partnership project (3GPP), physical rando

channels (PRACHs) are used for transnmitting infrequent data pack&€ and
system control information fromthe user equi pnments (UEsS) or users to the

, Node-B. [/388 In a 3GPRIPLh B EOR Vg divided into ten
e P b B LOENC LR, 12 s o

such as nunbered fromO to 255, as a systemframe nunber. The system frane
nunber s g0603pquentTlds | gpplégtimne ctlaifiise praordp mimae e$bSt rRiandiesiloPasemr t s at
t he beginning of a nunber of welldefined time intervals, denoted access

sl ot s 26.Amplecationdden G226,621 r hledrarsBeesrsbersgld, 200085 (28) from the users
are begun in a particular access._s continue for one or nmultiple
slots 26.[Oﬁﬁ%ept ransm ssi ons ar @é@iﬁ&@%ﬂm’a random y sel ected si gnaltoure
associ at i1 h an -fccess _service ; I ] a i ource
controll 3:60@%”( t he_ r@f%yﬁmll%n %merﬁli%feﬁgteg t%%{ﬁ%§%lggﬁg\fg§n%@%ggpﬁé891 S
[0007]  ThefRAftdalisn UgetndsObsing! S BiisiOA! BuRAfd Aose N0 IR YPEAELIAR MEC!

u
informati on and the twor k usés sub-channels of the PRACH for further

separ at i GRveitidiEelasdiaatrebamrlyfdiehe pagsies. rahdorhhecshihanbel CRACEY)Sst em
each subchannel is associated with a subset of the total uplink access

sl ots 26,fodesdr sysexinas fol |l ows. [0008] Two sequential radio frames 22 are
conbi ned into one access franme 20. The access frane is divided intog 1 S
access s|[0085Hp. cadec Hivigioasmuliple amsesiasCRMIG) LoryRUBICAtQR SYSEMS RFage

timeslots, 24 as shown in, Figur The ,duration o radig.frame 22 is
shown in fﬁ?cﬁiﬁn@yldWFl?m\ed‘Hﬂ‘g’F @Qa)eds%ﬁhr é\ﬁspro?ﬂéeiﬁa L ctﬁSnﬁBTcg ESPE Y98 gned
to the access. sl . i | { 11, as
Shown i n i granis broif PR WRRIGE oo RS (HnhOR PRAICHI AfLGd Br
26 | . R . §

b chan T Bt R e B e s
(ms) . Thiguigpehist(UH3) oansdre tvileviNddad.a nodul o (nod) 8 counting of the

radio franme nunbers. [0009] In 3GPP FDD/ COMA, nultiple PRACHs are used.
Each PRACA006] uni qual a/3@PPoEDEYeDMi: system.athe iR Acteissdiyidashato {emahy)

t t ch I d | I jated, w ' i,nat i f

or canbl ¢ BUPGRIREAGIIedBEncR S b 28 CrtaNind WHie 0 BPEsToin g4 oahoani
b-ch | s. [0Q10] Fi ' f ' t ' h

2ssoci at | Bt RhaAS i THRec s s R FheBbesB, ach R hthb B st ock”

310. Th [ R&SH ' ' I

scr anbl ?négaa%%sdggsggé%geg%ﬁ%rhi appre gpralla% %ﬁééég%ﬁ%%nﬁégﬁggqg%@rﬁ%mt ﬁe

data was gpBited| PR fandoReEDr@renik o Bladty at the Begimmirat fth marmberutereibl e

scranbling code 0 340 and has three access service classes (ASCs), ASCO
400, ASCldéfinedrtimé\BEervaB2dendted acpss slots 20urbies ranflomSCeessitoansniissions 28,

exanple are three, the maxi mum nunmber of  ASCs is ejght (8). Each_ ASC 40 has
a nunber ©f28y28) ﬂmléh@uwr&h@rhesm,lna\partl%ar@cm%élﬁgﬁé agdgoatigpe fOr Mg a

ersistence f or. T ersistence, factor represents the -2 .
P or muﬁlcptle slots i]ée Thesé transtnissions are sent us[ing a randsomly selected signature
associated with an access service class (ASC) assigned by a radio resource controller

of the network to the user.
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WO 02/ 5108 PCT/ USQL/ - 48915 persistence in retransmtting the preanble
signature after a failed access attenpt. In 3GPP FDD/ CDMA, the maxi num
avai |l abl e nels 36 is 12 and the maxi num avail abl e <

i gnatureyggz@rsaﬁza [0012] RACH 1 301 is paired with PRACY B 1800 1
32, is uniquely associated with preanble scranbling code 1341 and its
sub-channel s 36 and preanble signatures 38 are partitioned into four ASCs
40, ASCO 403, ASC 140a, ASC2 405 and ASC3 406. RACH 2 30Z is paired with
PRACH 2 322. PRACH 2 322 uses preanble .scranbling code 2 34Z, which is

I d RACH 3, 3 A 40 il able f PRACH 2 327, ASCO
e e S B8 P L 0 B e PR o Sl BB S
scranbl i nﬂﬁf&]qﬂgﬁm algcf Hllé%e%ggﬁﬁéésf[sh%ocﬁﬁnﬁélfs of Y i’ I(?H for futher se ar%}i n
sub- channel s/ avai | abl € preannbl € si gnature conbi nati ons are no e Yor

PRACH 2 387 UHgndabidss isefage efaksedl e tife 96PP PRDTRBNIAS spdm, 8O 3hpRACH 3
h PRACH 3 323 3 |

303 is paired wt . PRACH 3 323 al so uses preanbl e scranbling
code 2 34chand] isesodinEd wiha ande®SCthedidial upAhkQcdeskaslaRR AISsdriittdlas
contain the avail abl e sub-channel /signature set not used by PRACH 2 323.
[0014] Sifaveach PRACH ASC 40 is uniquely associated with a preanble

scranbl i ng code 34 and avail abl e preanbl e signatures set and sub-channel s,
t he Node@QO%ﬂ ot of HOPCUARIIEH BT 2280 AEEDIS 18 0RS AP ST CE e
recei ved CH data. As.a.result,-the recegiw PRACH. da i.5..sent _to the
ppr opr 1 af Be ket Pmed R idEh i MG RS diakh ereaetol 26eS Albrfin{ o
inthis e | itLope [ e
[ SSPUT fadtd ANS BBeliDR ARERIR R e dnbioatftl 6b) it s
conmuni capp eyshawsat RIFRLRPIOBE thel dual headddietewd, STike SV Sl Lare usdipaed tdTe

di vi sion duplex (TDD), such as the proposed 3GPP TDD/ CDVA system | n TDD,
radi o frathesacess slow 2Aedyisetuertialiyshmhberise thd dotst fransOaori nqiswshewndat a.
Each tinmes|lot is used to transfer only uplink or downlink data. By

cont r ast , FigurebDACBwsu - whermsldilvs assignade thepnaxihReeessisloodnis mkmbgretQeapdency

spectrum -3 WD 02/s1(1-48 PCT/USOL/ .| 8l1s Although the air. interface,
physi cal hembering sappsattd- o f %S%{@f égréo alﬂlé-CEfam nygng rif Iepaats

compl oxi 159y KGO 46 BiBRELRRR LS, I BT b §EMSRA "8 o
Accor di nglndyld (&édﬁ@ébﬁxﬁﬁi@oﬁ@lei}ﬁé{ﬁ) ﬁh&?—.e@'ilﬁméﬁé.s for the RACH for TDD.
[0017] SUMMARY | 0018] Sub-channels are defined for a physical random access

channel ofo(@9M r el eEs3GPRFUDYCHIMA, ewitiple PRACHY gatised. SehePRASH G code
division nmultiple access. A series of radio frames have a sequence of

t i mesl ot sunigoelyaaspacinicdubidh atramdorh access chennal { RAEH S bqospore chameh and is
sub-channel of the particular tines|ot nunber is uniquely defined by one
radi o fradeo@ssqqated gyithed uniquee oympmation gt suraphiecyqranblipg cofpvvadablg 0020]
Figure 1 is a 1i IJus%urati 0 of.lasfce s slots and sub-channels for a FDD/ CDVA
system [Bfp3mole gighatresandavailaple -rHAN0SE of PRACH configurations in a

FDD/ CDVA m [ Of; ; Inte 8 i i - € n N a
time divi g(lxgln dupl eg ;%&&%dyg?em ]{1188@%[}%%&?@%2%@%&% | 'ﬁé?ﬁ;ti on
of PRACH gg0f ispairdli vatsPR A GH 03D 15} 8b@ime bl G¥k2M,. The\dag f2ckisedover
sinplified diagram of a Node-B/ base station and a user equi pnent using a
TDD/ COVA PRATH (BR56 eedveredmsREESTR PreashblOrscTabRiREFiodBED HyBEd MENTS)
[0026] Al though the follow ng discussion uses a 3GPP-system for

i | | ust r at appropsiats- preamhle Sgnaipnre3 8rihmt Hrndaiveassepl.i cabl e to ot her systens.
-4

[0011] PRACH 0 32, is uniquely associated with preamble scrambling code 0
34, and has three access service classes (ASCs), ASCO040,, ASC1 40, and ASC2 40,.
Although the number of ASCs shown in this example are three, the maximum number
of ASCs is eight (8). Each ASC 40 has a number of available sub-channels, available

preamble signatures and a persistence factor. The persistence factor represents the

-



WO U2/ s10-48 PCT/USO11. 18915 [0027]Figure 3 illustrates a preferred

i npl ementati on of sub-channels for tineslot 3 for PRACHs of a TDD/ CDVA
system EgahoiARbfsH 48 is associated with one tinesl ot nuanﬁpﬁnggg;a set

of sub-channels 50 and channel i zati on codes 52, as shown in Figure 4. For a
particular timeslot nunber 56, a sub-channel 50 is uniquely associated with
a radio frane 44, as shown by double ended arrows. In a preferred

i npl enentation, such as shown in Figure 3, each sub-channel 50 is
sequentially assigned to sequential radio franes 44. To illustrate,

Such' s Bereais AR SRR b SRS Bl N e any becsss OGERY e

——

sane ti ne?dggg 8}{912?«?163}\9%, gia&mﬁ un hvdilahle sab-Eﬁé’Ar{féf}sf 38 0 e ffndid

frame 1. rames, the nex ranmes are assi gned the

sane subchwdiR®lspRAmbiesignati&®is B8Ib- channel 0 is assigned to radio frame
n +j, such as radio frane n. For a particular tinmeslot 56, the

sub- channfl(4250 ar eRASHJNRG} ibpairdd evitlt RR ASYHtled2 £ rRRARCHIMBY, is whiqekly s a
series of repeating radio frames. A preferred schene uses a nodul o function

of the syasestatadwihpieasehle sarmplingicode 4 344 endithsulscharmel sifbamstanamble |
Equation 1 i SEN mod ~z = i E ion 1 i dul functi on.
e 11 T ustERiEs Tias Parnstan® fouhaste 0. ARED 405 e Ealars 862 30 SN roq
8 =i E ' & [ ' ' irst f 440 i
imest ot 30CETR RRARH 258 ko SARPRACH 2480 RralH 2 32 W88 Ricnes 1
IS assi gn@ﬂalﬁﬁﬁngfbo@ie 2851 |y 188 & agbh;sEH aﬁ§e7%m§5§3.\jgh{-§/'§§g§'4(7 ate>

assigned. Preferably, the nunber of sub-c

PCT/ USUl | avRb% fos FRACH 2 305, ASCAUONNGHN 1H(yahe ASODLY,. | BEéifiss PRESCH
sub- channel assignnents for timeslot 3, the sanme schene is used on any

timesl ot 2undePRAKIGZDshara the PRRMbIerscsambhng cedeha RROGH oF parttiassboffat ed
wi th a uni qgue combi nation of _{)reanbl e scranbling code 34, available
sub- chann@Vailabl sichynnalypyalableprasmble signature €ongBnations ag avpnsedfon

tential 4 t .4 P i h i = 4. [0030
ggaFgggﬁsP m&e Zﬁ%@%@ﬂ%ﬁ%ﬁ%@%ﬁﬁ?}ggﬁw abl[ y as]socina'f1 gd

ith i nbi i i | 508 : i | I, zat i d 50
Coref or r P heet mRRTHIE) S0, &y BEpRO bR PRAXH et FRBEHE 5 R R uS G o
of 8) as gﬂraamm Serfin®ULE chde '2’*3&% smﬁgalAS@bu@q%ﬁﬂi&sc?%oat eA%@Rg%Q'?%a Ihg

users to ansmt the uplink da 1

a. Simlar to FDD, each TDD

pai red wi ABCH 4R\Ctorthirithaasgitible aitacingineVsgnatnge detmot bieky BRACHI aBre, 4
illustrates a general configuration for the PRACHs 48. Each PRACH 48°is
associ at el@Olg minge EHMRACPgASé}@D s unquady aseogiatetbivish 8 pheanhizln selambdihgand

avai |l abl e chanpel i zation codes, 6 52., As shown in Figure 4, each PRACH 48 in a
parti cul a?oc{gi %§‘P9ta"iaélagl&ﬁ’r@ﬂ@ﬁ?ee%%@ir%s@I"?dl‘iln@}h“z‘lé%@@}?,GB@@@‘@ZB PR s

e S
ecetved REAC, e KOORIINESEN MRSl el el AYpatdlen 19

Typi cal | yehatnkl. MM6L¥mﬁchWKACPBmMﬁh@§uﬂédﬁﬁ% &AmplsBhavin@ilhAS(R) -
RACH O 460 receives data over PRACH 0 480 by decoding data transmtted in

ti mesl ot 40 pawitioned hyhavalapicopreantbie sizaanets,zhe ipartitiond esay alsBREGY SuBS0.
The avail abl e sub-channel s 50 and channeli zati on codes 52 are partitioned
into thredansek3G4, ASCO 540, ASCL 541 and ASC2 542. As shown, each

titionjscset by,channelization codes 52 although, i th
"ol erent WOLSH,  « neABSTE EBRbnicafiagoysipmt Bipraiah ARbs HRAGHS IS A BMAset o

. Channel i zsgfgicegﬁxggggg{ﬁg gghgiaﬁ%agegaﬁiﬂﬁs,is%ﬁ as % FropGsid 3GPB THB/EDRILM

exanpl e, uni

system. In TDD, radio frames are divided into timeslots used for transferring user
data. Each timeslot is used to transfer only uplink or downlink data. By contrast, an

FDD/CDMA system divides the uplink and downlink by frequency spectrum.

-3-



-6 w0 02/5108 PCT/ USOL/ ~8915 set of channelization codes 52 for that
PRACH 48. The ASC 54 associated with received PRACH data is determ ned
usi ng thewdananehd zati on code 52 used to recover the recei RASd{sdat a.
[0032] RACH 1 461 receives data over PRACH 1 48, by decod”ﬁgﬁ%g%a =
transmtted in tineslot 1 56, using PRACH 1's channelization codes 52. The
avai |l abl e sub-channel s 50 and channeli zation codes 52 are partitioned into
four ASCs 54, ASCO 543, ASCl 544, ASC2 545 and ASC3 546. [0033] RACH 2 462
recei ves data over PRACH 2 482 by decoding data transmtted in tinesl ot

and.channafodeh ofe ErdBras sFIAeAe Bowen H1ID REMD RS S wksiifes; ™

ASCl 548 & : i 4 : LLi 3.,483.
RACH 5 acSRRrAR 2 U0RISle 30 HAIGKRNARYS PALELh B3 SEuban PIREH I |
timesl ot @rhplRxitsialehe AW e aidlehd B9t PAngades 52. The available
sub-channel s 50 and channelizati on codes 52 for tineslot 2 562 are

partiti on@@lbht o t wAca8Aingld, it ASAesibatle tarthvASGbicHahhdlsabd the RIGHRTd@bl e
partition_used by PRACH 2 482. As shown in Figure 4, tineslot 2 562 is
ef fecti vel}?Ii vi ded into two PRACHs 48, PRACH 2 482 and 3 483, by

channel i zat.i codes 52. As a result..i Ls exanple, data received in
ti mesl ot @’to%gg is sent to the appréi‘p\ﬂg@% CH 48 based on the

chanel i zady, codes NsId .t it d - ternately in another

i npl em::nta[gl)tb ??)11 t hes%iz?ﬂ?rirlf%stna%a@%%db@ saugflgﬂ%@lﬁgpgo%bac&ssc %ﬁ’i‘ﬁ‘@f Pfﬁt i on
code/ sub- i ii [ , : @3”@? I Nei R ation
of Figure i}@l&? ﬁgmgé;gﬁ%flgh(%ﬁ ﬁ};fe ﬁe&#@}ﬁfggﬁdﬂﬁc n f%g?lg?f\cgﬁ S g%%r%lglg&t@%to t he
exanpl e FHReRRABHs@dRf o tidib ifeiineyl hdvegurseqdendeofl BResRAE N FORAChht ular
associated with a tinmeslot 56. In FDD, each PRACH is associated with a
preanbl e tyoesabiumberceidbe 3dquenbl) casiisub4haneeluf ehepaicylap sintdsidtenegbdry

avai l abl e chann?l i.zation codes 52 and FDD ASCs 40 by avail abl e preanbl e

si gnatur &8 UB1Giie Yrﬁ@‘gae%bhpn@méwé@mq)@f theseHesxanpl es al | ow for the higher
| ayers to operate simlarly between TDD and FDD. WO 02/ 5108

PCT/ USOL/ - 4891s [0035] Figure 5 is a sinplified block diagramof a TDD

PRACH sy For usepi i i fﬂgﬁ%' as an assi gned
PRACH anibgg%, to theB[lJﬂ 33 grs(;e?ﬁl e ne{)aor co%%&gpﬁgiig%Z via the

Node- B/ bg9g26] at i O'Figfire 3 BRACHIILAFAIIRLE Ot csisInRkd LGen881s Boriged-
The PRA(JE—[] i nf}ormati og si gnal passes throughca Ssgml%kgc%ﬂggﬁyr |S(§1 léqt g(?l gnd i's
radi at ed HyDAODMAess@nY.2 or an antenna array through a wireless radio
channel 74. The radi ated signal is received by an antenna 76 at the UE 60.
The receil03lki gnalFigureplissaillupiratiogholPR WG ivodfigorations ima GFDDATAMARACH

informati on receiver 82. [0036] To send data over the PRACH fromthe UE 60
to the ba¥¥8ation 58, a PRACH transmitter 80 spreads the PRACH data 84

e ot d0orehes " Rae@h £ERATRus lich " SREHRERS: H0R kS chiRinepolel ™

spread dg’q@]jﬁcmgeg,sgégﬁ_ough a switch 78 or isolator and radiated by an
antenna 76 through awireless radio interface 74. An antenna 72 or antenna
array at [00R3base SHigtueohis illeaeititgsoft PRACH cahfsutiendn a TODAESKIAE
signal is passed through a switch 70 or isolator To a PRACH receiver 68.
The PRACHysiama 84 is recovered by the PRACH receiver 68 using the code used
to sprea(i &1 PRACH, dat a_84. The recovered PRACH data 84 is sent to the
RAAOl | er 18 ‘ﬁrovi ddigmearis 7 sreplifind diagram ofae NrdcB/baseeitsiéon aad faorsense in

recovering the PRACH d * WO 02/ S10-48 CLAI M5 What is clained
is: PCT/ Ggﬁﬁ%ﬁlﬁgamﬁﬁ f ni ng sub-channel s for a physical

. random access channels of a wireless tinme division duplex conmmunication
system usi ng code division nultiple access, the sub-channels are used by

the syst gop23] separate diffepETAREFPHESCRIPTION
‘ OF THE PREFERRED EMBODIMENT(S)
[0026] Although the following discussion uses a 3GPP system for illustration,

sub-channels for a TDD PRACH is applicable to other systems.
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service classes, the nethod conprising: providing a series of radio franes

havi ng a

sequence,
nunber by one radio frame of the series. 2. The net hod of

sequence of tineslots; for a particular tinmeslot nunber of th
wihHsely defining each sub channel of the parti %1%505}499@1§I 0
c

e
t

nunber of the sub-channels is N. 3. The nethod of claim2 wherein val ues
for Ninclude 1, 2, 4 and 8. 4. The nethod of claim2 wherein each radio
frame has a system frame nunber. 5. The nmethod of claim3 wherein each
sub-channel is assigned to its one radio franme by a nodul o N counting

the system frame nunber. 6. A physical random access channel (PRACH) of a

W rel ess
mul tiple
ti mesl ot
_the sub-
frames a

(12/ s1(1.

at | east

k00R€] Kigures 3 dvusiiatesex predirrachineplementatipst afrmubsehagnelsder dimesksit dn

sh3whGH Rigtlld 4.1 &@p%‘ﬁcy_&? t tn%fzilt%k 3k ?uﬁ’lgﬁé\xﬁig? glé‘ qu%ﬁélgo

one sub ¢hannel is N The PRA claim

i ncl ude lass@ciattdanidh & radio frame 44, as shown by double ended arrows. In a preferred

implementation, such as shown in Figure 3, each sub-channel 50 is sequentially
assigned to sequential radio frames 44. To illustrate, sub-channel O is associated with
a timeslot number of a j radio frame, such as radio frame 0 of Figure 4. Sub-channel
1 is associated with the same timeslot number of the next (j + 1™) radio frame, such
as radio frame 1. '

[0028] After n radio frames, the next n frames are assigned the same sub-
channels 50. For instance, sub-channel 0 is assigned to radio frame n + j, such as
radio frame n. For a particular timeslot 56, the sub-channels 50 are assigned based on
the system frame number, which is a series of repeating radio frames. A preferred
scheme uses a modulo function of the system frame number (SFN) for n sub-channels.

For sub-channel i, Equation 1 is used.
SFN modn =i Equation 1

mod n is a modulo n function. One illustration uses a modulo 8 function, such as per

Equation 2.

SFN mod8 =i Equation 2
As a result, as shown in Figure 3, in a first frame 44, in timeslot 3, sub-channel 0 is
assigned. In a second frame 44, sub-channel 1 is assigned and so on until an eighth

frame 44, where sub-channel 7 is assigned. Preferably, the number of sub-channels

-5-
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9. The PRACH of claim7 wherein each radio frame has a system franme nunber.
10. The PRACH of claim9 wherein each sub-channel is assigned to its one

radi o frargobys@sgrodul o N counting of the systemfrane nurmﬁrm%&/]_‘sm@\
wireless tine division duplex comunication system using code diVi'sion

mul ti pl e access, the system conprising: a network controller for separating
user equi pnents by sub-channel s of physical random access channel s
(PRACHs), the sub-channels uniquely defined by one radio frane of a series
of radio franmes and the sub-channel associated with a tinmeslot nunber of a
sequence ,of tineslots in each radio frame. 12. The systemof claim 11
further défiphidOrg Although é%&fq denlydHusitaiergubnehannckbassisnsantekor tinsstot( ASC)

i nformat i t o _user, equipments, each gccess. service class associated with a
subset Ofé),r%lﬁeeé)agﬂ%_s%lheéﬂ%éqogs.eﬁl% a“f/ﬁémsﬁgft%‘mlh?l-c| aim 12 further conprising

t he user hpment §,f il | I A-@(jl g [ . - The
' system ofmgggfm 133{6\1/“312].’?]3'!52@? %Aﬁééeﬂg(%a{:}g%rﬁegl{useg #%‘g&%@“ﬁ% ac‘)l:] u|lon for

PRACH t r ajopibifsi@net preafible wparBigd €ocfe FACTO MBI {3 ahnt R 36741 a%é&ﬁ@ of

claim 14 wherein the ASC i nformation indicates channelization codes for

t he PRAChreamblersigsitores 38. One example of a potential implementation of 4 PRACHs is
shown in Figure 4.
[0030] In an analogous manner, each PRACH 48 in a TDD system is preferably
associated with a unique combination of timeslot 56, available channelization codes
50 (preferred a maximum of 8) and available sub-channels 52 (preferred maximum of
8) as shown in Figure 4. The channelization codes 52 are used by the users to transmit
the uplink data. Similar to FDD, each TDD PRACH 48 is paired with a RACH 46
transport channel via a coding block 47. Figure 4 illustrates a general configuration
for the PRACHs 48. Each PRACH 48 is associated with a timeslot 56 and a set of
available sub-channels 50 and available channelization codes 52. As shown in Figure
4, each PRACH 48 in a particular timeslot is assigned exclusive channelization codes
52. This allows the base station PRACH receiver to distinguish between the different
PRACHSs 48 by knowing the channelization codes 52 used to recover the received
PRACH data.
[0031] ASCs 54 are preferably formed by partitioning a particular PRACH's
available sub-channels 50 and channelization codes 52. Typically, a limit is set for the
number of ASCs 54, such as eight (8). RACH 0 46, receives data over PRACH 0 48,
by decoding data transmitted in timeslot 0 56, with the appropriate channelization
codes of PRACH 0 48,. The available sub-channels 50 and channelization codes 52
are partitioned into three ASCs 54, ASCO 54,, ASC1 54, and ASC2 54,. As shown,
each partition is set by channelization codes 52, although, in another implementation,
the partitions may be by sub-channels 36 or a unique set of channelization code/sub-

channel combinations. As aresult in the present example, each ASC 54 has a unique
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16. The system of claim 11 wherein a nunber of sub-channels associated with
one PRACH is N 17. The systemof claim 16 wherein values for N include 1,
2, 4 and 8o d8s10dhe systemof claim 17 wherein each radio §¢ppg 18852
system frane nunber. 19. The system of claim18 wherein each sub-channel is
assigned to its one radio frame by a nodulo N counting of the systemfrane
nunber. 20. The system of claim 16 wherein a nunber of the sub-channels is

N -11 . A
N@ A3. A" . AF . AF. As. A" . As. Ass. As. AFL! kabf gudknLSTbr %! ###~yt oj e ZU] caV] ca] ca

| sl rakenlenlenisaien a am AR e e agaacl s gl e
g oo oo Hey PRI SRR R Epe e bRl PR SEhaal SRLEslSe) 03
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10CCY 10033] RACH 2 46, receives data over PRACH 2 48, by decoding data
transmitted in timeslot 2 56, using PRACH 2's channelization codes 52. The available
sub-channels 50 and channelization codes 52 are partitioned into three ASCs 54,
ASCO 54,, ASC1 54 and ASC2 54,, and an unavailable partition used for PRACH
348,. RACH 3 46, receives data over PRACH 3 48, by decoding data transmitted in
timeslot 2 56, using PRACH 3's channelization codes 52. The available sub-channels
50 and channelization codes 52 for timeslot 2 56, are partitioned into two ASCs 54,
ASCO 54,, and ASC1 54,, and an unavailable partition used by PRACH 2 48,. As
shownin Figure 4, timeslot 2 56, is effectively divided into two PRACHs 48, PRACH
248, and 3 48;, by channelization codes 52. As aresultin this example, data received
in timeslot 2 56, is sent to the appropriate PRACH 48 based on the channelization
codes used to transmit the data. Alternately in another implementation, the partition
may be by sub-channels 36 or channelization code/sub-channel combinations.
[0034] As shown in the PRACH implementation of Figure 4, the example of
the TDD PRACH configuration is analogous to the example FDD PRACH
‘configuration of Figure 2. In TDD, each PRACH is associated with a timeslot 56. In
FDD, each PRACH is associated with a preamble scrambling code 34. TDD ASCs
54 are preferably partitioned by available channelization codes 52 and FDD ASCs 40
by available preamble signatures 38. These similarities for these examples allow for

the higher layers to operate similarly between TDD and FDD.
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[0035] Figure 5 is a simplified block diagram of a TDD PRACH system. For
use in sending PRACH information, such as an assigned PRACH and ASC, to the UE
60 from the network controller 62 via the Node-B/base station 58, a PRACH
information signaling device 66 is used. The PRACH information signal passes
through a switch 70 or isolator and is radiated by an antenna 72 or an antenna array
through a wireless radio channel 74. The radiated signal is received by an antenna 76
at the UE 60. The received signal is passed through a switch 78 or isolator to a
PRACH information receiver 82.

[0036] To send data over the PRACH from the UE 60 to the base station 58, a
PRACH transmitter 80 spreads the PRACH data 84 with one of the available codes
for the PRACH assigned to the UE 60 and time multiplexes the spread data with the
timeslot of that PRACH. The spread data is passed through a switch 78 or isolator and
radiated by an antenna 76 through a wireless radio interface 74. An antenna 72 or
antenna array at the base station 58 receives the radiated signal. The received signal
is passed through a switch 70 or isolator to a PRACH receiver 68. The PRACH data
84 isrecovered by the PRACH receiver 68 using the code used to spread the PRACH
data 84. The recovered PRACH data 84 is sent to the RACH transport channel 64 -
64y associated with that PRACH. The network controller 62 provides PRACH
information to the PRACH receiver 68 for use in recovering the PRACH data 84.
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What is claimed is:

1. A method for defining sub-channels for a physical random access
channels of a wireless time division duplex communication system using code division
multiple access, the sub-channels are used by the system to separate different access
service classes, the method comprising:

providing a series of radio frames having a sequence of timeslots;

for a particular timeslot number of the sequence, uniquely defining each sub-

channel of the particular timeslot number by one radio frame of the series.

2. The method of claim 1 wherein a number of the sub-channels is N.

3. The method of claim 2 wherein values for N include 1, 2, 4 and 8.

4, The method of claim 2 wherein each radio frame has a system frame
number.

5. The method of claim 3 wherein each sub-channel is assigned to its one

radio frame by a modulo N counting of the system frame number.

6. A physical random access channel (PRACH) of a wireless time division
duplex communication system using code division multiple access, the PRACH
comprising:

a timeslot number of a sequence of timeslots uniquely associated with the
PRACH; and

at least one sub-channel, the sub-channel uniquely defined by one radio frame

of a series of radio frames and the sub-channel associated with the timeslot number.
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channel is N.
8. The PRACH of claim 7 wherein values for N include 1, 2, 4 and 8.

0. The PRACH of claim 7 wherein each radio frame has a system frame

number.

10.  The PRACH of claim 9 wherein each sub-channel is assigned to its one

radio frame by a modulo N counting of the system frame number.

11. A wireless time division duplex communication system using code
division multiple access, the system comprising:

anetwork controller for separating user equipments by sub-channels of physical
random access channels (PRACHsS), the sub-channels uniquely defined by one radio
frame of a series of radio frames and the sub-channel associated with a timeslot

number of a sequence of timeslots in each radio frame.

12.  The system of claim 11 further comprising a base station for signaling
access service class (ASC) information to user equipments, each access service class

associated with a subset of the sub-channels.

13.  The system of claim 12 further comprising the user equipments for

receiving the signaled ASC information.

14. The system of claim 13 wherein the user equipments uses the ASC

information for PRACH transmissions.
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16.  The system of claim 11 wherein a number of sub-channels associated
with one PRACH is N.

17.  The system of claim 16 wherein values for N include 1,2,4 and 8.

18.  The system of claim 17 wherein each radio frame has a system frame

number.

19.  The system of claim 18 wherein each sub-channel is assigned to its one

radio frame by a modulo N counting of the system frame number.

20.  The system of claim 16 wherein a number of the sub-channels is N.
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