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A CDMA system is typically designed to conform to one or more
standards. One such first generation standard is the "TIA /EIA/IS-95 Terminal-
Base Station Compatibility Standard for Dual-Mode Wideband Spread
Spectrum Cellular System,” hereinafter referred to as the I5-95 standard and

30 incorporated herein by reference. The IS-95 CDMA systems are able to
© transmit voice data and (albeit not efficiently) packet data. A newer generation
standard that can more efficiently transmit packet data is offered by a
consortium named "3 Generation Partnership Project" (3GPP) and embodied
in a set of documents including Document Nos. 3G TS 25.211, 3G TS 25.212, 3G
35 TS 25.213, 3G TS 25.214, and 3G TR 25.926, which are readily available to the
public. The 3GPP standard is hereinafter referred to as the W-CDMA standard

and incorporated herein by reference.

The W-CDMA standard defines a channel structure capable of
supporting a number of users and designed for efficient transmission of packet
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highly desirable.

SUMMARY OF THE INVENTION
30

The present invention provides data buffer structures that can be used to
efficiently store symbols received for a number of physical and transport
channels. Two buffers can be provided to store symbols received for the
physical and transport channels. Each buffer can be partitioned into a number

35 of sections and the sections can be assigned such that the symbols received for
each physical or transport channel can be store to a respective assigned section.
‘Bach buffer can be partitioned and allocated such that (1) the received and
stored symbols are not prematurely overwritten by newly received symbols, (2)
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symbols to the a331gned sections. The buffer structure can be advan ageously
used in a receiver unit in a W-CDMA system.

25 If the buffer structure is used for the transport channels, the sections can
be assigned to the transport channels based on the associated TTIs (e.g., in
descending order of TTIs). If the transport channels are for one CCTrCH, the
buffer can be partitioned starting from an initial location (e.g., the top of the
buffer) and the sections can be defined along one direction of the buffer (e.g.,

30 downward). If the transport channels are for two CCTrCHs, the transport
channels for the first CCTrCH can be assigned to sections defined starting from
a first initial location (e.g., the top) and continuing along a first direction of the
buffer (e.g., downward), and the transport channels for the second CCTrCH
can be assigned to sections defined starting from a second initial location (e.g.,

35 the bottom) and continuing along an opposite direction of the buffer (e.g.,
upward).

Various aspects, embodiments, and features of the invention are
described in further detail below.
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FIG. 8 is a flow diagram of a process to partition a buffer into a number
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25 accordance with an embodiment of the invention; and
FIG. 9 is a simplified block diagram of an embodiment of a receive data
processor, which is suitable for processing the downlink data transmission.

DETAILED DESCRIPTION OF THE SPECIFIC EMBODIMENTS
30

FIG. 1 is a simplified block diagram of a communication system 100 that

can implement the invention. In a specific embodiment, communication system

100 is a CDMA system that conforms to the W-CDMA standard. At a
transmitter unit 110, data is sent, typically in blocks, from a data source 112 to a

35 transmit (TX) data processor 114 that formats, codes, and processes the data to
generate one or more analog signals. The analog signals are then provided to a
transmitter (TMTR) 116 that (quadrature) modulates, filters, amplifies, and
upconverts the signal(s) to generate a modulated signal. The modulated signal
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of the W-CDMA system support concurrent transmission of a number of
transport channels, with each transport channel capable of carrying data for a
25 particular communication (e.g., voice, video, data, and so on). The data for
each transport channel is provided, in blocks that are also referred to as
transport blocks, to a respective transport channel processing section 210.
Within transport channel processing section 210, each transport block is
used to calculate cyclic redundancy check (CRC) bits, in block 212. The CRC
30 bits are attached to the transport block and used at the receiver unit for error
detection. A number of CRC coded blocks are then serially concatenated
together, in block 214. If the total number of bits after concatenation is greater
than the maximum size of a code block, the bits are segmented into a number of
(equal-sized) code blocks. Each code block is then coded with a particular
35 coding scheme (e.g., a convolutional code, a Turbo code) or not coded at all, in
block 216.
Rate matching is then performed on the code bits, in block 218. Rate
matching is performed in accordance with a rate-matching attribute assigned
by higher signaling layers. On the uplink, bits are repeated or punctured (ie.,
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her ei n. of bits available on the physical channel(s) used for the data transmlsswn in

block 234. If more than one physical channel is used, the bits are segmented

25 among the physical channels, in block 236. A particular physical channel can

carry transport channels having different TTIs. The bits in each radio frame

period for each physical channel are then interleaved to provide additional

time diversity, at block 238. The interleaved physical channel radio frames are

then mapped to their respective physical channels, at block 240. The

30 subsequent signal processing to generate a modulated signal suitable for

transmission to a user terminal is known in the art and not described herein.

FIG. 2B is a diagram of the signal processing at receiver unit 130 for a

downlink data transmission in accordance with the W-CDMA standard. The

signal processing shown in FIG. 2B is complementary to that shown in FIG. 24,

35 and is generally performed by receive data processor 136 in FIG. 1. Initially,

the modulated signal is received, conditioned, digitized, and processed to

provide symbols for to each physical channel used for the data transmission.

Each symbol has a particular resolution (e.g., 4-bit) and corresponds to a

transmitted bit. The symbols in each radio frame period for each physical
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25 to another cell and the other cell assigns another possibly different OVSF code
to the physical channel. A smaller spreading factor (e.g., 4) corresponds to a
shorter code length and is used for a higher data rate, and a larger spreading
factor (e.g., 512) corresponds to a longer code length and is used for a lower
data rate.

30 In accordance with the W-CDMA standard, for any arbitrary (10 msec)
radio frame interval, the total number of bits for all physical channels is
constrained to be less than or equal to a particular specified limit, C,, which is
typically determined in part by the capability of the user equipment (UE). This

specification can be expressed as:

Kp
35 Y N,<Cp Eq (1)

i=1



data rate. 30 In accordance with the WCDVA standard, for any arbitrary (10
nsec) radio frame interval, the total nunber of bits for all physical
channel s w@ 02/amnstrai ned to be | ess than or equal to a papCTwedizwos®peci fi ed
limt, C,, whichis typically determped in part by the capability of the
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5C , Eq (1 02/,30000, PCT/,USQ1/ 3080 r s et of bit
for physi é&l‘gr@?ﬁn H%{hq nq@}ae]éo{)@f? g 31%5%’19?‘1&%?%9 rlgfr?g a Haﬁtlglﬁ%g% ié %glet he
total nunbeferohl, ysi tiel tathhnnelter afnphysicali chanmelss padi € ée the ispeeifiedt t he
receiver $ni&, t he synbols received via each physical channel are 5
processed l(nél. y., despread and decovered) and further de-int rheav d over
each radio frafvethrerdceiver Tiat, dlae pyirdolstretiwd ‘élaeﬁ?ﬁhé&é@l%?@ appe e of a

buf fer. . ! | lahdyEies de-i6Raluneld @saaeicat ed

W th easchy}éﬁ%‘rgf:éﬂggé %ﬁgﬁiﬁgggéoi%eﬁﬂgh errulf%i el( exlclad intqQ res Cctive
transport radisafinane perigdroFhe defntesinaying éﬁtﬁab‘@w d‘%kht ‘?H@eﬁ?r?oﬁ}@gr'
receiv eg 9% H@%géﬂ@d&gl sy@baBnebss atlophysieal dhiemdls rad@dafedamﬁtlmeeaich? f
cannot be provided to the ~ subse Nt pyrocessikng ;secti r s for
t he next r@%ﬁ&ﬁr affe C%?%f@aafegr %&%‘?‘\fk ,&Wée)%gcglﬁéer%gggﬁ%\%l gra?%ﬁgﬁhe
current rabflaAntlsame period need to be tenporarily buffered. The new
YOO b o DepicEic FRUS, SRR AR O SRI AR RREATc TP RYALAIAD] €

portion of a b Fefac 0 ysSi cal channe S being pr Oéesseq(g% a
circul ar hafeelsofosithe cageshapilicadrymes prod ot BedPFRYIded, &0 ¢
symbol's Si ks 3BHRIn beRERPmIEDIE forl e MuxThati®franyerbetid
expect ed %glb%%&lﬁ%g{e@\?gd Sfugiﬂi he nghﬁ c ? channel ..oyer each (?ade?g frane
peri od ande receivesyi the seceived yPPAIROpERs GEFeIrasto FRIG PHECY FEPERRS o
read out th@uramlpbaki¢rdd CBhy adwasydnisolsrfer tieynid radioTremesprried icpn bes
denot es_ t hat spreadi.ﬂaﬂ) fact,corn &{aﬁu%fﬁr used. For this circular buffer,
the fitdt Sg‘?ﬁ?git(?ﬁn?%aé 3§ PPLE, fame can be stored to | ocatjons_ 0
through (K5 - 1¥ orihenegiysptay sheaneldhdeing progsseed, fagicdanbpdes 0658 t o
| ocations 1 B uldRiltd btoreGhESynfisls $6: @t pRgsidalsgegirlel C
exanpl e, |a$%é%%%ggﬁi%é§r?g =0, 0%, tohgn the first radi gf rtﬁme £an he
stored to whemt Kers the nuinegiopf 8mbPlfe©Ressel te 26 ToriVarel X ahnR E¥bted to
| ocat i ons H@Ankh6oesBa@bradibfeathsfdeetod andreatipathinodvntiot fpadegperdod) isachi ng
102), e third radi.o frane.can r ' h193, and
so on. £é|1hJ e Hmg I?g?ksets tPread oy ﬁ%%ﬁ”é é%ﬁgu?,ﬂ; %9:&&‘&‘?&1&@ Sfordd S&H{&Hg
subscript "S" denotes that a spreading factor of S is used. For this circular
buffer, the first physical channel radio frame can be stored to locations 0
through (K, - 1), the next physical channel radio frame can be stored to
locations K through (2K; - 1) mod (1 + £)K;, and so on. Asa specific example, if
25 K, = 100 and € = 0.03, then the first radio frame can be stored to locations 0
through 99, the second radio frame can be stored to locations 100 through 96
(the buffer is wrapped around to 0 after reaching 102), the third radio frame can
be stored to locations 97 through 93, and so on. Thus, the first three symbols of
the second radio frame are written to locations 100 through 102 while the
30 symbols for the first radio frame are provided to the next processing section.
The operation of the buffer in this manner avoids premature overwriting of the
stored symbols.
The W-CDMA standard allows for the concurrent reception of multiple
physical channel, as long as the total number of bits for all physical channels in
35 each radio frame period is within the specified limit, C,, as expressed in
equation (1). For example, if a receiver unit is capable of supporting a single
physical channel with a spreading factor of 4, then it is also capable of
supporting (1) two physical channels with a spreading factor of 8, or (2) four

physical channels with a spreading factor of 16, or (3) one physical channel
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the physical channels can be exploit in the design and operation of the buffer.
The spreading factor of each physical channel can be determined and used to
25 partition the buffer into appropriately sized sections. The sections are then
allocated to the physical channels such that the symbols received for each
physical channel can be stored to a respective section of the buffer. The sections
can be defined and assigned such that (1) symbols received in the current radio
frame period are not prematurely overwritten, (2) the amount of fragmentation
30 in the buffer is reduced or eliminated, and (3) the maintenance and operation of
the buffer are simplified.
FIG. 3 is a diagram illustrating the storage of symbols received for
multiple physical channels into a buffer 300, in accordance with an embodiment
of the invention. In this embodiment, the physical channels are assigned
35 respective sections of buffer 300. Each section is appropriately sized based on
the size of the physical channel radio frame expected to be received and stored
to the section.
As shown in FIG. 3, N, physical channels are being received. Initially,
prior to each radio frame period, the spreading factors of the physical channels
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section 324 in buffer 300 (defined below section 322) is allocated to physical
channel 2 and is dimensioned with a size of (1 + €K , where K is the
25 number of symbols expected to be received for physical channel 2. The process
continues in similar manner for other physical channels. Finally, section 332 at

the bottom of buffer 300 is allocated to physical channel N, and is dimensioned
with a size of (1 + &) K, , where K is the number of symbols expected to be

received for physical channel N.

30  As a specific example, two physical channels can be received, with each
physical channel having a spreading factor of 25 (or higher). Buffer 300 can be
implemented with a size of (1 + €)K; and partitioned into two equal-sized
sections. FEach section has a size of (1 + ¢)K,, and can be allocated to a
respective physical channel. As another specific example, four physical

35 channels can be received, with each physical channel having a spreading factor
of 45 (or higher). Buffer 300 can be implemented with a size of (1 + €)K; and
partitioned into four equal-sized sections. Each section has a size of (1 + €)K
and can be allocated to a respective physical channel. As yet another specific



section 324 in buffer 300 (defined bel ow section 322) is allocated to
physi cal channel 2 and is dinmensioned with a size of (1 + e) Ks,, where
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channel 2. The process continues in simlar manner for other physical

channels. Finally, section 332 at the Hdttom of buffer 300 is all ocated to
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The per - phyS| Calgyffer 300 can be partitioned in various manners. In an embodiment, the
25 sections are defined starting from the top of buffer 300 and moving downward.
However, any arbitrary start location can be selected, and the sections can also
be defined along any direction (upward or downward, or both).
Buffer 300 can efficiently store symbols received for the physical
channels. Regardless of the number of physical channels and their radio frame
30 sizes, as long as the total number of symbols is constrained as expressed in
equation (1), the storage of the received symbols can be achieved using a buffer
of a particular size (e.g., (1 + €)C, where £ 2 0).
Buffer 300 can be operated such that fragmentation is reduced or
eliminated. In an embodiment, the sections are allocated to the physical
35 channels such that contiguous space in the buffer is utilized. Whenever a
physical channel has been dropped, it may be possible to "move up” one or
more sections previously allocated for one or more physical channels, thereby
releasing the space originally allocated for these physical channels. This would
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fragmentation.

25 For example, consider a buffer of size K,. In accordance with the above
embodiment, it is a valid configuration to have section 1~K,, assigned to a
physical channel of SF = 64, (K,+1)~2K,, to a second physical channel of SF =
32, and (K, +1)~2K,, to a third physical channel of SF = 16. When the second
physical channel is dropped, the above embodiment prevents the unnecessary

30 “moving up” of the third physical channel. For another example, suppose that
sections 1~K,, (K +1)~2K,, (2K,+1)~3K,,, and (4K, +1)~6K,, are assigned to a
physical channels A, B, C, and D, respectively. The spreading factor of physical
channels A, B, and C is 64 and the spreading factor of physical channel D is 32.
When physical channel A is dropped, physical channels B, C, and D are

35 “moved up” to sections 1~K,, (K,+1)~2K,, (2K, +1)~4K,,, respectively, thereby
creating a free space enough for a physical channel of spreading factor 16.

FIG. 4 is a flow diagram of a process 400 to partition a buffer into a
number of sections and to allocate the sections to multiple physical channels, in
accordance with an embodiment of the invention. Process 400 can be executed



spreading factor of s' is assigned a section starting at |location ICS, L,
where L is 20 the smallest integer such that this section does not overlap
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which its data is interleaved. The TTI for a particular transport channel is
25 determined at the start of a communication session and typically does not
change during the session. Different TTIs can be associated with different
transport channels and used for different types of services. A shorter TTI
provides less time diversity and can be used for services that cannot tolerate
long processing delays (e.g., voice). In contrast, a longer TTI may provide
30 improved time diversity and can be used for services that are less sensitive to
delays (e.g., traffic data).

As noted above, any number of transport channels with any
combination of TTIs can be used to send data. Also, the data rate of each
transport channel can be variable and can éhange from one TTI to the next. In

35 accordance with the W-CDMA standard, for any arbitrary (10 msec) radio
frame interval, the total number of information bits for all transport channels is
constrained to be less than or equal to a particular specified limit, C,, which is
typically determined in part by the capability of the user equipment. This

specification can be expressed as:



A determnation is then made whet her all physical channels have been
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channels needs to decrease accordmgly For example, for the fifth radio frame

20 interval, if the data rate of traffic 524b increases, then the data rate on either
traffic 526¢ or 528e, or both, is decreased accordingly to maintain equation (2).
The allowance for adjustment of the data rate from one traffic to the next
provides enhanced flexibility. =~ For example, information bits can be
dynamically allocated among the transport channels (e.g., based on actual
25 requirements). However, the flexible allocation of information bits among
transport channels makes the design of a buffer to store the received symbols
challenging. '
A number of buffer designs can be used to store symbols received via a
number of transport channels. In one simple buffer design, one buffer can be
30 assigned to, and used to store the symbols received from, each transport
channel. Since each transport channel can (theoretically) carry data up to the
specified limit, C,, each buffer can be designed with the capacity to store up to
8(1 + 8)C symbols, where 8 correspond to the maximum TTI, and 3 is the time it
takes to read out the previously received and stored traffic. Moreover, since a
35 number of transport channels may be transmitted concurrently, a number of
buffers can be provided, one for each transport channel. This simple buffer



next. Thus, each traffic can include any nunber of information bits,
subject to the constraint expressed in equation (2). For exanple, traffic
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can be expassignddreshective sections of buffer 600 based on, and in descending order of,
their TTIs. Also, each section is appropriately sized based on the size of the
25  traffic expected to be received and stored to the section.

In an embodiment, for the W-CDMA system, the symbols can be stored
to the allocated section such that the inverse rate matching in block 268 can be
achieved "in-place". In this embodiment, if symbol repetition is performed at
the transmitter unit, the repeated symbols can be accumulated to their proper

30 locations in the allocated section. In this manner, only one accumulated
symbols is stored for each information bit, which may have been transmitted
with multiple repeated bits. Alternatively, the symbols can be stored as they
are received and the inverse rate matching can be performed on the symbols as
they are retrieved from the buffer..

35 For clarity, the operation of buffer 600 is illustrated for the specific
example shown in FIG. 5 in which four transport channels are received.
Initially, prior to time t, the TTIs of the four transport channels can be
determined to be 80, 40, 20, and 10 msec. The data rates of the traffics T, , T,;,,

T, and T, to be received for these four transport channels can also be



design and operation of the buffer. First, since the transport channels for
a particular CCTrCH are aligned (in tine) at the radio frane boundari es,

t he buf fved ozamobe partiti oned and all ocated at these bounduUS@#08®econd,
the 15 transport format (e.g., the TTI and data rate) of each traffic on
each transport channel can be determ nkfd pri or to reception of the

traffic. The TTl infornption beu 0 I gn sections of the pbuffer
to the tratelg mn%aaﬁgﬁg Slzéﬁd?ftt gse gl éﬁ‘ oo agen B&du%ff

gl locat e lsttdilféyﬁhﬁ@lb @éfﬁb@&:oﬁf tﬁte@raaqegot@\t 1¢a«;gq sed N pn resechiEly. 6Baseda
iagramillu ng .t ra s _recei ve

transport %%aﬁﬁe gH{l%‘?Haﬁﬁt ?lgﬁs'%ﬁg@éﬁﬂﬁg&r oaamjcrgpﬂattﬁyf a%lh%gcg%rlrlgnt of
t he i nventdltyratddidrithe fembiedffivertd betrhecivednspting athiamngl s are assi gned
respective sect ons. of bu 6 S o ngdli r gder .of
their ls. é‘aceﬁnbs%ci:l{“egrﬁ ?)glfg% %g% ]Eap gﬂﬂlé&djgﬁb gf%glnat ﬂ(g Fs}}%ze of
the 25 triaamspprexpennetd hBSECb@Ilr’étfelr dds. afial the @m@pﬂ@ shﬁwns@b’fl@n , the an

embodi menty,.. for Tt hes W ttl?éno e%b%t Sy ULTS |a§31gﬂ§lli b6 Siied 6122 dthee

al | ocat ed sectlo"ﬁlsuch t a e i NVET se rat ng in & ock 268 can be

achi eved "top-@f bietéer 64 Sttff@leélﬁﬁl%ﬁen@\% ) 1 @ [0 seahion; 9428110 LoRsetheor med
at  the trangRd frhffic ‘Fn' t Addlﬁoh@pgﬁ§@td (&Mﬂb)oh& alrsob@ atiocutud aoestot® at hei r

proper_ 30 | ocat i 0 | n the cat s ction. .I.n thi onl e
accurrui(it RPTHNB P%X sﬁr%& |W5%tf?%‘ﬁ 1?9?% %\ﬁg’i‘% Igrﬂ%%s ‘Elave
been tr ansHhhs, egdactmnt ¢R2auahtt thﬁ eop e;ﬁdanféet 60Q, swhidht &r danen@byed twighsthebol s
can be store r e g edn be
per f or ned oaﬁ)%t ﬁg tE)hS% ‘ﬁ ]glggg (? Q}\e‘at gjy}g&e)%ir%f éévglg&{ﬂ?%dm&?tﬁgﬂgg?%é SEQFor
clarity, tdmd up@imﬁ‘r@nethe &y@ﬂb@lﬁ fgotraffic T4} ustrated for the specific
e a[m' ¢ S hown i anfltﬁtly %ﬂ& ﬁ@tﬁ&t@ tfr%uéech]@ﬁf[&@ﬁ) bk banfzfl Be0 $s ﬂ{l&aﬁ@ﬁ ehved. )
nitially, prior to ti e 0 ur ra ort cha can be
det er ni%ed“r?'%loo%o Wsogétedz‘@“haf g neyt ?R}bie %ﬁé e’i’)ff SREWSQSﬁoa}S Fics
T80, 1, T4GallocatdRth $ectimd6ZBhOfot the dngire erdfivdy famnd ad@smnhbapacter @Ng;)rt .
channel s can.also, be P 0 e
si zes of tnh"tggealacp g?]a lV\gat% rt]g’ (r%go(r%ger}%r t}t§1 ‘3‘1 t%%%’egct t$§ﬁ9$€6yﬂlﬁ%emré ol s)
can be conpaffedTas iNdBing pracBsed. Nzﬁhma, saetioN162a, whisheist lofingd hsdawd on

the deter ndg nt 68kt hﬁdschﬁ?em&téfdf orit19Qfe C& ?)a@l@y%@pét@% has eby(1par §)iN,j oned

d allocat t t to b d, start o
A T R AT A RO A Y T Y R ST,

channel s basft Dp.their TTls. In the exarrpl e shown in FIG 6, the traffic
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store the similar manner. Specifically, a section 626a is allocated to transport channel 3
and used to store symbols for traffic T, ,, which is associated with the next
25 longest TTI. Section 626a is defined below section 624a and dimensioned with
the capacity to store up to (1 + 8)N,,, symbols. The symbols for traffic T, , on
transport channel 4, which is associated with the shortest TTI, can be stored in a
section 628a defined below section 626a.
Initially, at the start of the radio frame boundary, a write pointer (and a
30 read pointer) for each traffic can be initialized to a particular start location (e.g.,
the top of the allocated section). As symbols for-a particular traffic are received
and written to the assigned section of buffer 600, the write pointer can be
updated (e.g., decremented) accordingly. The symbols can be written to
permutated locations of the section to achieve the first de-interleaving in block
35 264. In an embodiment, each allocated section of buffer 600 can be operated as
a circular buffer.
At the next radio frame boundary, t,, the traffic T,,, on transport channel
4 is completely received and processing on this traffic can be initiated. If traffic
T,,; can be processed in a timely manner, the next traffic T,;, to be received on



entire traffic T80,,. Additional space (&\3801l) nmay also be allocated to
store a 10 portion of the next traffic T80,2 while the current traffic T801
i s bei ngwoove®sed. Thus, section 622a at the top of bufPer/vS@@Boswhi ch is
di rensioned with the capacity to store up to (1 + 8)N801 synbols, is
allocated to transport channel 1 and u¥ed to store the synbols for traffic
T80,1. Simlarly, prior totine t,, a section 624a of buffer 600 is
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received traffics can be completed in a timely manner).

25 As can be seen in FIG. 6, by allocating sections of buffer 600 in
descending order of the TTIs of the transport channels and by assigning
sections closer to the top of buffer 600 to the transport channels associated with
longer TTIs, buffer fragmentation is reduced or eliminated. With the above-
described allocation scheme, if the section assigned to a particular transport

30 channel needs to change in size, this change occurs at a radio frame boundary
where new traffics will also be received for other transport channels associated
with the same and shorter TTIs. Thus, buffer 600 can be re-partitioned for the
new traffics to be received on these transport channels, without affecting the
section(s) that have already been allocated to other transport channels

35 associated with longer TTIs, since these sections are located above and are not
affected by the re- partition.

For the example shown in FIG. 6, if the data rate of transport channel 3
changes at radio frame boundary t, then new traffics will be received for
transport channels 3 and 4. Buffer 600 can thus be re-partitioned for these



traffic are not prematurely overwitten. For exanple, the synbols for the
new traffic can be stored at the end of the section (e.g., 6K) allocated
for the woansport channel. In an enbodi nent, each al | ocaPedus@cB@N i S
operated as a regular buffer 10 (i.e., with a defined top and bottom.
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order of TTIs for the transport channels in all CCTrCHs may not be possible.

25 Even for multiple concurrently transmitted CCTrCHs, the W-CDMA
standard still specifies that the total number of information bits for all transport
channels over any radio frame interval is less than or equal to the specified
limit, C,, as expressed in equation (2). However, the W-CDMA standard does
not specify a particular maximum number of bits that can be transmitted on

30 each CCTrCH. The specified limit, C,, can be used to design and operate a
buffer to efficiently store symbols received via multiple CCTrCHs.

FIG. 7 is a diagram illustrating the storage of symbols received from
multiple transport channels associated with two CCTrCHs into a buffer 700, in
accordance with an embodiment of the invention. Similar to buffer 600 in FIG.

35 6, the transport channels are assigned (contiguous) sections of buffer 700 based
on, and in descending order of, their TTIs. However, since the CCTrCHs may
not be aligned in time (instead, having a time offset of AT, as shown in FIG. 7),
the transport channels for these CCTrCHs can be assigned to respective
sections of buffer 700 starting from opposite ends of buffer 700. Each section is



boundary t5, then new traffics will be received for transport channels 2,
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In a corresponding manner, the traffic X,,, associated with the longest

25 TTI for the second CCTrCH is assigned to section 732 at the bottom of buffer
700, the traffic X,,, associated with the next longest TTI for this CCTrCH is
assigned to section 734 defined above section 732, and the traffic X,,, associated
with the shortest TTI for this CCTrCH is assigned to section 736 defined above
section 734.

30 For sections 722, 724, 726, and 728 defined from the top of buffer 700 and
allocated to the transport channels in the first CCTrCH, the write pointers can
be initialized to the top of the sections and decremented as symbols are written
to the sections. In a corresponding manner, for sections 732, 734, and 736
defined from the bottom of buffer 700 and allocated to the transport channels in

35 the second CCTrCH, the write pointers can be initialized to the bottom of the
sections and incremented as symbols are written to the sections. Again, the
symbols can be written to, or read from, the sections in permutated order to

achieve the first de-interleaving in block 264.



19 appropriately sized based on the size of the traffic expected to be
received and stored to the section. For clarity, the operation of buffer

700 i s il{vesguszebed for the specific exanple shown in Fl Gpchugasbsosh two
CCTrCHs are received. The first 5 CCIrCH includes four transport channels

1 through 4 and the second CCTrCH incl u@les three transport channels 5
through 7. Buffer 700 can be partitioned and allocated to the transport
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i n per nut afrefsprdehahnels having time offsets that are less than the shortest TTI (e.g.,
transport channels associated with a particular CCTrCH). Process 800 can be
25 executed at, or prior to, each radio frame boundary (i.e., prior to reception of
the traffics on the transport channels).

Initially, at a particular designated time (e.g., prior to t, in FIG. 6), the
transport channels to be received are identified, at step 812. New traffic(s) to be
received on these transport channels are identified and placed in a list, at step

30 814. A determination is then made if the list is empty, at step 816. If the list is
empty, indicating that no new traffics are to be received for the upcoming
period and that re-partitioning of the buffer is not necessary, the process
terminates. |

Otherwise, if the list is not empty, the TTI and size of each new traffic to

35 be received are determined, at step 822. The new traffics are then ranked
according to their TTIs, at étep 824. A traffic in the list that has the longest TTI
is then selected, at step 832. A section of the buffer is defined and assigned to
the selected traffic, at step 834. This section can be defined from a start location
or the end of the previously allocated section. The section is also sized with



achieve the first de-interleaving in block 264. WO 02/ 30000 PCT/ US01/ 30800
20 Again, the "top" and "bottom' of buffer 700 can be sel ected based on any
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enpty, the TTI ard. siizq élinlﬂﬁi‘éai Bm@ktdlagfarﬁ dftan aﬁlawlmnebmebeamdata

determ nedprgéesgcgr P368 2h1ch S stiEabI rfglr %c){o%%ss%g AL JSAniAR G transmission in

accordance with the W-CDMA standard. Receive data processor 136 can be

used to perform some of the signal processing described above in FIG. 2B. The

25 received signal is conditioned and digitized within receiver 134 to provide

digitized samples. A channel processor 910 then receives and processes the

samples to generate symbols for one or more physical channels. The processing

typically includes despreading, decovering, and pilot demodulation, as

described in U.S. Patent Application Serial No. (Attorney Docket No.

30 PD000442), entitled "METHOD AND APPARATUS FOR PROCESSING A

PHYSICAL CHANNEL WITH PARTIAL TRANSPORT FORMAT

INFORMATION," filed September 6, 2000, U.S. Patent No. 5,764,687, entitled

"MOBILE DEMODULATOR ARCHITECTURE FOR A SPREAD SPECTRUM

MULTIPLE ACCESS COMMUNICATION SYSTEM," and U.S. Patent No.

35 5,490,165, entitted "DEMODULATION ELEMENT ASSIGNMENT IN A

SYSTEM CAPABLE OF RECEIVING MULTIPLE SIGNALS." These patents

and patent application are assigned to the assignee of the present invention and
incorporated herein by reference.



according to their TTls, at step 824. Atraffic in the list that has the
| ongest TTlI is then selected, at step 832. A section of the buffer is
defined amdoz3®dgned to the selected traffic, at step 83BCT/URL308@Ct i on
can be defined froma start |location or the end of the previously

al l ocated section. The section is also # zed with WD 02/ 30000

PCT/ US01/ 30800 1 ficlent ity t th ' fraf fd d
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process rmm@aﬁi@n@éﬁo@e%ﬁéﬁg-ahﬁwréﬁng BRIDOES 0% tﬂ‘ﬁ? ypia "E}H‘é't“e t he

| ongest TTloddruotd etissd 8FtHOPuAEDl BYIRBbls albehd aaeved fawn buffdr B2 8 can
also be use to" partition and allocate’the buffer for transport channels

associ at edaWil PROYideHitpRAEPresessORdt4 nul tiple CCTrcHs, the allocation of
the section in pagpplitsanddidpeifoimsahe zaversa rafe tatchipgicongplsmientatyep 836

b hj eyed th ticul i ti
T ooat Ba M s Tt ie pREicR e UBE L Ty Bd1e dh AREA ERB R0 | ON
di recti on aketdrel buffér916, avhick ceniberisnpleinentedin the meanes desqribednmboveecond

CCTr CH can, bg, g?%%'??gﬁ%%%@%? ?Pg%ﬂferr@%itgﬁ pefodehfeRYb RhievENRe fRGH Nt ers

for the section S1 g ILn_the fjrst CCITr can be )
i ni tial i zedetinterlgavingpnoblogk 264 it Flon2B WG HentienLoksyio; Ohdeaditg ons
gssi gnedf 29# Krhbakifr6is, itllin Eéhﬁsﬁm@nﬁrs%@flﬁ}dﬁ&adbq}def)ni Wiedni aledrarspbrhie
ottom t he 'sectj.ons. IS S| i.fie aock .
enbodi fent Chf E@W}%?%%OI&B%%@iqr f{%c have epggée&?{ecg,g% géatg(];)u%%igessi ng
a downl i nkcatatle tsigmsed,s sibichi theracebedalese thé tribshguangtCpvacessglded-
Recei ve da&%ﬁﬁgﬁgﬁg@t&ﬁ&an be used to performsone of the signal

e

processi ng-descr above in FIG_ 2B, The 25 received Si gnal is

condi ti oned andDeredler 983 perfoms desestingr in 24 MasnsE FKATHRICTRFTYREY F8qthe
sanpl es. At&d]ﬁ%%@herﬁé%@é%@&h@ Wnkhener 8ART \Gpecirdllp) dewsee918 perforanyl es

Lypi cabPy. VieltiagerodSh (eh ap o lHaala) ML Rt ol FoD AEBUNE AP an2eD,
descri bed &sddd SataPat aotdedpgirioar hon-cSded alathoA (RECtdvenksr withie tepeder3o
R e e e e
2000, U.S. Degeden91f¢hes pravides the da¢adadedpta to the data sink.
In an embodiment, buffers 912 and 916 are implemented in the manner
25 described above. Specifically, buffer 912 can be partitioned and assigned to the
physical channels based on the spreading factors and the sizes of the radio
frames to be received on the physical channels. Buffer 916 can be partitioned
and assigned to the transport channels based on the TTIs and the sizes of the
traffics to be received on the transport channels.
30 Buffers 912 and 916 can each be implemented with various memory
structures. For example, each (or both) of buffers 912 and 916 can be
implemented using one or more memory units (e.g., buffers 912 and 916 can be

implemented with a common memory unit), with a multi-port memory unit,
with a memory unit that comprises of, or is partitioned into, a number of

35 memory banks, or using other structures. Buffers 912 and 916 can be
implemented with various memory technologies such as, for example, random
access memory (RAM), dynamic RAM (DRAM), Flash memory, and others.
Various structures and implementations of buffers 912 and 916 are possible and
within the scope of the present invention.



"MOBI LE DEMODULATOR ARCHI TECTURE FOR A SPREAD SPECTRUM MJLTI PLE ACCESS
COVMUNI CATI ON SYSTEM " and U. S. Patent No. 35 5,490,165, entitled

" DEMODUL AWO@N/3680sVENT ASSI GNVENT | N A SYSTEM CAPABLE OF REGhSdh AksoWULTI PLE
SI GNALS. " These patents and patent application are assigned to the
assignee of the present invention and 2hcorporated herein by reference. WO
02/ 30000 PCT/ US01/ 30800 22 The synbols from channel process r 910 are
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convol uti 0 CO dat a,

decodi A ow tmdtﬁaﬁéﬁ topbeoypdatesl tlaH;FWCHé‘@cF&Br T@EBSWEP ]&‘Fl] y
further peffoffBLiSA DAL d@&;ﬁebn@aabaﬁp@lo@aas tthe tednpies deighicRBubiet 916. DEsoder

918 then provides fhe decoded dat t he k. .
buffers 9?‘?‘%1%9 i]%e St tngInemeny a4 ﬂsﬁ ‘Ffe&}?a]ﬁ IC%deblaggr%? %Seﬁld aCSnE%}Ed
Speci fi cal foy eablffadfic 8d?beatored. partitioned and assigned to the physical
channel s based ?ﬂetgleo&%&gg ﬂsf acty bqedarB}%rr% (Slfé'esth@f 839§c£la@h9mélr ames

to be received On't channe can itioned and
assi gnéd tpradeesary éh‘iﬂpl@l’qce oslepaeadralbers W@dﬂh%rsh%l ﬁém?ﬁez@gnt?fi t he

traffics tg Rarfotceht@sert) G EXANPROr éacthannBbse piOcdsuireeimit8llarard 916
can each bl%ﬁMe%Qggth?ganp%ﬁcXt?én SpeCIHg mtegrated circuit (ASIC), a digital signal
processor, a microcontroller, a microprocessor, or other electronic circuits
designed to perform the functions described herein. The processing units can
25 also be integrated into one or more integrated circuits. Also, the processing
units can be implemented with a general-purpose or specially designed
processor operated to execute instruction codes that achieve the functions
described herein. Thus, the processing units described herein can be
implemented using hardware, software, or a combination thereof.
30 The foregoing description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to
other embodiments without the use of the inventive faculty. Thus, the present
35 invention is not intended to be limited to the embodiments shown herein but is
to be accorded the widest scope consistent with the principles and novel

features disclosed herein.

WHAT IS CLAIMED IS:



structures. For exanple, each (or both) of buffers 912 and 916 can be
i npl emented using one or nore nmenory units (e.g., buffers 912 and 916 can

be i npl eweyg2sdooi th a common nmenory unit), with a nul ti-periudesssoy unit,
with a nmenory unit that conprises of, or is partitioned into, a nunber of

35 nmenory banks, or using other structulés. Buffers 912 and 916 can be

i npl emented with various nenory technol ogi es such as, for exanple, random
access nmenory (RAM), dynanic RAM ( DRAMBAIMSsh nenory, and others. Various
structures and i nplenentations of buffers 912 and 916 are possible and

w thin the scope of the present invention. WO 02/30000 PCT/USO1/30800 23
As shown in FI Gl. 9A bnffarigtasturgefiar stosingosumbelspraseiveddvidoadperality of

buf fers,91 t j ol ;i ' BRlantens hesrvhhe
2 g@ﬁ?%égé@gg#%r%?ﬂiéﬁrﬁ{em it REsoMidtbe WY 4 9adtiPalaRt@he ihesr

sections [ res gﬂenerat r 920 n be i Iegen%e& as a
separat e ufver whichetheitregeixpehpyimeek A5 | SIOSEBELRIY (INOCBIFErerl8e Bitter

i mpl enent egwblhe RBodprddhde S5 that also includes the other processing

el enents. In an enbodi nent, address ner.ator 920 incl.udes a data.structure
used to store Fﬁ%@?ﬁ?ﬂ??’%ﬁm&@gﬁ&%ﬁ 8@“8#1%? Hé Sﬂéfqr}?eav TERY GRS S57%L

buf f er. 6Ongssigidd Yo igachhéhedhmieh asidr dirhemsionah thestgeneymbels expectat tiodef i ned
section. Each. entr an_ine : , a start location and

(possi bl y) r%fﬁlveeﬁamf gé?{ag%&@%%aﬁg}é%ﬁ&r%’ (g section associated with the
entry. Bach entay arkdressigeherator genpledy ta tike paffarcandiopsigtéive & rypvide
transport 8&&&@&%5ffo?Mﬁﬁgggﬁﬁaoiﬁ&&%sgi%nea%&meﬁ The data structure can

further store information ed to managethe operation of the assigned
sections. Each entry can include, for exanple, the current values of the

wite and read poiTHeshff@anstridteréof elimal) vatierstiheach saetibh isfvipetatedeas a
poi nt er? are to BﬁgJPdat ed. The data structure can further store other
i nf or mati ofi*tHat PHES T be used to process the traffics within buffer 916. For
exanple, the starting nmenory address of the next code bl ock to be processed

for each traffig The Bz&fe%tsg& re SIRIALLE 9B Ath BAMH hAABRE EbREsh RIS

(e.g., the Ehy5|c channe rocessor, data processor, decoder,
cont r ol Rer phusicelothsans) defined By RiAseEmdard. vari ous manners. For

exanpl e, each of these processing units can be inplenmented in an

application specific, iptegrated cirrcyit. (AS a_digital. si .

processor, a ni Toéoh?ﬂ%?%é??ggfﬁkgr BFB-é?@%%?“o?*%ﬁ’8?VE1%§9?%HF¥‘ﬁ

circuitg desirghedwhergierdachnehanmet inesiavirsedesithi dquirtievler timgHaterval
rocessin n e r i

P Iopel fonka e RkS%edesiAbsk %%@%u’b@é%%%%ro@s@d hegpatied

circuits. e processing nits can be | ed with a
gener al 4puslsuceire cORPEEIRE y desi gned processor operated to execute
instruction codgshdffat pacitievel tif® hupletalaysof sections, one section for each

6 channel, wherein the plurality of sections are assigned to the plurality of
channels based on the associated time intervals; and
8 an address generator coupled to the buffer and operative to provide

addresses for writing symbols to the assigned sections.

5. The buffer structure of claim 4, wherein each channel corresponds to a
2 transport channel defined by W-CDMA standard.

6. The buffer structure of claim 5, wherein the time interval associated
2 with each channel corresponds to a transmission time interval (TTI) defined by
the W-CDMA standard.

7. The buffer structure of claim 4, wherein the time interval associated
2 with each channel is selected from a group consisting of 10 msec, 20 msec, 40

msec, and 80 msec.



described herein. Thus, the processing units described herein can be
i npl emented using hardware, software, or a conbination thereof. 30 The

f or egoi ngwdpezosgat i on of the preferred enbodi nents is prowicdagkoi@osognabl e
any person skilled in the art to make or use the present invention.

Various nodifications to these enbodi ne@bs will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to other enbodi ments w thout the use of the inventive faculty.

Thus, the presengt Tﬁbﬁarbﬂff&né’drﬁ&dr@ &Cglalkﬂﬁeﬂ@'@%1h0thge%mhk dRtibAS are

enbodlnents shown ein e a cord e cope consi stent
with thé pPsagned &t%lal%wéﬂofs@f@amﬁ) %@800 QgﬁﬁeWP &¢ VED

|'S: WO 02/ 30eps1&CT/ US01/ 30800 24 CLAI MS 1. A buffer structure for
storing synbols received via a plurality of 2 channels, wherein each
channel is associated with a particular time interval over which the
recei ved synbol 9 alrhhlsm,ﬂﬁaeqn@af’cuk@' oﬁtkmms%eﬁzl},mmhethmjbﬁﬁer isApsttitiostedrand

conpri sbngas %518500 %Pthoefdeﬁlcﬂ ﬁe@&ﬂ%@lﬁttei‘vzﬁf sections, wherein one

section”is shneP I'mensi ohed to store synbol s
expected to be recelved over the associated tinme interval; and 8 an

address gener at g Cﬁ&%ﬁﬁfei« %tﬁﬂ?uﬁ“f)f Rlaidg, %%Eéih' i Bﬁff@f %/Fgﬁtm&‘{’é!{ esses

for vvrltlngsrrbostot ctions C{ ructyre of
claim12 wh@réng é‘él@ha%é%lthiab O‘F 1‘8]0@9&@6"‘%% aéorbg lacﬁmér iggptiony of the The
buf f er strggfféf,e of claim 1, wherein each channel corresponds to a 2
physi cal channel defined by WCDVA standard. 4. A buffer structure for
storing synbols received via a plurality of 2 channels, wherein each
channel is assodilatBik Wiffer atpataiecof alaimi iy whesrinadachosestionhischefires

receiveg s Xt@?ﬁ%g Tflfad(;nﬁ tl%é;?ﬁﬁ?lﬂ@%&e{gé’n Bf YLy gf a &)?QVIQHF E&&tiorft Structure

conpri sing: into a p ura sectlons one section
for each 6 channel, wherein the plurality of sections are aSS|gned to the

plurality of C@@”Hﬁb%u‘?@?@&u@ﬂl&hﬁ‘ AEH0L) wherbih eHEh béttRIVRlstiedatddst8raan
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claim 4, wheareidl teadficleHerseetionds pesigoatis to a 2 transport channel defined
by W CDVA st andard.

13. The buffer structure of claim 4, wherein the plurality of channels
2 include a first group of one or more channels and a second group of one or
more channels, wherein one or more sections assigned to the one or more
4 channels in the first group are defined starting from a first initial location and
continuing along a first direction of the buffer, and wherein one or more
6 sections assigned to the one or more channels in the second group are defined
starting from a second initial location and continuing along a second direction

8 of the buffer.

14. The buffer structure of claim 13, wherein the first and second initial
2 locations are selected as a common location, and wherein the first and second

directions are opposite directions.

15. The buffer structure of claim 4, wherein the address generator is
2 operative to maintain a write pointer for each assigned section.

16. The buffer structure of claim 15, wherein the address generator is
2 further operative to maintain a start location for each assigned section.



6. The buffer structure of claim5, wherein the tine interval associated 2
wi th each channel corresponds to a transmssion tinme interval (TTl) defined
by the Wygdd¥sosdpandard. 7. The buffer structure of clai mpgrvdaeneon t he
time interval associated 2 with each channel is selected froma group
consisting of 10 nsec, 20 nsec, 40 nse@6 and 80 nsec. WO 02/ 30000

PCT/ US01/ 30800 25 8. The buffer structure of claim4, wherein the
plurality of sed¥ioAshuffer szuekse Jaestemng sempialy apqeivedvie Raphenbty af

descendpn gtﬁvﬁgérto‘(chélﬂﬁeﬁs $fitdrairf Gakh ”?ranb}zéﬁr ¥Hér§nel 9is RRSodpbHeRyigt raict ure

of claim4 reint buffer is par assigned prior to the
start of eRei@HaF Hansmissian ﬁllﬁ‘teémﬁél"a 1) ‘f-‘h%bH £f %’ﬁrug"ﬁrﬁéﬁ’mpélsé‘f‘gcl ai m 4,

wher ei n4t he buf hepuffer paritiénanetto 2 phﬁélﬂyﬂgf fseetiore) die bé@lorl éemkhdn and
conti nui ng, al on a first Wq?ée(:t on .of structure

t f
of ol & m 15an ARG GATBAE HEEEE: BRI GrIiy 0 e Lr R ARG R e boRiae | o
| ocati 06 oinitikkElogatlonfand qaneinudng akect a dinst diZectireobtieftarffey and twhereot

claim 4, er e ch n 0 I dto
be recei ved W’ lfﬁaﬁ%f é%g&i%% ee?s\%i eeﬁs{soogi%%ﬂ%ahgy ﬁk tﬂa%ggﬁganne é:oh?\l\lhl ch
t he secBi odescendisg grabat.of1Be asﬁr@el&beﬁﬂﬂ"é"ﬂs,gmduct ure of claim4, wherein the

plurality of Chagngd&resg geﬂgﬂategp c@%%lercﬁb GHOWURT: ANE erfBNE t6 & and

a second group of one or a erein one or nore sections
assi gnéf téd@%s‘%@rdm%gé}’ E’@Er‘a’ﬁ‘i’n@esasﬁlﬁnﬁ ASeEtions group are defined
starting froma first initial location and continuing along a first

directi on of the béjer and.wher ej ne or m)rebgsectlos ass g}

the one or morelth F%F%VGFﬁr?%%p%r@t‘Xﬁgoéyrr%?SgV@(??f%gafe Y Rjdﬂf’lﬁ
second Rni dbf gahahnelatinoa candnunmatmul sptahpndraeseeatid chiamedt isorssogiagtd t he
buffer. 14W1‘;H| g‘:a;t?crulil 4 n‘?’tg?{fald(ﬂ}em Tnichene! fecbited! 's";\\l#é bRA8da Cond

initial ns are selected as a comon | ocation, and rernt
first afd @elas@quenﬂym@t:ese%th%e%wswlécmnpém&ns 15. The buffer

structure of cl gi ghghndgFRessorNEpataies $o YsiRed @hmiples Zeifedt fore thed
inter,for eac asshg ed section. 16. The buffer

mai nt ai
struct uge Bﬁréilgf g‘p‘il??m\ﬁi'?efpé?rﬁvf ss generator is 2 further
operative to maarbafifer aowpladttol teathaméloproeasdoramsl gpedatier to atorehe

02/:30008 P%%Hﬁ%lfr%ﬂ? % Kéhnel processor, wherein the buffer is partitioned into a
plurality of sections, one section for each channel, and wherein the plurality of

10 sections are assigned to the plurality of channels based on the associated time
intervals; and

12 a data processor coupled to the buffer and operative to retrieve symbols
for a particular traffic from an assigned section of the buffer and to process the

14  retrieved symbols.

19. The receiver unit of claim 18, wherein each channel corresponds to a
2 transport channel defined by W-CDMA standard, and wherein the time
interval associated with each channel corresponds to a transmission time

4 interval (TTI) also defined by the W-CDMA standard.

20. The receiver unit of claim 18, wherein the buffer is partitioned
2 starting from an initial location and continuing along a first direction of the
buffer.

21. The receiver unit of claim 18, wherein the plurality of channels

2 includes a first group of one or more channels and a second group of one or
more channels, wherein one or more sections assigned to the one or more

4 channels in the first group are defined starting from a first initial location and



17. A buffer structure for storing synbols received via a plurality of 2
transport channels, wherein each transport channel is associated with a
parti cul awg¢@aeon ssion time interval (TTl), the buffer stpcdggdeigosoo
conprising: 4 a buffer partitioned into a plurality of sections, one
section for each transport channel, whgfein the plurality of sections are
defined starting froman 6 initial location and continuing along a first

di rect i on efmtitengutlong, a dinst Wheedsion ohehp) bitfien tapdomwhezeit oRg aF dngsi gned

to the plu é%!tl_iilois'l¥ agéighéareé RRE b€ H3MABES chihnds deskeatond Sl aref déflieed

associ ate 's; and an address_ generator coupled tq the bu fSr and.
operative #@rtngfior a segoRddpied decation ghd cpRgny PREAy5ecRBI Aiedinty
sectiong. dBtheufegei ver unit operative to process synbols received via a
plurality 2 of channels in a conmmunication system wherein each channel is
associated wth a particular tine interval over which the received synbols
are 4 subsequep?.| Thpreasesedhit biielaircts, weherein thecgnpbolsifngm thecihann
processQr operative t r.oce i rall f
Channel & tBRBroUrdEeSInEa & ParpiRPef TosiRa R int Hatfeblia AEnpvsiBhecohed’
oper ati ve deristedieavirige 8 synbols fromthe channel processor, wherein the
buffer is partitioned into a plurality of sections, one section for each
channel, and wherein the plurality of 10 sections are_assigned.to the
plurality of ch&hnéheresedvey Wht p}@lagg Wj‘teé%?nﬁYﬁ’@j‘ﬂ? R P ¥t§ul%’ga§§1 a

dat a prpceggofetfietid ebrhopdieutatdd edcatioths dpethat ds¢ setionetceadyigbelas  f or
a particular traff(i froman assigned section of the buffer and to process
the 14 reitStEPaitsmd&. 19. The receiver unit of claim 18, wherein each
channel corresponds to a 2 transport channel defined by WCDVA standard,

and wherein the%i-ingﬁeﬁé&i‘%r\{ﬂhf gfﬁ% i %eﬂu\fﬁdérrho igdannel corresponds to

a transm ssion Ti interva al'so defin t he W CDMA st andar d.
20. The2r ecei vean asddress genarieterieoupiedr & the hatisfanst opsrajiye; fQ BRBIEE 2

starting ffquRcages Bt biing SpAbbRNoARG ptenilityof Bectineng a first direction of
the buffer. 21. The receiver unit of 'claim 18, wherein the plurality of
channels 2 includes a first group of one or nore channels and a second
group of one or25.nPhe redeireralnt ofdlameill, oweheyrcomyprésisgct i ons assi gned to

st actian | BBt i Hiind BRSO LT heBanb Rickadtg o B
a first dicadroliar aperative bufireet wadmamesyanholsie the phsplity of sections and

4 reading of symbols from the plurality of sections.

26. The receiver unit of claim 18, further comprising;:
2 a decoder coupled to the data processor and operative to receive and
decode symbols processed by the data processor.

27. A receiver unit comprising the channel processor, buffer, and data
2 processor of claim 18, and further operative to process a downlink data
transmission in accordance with W-CDMA standard.

28. A receiver unit comprising the channel processor, buffer, and data
2 processor of claim 18, and further operative to process an uplink data
transmission in accordance with W-CDMA standard.

29. A method for storing symbols received via a plurality of channels,
2 wherein each channel is associated with a particular time interval over which
the received symbols are subsequently processed, the method comprising:
4 identifying the plurality of channels to be received and processed;
determining a time interval associated with each channel;



6 sections assigned to the one or nore channels in the second group are
defined starting froma second initial |ocation and continuing along a
second diwecdizeeno 8 of the buffer. 22. The receiver unit ofcel<eiBghd,
wherein the synbols fromthe channel 2 processor are stored to permnutated
| ocations in the buffer to achieve a seggnd de-interleaving. 23. The
receiver unit of claim 18, wherein synbols for a particular traffic 2 are

retrievéd from perignirgteplirelitt obsestions phe bagfer gntk: gkotlignoft chawidleie a
first de-i Q&%‘iggﬁé@ x&?th t%é'as;(gt‘?atreaocﬁhl{%ﬁegﬁl%; ef?{dhd aim 18, further

conpri si ng: n addr ess_generat or. coup 0 the buffer _and operative to
provi de8 addr es8@singsymbpls iegespdifsrm the plisalilyuphrhanpels tosthe phrslitys,
The recei vgf addtidePiectibasm 18, further conprising: 2 a controller- coupled
to the channel processor and the data processor, the controller operative
to direct witing of synbols to the plurality of sections and 4 reading of
synbol s from t hgy.pl THe@héthodf of eRlitn0nE . whbreid erchedeintel cofiespohdsiaian 18,

further ,conprising:, 2 a.decoder ,co t he dat.a processaor d erative
to recefve® Hﬁpor&e%@%yﬁﬁ’gﬁ‘@ pl?yo::k&léég)a’hg‘y SPar%{ja&gt a?prﬁfﬁe@?sg} 8@‘57%9%

recei ver uimtérvabngmsosiategl tvigh cémohnehaqmelcessesportulsf terag taabmiasian #me
processgr I . ) AV ocess a downlink data
transm gsi %&etﬁ%‘f‘&"@i&%?ﬂ é’ﬁ‘@%ﬂvﬁw\%ﬁﬁ@%{éﬁgﬁ?ﬂ% A receiver unit

conprising the channel processor, buffer, and data 2 processor of claim

L6, and it hor oBpmmati Rl 106 R Sy ee) S5 on 1
accor dance w st andar d. . 0 F storj.ng symbal s r.eceive
via a pPuralityr8¥ieaathife ?ralliyv\ﬂ)rfzrcéﬁﬂnn%éc%“@ﬁ FigeltO] g"%é@%’@fa&fﬂidﬂwec h a

parti cul ariritésvald, nt erval over which the received synbols are subsequently

processed, the t hod conpprising: 4.identlfy] h | yr.al i f_channel s
to be réceived %ﬁﬁaﬁ}%ge@éé‘&?i a%é)tc leaF?#‘r%l’Ylnllé aafo?x %rerét ﬁn eeirfl\yglll"lalziiXsélslgc]i\L att géc}[ wth
each channassignag ¢ EO00r thebuiBdl/ 30800 28 6 assigning a plurality of

sectiong of a bauﬁ&%rtm?oa gt BYHAE écin 6PEROBStek Mo tAE GRIARRCEL Ml t he
associ at ed Hrre interval s;_ and 8 storl ngaggg‘ool S recgl ved fromth

plurality Wi CEBAREFEXt B4 Ipypeftionip gle K. Grid@r LS ReR B anygnd péa
met hod 8f pleabdingdallovaeicesdrtivachndhannel corresponds to a 2 transport

channel defi nedre%a%g%sgltegtqgg Lfa aﬁggatvﬁihg et tﬂetpqgre}hjty”%f channels.

32. The method of claim 31, wherein the assigning further includes
2 determining the size of a traffic to be received on the selected channel,
and '
4 wherein the next available section allocated to the selected channel is
defined based on the determined traffic size.

33. The method of claim 29, wherein the plurality of sections are defined
2 starting from an initial location and continuing along a first direction of the
buffer.

34. The method of claim 29, further comprising:
2 grouping the plurality of channels into a first group of one or more
channels and a second group of one or more channels, and
4 wherein the assigning includes
first assigning one or more sections defined along a first direction
6 of the buffer to the one or more channels in the first group in accordance
with the associated time intervals, and



interval associated with each channel corresponds to a transmssion tinme 4
interval (TTl) also defined by the WCDMA standard. 31. The nethod of claim
29, wher ew ¢2/38008SSi gni ng i ncl udes 2 ranking the pluralityajuwhamie! s
according to the associated time intervals, 4 selecting a channel
associated wth a longest tinme interval 2and not yet assigned a section of
the buffer, 6 allocating a next avail able section of the buffer to the

sel ect e@ channel, whegosich assigningxpna i et seséens elefineddelpnged steemd a
start location ﬁge@qa?ﬁ od tpé b%ffe% 1B %'enﬁ ﬁbk@%ﬁ&ﬁ%ﬁ%ﬁtth@ @eccﬁﬂp gfsmpat ing

the selecting a Qcat 1 ng ural it channel s. met hod
of clailfh 31,  wh¥ ¥CRTEHCEWE t}hgtznﬁ@gsqca@t@ ddime HFPH‘(P@% 2 determ n| ng the size
of atraffic to be received on the selected channel, and 4 wherein the

next avail abl e c sel ect ed channel defln d based
on the deternin@g ﬁ%ﬁﬂ??%‘gf9é§a§§%4TW'eWEPHEH? Pt%?%ﬁﬁ9§§f8 % e
pluraliRy of nseetdemhedy aredesdoneded Ivish dirbt n@:oﬁqrdom@ed |cnrrtpc@iteltmmpocm and

contan|ng al an LI |rect of f nmet hod of cl aim
29, furthef %Wgsr@(??ﬁéhﬁﬁé?s(ﬁeﬁ yt' ﬁlg% 1H$d Pgll{&té n(ﬁ]naerlds into a first
group of one or nore channels and a second gr oup of one or nore channel s,
and 4 wherein the assigning includes first assigning one or nore sections
defined along a first direction 6 of the buffer to the one or nore
channels in the first group in accordance wth the associated tine
intervals, and WD 02/ 30000 PCT/US01/30800 29 8 second assigning one or
nore sections defined along a second direction of the buffer to the one or
nore channels in the second group 10 in accordance with the associ ated
time intervals. 35. The nethod of claim 34, wherein the first and second
groups of one 2 or nore channels are associated with first second coded
conposite transport channels (CCIrCHs), respectively, defined by W CDVA
st andar d.



