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“for a physical random access channel of a 440 441 wireless tinme division
dupl ex comuni cation SFN nod 8=0 / / SFN npd8=1 system usi &r%dg%o%i Vi sion
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1011127314x4hespu- channel s carry informati on between SG-s)ssigeisusers and
a system network. A series of sub-channels 0 and | for Omaslat 3 radio
frames have a sequence of tinmeslots. For 60 a particular tinmeslot nunber
of the sequence, each sub-channel of the particular timeslot 442 J443
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ACCESS CHANNEL IN TIME DIVISION DUPLEX

[0002] This application claims priority from U.S. Provisional Patent
Application No. 60/256,621, filed on December 19, 2000.

[06003] BACKGROUND

[0004] The invention genera.liy relates to wireless time division duplex (TDD)

communication systeros using code division multiple access. In particular, the
- invention relates to sub-channels for the physical random access channel (PRACH)
for such systems.

'[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.




O sub-channels 6 and 7 for 5nmeslot 3 50 17 June 2005 WO 02/51048

PCT/ US01/ 48915 [0001] SUB- CHANNELS FOR THE RANDOM ACCESS %‘ﬁ\@[\%}o%'\' TI ME
DI VI SI ON DUPLEX [0002] This application clains priority fromU.'S.

Provi si on t Application No. 60/256,621, filed %%9@ 19, 2000.
[ 0003] BA [ 0004] The invention generally relates 10 Wwreless tine

di vi sion duplex (TDD) communication systens using code division nultiple
access. In particular, the invention relates to sub-channels for the
physi cal random access channel (PRACH) for such systens. [0005]1n code
division multi ple access (CDVA) conmuni cation systens using frequency
divi si on dogai7ex ( FOMRe PRACH ASusel ¥8PARRqheH: dabiepidhiefstndefigieat tfifrol
partnership project (3GPP), physical random access channéls (PRACHs) are
used for infoumaivntandibe netivodoussn sublehamplof dtesPRACTE s fetherseparabbn

informatio om t he user ., equi pnents to the de-B. [0006
o PP L oo it HlaBRach the S R EMA Bsieps e3h SPT1 | socon
radio fra : | | : ' I : shown in
Froure 1 Cipmerh bt withla BN dhe IohA AL Blocks B Y, dedibed B o

fromO tfolRws, as a systemfranme nunber. The system frame nunbers are

sequential(lgi) repeat ed. The random access transm ssion starts at_the

begi nni ng[08%4 nunﬂ&*omumaﬁrad&éﬁw%ﬂ%rwmm%%%ﬂ%46%@?%?@@65@%55 slots
26. The r?HQQJ@a?s%ziﬁéishIﬁ&'&fﬂﬁ%ﬁ's%gegg@%g56913?1&%&% 514128 Mal Q&uldﬁﬁ.s are
begun in a particular access sl ot and contrnue tor one or nultiple

sl ots 26. offtwesadio @aaaiiteilonY4as ehswh in Bigurtdl . sTHeddaidnyofSetadit fedosi gnat ur e

associated with an access service class (ASC) assigned by a radio resource
cont rol | e22isshown in Figure 1 by the dual headed arrows. The sub-channels are assigned to

the access slots 26 by sequentially 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

D




of the network to the user. 1 17 June 2005 WD 02/51048 PCT/ US01/ 48915
[ 0007] The PRACH is used for infrequent data packets and Sé{?'&&ﬁ%fﬁ#m'
i nformati on and the network uses sub-channels of the PRACH for Tather

separatio s and access service classes. In the 3 (HEDI\/A system
each sub- r\gﬂg%%lg‘ﬁ IS associated with a subset of the toﬁ%@b’flgi access
slots 26, described as follows. [0008] Two sequential radio franes 22 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 two radio frame
timeslots 24 as shown in Figure 1. The duration of a radio frame 22 is

shown in Fegihgch ﬂYe&aﬂﬁ%gﬂgéetggg?&ﬁﬂﬁlﬁéigﬁMe 2k R 2 PMRAGIBAAE 8liSmBL Gnassi gned

to -the access slots 26 ntially nunbering the slots fromO to 11,
as shown i3GPEFDIVEDMA Ah¢ maxisuin shadnblelsuli-ThamekbSGiigikahd thhmangmemaccess
slot 26 is nﬁﬁered and the nunmbering is repeated. The access slot 26 to
sub- channé¥ le; signagipes Eie7t§16every 8 radio frames or 80 nmilliseconds

(ms). Thi etiti Vil RSy o] d of the
fadto fr 0B e RACHRDAR e A0 PRI S BNy
- Each PRACHsdcgiatadwidkiplesmbisocinliag codd 134 ahdnsiam-crasds 3¢ halpredmbiBACH)
transport channel and is also associated with a unipgue conbi nati gn of

preanbl e signames Ipre parditionsfdpiodprieASEs GbPE0 40xACE A0s AR Hsdabl e

sub- channg| 0 i . of: ol ratl f. such an
associ at i W%@Hﬂcgggings I;?)aé‘liefié‘g&l\?\nlj lﬁg% (}) @%Ht%ér%&(ﬁ% ﬂégél%@lfng bl ock
- 310. The Q%ﬂbﬁﬁ%%&@d efhicP ALk GsePBy PRACH GVEZ,edrhized ASCsh aeeanbl e

scranbling code 0 340 and the S{%gproprl ate preanbl e signature 38 that- the

data was eeailablg 0o PRACIRAGR,. A0 405 AdEi Itk lapd 23540t Becavise FRe&dnbl e

scranbli n% é:n%dlgRRCH 3 share the preamble scrambling code, a group of partitioned off
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.

3-




. 340 and has three access service classes (ASCs), ASCO 400, ASC140, and ASC2
- 402. Al'though the nunber of ASCs shown in this exanple ar Jnr'iee?tloé he

maxi mum nunber of ASCs is eight (8). Each ASC 40 has a nu avai |l abl e
sub-channel s, avail able preanble signatures and a persistence factor. The
persi-stence factor represents the -2 17 June 2005 WD 02/51048
PCT/USQO / 48915 persistence in retransmtting the preanble signature after
a failed access attenpt. In 3GPP FDD/ CDMA, the maxi num avail abl e
" sub-channels 36 is 12 and the maxi num avail able preanble signatures 38 is
16. [0012] RACH 1 301 is paired wwth PRACH 1 321. PRACH 1 321 is uniquely
associ at Atthsughithpnie datbifecespliyaivhl lapgr, batlecd BBD addT DD Syses aleajuite ldsfséntand

pr eanbl e1 A%é%nwégres 38 ar, partl tioned into four ASCs 4Q, ASCO 403,

ASC1404 tgrfve Aseilariiich betesen the gup systemnior iedusg the coramisyity 2t she

PRACH 2 §e%%oﬂ§l§§er9%ﬁé’ﬁ"?§l§ er2SgaTbl i ng code 2 342, which is also used by
PRACH 3 323. Thtee ASCs 40 are. “available for PRACH 2 322, ASCO 407,

ASC1408 @0@6}68@2)@&91}', BecdussablPRAGHe sﬁb—ahahnl@]m-thaRsik@iﬂéortmDpr eanbl e
scrarrblllz)g a group of partition %{r% vai | abl e
sub- chank/®t avallable preanbl e si gnat i nations are not used for

PRACH 2 [3828] fﬁ%c&@éﬁdet\!vﬂﬂﬁﬂl ef:t @F he pkéeﬁ{%genlﬁﬁn RRAEHs Prodéded 4 Aldddh fRACH 3
303 is pai red wi t h PRACH ) 323 al so uses preanbl e scrambling

code 2 Mmmsmbsdmn@e:cﬁomenﬂlyamﬂ m@@qmoa®cssA@@@1d9m camireleaSOi0diviscant ai n

t he avai l abl e sub-channel /.si atur et. .not us d b 23. 0014
R e S R i Y Gy R e SRRl
~code 34 Wﬂ&e@ymm@k@ameama}@t awgsagewl%cla@,tes ARImsthed ¢ ?H@ihg prbﬁaldg%ie B
can determ ne which PRACH 32 and ASC 40 is associated with recei ved

data.  Asrigs phedio framefehaviniesd sesyermrAGHnaRslass; ifer & paiticelar tlmeslawtr@lpﬂn@tﬂ@ RACH

by 2obOr ey fl8 et AARHO achAGB-RIAEHo P sl A Bubed B SnRI0P! ©

~ frame of the series.
| 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.

-4-




40 partitioned by available preanble signatures, the partitions nmay al so be
by sub- channel 36. [0015] Anot her conmuni cati on systen1pr9pgs%9§§ use
PRACHs is a CDVA ‘systemusing tine division duplex (TDD), ¥ as”t he
proposed 3GPP TDD/ CDMA system In TDD, radio franes are divided into
tinmeslots used for transferring user data. Each tinmeslot is used to
transfer only uplink or downlink data. By contrast, an FDD/ CDVMA system

di vides the uplink and downlink by frequency spectrum -3 17 June 2005

Al t hough the air interface, physical |ayer, between FDD and TDD systens are
quite different, it is desirable to have similarities between the two

syst ens [0024]ekp@e Stibe saapfieXdibyradt oftdioddBIbASE Kali@y &ida usdd @Guipmehtiysig 2
and 3. [0016 Accordingly, it is desirable to have sub-channels for -the
RACH foﬂﬂfﬁﬁkmnﬂédﬁﬁTC UMMARY [0018] In accordance with an aspect of the
present g ntion, } ! e nnel s
for a pﬁyg¥ﬁal ranJ%ﬂgg%ggZgﬁgﬁgﬁﬁgﬁg%gg?gﬁ%ﬁp%ﬁggggg#ﬁngggﬁgﬁgﬁ dupl ex
conmuni da02anlshosiel thel Kiltogvind daculisionaisena BHEPP Pisenaturdlsstratibe, sibihahadnel s
are used. b h emto parate different access service classes, the
net hod é@ﬁ%ﬁ?ﬁ?ﬁ%ﬁxiiﬁ@PH@ﬁéﬁ&o035??%%“%% radi o frames having a sequence of
tinmeslots; for a particular tinmeslot nunber of the sequence, uniquely
defining each sub-channel of the particular tinmeslot nunber by one radio
frame of the series. In accordance with anot her aspect of the present
invention, there is provided a physical random access channel (PRACH) of a
wreless time division duplex comuni cation system using code division

mul ti ple access, the PRACH conprising: a tinmeslot nunber of a sequence of
tinmeslots uniquely associated with the PRACH and at | east two
sub-channel s, each sub-channel being uniquely defined by the associ-ation
of one radio franme of a series of radio frames with the tineslot nunber.

-_43..




In accordance with yet another aspect of the present invention, there is
provided a wreless a wireless tine division duplex commnﬁ,ggﬁé'- sSystem
-using code division nmultiple access, the system conprising: a network

controller d for separating user equipnents by syb- s of
physi cal r‘gﬁ grihb‘gsccess channel s (PRACHs), the sub-chann%&s{&%g?g%gg uni quel y

defined by the association of one radio frane of a series of radio franes
with a tinmeslot nunber of a sequence of tinmeslots in each radio frane.

[ 0019] BRI EF DESCRI PTI ON OF THE DRAW NG (S) [0020] Figure 1 is an
illustration of access slots and sub-channels for a FDD/ CDVA system

system [ QU231 T st R bR R s g ool T,
di vi si on eyrrexCHE) 4 @Wcm%%mbm[ OR8] PIEAGY 88 4s hssodiBtetl| Widsba@t i on of

PRACH configurations in a TDD system_ 4 17 June 2005 [0024] Figure 5
i s a sinpkineslotinginhgr 6rand aseNolubeiases §0andohanpalizatierseedes Pdi Bfrent usi ng

TDD/ CDVA .PRACH.__.[ 0025] ., DETAI.LED DESCRI PTI,ON THE, PREFERRED . ENBODI MENT
(9 [oozeﬁowﬁqwéé'&ﬁ%‘r ot BB Gr gTae eaﬁ%?-%%ﬁwmw
i1 1 ustrat LQBeiafdReigh 2RRES Frame i, & Mﬂ%}%ﬂéeﬁé@aﬁ%%l O hQréibhed Systens.

-4a 17 June 2005 WO 02/51048 PCT/ USO01/ [0027] Figure 3 illustrates a
pr ef er r edimpipiematiomt svoh wfshowh-inzigmel 3 dach subwhbsinel 59 isfsoquepRAlHs of a

and & Sot SIETEA CHARHE SOBRITHHE Hn dMONTE S CEREL0 BSSOR S Bhn i 1
L R AR o Bl Qe IBT OB B 1 el
pr ef err edi 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 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




I mpl enent ation, such as shown in Figure 3, each sub-channel 50 is
sequentially assigned to sequential radio frames 44. To iHIg ﬁé?ﬁd@
sub-channel 0 is associated with a tinmeslot nunber of a jtradio Trane, such

as radio f of Figure 4. Sub-channel 1 is associ L th the sane
timesl ot n‘&ﬁb@?l%sf the next (i + 1) radio frane, such a%éﬂvﬁm‘%l#rane 1.
[0028] After n radio franmes, the next n frames are assigned the sane sub-
channel s 50. For instance, sub-channel 0 is assigned to radio frane n + j,

such as radio frame n. For a particular tineslot 56, the sub-channels 50
are assigned based on the systemfranme nunber, which is a series of

Cyotem BN Tontt e ee SE0F fushads I HRRR- JRaHUs B 0 110
1 is used3, thEBhii®schende is GSHdadH MY tinesiRGuthbes @ modul o n function. One

illustration uses a modulo 8 function, such as per Equation 2. SFN nod 8 =
i Equati off029] As a IneSR/CIRY Astyeram. cachERACH 32 is pssopiatedrwith 4 wmigee 440 i n

ti lot 3, sub-ch I ' ' I d f 441, ..sub-ch I
| e acsi Bt A SPGB on MRSt P a7 s
. assi gned. pRr@hRIG8la¥ured 8 OMBAMPN ofAIGHRANREY EmentRtidy of W MRACPRTs WO

02/ 51048 PCT/ US017 48915 is 8, 4, 2 or 1. Although Figure 3 only illustrates

sub- channgiovasinilfjpmerdt. s for tinmeslot 3, the sane schene is used on any
eSOt R L S0Rdih oA P iy BB e
R R s
. 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 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-




[0030] In an anal ogous manner, each PRACH 48 in a TDD systemis preferably
associated with a uni que conbi nation of tineslot 56, avail qpl ne 2005
channel i zati on codes 50 (preferred a maxi mum of 8) and aval TJ B e

sub- chann preferred maxi mum of 8) as shown in Figure 4. The
channel i z§{"?822§8%des 52 are used by the users to transrﬁctgf%st%f{ésglfpl I nk dat a.

Simlar 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 tineslot 56 and a set
of avail abl e sub-channels 50 and avail abl e channel i zation codes 52. As

h i ' 4,. h. PRACH .48..i ' j | ot .i i d
ol Usi ve st pdshag Focgal PRACH o R ASCIRE oo SR
recei ver feQeidtdPRACH dita RAeiR@het RSing el RbRiMlizaliitdde 52@sdidtokdrovemg t he
channel i zati on codes 52 used to recover the received PRACH data. [0031]

ASCs 54 athe rgneifed BRAGHfdatared by partitioning a particular PRACH s

avai l abl e - chanpel .5 nd channgli zat i des 52 Typicall alimt

i s set fow%)ga]e num&? 4%5@2"35’5,3 HV%{SME (@?1_. bﬁﬂéﬁ?f@ﬂ&%ﬁr ecei ves

dat a Overnﬁﬁﬁ:@f&&nﬁﬁﬁs@ms‘%ﬁ@m@ﬁ% chi@RiTtdeabdbd, B aVAlabRk 560 with
the appropriate channeli zation™ codes of PRACH O 480. The avail abl e

sub- channgibschadnelni aidahaeidlzatiorodeciPese pRtitiomeel ipwfout ASDGes, ASC t hr ee
ASCs 54, A .. AS 4, and 542. As shown, each partition is set
by channeﬁ‘ﬁgﬁai%%gﬁ%zgﬁmgﬁ%ég v 1 n anot her inplenentation, the
partition be a : ?ﬁiﬁ, P%H l4.zat i on
code/sub-ﬁgmnel 'coﬁ%??ﬁ%&iﬁgq@aﬁégﬁl |gﬂfﬁzg%rgiedr% e><§r‘rff)l e, each
ASC 54 haisardmibidddtl imeslot 256, lising PRYOSH 2¥WCh&iehifiibs cBEdY I25The 484kbleset  of

channel i zati on codes 52 for that PRACH 48. The ASC 54 associated with
recei ved PiRabapepls 30 jand sherpekivaiion ¢oden §2tane partidioned intathiss AYde5%2 used to

frecover AEEO rSﬁﬁ %é’@fi S%Rﬁ%géﬁ %49, and an unavailable partition used for PRACH
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.




[0032] RACH 1 461 receives data over PRACH 1 481 by decodi ng data
transmtted in tinmeslot 1561 using PRACH 1's channelizati op, 3&%&@@2. The
avai |l abl e sub-channel s 50 and channeli zati on codes 52 are partitloned into
four ASCs 54 543, ASCl 544, ASC2 545 and ASC3 546, RACH 2 462
receives d’g?g”%\@gro PRACH 2 482 by decodi ng data transn?qr('%sgggsrzglsti mesl ot 2
562 using PRACH 2's channelization codes 52. The avail able sub-channels 50
and channelization codes 52 are partitioned into three ASCs 54, ASCO 547,
ASCl 548 and ASC2 549, and an unavail able partition used for PRACH 3 483.
RACH 3 463 receives data over PRACH 3 483 by decoding data transmtted in

ti nmesl ot usi PRACH 3! s .channelization.c . ~kne avail abl e
Sube channt1B3 0 aidettha iha Firsnlifen B gt @ b s 11580 pRA G M QE S Faf
partiti onggh jhBélid infdtmatiOR e IPA LY afdisnAIHA Siflahdast, agnhenay ai | abl e
partition used by PRACH 2 482. As shown in Figure 4, tineslot 2 562 is
ef fecti velb} fdimithechetwonk cowirdiRAGRSvidghe PRAEHB/bases 8atiom $83 a4BRACEH)

channel i zat,i on codes 52. .a sult . in.thi |l e, data received in
i mest ot - Brogios Sentinedirg S tp de RCH Towadlon e Ressos
channel | 28ibifh a SpRES70'6FHolafr shaTSiuchity ddfonndl RS iloknd ol et

i npl enent at | the partition my be annel's 36 or chanreli zation
code/ sub- dhaughal wirelndsiradibichamnel 74.[ TiEY4diated signals réceivel dyRRADENNa 76

i npl enentation_of Figure 4, the exanple, o the TDD PRACH configuration is
anal ogousafttéwt%@xéﬁfﬁ@c BEREHS wﬂit&wgﬁiw%h%gm@? T R TDD, each
PRACH i s { j -tlmpgsl ot 56. In FDD, each PRACH is associ ated

with a prggmﬁggﬁ%hﬁﬁ%lﬁ% € 34. TDD ASCs 54 are preferably partitioned

by avai | aplog6fhanngliszad daa ovedas PRA CIhffoflh: BES0 #ihe byseatatioh 8B)£ preanbl e
signatures 38. These simlarities for these exanples allow for the higher

| ayers t oPBA&Thiranssyitiey &} spreasisitheBRACHa{m 84 mith onepofithe gyailablmodes \Wo
02/51048 E)%e%bfﬁ? ags%15gned to the UE 60 and time multiplexes the spread data with the
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.




[0035] Figure 5is a sinplified block diagramof a TDD PRACH system For
use in sending PRACH information, such as an assi gned PRAC??gngaﬁﬁg% to the
UE 60 fromthe network controller 62 via the Node-B/base t'oh , a
PRACH information signaling device 66 is used. The PRACH i nformnation
signal passes through a swtch 70 or isolator and is radiated by an
antenna 72 or an antenna array through a wreless radio channel 74. The
radi ated 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 fromthe UE 60 to the base
station 58, a PRACH transmtter 80 GphpndaddS the PRACH data 84 with one of
the avail able codes for the PRACH assigned to the UE 60 and tine

mul ti pl eReéwet isislrimpd sad data with the tineslot of that PRACH. The spread
data is passegd throu a, swi,tch 78 or. isolator .and . radi ated by an .antenna
76 through a €V| re|‘§§1ge%%%§’5d? 8% F@é@%&si?f AR SIGALT I%Pcceé%%/}@ﬂﬂgsﬁ fay
at the bahelesitahé aividiéh agaed M&ﬁmnﬁi@aﬁ&ﬁiﬁ{eﬁﬂusﬁh%wde- divisRneaahedcst ana!

is passed through a switch 70 or isolator to a PRACH receiver 68. The PRACH
data 84subse aieatied Py tthrosSRATEY sepewdty differdnt wstasy sertise slagecsuthsdnetbod
spread t?ﬁgﬁgﬁﬁh data 84. The recovered PRACH data 84 is sent to the RACH
t ranspor animél 641- 64N associated with that PRACH The network

control | er 6ZprpriditigdeserieRMGidiol frinfisaving: sequdnde oPACHbisecei ver 68 for use
in recovering the PRACH data 84. -8 17 June 2005 CLAINMS What is clainmed
is: 1. A net HeAamarticyly itimastot sumbemaliihe seaueaee. amisngh defininseasbFrbrebamnsl
channel s,qf, iquiﬁleﬂirﬁéﬁottﬂu%efjb¥ h&é ﬁﬁio%’aﬁh@éfﬁ?%‘. cation system using
code divisioh nultiple access, e sub-channel’s are used by the systemto
separate different access service classes, the nethod conprising:

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




providing a series of radio franmes having a sequence of tineslots; for a
particul ar tinmeslot nunber of the sequence, uniquely defln guﬁ§56b5
sub-channel of the particular tinmeslot nunber by one radlo rane of the
series. 2. The nethod of claim 1l wherein a nunber of the sub-channels is N
and values for Ninclude 2, 4 and 8. 3. The nethod of claim2 wherein each
radio frane has a system franme nunber. 4. The nethod of claim2 wherein
“each sub-channel is assigned to its one radio franme by a nodul o N counting
of the system frame nunber. 5. A physical random access channel (PRACH) of
awreless tine division duplex comunication system using code division
‘nul tiple acce&s t Hlee PIRACH closfpini §iwhgrein eadhedtdtanmal b essigeed do stequemdeo of
ti mesl ot ueh%1§i§00| ted PRACH b and at |east two
sub- chan U ‘%ﬁﬁ&nhﬁWEEEWV Hefined by the association
of one radlo frame of a serles of radio frames with the tineslot nunber. 6.
The PRACH of claim5 wherein a nunber of the at |east one sub-channel is N
and val ues fof N ifcviglessaimg divigios duplex uopammmpicons systeai ryisg wade divisiemch
. radio fr -9 17 June 2005 8. The PRACH of
claim?7 @ﬂﬁw%ﬁ%mggéﬁégﬁ%%chan e?ﬂgg a55|gned toits one radio frane by a

modul o N cound lnlegvcﬁk doneroHts hdiprddr SoTesepardtias . user e&uifmr ﬁilseb‘y? shblmaxdielr? sf on
tiple access, the

dupl ex nmunj cati on system usi ng code divi_sion
system cﬁaﬁcalsﬁaﬁ m 30358 dRATRIS SRR AGHSS r the supehaamels Peing puiaunelnéetiped by the
eau penisSodntighuby CRABREL Sl oPBYShiedlor ARAOMACESTS, £NARRR S LINAGHE |
t he sub-c anne el ng uni quely associ atiron of one ra
frame ohwqmsmeDésnmﬂomameamhmanéﬂmMith a tlneslot nunber of a sequence of
timeslots in each radio frane.
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 1ts one radio

frame bya modulo N counting of the system frame number.

-10-




10. The systemof claim9 further conprising a base station for signaling
‘access service class (ASC) information to user equipnents17§®%pz cess
service class associated with a subset of the sub-channels. i e system
of claim 10 further conprising the user equipnents for receiving the
signal ed ASC i nformation. 12. The system of claim 11l wherein the user

equi pnents uses the ASC information for PRACH transm ssions. 13. The
system of claim 12 wherein the ASC i nformati on indi cates channelization
codes for the PRACH transm ssions. 14. The systemof claim 11l wherein a
nunber of sub-channels associated wwth one PRACH is N and values for N
include 2, 4 and 8. 15. The system of claim 14 wherein each radio frame has

a systemfra nunber.  16..The stem of cl ai 5 erei n each sub-channel
is assigned toits %%%fswab?fochﬂﬁﬁyrwhﬁﬁmaamwg%?&eéévﬂ-ﬁflm%ﬁ he system
frame 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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