"(12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE PATENT COOPERATI ON
TREATY (PCT) (19) World Intellectual Property Organization * Ir{ ~%405I H | nl
VILE e reer et verr vt rrrtuverr ot o rrrrrn Thllel [T

| nt er nat i oRpglez/Bgheau 11 (43) International Publication sokdd1s

| nternational Publication Nunber 27 June 2002 (27.06.2002) PCT V\D 02/ 51048
A2 (51) International Patent Cassification,: HO4J 16 dinch Avenue, Garden
City, NY 11530 (US). STERN BERKOW TZ, Janet; 41-20 d enwood Street, (21)
I nternational Application Nunmber: PCT/U3801/48915 Little Neck, NY 11363
(US). (22) International Filing Date: (74) Agents: VOLPE, Anthony, S. et .
al.; Vol pe and Koenig, 13 Decenber 2001 (13.12.2001) P.C, Suite 400, One
Penn Center, 1617 John F. Kennedy Boul evard, Phil adel phia, PA 19103 (US).
(25) Filing Language English (81) Designated States (national): AE, AG

AL,  AM AT AZBA BB, CN, CO, CR CU, (26)
Pub|lcatl(£plo nguage ﬁﬁ@@@g&%@p& BE, ES, FlI, &8, GO
GE, GH GM HR HUY, A|Ct§1 $ CHANNEE, INBIMEDIVIBIONDURREXZ, LC,  (30)

Priority Data: LK, LR LS, IT, LU LV, MA M, M5 MK, M\, MV 60/256, 621

19 Decenbgpoe2900 (l’ﬂllﬂ2aﬂﬂﬁﬁﬁ101USc1Méas NEioridp, frb 108 Plbvifbnal PPateRO, RU,
SD, SE, so 71) Applicant: INTERDI G TAL TECHNOLOGY COR- SI, SK, SL, TJ,
T™M TR THpplizatiapANo.98/216262 Miiledron Degomber\hP, 2A9OTI ON [ US/ US]; 300 Del awar e

Avenue, 527, W/ m ngton, (84) Designated States
(regi onal ;MOE Rl PO patent (GH, G%A%&QMN MZ, SD, SL, SZ, Tz, UG ZM
AN (72)éodda ent O Fie H&?ﬁon%%%&la%d&es toirdIR R B isksh dEIASTTRR) pat ent

(AM AZ Nesconset, NY 11767 (US). 1 ACONO,

Ana, Luci aomEmnmaﬁam spa:emntusmngocEmMn (ﬁ}uluﬁE addkss. ESn pabijculR, the
[ Conti nued on next psag 54) T|tIe SUB- NNELS FOR_THE I?AN ACCESS
CHANNEL | RRVERIED rsiage s forthe pBysi¢ah sandomy ancesshsane! (B i ned

for a phy access channel of a 440 441 wireless tinme division
dupl ex co?r#ﬁfglf‘\légﬁ@%%@

'[0005]In code division multiple access (CDMA) communication systems using
frequency division duplex (FDD), such as proposed for the third generation
partnership project (3GPP), physical random access channels (PRACHs) are used for
transmitting infrequent data packets and system control information from the user
equipments (UEs) or users to the Node-B. |

[0006] In a 3GPP FDD/CDMA system, the PRACH is divided into ten (10)
millisecond radio frames 22, to 22, (22) having fifteen (15) timeslots 24, as shown in
Figure 1. The radio frames 22 are sequentially numbered, such as numbered from 0
to 255, as a system frame _ﬁumber. The system frame numbers are sequentially
repeéted. The random access transmission starts at the beginning of a number of well-
defined time intervals, denoted access slots 26. The random access transmissions 28,
to 28 (28) from the users are begun in a particular access slot 26 and continue for one
or multiple slots 26. These transmissions are sentusing a randomly selected signature
associated with an access service class (ASC) assigned by a radio resource controller

of the network to the user.




SFN nmod 8=0 / / SFN npd8=1 system using code division nmultiple access.
510(3 0123456 789011121811 0 1 2 3 141516 7 8 9 1011127 The
sub-channel s carry informati on between 56 systemusers and a system

net wor K. 665465 of sub-channels 0 and | for Onmasl at 31,[%%09 Jghilmas have a
sequence of tineslots. For 60 a particular tinmeslot nu o? e
sequence, each sub-channel of the particular tinmeslot 442 J443 nunber is
uni quely defined by one radio frame -- SFN nod 8=2 --a- SFN ndd8=3 --- of
the series. Slots o 1112 13 14 15 16 1710 1 e V1111~2[13h410 1112 13 14 16
16 17 18 19 56 2 3 sub-chabSutels 2 and 9 for 5neslat 3 50 /444 445

--- SFN nogodizd - elTheFPR ADEBRouskd fBA inPRqdd HheOp LBt LN IAed Rl doidol 2 3 4 5
0 7 0 9 1011521314 4 5 sub-channels 4 and 5 for 6neslot "3 00 50 44 44 5

7-1 - - SFNinfoun@ios gnd theretgpiimomts s7b-chansklstof tie BRACH for futhetsepa@tion

Ses ot | 30 SR REsDHCS B3/ 3100 SBER IS ER SyER el wbTC 11"
channel is associated with a subset of the total uplink access slots 26, described as
follows.
[0008] Two sequential radio frames 22 are combined into one access frame 20.
The access frame is divided into 15 access slots 26. Each access slot 26 has a duration
of two radio frame timeslots 24 as shown in Figure 1. The duration of a radio frame
22 is shown in Figure 1 by the dual headed arrows. The sub-channels are assigned to
the access slots 26 by sequentiaily numbering the slots from 0 to 11, as shown in
Figure 1. After sub-channel 11 is assigned, the next access slot 26 is numbered O and
the numberil;g is repeated. The access slot 26 to sub-channel nui:nbeﬂng is repeated
every 8 radio frames or 80 milliseconds (ms). This rel:;etition can be viewed as a
modulo (mod) 8 counting of the radio frame numbers.
[0009] In 3GPP FDD/CDMA, multiple PRACHs are used. Each PRACH is
uniquely associated with a random access channel (RACH) transport channel and is
also associated with a unique combination of preamble scrambling code, available
preamble signatures. and available sub-channels. |
[0010] Figure 2 is one example of an iflustration of such an association. RACH
030, is paired with PRACH 0 32, through a coding block 31,. The datareceived over
PRACH 0 320‘ is recovered using the preamble scrambling code 0 34, and the
appropriate preamble signature 38 that the data was sent. -
[0011] PRACH 0 32, is uniquely associated with preamble scrambling code 0
34, and has three access service classes (ASCs), ASC040,, ASC1 40, and ASC2 40,.
Although the number of ASCs shown in this example are three, the maximum number
of ASCsis eight (8). Each ASC 40 has a number of available sub-channels, available

preamble signatures and a persistence factor. The persistence factor represents the
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[ 0001] SUB- CHANNELS FOR THE RANDOM ACCESS CHANNEL | N TIME DI VI SI ON DUPLEX

[0002] This application clainms priority fromU.S. Provisi oggl #eg%@%t
Application No. 60/256,621, filed on Decenber 19, 2000. [O él]' GROUND

[ 0004] The_j ion generally relates to wireless tine_division duplex
( TDD) co%ﬁ%%ﬁ%ﬁ on systens using code division nmulti pT‘gll’i%'i’é@g In
particular, the invention relates to sub-channels for the physical random
access channel (PRACH) for such systens. [0005]1In code division nultiple
access (CDMA) conmuni cation systens using frequency division duplex (FDD),
such as proposed for the third generation partnership project (3GP),

physi cal rRRAeMRGE %ﬁfgﬁgﬁih% NS Sibn@hfe HBPY thifld ackds3ARShbL ITY
infrequenr&g‘;gs?a packets an systpem cont %gl indffornat%(r)nacfromtﬂg user

equi prent SGRIBADDICDNVERBe maxittuen NadeblB sub-0hilfilelsI 36 ial BGRRhEDRAZDMA syst em
the PRACH is_divided into ten :sl,O) mllisecond radio frames 221 to 22s

(22) havi fgaiable preamblessignaires; &isd024, as shown in Fi gure 1. The radio

frames 22 sequeﬁp'ﬁi : ey 8 Miluni 55, as a
' systemfrzgarr%ﬁrlunber. eiég"gl{tégrgnﬁ%?g/ﬁ% nu gflsﬁydfe sequeln |‘§$F]§/lhﬁ?1§peat ed.
- The randorgseiesbwith prrambRstiambihgcdde B34, bhéitbad-channels 86 aml prearasie of wel | -
defined tine intervals, denoted access slots 26. The random access

transni ssistgagtupe38 are parggoxcrdniofpui$he4d G0 400 AREY #RLiIAS G Hawadcul ar

‘access sl n ' Cﬂl% hpl T

transm ssi%CFn %‘?ﬁeq{éﬁﬁtﬁuﬁﬁsqé aglre‘rig‘g%opr#‘é S€ ébc’% ergugalj%na %?%esﬂa@%g%lfeat ed with
an access sgamblige cel@234(,APhich 36 slk@A6sH BY PRAGHI 3032, SKH#E€ ASCRMUQ gl er  of
the network to tRe user. 1 17 June 2005 ~ WO 02/ 51048 PCT/ U301/ 48915 { 0007]

The PRACHavailabdeidr PRACH2r32g8E0 464 AS68cditand &RC2%40:t BerasaPRAICH
is-g};glt gtalt i)%nan%nlngIE&I gesth\{a\%r ée L]';)?'ga?_nbﬁg gér%pn%rl}gglc%dg,f a tglho(?lppo 1%1_!(:1 '(%edf gﬁ, her
' available sub-channels/available preamble signature combinations are not used for
PRACH 2 32,. The partitioned off area is used by PRACH 332,
[0013] RACH 3 30, is paired with PRACH 3 32;, PRACH 3 32, also uses
preamble scrambling code 2 34, and uses ASCO 40,, and ASC1 40,,. ASC040,,and
ASC1 40,, contain the available sub-channel/signature set not used by PRACH 2 32,.

[0014] Since each PRACH ASC 40is uniquely associated with a preamble scrambling

code 34 and available preamble signatures set and sub-channels, the Node-B can
determine which PRACH 32 and ASC 40 is associated with received PRACH data.
As a result, the received PRACH data is sent to the appropriate RACH transport
channel. Although each PRACH 32 is illustrated in this example by having the ASCs
40 partitioned by available preambie signatures, the partitions may also be by sub-
channel 36.

- [0015] Another communication system proposed to use PRACHs is a CDMA
system using time division duplex (TDD), such as the proposed 3GPP TDD/CDMA
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.
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. of UEs and access service classes. In the 3G°P FDD/ CDVA system each sub-
- channel is associated with a subset of the total uplink acggﬁa ébﬂﬁ§ 26,
described as follows. [0008] Two sequential radio franes are~conbi ned
into one access frame 20. The access frane is divided into 15 access slots
26. Each access slot 26 has a duration of tw radio frame tinmeslots 24 as
shown in Figure 1. The duration of a radio frane 22 is shown in Figure 1
by the dual headed arrows. The sub-channels are assigned to the access
" slots 26 by sequentially nunbering the slots fromO to 11, as shown in
Figure 1. After sub-channel 11 is assigned, the next access slot 26 is

nunber edAltheuyh thé hie intewfiner pingicablayap bativech FIDDeardCKeD Syst@t arayuite different,
sub- channel nunBFri g is . repeated every 8 radio franes or 80 mlliseconds
(ms). Thitds Aepiepietogrve smifaitigs endhé tWorskRignes toniseicesthe semplardy ot e

radi o fraag nuabss Suct 2099); 2 Hg3GPP FDOY CDVA, nul tipl e PRACHs are used.
Each PRACH ios Hﬁﬁi’q&%l y agsoca?lat ed with a random access channel (RACH)

t r anspor [00¢thpApairdiaply, it $s deairgide askoeisab-ebannelstHomthe RiAdile fadidDnat i on of
pr eanbl e @ﬁz]arrbl i ng code, avail able m‘%ﬁfl ghatures and avail abl e
sub-c_hanw . [0010] Figure 2 is one f an illustration of such an
associ at joang] RAfetbrdOncd0With §n agﬂﬁg%ﬂf%k A sBAGH 03 20 efehE PHARIR £diH3E Y ock

310. The dat'a received over ’ O is recovered using the preanble
scr anbl i ¢edingag sutpclgaoclarfdar ahghysisphrangemascsessr dantdle of iagwatlese tid8 divisiont he

dat- t. [00L1]. PRACH O 320 i.s uni.quely.associ ated wth eanbl e
cor anby | WO on g N e st i SolidS REEE eI B
400, ASGyMhe spftemASSehaftldediffefint Revesseivige FlUSEBE thDinehofomPAYRe] frotvilling a
exanple are three, the maxi num nunber of ASCs is eight (38). Each ASC 40

has a nuiepes obradip/amephaying msegnerieet{dimeslais; Ifatd partipylantiedosignlar of dke and
L o R R R e e
‘preanbl efrghgobthuseiaaf ter a failed access attenpt. In
| In accordance with another aspect of the present invention, there is provided 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 two sub-channels,
each sub-channel being unigquely defined by the association of one radio frame of a series of
radio frames with the timeslot number.

In accordance with yet another aspect of the present invention, there is provided a
wireless a wireless time division duplex communication system using code division multiple
access, the system comprising: a network controller adapted for separating user equipments
by sub-channels of physical random access channels (PRACHSs), the sub-channels being
uniquely defined by the association of one radio frame of a series of radio frames with a
timeslot number of a sequence of timeslots in each radio frame.

[0019] BRIEF DESCRIPTION OF THE DRAWING (S)

[0020] Figure 1 is an illustration of access slots and sub-channels for a FDD/CDMA system.
[0021] Figure 2 is an illustration of PRACH configurations in a FDD/CDMA system.

[0022] Figure 3 is an illustration of sub-channels in a time division duplex (TDD)YCDMA
system.

[0023] Figure 4 is an illustration of PRACH configurations in a TDD/CDMA system.
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- 3GPP FDD/ CDVA, the maxi mum avai |l abl e sub-channels 36 is 12 and the maxi num
avai |l abl e preanble signatures 38 is 16. [0012] RACH 1 301 hﬁ p%géﬁﬁ wth
PRACH 1 321. PRACH 1 321 is uniquely associated with prea H% S nmbl i ng
code 1341 and its sub-channels 36 and preanble signatures 38 are
partitioned into four ASCs 40, ASCO 403, ASC1404, ASC2 405 and ASC3 406.
RACH 2 302 is paired with PRACH 2 322. PRACH 2 322 uses preanbl e
-scranbling code 2 342, which is also used by PRACH 3 323. Three ASCs 40
are available for PRACH 2 322, ASCO 407, ASCl1408 and ASC2 409. Because
PRACH 2 and PRACH 3 share the preanble scranbling code, a group of

parti ti qoeek|difure #Viaial sthplefialdiaghmnitel Nodo/BIHasdbbatig gahdlisr hGipaibl €sing
conbinations are not used for PRACH 2 322. The partitioned off area is
used by FRAMGDMAPRACH)13] RACH 3 303 is paired with PRACH 3 323. PRACH 3

323 als S pr?g@p j H?ﬁ%ﬂﬁﬂﬁﬂ#ﬁ d
ASC1401%9&%§CO 40 d%gjﬁzg%gggyggg%ﬁggiﬁ he avai é@ﬁgﬁﬁ@ﬁhﬁﬂ%@rﬁﬁ

sub- char{fé2d]sAlgraphnk: fdlowind dissedionRRACBGPP333tem fddQllddirabomcebahatnels
PRACHASC, 40. i iquely associated with a preanble scranbling code 34 and
avaiIabﬁ%rﬁgtghﬁﬁéﬂiiﬁﬁﬁ%ﬁﬁgétgéﬁmﬁﬁﬁm§ﬁﬁ-channels, t he Node-B can
determ ne whi ch PRACH 32 and ASC 40 is associated with recei ved PRACH dat a.
As- a result, the received PRACH data is sent to the appropriate RACH
transport channel. Although each PRACH 32 is illustrated in this exanple
by having the ASCs 40 partitioned by avail abl e preanbl e signatures, the
partitions may al so be by sub- channel 36. [0015] Another communi cation
system proposed to use PRACHs is a CDVA systemusing tine division duplex
(TDD), such as the proposed 3GPP TDDY CDVA system In TDD, radio frames are
divided into tineslots used for transferring user data. Each tineslot is
used to transfer only uplink or downlink data. By contrast, an FDD/ CDVA
system di vi des the uplink and downlink by frequency spectrum -3 17 June
2005 Although the air interface, physical |ayer, between FDD and TDD
systens are quite different, '
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it is desirable to have simlarities between the two systens to reduce the
conplexity at the network |layers, such as layer 2 and 3. l[!i 2005
“Accordingly, it is desirable to have sub-channels for the or TDD.

[ 0017] SU%@YSN‘{&OMB] In accordance with an aspect of 3 R t

i nvention, 4P s provided a nethod for defining sub-channel's for a
physi cal random access channels of a wireless tine division duplex

comuni cation system using code division multiple access, the sub-channels
are used by the systemto separate different access service cl asses, the
met hod conprising: providing a series of radio franes having a sequence of

ti nmesl ots; .a ticular ti I . Of i guel y

et i ng. SRR RRRe] ustiBls bieffaed ol it oBlors I cp AR SipotiBl 81T,
frame of hepRACHRST 4 TDINCHMANGS e tHacAIPRAGH a8 e adsosibtelRpitPbAS ENt
invention, there is provided a physical random access channel (PRACH) of a

wi rel ess timeglotinwinbens6 duplert ofosnboetiaonels 88 andyahmpmalizaiioryceded S2davi si on

mul tiple access,_.the PRACH conprising: a ti | ot . nunber. .Qf a. sequence of
{1 s ot s STTGaTEHR o dOF APEACHEL FrHeL TR oA RO Ao 3B fpgate ="
sub- Channgésﬁaiate@aeﬁﬁl 5 vRn6 haprak, ReiRomY Aoy eftrfianedsbin hhrefgs@Ci at i on
of one radio franme of a series of radio franes with the tineslot nunber.
| n accor diamplementation,esuchnstshewnds figeredt, dabk spb-ebhamtel iS0vie sequentiallhere i s

provided a wreless a wireless tj dj,vi si on dupl ex. conmunj cati.on system
usi ng codassings i sAUFRAl rqslv%’gma oo Tlyaerags, e ﬁsgﬁﬁﬁ’&.&%ﬁf@ wor k

controllef,: i ' ' t b of
"~ physi cal %gﬁl %ﬁ#%@%&%@f?ﬁgﬁdﬁgﬂt%ﬂ%ﬁiﬁfsgﬂ?ﬁe su@%ﬁ%ﬁﬁgl gﬁ e?ﬁgkﬁuni quel y
defined by id &eocisedciitl theRasaé timesot mehiterfof denadt (i $8riado fodme,adelo fr anes

with a times|ot nunber of a sequence of tinmeslots in each radio frane.
[0019] BReERIOHSTRE PTI ON OF THE DRAW NG (S) [0020] Figure 1 is an

ooza) i PEFS o T 1RAE PR HEERER AR st sB Gl ARVRRIhET) oy

system [ O0ddkisS00 W@ idsthifcedfub-¢HauRel Ris BRighAtd GLRdRRMAE St {,mudl &é e
di vi si on duplex (TDD)/CDVMA system [0023] Figure 4 is an illustration of
PRACH confadipfirame onEor apatioudytiomsiot §§shesnb-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 2 modulo n function. One illustration uses a modulo 8 function, such as per

Equation 2.

SFN mod8§ =i Equation 2
As aresult, as shown in Figure 3, in a first frame 44, in timeslot 3, sub-channel 0 is
assigned. Ina 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




4 17 June 2005 [0024] Figure 5 is a sinplified diagram of a Node- B/ base
station and a user equipnent using aTDD/ COVA PRACH. [0025]I QF&I’& D
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT (S) [0026] Alt houg?n he 1ol | ow ng
di scussi o 3GPP system for illustration, sub-channel for a TDD
PRACH i s Qb’gﬁﬁ%ﬁﬁ e to other systens. -4a 17 June 2005%%%2’7‘%%)48

PCT/ US01/ 48915 [0027] Figure 3 illustrates a preferred inplenentation of
sub-channel s for tineslot 3 for PRACHs of a TDD/ CDMA system Each PRACH 48
Is associated with one tineslot nunber 56 and a set of sub-channels 50 and
channel i zati on codes 52, as shown in Figure 4. For a particular tineslot

nunber 56, -.C i | SQCI W r.adi rame 44,
as shown E)Sf’i ?ﬂ’% Ilé I}gﬁl&ggh g&l‘!%esm%gﬂyﬂiﬁg{%t?%@r' &ggﬁéﬁe&%%@?@g g%!‘?,gloguch as
shown i n Bj @yk&ms scHea®lis astd sl aiyiiheskf nufabegquential Iy assigned to _
sequential radio frames 44. To illustrate, sub-channel 0 is associated with

a tinesl of0028hber dr aZDR/CRAVA systamecach RRAGH 326 resotiatedevith drnigigure 4.
Sl ek B S B B RS S R
next n fraRsbRY SoRtetOse DAL SPIR Rt PINALSentiod G4 PRATHRISE

sub-channel 0 is assigned to radio frane n + j5, such as radio frame n. For
a parti cublwwn infigimet4. 56, t he sub-channels 50 are assigned based on the

o of or  edl00B0hone  eetaaioRRusPBRHfoEt BRACH e ) SPERTR SRR ( SF
Equat i on 1 b B e o R et PRt o P i o 8
functi on, 56(eéfeasd paaxinhon af 8)amdAvailable 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 timesloi 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 particunlar 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 048,
by decoding data transmitted in timeslot 0 56, with the appropriate channelization
codes of PRACH 0 48,,. The available sub-chémnels 50 and channelization codes 52
are partitioned into three ASCs 54, ASCO 54,, ASC1 54, and ASC2 54,. As shown,
each partitién 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 aresultin the present example, each ASC 54 has a unique

-6-




SFN nod 8 = i Equation 2 As a result, as shown in Figure 3, in a first
frame 440 in tinmeslot 3, sub-channel 0 is assigned. In a §§2€r§1e\c,i\%6d'5ane 441,
sub- channel is assigned and so on until an eighth frane 4 ere

I
sub- chann .S .assigned. Preferably, the nunber of sub-channels -5 17
June 2005%9\%’{1 51048 PCT/ USO1/ 48915 is 8, 4, 2 or 1. ‘KET?‘:‘:SSHZ;"E“H gure 3
only illustrates sub-channel assignnents for tineslot 3, the sane schene
is used on any tineslot nunber. [0029] In a FDD/ CDVA system each PRACH 32

is associated with a unique conbination of preanble scranmbling code 34,
avai |l abl e sub-channel s 36 and avail able preanble signatures 38. One

I tent.ial inpl t ati ' h i _Fij 4.
[0030] 1 ekt SR ttort BRkER ottt BRAGH 48 ThecA B S PRl o ot er abl
associ at egbcMivédPRAWH dHifis@efiBiniat using ee dhaARtzMioRode 32 AkdAB & over
channel i zati on codes 50 (preferred a maxi mum of 8) and avail abl e

sub- channtiege®@ved FRAGHrdaih. naxi num of 8) as shown in Figure 4. The

channel i zat cod re used b he us transm .he | i nk dat a.

S lar {BORED, ©calRGHR Hineiess el aret 1y deeodis dibport

channel - Virghsghi®o0h BicheQloP £ 56 Aibing PROACH 14 chhdddibi1finDd8s LR aVaikBfY | gurati on
PRA |

for the PRACHs 48. Eac CH 48 1s associated with a tineslot 56 and a set
of avai | siblchasndis HhenivhhsnddiGatonctodesh ] abpatitbmatisloifoat ADCs HHASCH2. As

shown in Fjg , & PRACH 48 in a particular tinmeslot is assigned
excl usi vé%h‘géﬁélsﬁ@ﬁfﬁs S(g%.sdfﬁThi s allows the base stati on PRACH
receiver i st i ngui P e ' [ BRI RAGEs : 1.ng t he
channel i zlte(\)t@?%i[n codgéc?; %ggggﬁ)&‘;reggdg\%eﬁﬁhe rgggi ved bé%&%@g‘?a [ 0031]
ASCs 54 argnspiitedddn eibieylof D5 6rreing PRYGCH Risichatinedzationaotiescdd. The BRAEbles

avai | abl e sub-channel s 50 and channeli zation codes 52. Typi call 54 alimt
i s set fofubighannals B and shamstization cades R2ate ppigitionedinto aee ASUBDAr ecei ves

data over ,BRAGH O 4805, by, 02€adis0 0202 uhE ASHe pafiflicnbsbl €At 560 Wi th

‘the appr 0‘3

3 48,. 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,
ASCO0 54,, and ASC1 54,, and an unavailable partition used by PRACH 2 48,. As
shown in Figﬁre 4, timeslot 2 56, is effectively divided into two PRACHs 48, PRACH

- 248, and 3 48, by channelization codes 52. As aresultin this example, datareceived
in fimeslot 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.

7.




codes of PRACH 0 480. The avail abl e sub-channels 50 and channelization
codes 52 are partitioned into three ASCs 54, ASCO 540, AS 63%22 d ASC2
542. As shown, each partition is set by channelization code$ , al t hough,
i n anot her__ i ntation, the partitions may be by sub-channels 36 or a
uni que setwé)@géﬁ nnel i zati on code/ sub- channel conbi nat?%ﬂllﬁgﬁa result in
the present exanple, each ASC 54 has a unique -6 17 June 2005 WD 02/51048
PCT/ USO / 48915 set of channelization codes 52 for that PRACH 48. The ASC 54
associated with received PRACH data is determ ned using the channelization
code 52 used to recover the received PRACH data. [0032] RACH 1 461

receives over ,PRACH.1 481 codi.ng dat.a 1t i Nt mesl ot
1o6r ver niERAY T IRt S it Fitdniied BERS it B S OB PRA R s Bten O 1 )
50 and chagigkémitd PRACIIRSoradition SultdstanabSHRd PROACH SUA RESESthe IE. ASCO
543, ASCl 544, ASC2 545 and ASC3 546. [0033] RACH 2 462 receives data over

PRACH 2 480 foym dbe adtworkdeongroller £2svin tthe MNade-B/ibesss btatio 5862 PRAREL PRACH 2' s
channel i zati on codes 52. The avail abl e . sub- nels 50 and channeli zation
e 5’ bR Senios detics SisoechoaneR ACRLBE Sodion sl BAROS, 4~ ASCH

- 549, and j: bl : 3
.receives a?¥ ov?rlllt%gk%lpgs%%o% aggl ecot Pﬁfé’ %ﬁﬁnﬁgﬁﬁ%tﬁ%\%ﬁmsl ot 2
562 usi ngtiP&ABH Birclesshradioehimad 74 rTioddiated Rigndhis reveaicddlylae astebaaMannel s 50

and channel i zation codes 52 for tJjnmeslot 562 are partitioped into two
ASCs 54, aBed/E990 Heoreaeed signal i pgsssd tﬁw&& i) S Ib%m ¥ Qed by

PRACH 2 483, . gq;ﬁ i i e 4, timeslot 2 562 is effectively divided
into two Muﬁ ) %RC(,IQ-F&%&%ZZ and 3 483, by channelization codes 52. As
~a result [0036)i s eXanph®datdaver thePRACGHIfromthé UFRS) with@batatien S84 to the
appropriate PRACH 48 based on the channelization codes used to transm:t

t he dat a. PRACH wansapifies 80 spreadsdhe PRACERdae 84 ivdth onardf thapvailablscodeay be by

s shown T e ERBRREARRARS L B BF oG RUE SRR TANEES R SRR Bifime 0%

timeslot of that PRACH. The spread datais passed through a switch 78 orisolator 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 signat
is passed through a switch 70 or isolator to a PRACH receiver 68. The PRACH data
84 is recovered 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,-
64, associated with that PRACH. The network controller 62 provides PRACH
iﬁformation to the PRACH receiver 68 for use in recovering the PRACH data 84.




the TDD PRACH configuration is anal ogous to the exanple FDD PRACH
configuration of Figure 2. 'In TDD, each PRACH is associateﬂ%pdtgzébéi mes| ot
56. In FDD, each PRACH is associated with a preanbl e scra F%g code 34.
TDD ASCs 54 are preferably partitioned by avail abl e channelizati on codes
52 and FDD ASCs 40 by avail able preanble signatures 38. These simlarities
for these exanples allow for the higher |ayers to operate simlarly
between TDD and FDD. -7 17 June 2005 WD 02/51048 PCT/ USOL/ 48915 [0035]
Figure 5 is a sinplified block diagramof a TDD PRACH system For wuse in
sendi ng PRACH i nformati on, such as an assigned PRACH and ASC, to the UE 60
fromthe network controller 62 via tOEAWAS- B/ base station 58, a PRACH

i nformation §igPaIing device 66 is used. The PRACH i nformation signal

passes Whabigghimedwitch 70 or isolator and is radiated by an antenna 72 or
an antenna arjay hr a w.r.eless radi,o.channel 74. The radiated sjgnal
o Focelved by an el ¥itivk R ey sl el didord fefedy tbftls 868G

t hrough @irgkst tehie d8i6n HgbabahmbRic&ion 3k hﬂﬁ%éd@tdiﬁﬁioh%ﬁﬁﬁﬁrac&%s, th@036]
To send data over the PRACH fromthe UE 60 to the base station 58, a PRACH
transm t f®rehgmnaedpansaised by dheorymtem Gnsepasde diffatens mecess servise alasbdsatiicenetbods

for the &ﬁ%&ﬁhgfsigned to the UE 60 and tine nultiplexes the spread data
with the I nmest ot of that PRACH. The spread data is passed through a

switch 78 or precididecd setibslof radidi fednesd Hayingr sagteioe af fiMedlbisough a wirel ess
radio interface 74. An antenna 72 or__antenna array at the base station 58
recei ves the IPhaipatticylasitipesiot number ofcibe veqreary miquelysdeftnirgepchisubelpnng!

switch 7 ' Y .PRACH data 84 is

el érﬂ@th nlﬂé’f“@% i ;
recoveré%‘gypt e %E%égﬁgé%9|ver %ﬁﬁg#ﬁg %gf%%géugsed to spread the PRACH
data 84. The recovered PRACH data 84 is sent to the RACH transport channel

641- 64N assaqci at W t hat. PRACH. The network controller 62 provides
PRACH i nforrati on edn?‘ﬂeé 1 FSISiR @ tygnbes Pt H@e@uﬁﬁ%a@%véﬁ A VAlEePRACH

data 84.for Ndnclude 2, 4 and 8.
3. The method of claim 2 wherein each radio frame has a system frame number.

4, The method of claim 2 wherein each sub-channel is assigned to its one radio

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

5. 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 two sub-channels, . cach sub-channel being uniquely defined by the association

of one radio frame of a series of radio frames with the timeslot number.

6. "The PRACH of claim 5 wherein a number of the at least one sub-channel is N

and values for N include 2, 4 and 8.

7. The PRACH of claim 6 wherein each radio frame has a system frame number.




17 June 2005 CLAIMS What is clained is: 1. A nethod for defining
sub-channel s for a physical random access channels of a mﬁfﬁb §mk§ne
di vi si on dupl ex communi cation system using code division multiplée access,
the sub-channels are used by the systemto separate different access
service classes, the nethod conprising: providing a series of radio franes
havi ng a sequence of tineslots; for a particular tineslot nunber of the
"sequence, uniquely defining each sub-channel of the particular tineslot
nunber by one radio franme of the series. 2. The nethod of claim1l wherein a
nunber of the sub-channels is N and values for Ninclude 2, 4 and 8. 3.

"The net hod of 8.cl ai faePRAETROcleiat A whedéin ehetasrb-thasnd is yssigaen flo dsone mdder .
4. The thog of %hﬁhﬁ]z %Penﬁjﬁ eagh Fub-chagnel is assigned to its one
radio frane B "PWEHICSUNTIESRT AT HG'G TR W02 m frame nunber. 5. A

physi cal random access channel (PRACH) of a wireless time division duplex
comuni cati on_system using_code division multiple access, the PRACH
conprising: a%ti medlwelpwsniyae dafisign ghiglesmommpniedtipnsiysicm usingeedly division

. as?°“‘“ﬁﬁh@§éﬂﬁ&$em€a @ Eﬁﬁ :!east two sub-channel s, each sub-channel
bei ng uniquely detine y thetassociation of one radio frame of a series

of radio franmnesewdk doheoliérmeddptdd fatmhgaratife Jbe eaﬁi[/pﬁdn@f b |sabschbanaliebei N a
nunber of the at |east one sub-channel is N and values for N.include 2, 4

and 8. 7Phyyal mpdemyaggess changely (RRALEs) thasyb-shaanels peingammmslydediped dnths ane
nunber. .9k J P i el n: EEB- hgnpe
i's assidﬁganéﬁuﬁggggﬁggg%gFgﬁhﬁﬁgﬁgggéqgI%%%dﬁ%z coun%?ﬁ§%§? t efgysten1
frame nusehesnce 8f tideslbtseh esd radiodratiievi si on dupl ex communi cati on system usi ng
code division

10.  The system of claim 9 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.

11.  The system of claim 10 further comprising the user equipments for receiving

the signaled ASC information.

12. The system of claim 11 wherein the user equipments uses the ASC information
- for PRACH transmissions.
13.  The system of claim 12 wherein the ASC information indicates channelization

. codes for the PRACH transmissions.

14, The system of claim 11 wherein a number of sub-channels associated with one
PRACH is N and values for N include 2, 4 and8.

15.  The system of claim 14 wherein each radio frame has a system frame number.

16. The system of claim 15 wherein each sub-channel is assigned to its one radio

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

-10-




nul ti ple access, the system conprising: a network controller adapted for
‘separating user equipnents by sub-channels of physical ra Q&Fﬁﬁﬁﬁss
channel s (PRACHs), the sub-channel s bei ng uni quely defined by e
association of one radio frame of a series of radio franes with a tinesl ot
nunber of a sequence of tineslots in each radio franme. 10. The system of
claim9 further conprising a base station for signaling access service
class (ASC) information to user equi pnents, each access service class
associated with a subset of the sub-channels. 11. The system of claim 10
further conprising the user equipnents for receiving the signaled ASC
information. 12. The system of claim 11 wherein the user equipnments uses

the ASC inforpmation for P tyansm ssions. 13. Th st em claim 12
wher i the AGE | nl HRIETL et LGV BSeRimitier Shibe Ho-<BUMEE P8t ¢ he PRACH
transm ssions. 14. The system of claim 11 wherein a nunber of sub-channels
associated wth one PRACH is N and values for Ninclude 2, 4 and 8. 15.
The system of claim 14 wherein each radio frame has a system frame nunber
16. The system of claim 15 wherein each sub-channel is assigned to its one
radio frame by a nodulo N counting of the system frane nunber. -10 17 June
2005 17. The system of claim 14 wherein a nunber of the sub-channels is N
-11
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