[0001] SUB-CHANNELS FOR THE RANDOM 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. [0003] BACKGROUND [0004] The invention generally relates to
wireless time division duplex (TDD) communication systems 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
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class (ASC) assigned by a radio resource controller of the network to the

inyeation relates to sub-chanmnels 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 number. The system frame numbers are sequentially
repeated. 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 sent using arandomly selected signature

associated with an access service class (ASC) assigned by a radio resource controller

of the network to the user.



[0007] The PRACH is used for infrequent data packets and system control
information and the network uses sub-channels of the PRACH for father
separation of UEs and access service classes. In the 3GPP FDD/CDMA
system, each sub- 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
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access slot 26 is numbered 0 and the numbering is repeated. The access
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example of an illustration of such an association, RACH 0 300.is paired
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and the appropriate preamble signature 38 that the data was sent. [0011]
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and ASC2 402. Although the number of ASCs shown in this example are
thehrgohemng ipdepeatedunibe gccess slot 26 to sub-channel numbering is repeated

every 8 radio frames or 80 milliseconds (ms). This repetition can be viewed as a
modulo (mod) 8 counting of the radio frame numbers.

[0009] In 3GPP FDID/CDMA, multiple PRACHSs 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 illustration of such an association. RACH
0 30, is paired with PRACH 0 32, through a coding block 31,. The datareceived over
PRACH 0 32, 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), ASCO0 40,, 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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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 -2 persistence in retransmitting the
preamble signature after a failed access attempt. In 3GPP FDD/CDMA,
the maximum available sub-channels 36 is 12 and the maximum
available preamble signatures 38 is 16. [0012] RACH 1 301 is paired with
PRACH 1 321. PRACH 1 321 is uniquely associated with preamble
scrambling code 1341 and its sub-channels 36 and preamble signatures

38 are partitioned into four ASCs 40, ASCO 403, ASC1404, ASC2 405
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[0013] RACH 3 30, is paired with PRACH 3 32,. PRACH 3 32; also uses

preamble scrambling code 2 34, and uses ASC040,,and ASC1 40,;. ASCO 40,5 and
ASC1 40,, contain the available sub-channel/signature set not used by PRACH 2 32;,
[0014]Since each PRACH ASC 40 is 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 isillustrated in this example by having the ASCs
40 partitioned by available preamble 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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[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
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different, it is desirable to have similarities between the two systems to
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0 10827] SUMMARY [0018] In accord Wﬂt first aspect of the present
[ Invention, there is provided a method for defining one or more
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of the particular timeslot number by one radio frame of the series. [001

SCSTHR ACEBRIHIES WitPA detisht et un e PrlserntHfisatigHasbrdsEning
thePse\dalada plysicabrangeniacersmelamngle PRAGIH: afifewirelassiémBey one
division duplex communication system using code division multiple
radé%éréﬂ? PRAEH comprising: a timeslot number of a sequence of
Jotirdgslots uhiquelyr@sseciaidd wiltcthe REPACH;fahd jone0r masetion, there is
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comumbenlifo03 B rinuaotp rddncE watbhanthitth especs of theltésdntcomprising: a
tinlBYGPHORLRESR Assequence of timeslots uniquely associated with the PRACH; and
. one or more sub-channels, the or each of the one or more sub-channels being uniquely
defined by one radio frame of a series of radio frames the timeslot number.

{0018b] In accordance with a third aspect of the present invention, there is
provided a wireless time division duplex communication system using code division
multiple access, the system comprising: a network controlier for assigning one or more
sub-channels of physical random access channels, PRACHs, the or each of the one or
more sub-channels being uniquely defined by one radio frame of a series of radio frames
and a timeslot number of a sequence of timeslots in each radio frame.

j0018c] in accordance with a fourth aspect of the present invention, there is
provided a user equipment arranged for communicating using 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 of radio frames uniquely associated with the PRACH; and at least one sub-
channel, each sub-channel being uniquely defined by one radio frame of a series of the

radio frames and the timeslot number.



provided a wireless time division duplex communication system using
code division multiple access, the system comprising: a network
controller for assigning one or more sub-channels of physical random
access channels, PRACHSs, the or each of the one or more sub-channels
being uniquely defined by gne radio frame of a series of radio frames and
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~_embodiments, sub-channels are defined for a physical random access
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AWING 0020] Figurg 1 is an illustration of access slots and .
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system.

[0024] Figure 5 is a simplified diagram of a Noble-B/base station and a user
equipment using a TDD/CDMA PRACH. '

[0025] DETAILED DESCRIPTION
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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[0023] Figure 4 is an illustration of PRACH configurations in a TDD/CDMA
system. [0024] Figure 5 is a simplified diagram of a Noble-B/base station
and a user equipment using a TDD/CDMA PRACH. [0025] DETAILED
DESCRIPTION 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. 4a [0027
Figure 3 illustrates a preferred implementation of sub-channels for timeslot
3 for PRACHSs of a TDD/CDMA system. Each PRACH 48 is associated

with one timeslot number 56 and a set of s.ub-c%%]ﬂgel 50 qug . (3
[00igat AtidndetesaauefaredmplemeBiiiens acﬁ%‘?ﬂé prifivaesis
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, as shown by double endéd arrows. In a preferred implementation,
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slot'num a jOi radio frame, such as radio frame 0 of
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the next VvV + 1°r) radio,frame, such _as,radig fr 2 1
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i
frame n. For a particular timeslot 56, the subschannels 50 ar '
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number (SFN) for n sub-channels. For sub-channel i, Equation 1 is used.

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) forn sub-channels.

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

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

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
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SFN mode =i Equationl mod n is a modulo n function. One illustration
uses a modulo 8 function, such as per Equation 2. SFN mod 8 =i
Equation 2 As a result, as shown in Figure 3, in a first frame 440 in
timeslot 3, sub-channel 0 is assigned. In a second frame 441,
sub-channel 1 is assigned and so on until an eighth frame 447 where
sub-channel 7 is assigned. Preferably, the number of sub-channels -5 is
8, 4, 2 or 1. Although Figure 3 only illustrates sub-channel assignments for
timeslot 3, the same scheme is used on any timeslot number. [0029] In a
FDD/CDMA system, each PRACH 32 is associated with a unique
is Sdntbimatiok bopgididieesoralybiingiretsssBx chonnelnssignmentiiae iinzplot
nd available preamble sign xample of a potential
3 ep""1E’(::‘Ir‘nﬁa‘e% g %lng (IJ?T 'ﬁsiﬁ?wgs%@v%lﬁl%%gure 4.[0030] In an
[0aa%3logousImaFiidD/ €NV 2 RACH, 48cin BROOE i énsisspeifedipigh a unique

associated with a unique cambination, of ti ot 56, availapl .
coR R A LU S SRR 2 ARl DR e At gphavaliabl
pretibRNaBnelere? 10 ol edampld oflpekitia sraplenerit figLs P RACH: is

channelization codes 52 are used by the users to transmit the uplink data.
shayym i AEWBH: each TDD PRACH 48 is paired with a RACH 46 transport

[ogdannel vigpg gading 4l s PRIACSIIALE $nh TETB Bk canfiguetiamly
for the PRACHs 48. Each PRACH 48 is associated with a timeslot 56 and
asspeiaiast veiadpasaIsERBiNALRRSE BRevbdoRy tikhinchzanel-aEaRS 3%

S
8) meshiven i Hignmgdishhsshaoneligionfadas SR Rrcsed b thy Retstvmbangt
S MARRRIZAUOLCOAES BITS LR QI BRIERETY Ehaired with a RACH 46
transport channel via a coding block 47. Figure 4 illustrates a general configuration
for the PRACHSs 48. Each PRACH 48 is associated with a timeslot 56 and a set of
available sub-channels 50 and available channelization codes 52. As shownin 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 limitis 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 O 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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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 0 460 receives data over PRACH 0 480 by decoding data
transmitted in timeslot 0 560 with the appropriate channelization codes of
PRACH 0 480. The available sub-channels 50 and channelization codes
52 are partitioned into three ASCs 54, ASCO 540, ASCI 54, and ASC2
542. As shown, each partition is set by channelization codes 52,

although, in another implementation, the partitions may be by
setsufbebhanelétstBe: arodesniquins grabRIhARTR IRt ohheotSfS Ul atsaniagdd with

combinagti a result in the present exampl
recE R R o B Y A B i e B
theassebiatcPRyOIF deeived PRACH data is determined using the
nnelizat e 52 used to recover the recej PRACH data,.[0032
oG SRR, SRSy SR G TR i dotine data
traf{@nstedtadiincioes ks, Al PRACPRA Gk dre Ehannelsasosc quesbdiable
The available sub-channels 50 and channelization codeggg are

subsshaRBRSCP tHiBdohrmRs tEation R4k 67 SR PAREIPSA IR &5 B35 LY ASCO

54A 268 P4k, [AGR3] RAGHIA4EHreceives data over PRACH 2 482 by
decoding data transmitted in timeslot 2 562 usmg PRACH 2's

[0@%Rinneliz b Ebded G ronstv ey sk e Ve b & 48.aby decoding data
trag\%%gf@gg@%ﬁw%éé%ﬁﬁ% PRUiEENed INIR HAIESARCERE 5ﬁ%§9a§ﬁab%e

nd ASC2 549, and an unavailable partition used for PRACH
sub8BamkiB G 48B chamieligadinm aviss PRAGHp3igRnsd deto thuep dAlCs 54,

i T
3 2 RiraiaaidioneddhtestilimaAdSEPBACH 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
shown in Figure 4, timeslot 2 56, is effectively divided into two PRACHs 48, PRACH
2438, and 3 48,, by channelization codes 52. As aresult in 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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ASCO 5410 and ASC1 154,1 and an unavailable partition used by

PRACH 2 482. As shown in Figure 4, timeslot 2 562 is effectively divided

into two PRACHSs 48, PRACH 2 482 and 3 483, by channelization codes

52. As a result in this example, data received in timeslot 2 562 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
[OPRACH cotifigreration sindptificel 21dokTdigraachf RRADCH RAC$heyatea. For
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signatures 38. These similarities for these examples allow for the higher
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PRACH information, such as an assigned PRACH and ASC, to the UE 60

thpsghinareless mderbenaplcsty iBberdiged Bapabis seafbivd by arrien 76

at R RERY) Sﬂﬁa}g&ﬁ}s&'g{géﬁﬁ TA%&%TM@%\QW&W@%M@J 0
passes through a switch 70 or isolator and is radiated by an antenna 72

PRAGH anformatianayctivoudh a wireless radio channel 74. The radiated
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tiddlipleRs: PR sore atdadsrwidhidheis 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 signal
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 fo the RACH transport channel 64,-
64, associated with that PRACH. The network controller 62 provides PRACH
information to the PRACH receiver 68 for use in recovering the PRACH data 84,



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 receive3ATWME PRACH data 84 is recovered by the

PRACH receiver 68 using the code used to,spread the PRA
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anspo
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Information to the PRACH receiver 68 for use in recovering the
divisiotPWGiplelatads, the DekipSompFiBEiod for defining one or more
sub-channels for a physical r ASERSA ShaGE-eL drtialasstiime
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having a sequence of timeslgts; for,a particular {i } ehoto frame
of the mgm@%ﬁi&n@%ﬁ@%@ﬁé&@ﬁ“ﬁ %es%;ﬁcaﬁ%lghgorgggub-channels
of the S%E'it%ﬁe particular timeslot number by one radio frame of the series. 2. The
method of claim 1, wherein the number of sub-channels is N, and values
for N include 1, 2, 4 and 8. 3. The method of claim 2, wherein each radio

gg‘gfjg%s 5%&%%%?@1‘ A6 URIRFeth Tihe mstbed of dabnmBanmbbyéinN, and

-channel Is assigned to its one radio frame by a modulo N
values §BNif:Rdb ¢, Y stemdi@me number. 5. A physical random access

channel, PRACH, of a wireless time division duplex communication
system using code division multiple access, the PRACH
5 The method of claim 2, wherein each radio frame has a system frame

number.

4. 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.

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 |

one or more sub-channels, the or each of the one or more sub-channels being

uniquely defined by one radio frame of a series of radio frames the timeslot number.

6. The PRACH of claim 5, wherein the number of the one or more sub-

channels is N, and values for N include 1, 2,4 and 8.

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

number.



comprising: a timeslot number of a sequence of timeslots uniquely
associated with the PRACH; and one or more sub-channels, the or each
of the one or more sub-channels being uniquely defined by -one radio
frame of a series of radio frames the timeslot number. 6. The PRACH of

claim 5, wherein the numper of the one or more sub- channels is N, and .
veRtes FORRIRASGE T Bl Vo, SHRACHP STASH 66 RHLEBRARcHS one

radid I ¥PS haaisRiesu g NUBvRie SrahiemiBderd of claim 7,

wherein each sub-channel is assigned to its one radio frame by a modulo
N counting of the system frame number. 9. A wireless time division duplex

cognmUuIiCagR RSt 8%918&%9 &;ﬂ@?néﬂﬁmﬁﬁﬁ%ﬁs’ etSt&dThg code
comprising: a network controller for assigning one or more sub-channels
_divisi;ﬁmhyeltiplemwdem, theceyssterh omepsisSRIZACHSs, the or each of the one or

more sub-ghannelsbeing uniquely defined by ong radio frame.of a seri

of FAEPX 8%%3%&##@3%%% Hero ram%(% uglgehf:%go |?;iqsegefo¥f§l?r?1§gf dom
acce58URaiane FRATEssYhtes efctiaiftit: futher mompidingharebetsiiiponiquely

for signaling access service class, Agc,finfoigmation to, user e‘qstiiﬁment or of
defingdhfoy Quss sadip Hamp 256515500 M SYPSE B e WRSXALAHEI0Sr of 2

sequiticd D SYRGRIOLLAMN 14HiB Fagfecomprising 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

traggm islgﬁ%ngystem 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 9 wherein the number of sub-channels associated
with one PRACH is N, and values for N include 1, 2, 4 and 8,

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.
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13.. The system of claim 12, wherein the ASC information indicates
channelization codes for the PRACH transmissions. 14. The system of
claim 9 wherein the number of sub-channels associated with one PRACH
is N, and values for N include 1, 2, 4 and 8. 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 17. A user
equipment arranged for communicating using 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 of radio frames uniquely

asgociateg ﬁgghe&{l&,ﬁ%gﬂng&ﬂfe% CAARG S0 hARnel, cach ranc}orﬁ access

sub-channel being uniquely defined by one radio ffame™ of & series of the

chanpghiF Fambs ahd theskeaesioeriivibon t8pEhecosenegjopivrnystriaisng code
divistofs W, @a&ggg}lﬁggmfﬁqlgbqj‘?ﬁtﬁgﬁlé‘,, is N, where Nisoneofl.2, 4
and 8.1 y

. The user equipment of ‘claim~18, wherein each radio frame has
a syerespldtavmbalohbesq@NCcE o Wsesiotuipment Dimlainmifeivhiesetiated with
the P%QB upb-ghannel is assigned to its one radio frame by a modulo N
countirig of the system frame number. 21. The user equipment of any one
of thécpreweding-claimsl, beihgunthanmirasigediriorecelvirati8ss et rame
class {%}%\Cﬁ:}énfcr ation from a, baﬁf station, each access service class

Ofa%egi‘ﬁsg ASSoCTatSd A A Bt B R U B Ennels.

18.  The user equipment of claim 17, wherein the number of sub-channels is N,

where N isone of 1, 2, 4 and 8.

19, The user equipment of claim 18, wherein each radio frame has 2 system frame

number.

20. The user equipment of claim 19, wherein each sub-channel is assigned 1o its

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

21 The user equipment of any one of the preceding claims, being further arranged
to receive aceess service class (ASC) information from a base station, each access service
class being associated with a subset of the sub-channels.

22. The user equipment of claim 2 1, further arranged to use the ASC information

for PRACH transmissions.

23. The user equipment of claim 22, wherein the ASC information indicates

channelization codes for the PRACH transmissions.

11



22. The user equipment of claim 21, further arranged to use the ASC
information for PRACH transmissions. 23. The user equipment of claim
22, wherein the ASC information indicates channelization codes for the
PRACH transmissions. 11 SUB-CHANNELS FOR THE RANDOM
ACCESS CHANNEL IN TIME DIVISION DUPLEX ABSTRACT
Sub-channels are defined for a physical random access channel of a

SUBNFRiesN Y EVisOR JURECANDONRIRTEYBSS CHhY NOGE Difdi GRIME
multiple access. The sub-channels carry information between system

users and a system netvidF¥ ISEENSIBUR & Kames have a sequence of
timeslots. For a particular timeslot number of the sequence, each
sub-channel of the particular timeslot number is uniquely defined by one
radio frame of the series. FIG.3.BSTRACT

Sub-channels are defined for a physical random access channel of a wireless time division
duplex communication system using code division multiple access. The sub-channels carry
information between system users and a system network. A series of radio frames have a
sequence of timeslots. For a particular timeslot number of the sequence, each sub-channel of the

particular timeslot number is uniquely defined by one radio frame of the series.

FIG.3
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