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Background

[0003] Orthogonal frequency division multiplexing (OFDM) is a technique for
broadcasting high rate digital signals. In OFDM systems, a single high rate data stream
is divided into several parallel low rate substreams, with each substream being used to
modulate a respective subcarrier frequency. It should be noted that although the present
invention is described in terms of quadrature amplitude modulation, it is equally
applicable to phase shift keyed modulation systems.

[0004] The modulation technique used in OFDM systems is referred to as
quadrature amplitude modulation (QAM), in which both the phase and the amplitude of
the carrier frequency are modulated. In QAM modulation, complex QAM symbols are
generated from plural data bits, with each symbol including a real number term and an
imaginary number term and with each symbol representing the plural data bits from
which it was generated. A plurality of QAM bits are transmitted together in a pattern
that can be graphically represented by a complex plane. Typically, the pattern is
referred to as a "constellation". By using QAM modulation, an OFDM system can
improve its efficiency.

[0005] It happens that when a signal is broadcast, it can propagate to a receiver by
more than one path. For example, a signal from a single transmitter can propagate

along a straight line to a receiver, and it can also be reflected off of physical objects to
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inserting a guard interval of appropriate length at the beginning of each symbol.
Accordingly, OFDM systems that use QAM modulation are preferred when multipath
conditions are expected.

[0007] In a typical trellis coding scheme, the data stream is encoded with a
convolutional encoder and then successive bits are combined in a bit group that will
become a QAM symbol. Several bits are in a group, with the number of bits per group
being defined by an integer "m" (hence, each group is referred to as having an "m-ary"
dimension). Typically, the value of "m" is four, five, six, or seven, although it can be
more or less.

[0008] After grouping the bits into multi-bit symbols, the symbols are interleaved.
By "interleaving" is meant that the symbol stream is rearranged in sequence, to thereby
randomize potential errors caused by channel degradation. To illustrate, suppose five
words are to be transmitted. If, during transmission of a non-interleaved signal, a
temporary channel disturbance occurs. Under these circumstances, an entire word can
be lost before the channel disturbance abates, and it can be difficult if not impossible to
know what information had been conveyed by the lost word.

[0009] In contrast, if the letters of the five words are sequentially rearranged (i.e.,

"interleaved") prior to transmission and a channel disturbance occurs, several letters
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[0015] FIG. 4 shows a channelization diagram in accordance with an embodiment;
[0016] FIG. 5 shows a channelization diagram with all one’s shifting sequence resulting
in long runs of good and poor channel estimates for a particular slot, in accordance with
an embodiment; and

[0017] FIG. 6 shows a Channelization diagram with all two’s shifting sequence
resulting in evenly spread good and poor channel estimate interlaces; and

[0018] FIG. 7 shows a wireless device configured to implement interleaving in

accordance with an embodiment.



accordance wi th an enbodi nent. DETAI LED DESCRI PTI ON [ 0019] In an enbodi nent,
a channel interleaver conprises a bit interleaver and a synbol interleaver.
Fi gure 1 wbauss/diszyot ypes of channel interleaving schenmeecTBsRivssehesres use
bit interleaving and interlacing to achigve maxi mum channel diversity.
[0020] Figure | a shows a channel interleaver in accordance with an
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in such a pattern that adjacent code bits are mapped I'nto eren
const el | at F‘H’f‘ft@?ﬁ‘b‘b s¥mbelomicsleaygst bits fingp channelization block 110. Channelization

block 110 interlaces the constellation symbol interleaved bits using an interlace table
112 and outputs OFDM symbols 114.

[0022] Figure 1b shows Turbo coded bits 152 input into bit interleaving block 154. Bit
‘interleaving block 154 outputs interleaved bits, which are input into constellation
symbol mapping block 156. Constellation symbol mapping block 15 outputs
constellation symbol mapped bits, which are input into channelization block 158.
Channelization block 158 channelizes the constellation symbol interleaved bits using an

interleaved interlace table and dynamic slot-interlace mapping 160 and outputs OFDM
symbols 162.



2m Ary nodul ation, the N bit interleaver buffer are divided into NNm

bl ocks. Adj acent code bits are witten into adjacent bl ocks sequentially
and t hen woeossaast7out one by one fromthe begi nning of the/usedser7ive the
end in the sequential order, as shown ingFigure 2a (Top). This guarantees
t hat adjacent code bits be mapped to di f?erent constel l ati on synbol s.
Equivalently, as is illustrated in Figure 2b (Botton), the interl eaver
buffer is arranged into an NNmrows by mcolums matrix. Code bits are
written i nt[ooa3nesio bhfeeleaviak dommoduliondivasidy are read out row by row. To
avoid the adjacent code bhit be ed to the sane_bit position of the
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m ddl e two col'unms are swappe efore bet ng read out. I'S procedure is
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It would al so be apparent to

the art that, ar}y two col unmms may be swapped.
t hose ski ﬁé@ 9t ‘%Or‘i’éteﬁﬁtﬂ(’f’c waabal jpee gﬂerw.lpisblﬁéb%@e there & QM dpgding | ¢
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pl aced in any or anot her enbodi nent, as a first step,
code bits oimddodrth hits, pavekeinll De2ear @it fiost lefthio tight andtrighg tolefixltetdatieely.hat t he

enbodi nent s_of th figure 2a and figure . 2b aJso distribpute the code bits
into gr oupsm‘?%\%gg‘étﬁiar éi%@r Ccf‘ﬁgﬂtss? I“ﬂfrbgv%g{ﬁ?tnﬂﬁr B\ﬂ&efﬁ}nto an interleaving

buffer 204 in accordance with an embodiment. Figure 2b is an illustration of bit

interleaving operation in accordance with an embodiment. Code bits of a Turbo packet
250 are placed into an interleaving buffer 252 as shown in figure 2b. The interleaving
buffer 252 is transformed by swapping the second and third columns, thereby creating
interleaving buffer 254, wherein m=4, in accordance with an embodiment. Interleaved
code bits of a Turbo packet 256 are read from the interleaving buffer 254.

[0026] For simplicity, a fixed m=4 may be used, if the highest modulation level is 16
and if code bit length is always divisible by 4. In this case, to improve the separation
for QPSK, the middle two columns are swapped before being read out. This procedure
is depicted in Figure 2b (Bottom). It would be apparent to those skilled in the art that
any two columns may be swapped. It would also be apparent to those skilled in the art
that the columns may be placed in any order. It would also be apparent to those skilled
in the art that the rows may be placed in any order.

[0027] In another embodiment, as a first step, the code bits of a turbo packet 202 are
distributed into groups. Note that the embodiments of both figure 2a and figure 2b also
distribute the code bits into groups. However, rather than simply swapping rows or

columns, the code bits within each group are shuffled according to a group bit order for



colums, the code bits within each group are shuffled according to a group
bit order foreach given group. Thus, the order of four groups of 16 code
bits aftewvohesengsdpstri buted into groups may be {1, 5, @cTABR00EA27166 10,

14} {3, 7, 11, 15} {4, 8 12, 16} using agsinple linear ordering of the
groups and the order of the four groups of 16 code bits after shuffling may
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interlace are interleaved in a bit-reversal fashion. [0031] Between or
Liter Interlace Interleaving: In an enbodi nent, eight interlaces are

i nter| eavedopiB] Antrieaved Bhedlacé ﬁﬁ*’l‘.r&?hen gﬁﬁ%}sj{yt woul d be apparent to those
skilled in the art that the nunmber of subcarriéers can be other than 500. It

woul d al so [8@2% Jpagceprdanes pidsen sriboflimeent,nthehehannel inteslieavdneusas niterleayed
interl aces . e .ot he h ight. .[0033 te t.hat .since 500 i t. power
of 2 rediRRARC Y By SBhy aiaiiisineChl frrie aRulERy ResPuatiis it n
an enbodi meslimindtbe tHeohdedWor gx gl cslslatiéh eyrabslriateriefving OPRA Int eV RIE s Nt >
reducedSet Bit Rev(int n) [0035] { [0036] int mrexponent(n); [0037]
vect or <i nt Pejfopmed pigwedevelssr (int i =0, j=0; i<n; i++ j++) [0039] { [0040]
intk; [0041] for (; (k=bitRev(j,m)>=n; j++); [0042] y[i]=k;

[0030] - Within or Intra Interlace Interleaving: In an embodiment, 500 subcarriers of

an interlace are interleaved in a bit-reversal fashion.

[0031] - Between or Inter Interlace Interleaving: In an embodiment, eight interlaces are

interleaved in a bit-reversal fashion.

[0032] It would be apparent to those skilled in the art that the number of subcarriers can
be other than 500. It would also be apparent to those skilled in the art that the number
of interlaces can be other than eight.

[0033] Note that since 500 is not power of 2, a reduced-set bit reversal operation shall

be used in accordance with an embodiment. The following code shows the operation:

[0034] vector<int> reducedSetBitRev(int n)

[0035] {

[0036] int m=exponent(n);

[0037] vector<int> y(n);

[0038] for (int i=0, j=0; i<n; i++,j++)

[0039] {

[0040] intk;

[0041] for (; (k=bitRev(j,m))y>=n; j++);
[0042] ylil=k;

[0043] }

[0044] return y;



[0043] } [0044] return y;[0045] } [0046] where n=500, mis the small est

I nteger such that ' > n which is 8, and bitRev is the regular bit reversa
oper at i onwo[20@#0d5270he synbol s of the constell ation synbectasousneraoof a
data channel is mapped into the corresponding subcarriers in a sequenti al
| i near fashion according to the assigned slot index, determ ned by a
Channelizqumgﬁing the interlace table as is depicted in Figure 3, in
accordance Wi th an erbodi ment. [0048] Figure 3 illustrates an interleaved
interlace table in accordance with an enbodi nent. Turbo packet 302,
constel lation synbols 304, and interleaved interlace table 306 are shown.
Al so shown [8046] i where haf@), 3 {3h8 Fmallest éntbgarsueh (B18) > # mildch ac add GAR2Y
interlace 6 (314 in%erlaae 1 @316), interlace 5 (318), interlace 3 (320),
and i nt er | 48 BCFORWaNI reVeEAOPCIRIONY enbodi ment, one out of the ei ght
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ei ght i nt erih #¢gese 3/i8 abs@danck Raftanddntbddngentei ght slots. Seven slots will be
set aside for use for_ Channelization and one slot for Pilot. Wthout |oss
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at an OFDM ol time, [0Q50] Figure 4 shows a channelization diagramin
accor dance (ﬁ/% h ll%utﬁﬂ%cﬁb@(fg]rfgnﬂmeﬁcﬁﬁ &310)s eacend (3181 nterdaceed 3AVerdd f or
the schedulipr 4067 @pg) the slot index reserved for the Pilot 408. The bold
faced entries are tnterlace i ndex nunbers. The nunmber with square is the

i nterlace d0049t dntantembpilinwdnt,amed ombd 0f thgedght lintetdadeh igmed fehgitgl.e. Laitdriass €.

2 and Interlace 6 is used alternatively for pilot. As a result, the Channelizer can use
seven interlaces for scheduling. For éonvenience, the Channelizer uses Slot as a
scheduling unit. A slot is defined as one interlace of an OFDM symbol. An Interlace
Table is used to map a slot to a particular interlace. Since eight interlaces are used, there
are then eight slots. Seven slots will be set aside for use for Channelization and one slot
for Pilot. Without loss of generality, Slot 0 is used for the Pilot and Slots 1 to 7 are used
for Channelization, as is shown in Figure 4 where the vertical axis is the slot index 402,
the horizontal axis is the OFDM symbol index 404 and the bold-faced entry is the
interlace index assigned to the corresponding slot at an OFDM symbol time.

[0050] Figure 4 shows a channelization diagram in accordance with an embodiment.
Figure 4 shows the slot indices reserved for the scheduler 406 and the slot index
reserved for the Pilot 408. The bold faced entries are interlace index numbers. The
number with square is the interlace adjacent to pilot and consequently with good
channel estimate.

[0051] The number surrounded with a square is the interlace adjacent to the pilot and
consequently with good channel estimate. Since the Scheduler always assigns a chunk
of contiguous slots and OFDM symbols to a data channel, it is clear that due to the

inter-interlace interleaving, the contiguous slots that are assigned to a data channel will



[ 0051] The nunber surrounded with a square is the interlace adjacent to the

pil ot and consequently wi th good channel estimate. Since the Schedul er

al ways aswogoes/@asxbunk of contiguous sl ots and OFDM synipolraiscesazdas a

channel, it is clear that due to the intgr-interlace interleaving, the

contiguous slots that are assigned to a data channel w || be nmapped to
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[0055] However, it is noticed that slots are assigned four continuous interlaces with
good channel estimates followed by long runs of interlaces with poor channel estimates
in contrast to the preferred patterns of short runs of good channel estimate interlaces and
short runs of interlaces with poor channel estimates. In the figure, the interlace that is
adjacent to the pilot interlace is marked with a square. A solution to the long runs of
good and poor channel estimates problem is to use a shifting sequence other than the all
one’s sequence. There are many sequences can be used to fulfill this task. The simplest
sequence is the all two’s sequence, i.e., the Scheduler interlace table is shifted twice
instead of once per OFDM symbol. The result is shown in Figure 6 which significantly
improves the Channelizer interlace pattern. Note that this pattern repeats every
2 x 7 =14 OFDM symbols, where 2 is the Pilot interlace staggering period and 7 is
the Channelizer interlace shifting period.

[0056] To simplify the operation at both transmitters and receivers, a simple formula
can be used to determine the mapping from slot to interlace at a given OFDM symbol

time

1 The Scheduler slot table does not include the Pilot slot.



i nstead of once per OFDM synbol. The result is shown in Figure 6 which
significantly inproves the Channelizer interlace pattern. Note that this
pattern repeatsoisyery 2 x 7 = 14 OFDM synbol s, where 2 ipeTiuseooBiokTabe
interlace staggering period and 7 is theyChannelizer interlace shifting
period. [0056] To sinplify the operation at both transmtters and

receivers, a sinpleg formula.can be used, to determ ne the mappi ng from sl ot
to interl ageos Za"'gii@ﬁ bf\)r/%z\/f}f‘bfﬂﬂ%% 1 The Schedul er sl ot tahle does
not includeghe Pilot slot.[0057] = - ( x )+s- I)VoN) where [0058] = J-I is

the nunber of interlaces used for traffic data scheduling, where | is the
total nunbdPOSS i At &I acissthe Pgmgg] ofj interlpces used for|traffig dataggleddulinggvhere Ipi | ot

interlace, ;i i | g .| x that Slot s at OFDM synbol t maps to;
[ 0060] t :d &e&@ﬁlhﬁﬁﬁ#o@?@gﬂ%&%g OFDM synbol index in a super franme, where

Tis the t nuik§e,l,ef , IGFHM i . ne2;. [.006 s =, 1>2' " ' ' S
~1s is thgbﬂggl%t i ndex Mere’gi%{@%@et@]togﬂﬁt%@a eel;sg}m ﬂ%l?%?lnf]%é]?f S}Og t he
nunber of shat OFDMeymBbDivhaystbpl ; [0063] - is the reduced-set bit-reversal
operator. That is, the ig,t erlace used by the Pilot shall be excluded from
the bit-revesapl- b5dblati-on! [OM64IFIEMawRIve] iMiexan sotpodimatwhetsd: isRE2.  The
corresponding, Slot-Interlace mapping fornmul a becones [0065] =
{(7-((2x't?%9“mbqu°}1W}D}[1@@@@P S\M‘ié%’@ﬂ@g?responds to the following table: 0
=>01=>4 2 => 2 grn6.3¢=11 4 = 5 _

[0061] - St s is the slot index where S is the total number of slots;

[0062] - R is the number of shifts per OFDM symbol;

[0063] - R is the reduced-set bit-reversal operator. That is, the interlace used by the

Pilot shall be excluded from the bit-reversal operation.

[0064] Example: In an embodiment, I=8, R=2. The corresponding Slot-Interlace

mapping formula becomes
o) =R {7 - (2x2)s7)+5-1)%7}

[0066] where R’ corresponds to the following table:

x= R'{x}
0=0
1=4
2=>2o0r6
31
4=5
5=3

[0067] 6=7

[0068] This table can be generated by the following code:

[0069] int reducedSetBitRev(int x, int exclude, int n)
[0070] {
[0071) int m=exponent(n);

2 OFDM symbol index in 2 superframe instead of in a frame gives additional diversity to frames since
the number of OFDM symbols in a frame in the current design is not divisible by 14.



5 =31[0067] 6 = > 7 [0068] This table can be generated by the foll ow ng
code: [0069] int reducedSetBitRev(int x, int exclude, int n) [0070] {
[0071] i nwormsexqmervent (n); OFDM synbol index in a superf pamascoshernds of in a
frame gives additional diversity toframig since the nunber of OFDM synbol s
inaframe in the current design is not divisible by 14.[0072] int y ;
[0073] for [ééﬁ i =0; H'lt:; i <=x; i++, j++) [0074] { [0075] for (;

(y=bi t Rev(j, ) =excl'udeé; j++); [0076] } [0077] return y; [0078] } [0079]
where nr3 goay3pi t Rev for @ntti®; j-0gid=ar i+bi j+#)ever sal operati on. [0080] For
OFDM synbol t=|1, Pilot uses Interlace 6. The mappi ng between Sl ot and
Interl ace H&hes: [6081] Slot | maps to interlace of 7 -(2xl11)% + |-1) %}
= ot{6} 7 . 82] -Sl ot =i ot S SdN(2 117 +21) =
[0083] - Sl o[?(hr%gps to int erzf?gggﬁﬁlﬁiéfpﬁ?);%ﬁl%e’i%f| )o7}= 91 {1} 4 . [0084]
Slot 4 nmapd0876] i nterllace of *' {(7-(2xH % + 4-1)%} = *{2} = 2 . [0085]

-Sl ot maps jnterlace of 7 -(2xH% + 5 -1)%}= 5R{3} = 1. [0086] -Slot
maps to int[@(%lﬂace of WY | 07 + 6 1 = =5 . [0087] -Slot 7 maps to
interlace qporsf2x13 D% + 7 - 1)%} S5R{5} = 3 [0088] The resulting nmapping
agrees with the mapping in Figure 6. Figure 6 shows a Channelization
diagramwith all two's shifting sequence resulting in evenly spread good
and poor cHeV9kIwhese nrdt and bitRaviia tegegfladgtjevénsalapemtidance wi t h an

enbodi nent, an interleaver has the follow ng features:

[0080] For OFDM symbol t=11, Pilot uses Interlace 6. The mapping between Slot and
Interlace becomes:
[0081] - Slot 1 maps to interlace of 9%’{(7 ~(2x1D)%7 +1~ 1)%7} =R6} = 7;

[0082] -Slot 2 maps to interlace of SR,{(7 —(@x1)%7 +2~ 1)%7} =R{0} = O;

[0083] -Slot 3 maps to interlace of ER,{(7 —(@x1D%7 +3~ 1)%7} =R{l} =4 ;
[0084] -Slot 4 maps to interlace of SR,{(7 - 2x1D%7 +4 - 1)%7} =R{2} =2 :
[0085] -Slot 5 maps to interlace of iR’{(7 —(2x1D%7+5- 1)%7} =REG} =1 :

[0086] -Slot 6 maps to interlace of 9%’{(7 —(@x1)%7+6~ 1)%7} =R{4} =35 :

[0087] -Slot 7 maps to interlace of R{(7 - @x1D)%7 +7 - 147} = R{5} =3 .

[0088] The resulting mapping agrees with the mapping in Figure 6. Figure 6 shows a
Channelization diagram with all two’s shifting sequence resulting in evenly spread good
and poor channel estimate interlaces.

[0089] In accordance with an embodiment, an interleaver has the following features:
[0090] The bit interleaver is designed to taking advantage of m-Ary modulation
diversity by interleaving the code bits into different modulation symbols;

[0091] The “symbol interleaving” designed to achieve frequency diversity by INTRA-
interlace interleaving and INTER-interlace interleaving;

[0092] Additional frequency diversity gain and channel estimation gain are achieved by
changing the slot-interlace mapping table from OFDM symbol to OFDM symbol. A

simple rotation sequence is proposed to achieve this goal.



[0090] The bit interleaver is designed to taking advantage of mAry
nodul ation diversity by interleaving the code bits into different

nodul at i omoyedabzp [ 0091] The "synbol interleaving" descgnsdotso2achi eve
frequency diversity by INTRAI nterlace interleaving and I NTER-interlace

I nterl eaving; [0092] Additional frequency diversity gain and channel
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Those of skill in the art would understand that information and signals may
be represePSRUIES-ng any of a variety of different technol ogi es and
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i mpl ement edvodigges, swendhclecHaMAgRAtS, Waishpuegetis dieldaar dartinlese optiiah ficids 0z~ of
both. To cl gak ' . I.8. L0t erchangeability of hardware and

sof tware, ar?l{iéc%%sébll‘ %ﬁ%oﬁgfﬁt{})g@%%nents, bl ocks, nodules, circuits, and
st eps have [begsh Tieserdfbekdll aboylé feher apprgciate that ke Ghribieiltusirhiived il(%i@ﬂi ty.
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in varying ways each particu I cation, I on
deci si ons gSofiwiack, ot cdmbinations pefebettl. aFocausiyndlhestdepdrid unterchamgeability of

hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

[0096] The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing

devices, e.g., a combination of a DSP and a microprocessor, a plurality of



the scope of the present invention. [0096] The various illustrative |ogical
bl ocks, nodules, and circuits described in connection with the enbodi nents
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integrated circuit (ASIC), a field programmable gate array (FPGA) or other
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alternative, “the processor and the storage hedi'um nay reside aS discrete

conponent s rhiy ®sids @ diseretd coalponéii B84 uskheermired.i ous descri ption of the

di scl osed enbodi nents .is provyided to éagébl e any person skilled in the art
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to make or LA4ISI e ppecRTeseRionql e diselpsed FntivgamenitPronded g epprls any
enbodi ment speﬂoh'skﬁﬁg g?ﬁfé' dé*b’warﬁ% misett@e %1139&1% [h%gﬁ&ﬁdv oﬁshﬁ%@ﬁ&aﬁoae% the

generic principles I ne erein my applied to other enbodi nents
wi t hout depheseiemgpoidinents il bpireddilymppseop® thbset skillédninethe iadn andrthesgenttie
present | nvpelgtc{p ens ciie%ngc? heriepnt nelQ}g gg ai[)f))lietc)ieto other embodiments without departing from
the spirit or scope of the invention. Thus, the present 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.

[0099] WHAT IS CLAIMED IS:



limted to the enbodi nents shown herein but is to be accorded the w dest
scope consistent with the principles and novel features disclosed herein.
[ 0099] WWRA® 20@8/0055DVED | S: CLAIMS 1. A net hod for interl egviusgoosoonps i Si ng:

i nterl eave subcarriers of an interlace ija a bit reversal fashion; and
interleave the interlaces in the bit reversal fashion. 2. The net hod of
claiml, wherein the bit reversal fashi M[ a reduce-set bit reversal

operation if the nunber of subcarriers 1s not a power of two. 3. The nethod
of claim2, wherein the nunber of subcarriers is 500. 4. The nethod of

claim 3, wherein the n jnterlaces is eight. 5. The nethod of claim
1. wherein the |%t‘%‘?¢‘§§€’b ‘t’f%@& Mg PP N& N interlace in a bit reversal

fashi on 1 nvol veSinERRRld\besBlo? af fnidt Rk h Bllréld oMl RN cquence i nt o
correspondi ng subcarriers in a sequential linear fashion according to an
assi gned sl ot i nidtsxlearsd thg irderldcas mrthab reveidabfasBionA processor configured to:
interl eave subcarriers of an interlace in a bit reversal fashion; and
interleave the interlaces in the bit reversal fashion. 7. A processor,
conpri si ng:2 Meanphd Getlodt 6f LBAY | 1N GyIRdrEIRAE 1 $evRfsaPPashitnels! #G6ducB-sa Bitt
reversal fashion; and neans for |nterleaV|ng the interlaces in the bit
reversal fa§Wﬂ$ﬂOpgﬁhﬂnﬂﬁh@a@n@ﬁﬂéaﬂ%mewﬂ@uVKﬁgPaWﬁEQﬁ@@ for interleaving,
conprising: interleaving subcarriers of an interlace in a bit reversa
fashion; and interleaving the interlaces in the bit reversal fashion.

3. The method of claim 2, wherein the number of subcarriers is 500.
4. The method of claim 3, wherein the number of interlaces is eight.
5. The method of claim 1, wherein the interleave subcarriers of an interlace in a bit

reversal fashion involves mapping symbols of a constellation symbol sequence into
corresponding subcarriers in a sequential linear fashion according to an assigned slot

index using an interlace table.

6. A processor configured to:
interleave subcarriers of an interlace in a bit reversal fashion; and

interleave the interlaces in the bit reversal fashion.

7. A processor, comprising:
means for interleaving subcarriers of an interlace in a bit reversal fashion; and

means for interleaving the interlaces in the bit reversal fashion.

8. A readable media embodying a method for interleaving, comprising:
interleaving subcarriers of an interlace in a bit reversal fashion; and

interleaving the interlaces in the bit reversal fashion.



