
WO 20061015268 PCTIUS20051027104  1 SYSTEM AND METHOD
FOR TIME DIVERSITY  Claim of Priority under 35 U.S.C.
119 [0001] The present Application for Patent claims
priority to Provisional Application  No. 60/592,999
entitled "METHOD OF CHANNEL INTERLEAVING IN A OFDM
WIRELESS COMMUNICATIONS SYSTEM" filed July 29, 2004,
and assigned to the  assignee hereof and hereby
expressly incorporated by reference herein. BACKGROUND
Field 100021 The present disclosed embodiments relates
generally to wireless  communications, and more
specifically to channel interleaving in a wireless
communications system. 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 



WO 2006/015268 PCT/US2005/027104  2 propagate along a
different path to the receiver. Moreover, it happens
that when a  system uses a so-called "cellular"
broadcasting technique to increase spectral efficiency,
a signal intended for a received might be broadcast by
more than one transmitter.  Hence, the same signal will
be transmitted to the receiver along more than one
path.  Such parallel propagation of signals, whether
man-made (i.e., caused by broadcasting  the same signal
from more than one transmitter) or natural (i.e.,
caused by echoes) is  referred to as "multipath". It
can be readily appreciated that while cellular digital
broadcasting is spectrally efficient, provisions must
be made to effectively address  multipath
considerations. 10006] Fortunately, OFDM systems that
use QAM modulation are more effective in  the presence
of multipath conditions (which, as stated above, must
arise when cellular  broadcasting techniques are used)
than are QAM modulation techniques in which only a
single carrier frequency is used. More particularly, in
single carrier QAM systems, a  complex equalizer must
be used to equalize channels that have echoes as strong
as the  primary path, and such equalization is
difficult to execute. In contrast,. in OFDM  systems
the need for complex equalizers can be eliminated
altogether simply by  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.
[00071 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. 100091
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 WO 2006/015268 PCT/US2005/027104  3 might be
lost, perhaps one letter per word. Upon decoding the
rearranged letters,  however, all five words would
appear, albeit with several of the words missing
letters.  It will be readily appreciated that under
these circumstances, it would be relatively easy  for a
digital decoder to recover the data substantially in
its entirety. After interleaving  the m-ary symbols,
the symbols are mapped to complex symbols using QAM
principles  noted above, multiplexed into their
respective sub-carrier channels, and transmitted, BRIEF
DESCRIPTION OF THE DRAWINGS [0010] FIG. 1 a shows a
channel interleaver in accordance with an embodiment;
100111 FIG. lb shows a channel interleaver in
accordance with another embodiment;  [00121 FIG. 2a
shows code bits of a turbo packet placed into an
interleaving buffer in  accordance with an embodiment;
[0013] FIG. 2b shows an interleaver buffer arranged
into an N/m rows by m columns  matrix in accordance
with an embodiment; [0014] FIG. 3 illustrates an
interleaved interlace table in accordance with an
embodiment; 10015] 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 100181 FIG. 7 shows a
wireless device configured to implement interleaving in
accordance with an embodiment. WO 2006/015265
PCT/US2005/027104  4 DETAILED DESCRIPTION 



[00191 In an embodiment, a channel interleaver
comprises a bit interleaver and a  symbol interleaver.
Figure 1 shows two types of channel interleaving
schemes. Both  schemes use bit interleaving and
interlacing to achieve maximum channel diversity.
[00201 Figure la shows a channel interleaver in
accordance with an embodiment.  Figure lb shows a
channel interleaver in accordance with another
embodiment. The  interleaver of figure lb uses
bit-interleaver solely to achieve m-ary modulation
diversity  and uses a two-dimension interleaved
interlace table and run-time slot-to-interlace  mapping
to achieve frequency diversity which provides better
interleaving performance  without the need for explicit
symbol interleaving. 100211 Figure la shows Turbo coded
bits 102 input into bit interleaving block 104. Bit
interleaving block 104 outputs interleaved bits, which
are input into constellation  symbol mapping block 106.
Constellation symbol mapping block 106 outputs
constellation symbol mapped bits, which are input into
constellation symbol  interleaving block 108.
Constellation symbol interleaving block 108 outputs
constellation symbol interleaved bits into
channelization block 110. Channelization  block 110
interlaces the constellation symbol interleaved bits
using an interlace table  112 and outputs OFDM symbols
114. [00221 Figure lb 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. WO 2006/015268 PCT/US2005/027104  5 100231 Bit
Interleaving for modulation diversity [0024] The
interleaver of figure lb uses bit interleaving 154 to
achieve modulation  diversity. The code bits 152 of a
turbo packet are interleaved in such a pattern that
adjacent code bits are mapped into different
constellation symbols. For example, for  2m-Ary
modulation, the N bit interleaver buffer are divided
into N/rn blocks. Adjacent  code bits are written into
adjacent blocks sequentially and then are read out one
by one  



from the beginning of the buffer to the end in the
sequential order, as shown in Figure  2a (Top). This
guarantees that adjacent code bits be mapped to
different constellation  symbols. Equivalently, as is
illustrated in Figure 2b (Bottom), the interleaver
buffer is  arranged into an N/m rows by in columns
matrix. Code bits are written into the buffer  column
by column and are read out row by row. To avoid the
adjacent code bit to be  mapped to the same bit
position of the constellation symbol due to the fact
that certain  bits of a constellation symbol are more
reliable than the others for 16QAM depending  on the
mapping, for example, the first and third bits are more
reliable than the second  and fourth bits, rows shall
be read out from left to right and right to left
alternatively.  [0025] Figure 2a shows code bits of a
turbo packet 202 placed into 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. [00261 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 readout.
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 WO 2006/015268
PCT/US2005/027104  6 each given group. Thus, the order
of four groups of 16 code bits after being distributed
into groups may be {1, 5, 9, 13} {2, 6, 10, 14} {3, 7,
11, 15} {4, 8, 12, 16} using a  simple linear ordering
of the groups and the order of the four groups of 16
code bits  



after shuffling may be {13, 9, 5, 1} {2, 10, 6, 14}
(11, 7, 15, 3} {12, 8, 4, 16}. Note  that swapping rows
or columns would be a regressive case of this
intra-group shuffling.  [00281 Interleaved Interlace
for frequency diversity [0029] In accordance with an
embodiment, the channel interleaver uses interleaved
interlace for constellation symbol interleaving to
achieve frequency diversity. This  eliminates the need
for explicit constellation symbol interleaving. The
interleaving is  performed at two levels: [00301
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] { [00361 int
m=exponent(n);  [0037] vector<int> y(n); [0038] for
(int i=0, j=0; i<n; i++,j++)  [0039] { [0040] int k;
[0041] for (; (k=bitRev(j,m))> n; j++);  [00421 y[i]=k;
[00431 } [0044] return y; WO 2006/015268
PCT/US2005/027104  7  [0045] } 100461 where n=500, m is
the smallest integer such that 2' > n which is 8, and
bitRev  is the regular bit reversal operation. 



[00471 The symbols of the constellation symbol sequence
of a data channel is mapped  into the corresponding
subcarriers in a sequential linear fashion according to
the  assigned slot index, determined by a Channelizer,
using the interlace table as is depicted  in Figure 3,
in accordance with an embodiment. [0048] Figure 3
illustrates an interleaved interlace table in
accordance with an  embodiment. Turbo packet 302,
constellation symbols 304, and interleaved interlace
table 306 are shown. Also shown are interlace 3 (308),
interlace 4 (310), interlace 2  (312), interlace 6
(314), interlace 1 (316), interlace 5 (318), interlace
3 (320), and  interlace 7 (322). 100491 In an
embodiment, one out of the eight interlaces is used for
pilot, i.e., Interlace  2 and Interlace 6 is used
alternatively for pilot. As a result, the Channelizer
can use  seven interlaces for scheduling. For
convenience, 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 WO 2006/015268 PCT/US2005/027104  8 be mapped to
discontinuous interlaces. More frequency diversity gain
can then be  achieved. 



[0052] However, this static assignment (i.e., the slot
to physical interlace mapping  tablet does not change
over time) does suffer one problem. That is, if a data
channel  assignment block (assuming rectangular)
occupies multiple OFDM symbols, the  interlaces
assigned to the data channel does not change over the
time, resulting in loss of  frequency diversity. The
remedy is simply cyclically shifting the Scheduler
interlace  table (i.e., excluding the Pilot interlace)
from OFDM symbol to OFDM symbol. [0053] Figure 5
depicts the operation of shifting the Scheduler
interlace table once per  OFDM symbol. This scheme
successfully destroys the static interlace assignment
problem, i.e., a particular slot is mapped to different
interlaces at different OFDM  symbol time. [0054]
Figure 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 502, in
accordance with an embodiment. Figure 5 shows the slot
indices reserved for the  scheduler 506 and the slot
index reserved for the Pilot 508. Slot symbol index 504
is  shown on the horizontal axis. [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. WO 2006/015268
PCT/US2005/027104  



9 [0057] i =91'{(N-((Rxt)e/%N)+s-1)%N}  where [0058] N
= I -1 is the number of interlaces used for traffic
data scheduling, where I  is the total number of
interlaces; [0059]  'e {0,1, .   '-'),excluding the
pilot interlace, is the interlace index that Slot  s at
OFDM symbol t maps to; [0060]  t = 0,1,   ,T -1 is the
OFDM symbol index in a super frame, where T is the
total number of OFDM symbols in a frame2; [0061] s
=1,2,   , S -1 s is the slot index where S is the total
number of slots;  [0062]  R is the number of shifts per
OFDM symbol; [0063] 91' 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, 1=8, R=2. The
corresponding Slot-Interlace  mapping formula becomes
[0065] t = 91'{(7 - ((2 x t)%7) + s -1)e/u7} [0066]
where 91' corresponds to the following table:  X=>
91'{x} 0,0  1= 4  2=> 2or6  3=> 1 4= 5  5 i3  [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 a 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. WO 2006/015268 PCT/US2005/027104  



10  100721 int y; [0073] for (inti=0;j=0;i<=x;i++,j++)
100741 { [00751 for (; (y=bitRev(j, m))=exclude; j++);
[00761 1 [0077] return y;  [0078] } [00791 where m=3
and bitRev is the regular bit reversal operation.
[00801 For OFDM symbol t=11, Pilot uses Interlace 6.
The mapping between Slot and  Interlace becomes: [0081]
Slot 1 maps to interlace of
91'{{7-(2x11)%7+1-1}%7}=9t{6}=7.  [0082] Slot 2 maps to
interlace of W{{7-(2x11)%7+2-1}%7}=9i{0}=0.  [00831
-Slot 3 maps to interlace of 91'{(7 - (2 x 11)%7 + 3
-1)%7} = 9t{1} = 4  [0084] -Slot 4 maps to interlace of
911{{7 - (2 x 11)%7 + 4 -1}%7} = 91{2} = 2.  [0085]
-Slot 5 maps to interlace of 9tl{(7 - (2 x l l)%7 + 5
-1)%7} = 91{3} =1.  [00861 Slot 6 maps to interlace of
911 f(7 - (2 x 11)%7 + 6 -1}%7} = 92{4} = 5;  [00871
Slot 7 maps to interlace of 931
{(7-(2x11)%7+7-1)%7}=93{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; [00921
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. WO 2006/015268 PCTIUS2005/027104  11
[0093] Figure 7 shows a wireless device configured to
implement interleaving in  



accordance with an embodiment. Wireless device 702
comprises an antenna 704,  duplexer 706, a receiver
708, a transmitter 710, processor 712, and memory 714.
Processor 712 is capable of performing interleaving in
accordance with an embodiment.  The processor 712 uses
memory 714 for buffers or data structures to perform
its  operations. [0094] The attached chapter describes
details of further embodiments. [00951 Those of skill
in the art would understand that information and
signals may be  represented using any of a variety of
different technologies and techniques. For  example,
data, instructions, commands, information, signals,
bits, symbols, and chips  that may be referenced
throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or  particles, or
any combination thereof. [0096] Those of skill would
further appreciate that the various illustrative
logical  blocks, modules, circuits, and algorithm steps
described in connection with the  embodiments disclosed
herein may be implemented as electronic hardware,
computer  software, or combinations of both. To clearly
illustrate this interchangeability 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. [0097] 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 WO 2006/015268
PCT/US2005/027104  12 microprocessors, one or more
microprocessors in conjunction with a DSP core, or any
other such configuration. [0098] The steps of a method
or algorithm described in connection with the
embodiments disclosed herein may be embodied directly
in hardware, in a software  module executed by a
processor, or in a combination of the two. A software
module  may reside in RAM memory, flash memory, ROM
memory, EPROM memory,  EEPROM memory, registers, hard
disk, a removable disk, a CD-ROM, or any other  form of
storage medium known in the art. An exemplary storage
medium is coupled to  the processor such the processor
can read information from, and write information to,
the storage medium. In the alternative, the storage
medium may be integral to the  processor. The processor
and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the
processor and the storage medium  may reside as
discrete components in a user terminal. [0099] The
previous description of the disclosed 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 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. WO
2006/015268 PCTIUS2005/027104  13  i 5 PHYSICAL LAYER 2
This section includes the specification of the FLO
Physical layer.  a 5.1 PhysicalLayer Packets a 5.1.1
Overview 6 The transmission unit of the Physical layer
.is: a, Physical layer packet. A Physical layer  6'
packet has a length of 1000 bits. A Physical layer
packet carries one MAC layer packet.  5:1,2
PhysicatLayer PacketForiiiat; 



a Thb$hysi$l'iayer pac'lcdt sliaU i se
the.foiloiYirjfuricrat  9 Field Lengtlt (bit$ I  MAC
Layer Packet 976  FCS- 16 ,Reserueth 2  TAIL :
MAV'Layer:apltet - MAO layer, packet from the IBIS,
IJata.o  si :Ooiitrnl.Cha' 'el:.MAC.protocol z FES
Frfline checlcsegtience (see 5:1:.4) ys Reserved', -
The FLO network shah, set this field to  E to. TheFLO
device shalLigtiorethis field.  rs TAIL - Encoder tail
.l ifa Plus field shall be set to:  ~ all `rns. ti
fture 5,1:2;1 ilhkstrates-tlie1ormataf.the',Phhsical.I'
erpcket:  Physitcal'Layerpicket  M Q LOyergsgket FCS
'Relived TAIL 9Z6 jfi: 2  bits ;Bits Bits Bits  ae is
Figure 5:x.2.1 Physioal Layer Packet Forifiat  29
.5.1.3:.Eit Transmission .Order ' i Each field of the
Physical layer packet shall 'b'e;t ansmntted'in
sequence such that,tho, most  22 significant bit tMSB)
is transrnit$.ed first and the least signant bit (LS13)
is;.transmitted  23 last. The MSB is.theleft-most
bit'it, the figures ofthe document: WO 2006/015268
PCT/US2005/027104  14  1 5.1.4 Computation of the FdS
Bits 2 The FCS computation described here shall be used
for computing the FCS field in the  3 Physical layer
packet. 4 The FOB shall, be a CRC calculated using
thestan ar4 CRC-CCITT generator polynomial:  



s g(k) =9t6+kiz+x$+1.. e The FCS, shall be equal to the
value computed according to the following procedure as
i :shown, in Figure S.1.4-1: a Alksllifk i egister
elements shall be initialigedlo, 'I'S  The switches
than be.setfin, the up iosittdrn m The register shall
be clocked Once,fo 'each bit of the physical layer
packet except for  the FCS,: Resertedand TAIL bits,
The. physical layer packet shall be read from. the  12
MSB to.LSB. The switches shall be set in the 'siovgn
position so that the output; is, a modulo2  14 addition
with a YO'and the successive+shil't-registerinputs are
'0's. The register shall be, clocked an ~additiogal
lb.tames,fortha:,6 FC$=.bits. ie: ~ The output, bits
'.eofis itiite :all; fields ol'tFie, .Physical layer
packets except the  IT I~qseryed,,gnd.TA.I4 fields,
Vin. X. xe xis x': o:C.y O;ti q ^ : O[put 4-401 i'.
~pJofbp~eplfsgtihq~hyeJcWli'   Pg.~l,?t gyceytfof
~gFCS, R,QsiYgy7.girJ,:~  rpilP, Ids7y&n,NOWn to/-the
llr=tiih;F.Gs,I  feltl ls; Fignrn 5:1;4.1'FCS-Gomputat
o,>} for the. Pliysicattayer Packet  M 5.2 F'LA
Y+1etworit legtliremeuis zi This section defines
requirementsspeeific tti;tlie:FLO network
equipinent.arid operation.  22, 5:2.1 Transmitter 23.
The following requirern'erits shall apply-to;the FLO
network tranmmitter. 19 Initialization of'the register
to ones causes the CRC foraff-zero data to be non-zero,
WO 2006/015268 PCT/US2005/027104  15  1 5.2.1.1
Frequency Parameters' 2 5.2.1.1.1 Transmit Frequency 3
The transmitter shall operate in one, of eight 6 MHz
wide. bands20. Each 6 MHz wide  



n transniitbat7d allocation is called a FLO RF Channel.
Each. FLO .R1? Channel. shall be  s. denoted by an
1ndez j E {1,2,. 8}:-. The trananrit ban.atrd the band
center frequency 'for  a each:FLO RF'channel index
shall be as:specified inTable 5.2.1.1.1-1. Table.
5,2.1.1.1-1 F.LO RF Chanitel.Wumber and the Transmit
Band'.Frequencies  FLO. ~h'ahrae7 F'I,tl
i3atl:d`Cetitef $umlier_ TtansmS 5eequency  Band Iv1H%
_ fc Ml3z  1 498-.704 701  2 704-710. 707  '3 lab-716
713  4 716?= 722 71.9 5 9.22,.-728 725'  6: 7$':7:3'4
X3.1  7 7.34-7 0. 73:.7  8 7240.- 446 743'.  a
5:2:1:.1-12 Fia uency-Tbleirahce' s, Tho maximum
frequer}oy difference between the actual transmit
carrier freg cncy and the  1o specified
ttansiilit-Pregtzeti,'` shall b'e le's"S than 2x1Q'9'
df th'e,'baaid ,Qente'r frecluen'cy:in  B'
Tab!e:5.:1'.1;141. la 5.;2.11..1:.3 In
Eaxicl'.Speetrxd:'Characterls}  TBD: rq 5:2.1.1,4
Out,vof Band $pectimMas],c  1 TtD. 5 2;1_l.5 Power
Output Characteristics; it The'transmit ERP shall
1iu1ess than,45 98+dBW.2;' (sec:. [31), 20 The PLO
system also supports trattsm'it:bandwidths of 5, 7; and
8 MHz (see 6.1).  21 "Phis corresponds to. QO kw. WO
2006/015268 PCT/US2005/027104  16  i 5.2.1.2 OFDM
Modulation Characteristics z 5.2.1.2.1 Overview 3 The
modulation used on the air-link' is Orthogonal
Frequency Division Multiplexing  



4 (OFDM). The smallest transmission interoal
cotresponds to,-ode OFDM s !mb:ol period. The  s OFI1M
transmitsymbolis comp ised of many separately.modulated
sub-carriers. 6 5,2:1.2.2. Sub-carriers ,be FL,O_system
shall use 4096 sub=carriers, numbered P. thToujbAQ9$.
7 T. e '5.2:1,:x.2':1 Sub carrier Groups=. e These
<sub-car3iers,are dfvidedinto two'separate grgups as
follows:  m 5,2.1.2.2.1.1 Guard:Sub-carriers 11 Of
tlxe. available. 4006 sub-carriers, 96 shall be unused.
Thesg, unused :sub -carriers are  12 called guard
sub-carriers. No triergy shall, be'tranemitted an
the-guard sub-carriers. :13 SYtb-carriers numbered 0
through .47, 2.048, and 4049 through 4G9$, shall be.
used as,  ie gnaazcl.sub-eari3ers:: 5.2.1.2.2.1..2
Active Stib-carriers 4. The active subcartletS shall
'be, a group of 4000 sub-ca'r'riers with.indices  11 k
e {`k8- Z947,2.049,:404g]:. 1e: 'raeh detivedtb-cari
ershall carry a=m6la 1a ion'syrinbol'.  iB.
5:2.1,Z2.2Sub'-cafher.Spacing 20 In the FLO system, the
4096sub-carriers shall apan. a bandwidth of 5.55 MHz at
the-center'  21 of the~6 MHz PLO RF Channel, The
sub-earner spacIg, (di)sc, $ ra1J. be::g ven by.:.
5:55xIAe .1.3%9804(5875 s24096 1cI3i 23 5.2(1.2:2.3
Sub-carrier Fi'equeiicy 24 The. frequency of the
sub-carrier with index i in the kfh FLO RF` Channel
(see Table  zs S.211.1.1-5i), fsc(k;i), shall
becomputed as.per.}tle following equation:: Z6'
fsg(k.I)=fc:(k)+h2048)X`(af)sc  zi where 2e fc.(k) is
thecent'er frequency for the, k'FLO RP Channel,  29 (df
)so is the-sub-carrier spacing. WO 20061015268
PCT/US2005/027104  17 i 5.2.1.2.2.4 Sub-carrier
Interlaces 2 The active sub-carriers shall be
sub-divided into 8 'interlaces indexed from 0 through
7,  



2 Each interlace shall consist of 500 sub-carriers. The
sub-carriers in an interlace shall be  .a spaced
(8x(df)sc)Hz.apgtE22*in'frequpncy,,ivith (4f.) being
the sub-carrier spacing, s The sub-carriers- in
each,mterface shall span 5-55 )614z ofthe F'LO RE'
Channel bandwidth,  .6 Ati-active'.sub-carrier.anth
iritl'eir r'shall be allucafed,to interlace 4i whered
=. I mod B. The  7 sub-carrier indices in. each
interlace shall be arranged.sequen#ially in ascending
order. The  numbering of zub-carriers inan interlace
shall be in they range, 0,1,..:499. s 5:.2..123
Fraine-and Channel Strtactdie io The trensii?itted
signal is organizedmto superframest Each superCr
me:sliall have duration  n Tsp equal AO Is, and shall
.corrslst of r OO OPD.1 syrpbols. The OtbM symbols
in.,a  9z superframe shall be:mumbered 0 through 1199.
'Phe,'OFDM. symbol interval T. shall be  IT.
833.33'....s. The OEJJM symbol consists ofa number of
tipie-domain baseband samples,  , called OFDVchips:
These chips-shall be: rsflsptitted yat a ratepf
5.55xi'O6 per second; is The total DFDM symbol.
interval T.' it, comprised, of four parts: a. useful'
part with duration  is: TU a `Ilatiguard'iater5al witlr
duration !T 4,r 'end ;two;viindbwed iiiteraais of
duration Twor  it on the two side; as:lllustrated in
.Figure S.-2.1;Z34. There shall be' an Overlap. of TW07
,s; between conaeoutive 27F1M syiribolls Ssee htgure 5
2 ;1,:x.1.13,1). 19, The offective;.OFI M
symb6l1riteruai:slhall=be 1T .= 2',c'r: Tear Tv y:
5:55`x1:0er.  zo wlibte.Tt = 512 chips- = 92
252252c.:AS .  5.55'.x.;146 ruler =17..chips
$0.63063a_..s  @ SSXr1;0 22 With the exception of.
interlace zero, where, two sub-garriert. ihi they
middle of this' interlace are  separated by 16 $ (df
)6e., siude't[ies'ub~c rriet with indeic 20g8;is
norirsed. WO 2006/015268 PCT/US2005/027104  18 Copy
TwGI .r.WCoI'~_TFGI TU{TY/GI TWG TFS1  OPY, 



h. Ts  i.. .1 2 Ftgure 6.2:1.2.3,1 OFD.U Symbol
Duration  a The total sginbol.duration shall. be
+T+T,ygp 4 The:effeetive CFDMmmbo14urattori Shall
lietlcefo tfi,te.referted to:as:the:.OFDM. symbol  s:
interval, I1ti1 ruxg,an P1tDt symbol;it terYaXka
Modulation symbol shall be led' au each of  s the
acEivehsu'b carnets: 7, The,'F O. Physical ;Tayet
:channels _(see: F figure: I.5-t) are the TV Pilpt
Channel,;, the FDM  s. PiIoY:Channell tale' OIS
Chanitiel;,aiid tlae Data: Channel Tile: TDM:
PJ1ot,Charinel the 019  ,9' C$.aiiuel; arid theD.ata
Chait:uel4iall be time, d ion muiltpXe ed'over.a.supe
irante:The  ip. FI)M Pilot. Channel shall be4-equency
division; multipleced with the. 0r$. Channel and the
1i D'ata::Channel over a superfraxne:as illustrated in
Figure iz: The TDM Pilot Channel is comprised of the
TOM Piiot I Channel, the Wide-area i3' Identifcation
Channell', (Wft the Lacs -area Identtfcatioh Ghannef
(ti'); the:TDM:Pil6t',2  Ia, Channel, the Iansition
hdot;O,hannel (t PC)'andthpPositioning Pilot Channel
(PRO). The  ,s TDM Pilot 1 Channel, the' WIC;,'tEI
:LIC-aud the TD- M Piilott2 Channel' shall.eaclispari;
one  is: OFDM symbol and `appear atthe,begin'riing o1
a,superframne. A 't'ran'sition Pilot Channel  17
(TPC),spanning oneeOFDM symbol shall;, precede and
follow each Wide-,area and, Local-area  1s Data or CIS
Channel transiriissidn. The TPC :fianlting. the
Wide-area Channel (.Wide-area  19: OIS or Wide area
Data) 1s:,caIled: fhg. vtidC'-area.Tr.Lpif ion Picot
Channe'1 (WTPC). The TPC  20 IlanlQing the Lo Cal-area
chatm4l'(Local-area Ott or Lgcal-area Data Channel)
transmission 21 is called the Local-area" Transition
Piibt'Charii5el (LTPC), The WTPC' and, the LTPC shall
u, each ocgupy 1:Q O'FDNX symbol's and Together .occupy
20 OPDM syrribgls in a superlrame.  23 The P.PC shall
have ,vaaiable duration and its status :(presence or
absence .and duration)  24 sha11 be. signaled. over
-the ,OIS Chanrtet, wheix: present, it shall span: 6,
10.-or 14 OFDM  25 :symbols -at the end of the
superi'rame. When PPC is absent, two 'OFDM symbols
shall be  2$ reserved. afthe end of the. superfraint.
27 The OIS Channel shall occupy 10 CFDM symbols..in a
superframe::and shall immediately  25 follow the that
WTPCOPDM symbol iii a superfrariie. The 0I8 Channel is
comprised of, the  Wide-area CIS Channel and the Local
area OIS Channel. Th',e W fie-area 01$ Channel .and WO
2006/015268 PCT/US2005/027104  19 



1 the Local-area OIS Channel shall each have duration
of 5 OFDM symbols and shall be  2 separated by two TPC
OFDM symbols. 2 The FDM Pilot Channel shall span 1174,.
1170, 1166 or 1162 OFDM23 symbols in a  4 superframe.
The, PPM Not channel is frequency division multiplexed
with Wide-area and  s Local-area OISand Da'taChannels.
s. The Data Channel shall span. 1164, 1160 11.56 or
1152; OFDM?4 symbols. The Data  I Channel transmission-
plus. the 16 TPC OFDM symbol transmissions immediately
preceding  a or following each data
cl%annel'transmi&sion are divided 'into "4 frames. e'
Let ro. F be the huiiber of iFDM symbols iri: the
PMor'the1number of Reserde'd OFEIM  i
symbols:>in-th'ecaseivhere:.ttePP.C.7s.abbrttiiiaW.supe
lir me it W' be the number of OFDM symbol's associated
with the- Wide area Data Channel in a  12; frame.. 14 L
be the number of OFDM symbols associate'with the
Local-area Data Channel in a  1s frame" ys
F:bethe..ngptber of 0FDM symbols!ln afrgtne, +t Then
these.fra e ?aiamcters-shall 3ie$ at$d liy
thnt'ollosVinp set'ufetluatians;  P-.2t  'PoW+L.+4  to
Fig e'5' 21 3 2. ~lli}stxafes:tlie -stipaxirari a anal
the 'hat?nei striicfur6 in tetins df'P, W 26 and U. 23
These values cdi espond to either 2 Reserved OFDM
symbpls or 6, 10.and 14 PPC'OFDM symbols,
respectively, being present in each'superfraine. 24
These values correspond to either 2 Reserved bFDM
symbols.or 6,; IO.and 14 PPC OFDM symbols,
respectively, being presentin eachsupetframe-, WO
2006/015268 PCT/US2005/027104  20  q$ la s4> tgCf ~.~
fRMIEt  o e FP~ME4  ;... .x Of6 oM1:J F=1'15-P4'- -ors
'I 5'. . 2 ou ou '  



sl"'mb ' ' spes+o' ~"'sOls .n^sm OFD$Symbok OfOMSymbsk
DFDh15~mbo6 1. .i PEI .tO,t4)  OFOSI.afm~oU r 2. ~I
1$upertrumgo/1agOFqM 8ym6sis=.7 s,' ' I nFa41 ;O P WW:d
o[W 0 .  7b4 Figuze.5:2.1.2:3.2'<PLO SupS tame and
Channel Struotufe When the PP.C is absent, each frame
sh,all,span:295 OFDM symbols and have, duration Tp  4
equal to 245:$333,.. ins {see Figure 5.21-1.22=2); note
there are two Reserved OFDM  5: .symbols' at, the, end
of each superframe" When the PPC is present :at 'the;
end of the  s :supertram~, each: frazt;e shalt span it
variable number. of.-OFDM wh bols as specified in  a
laF)]e 5:2.1;223-1. a Tafite 2.1.2.3-1.Mne.. D.uratton;
fo';1}il etienk;Rumbg> of PPG O Dlyi Symbols
Number'ofPVC.OFDIC9 Frame Duration (Fj m Frame,Duration
in  Syzcibo'Is' ntsoI'DrbM .cis ti'oIS  6 294 24'5  1A
293 244.1'661.,  14 292 248,338:.. 9 the Data :Channel
during each t'i;ame> shall :be time divistcn
rnulfsplexed between the  lq Lodal-areea Data Ch'annel
and 'th'e Wide-area Data,Chariire1. The fraction Of th6
frame  allocated :tis Width-area Data is W x'100'% and
tnay vary fr6m 0 to 100%. W+E  12 The Physical. layer
packets transmitted over the 01$ Channel are called OIS
packetsand  ,i the-.Physical layet packets;
transmitted`.ever the ;Data Channel are called Data
packets. ,a 5:2.i:2,4Flinv G'omponents:ano Layere4.1yTp
lulatioA is The" audio or video cocitent:associated
witli.,a flow rnulfc`st, rover the FLO network may be
je sept.in, two:componenls, i.e,_ a base (BJ:;comROne
nt'that enjpys:widespread reception and an  ,x
enhanoement {E), component. tb'at Improves upon'the-
audio visual experience provided by  to the. base
toinpbnent'ouer a more limited coverage:area. J9 The
base. and the enhancement component Physical lkye
packets are,jointly. mapped to  



za modulation symbols: This FLO feature'is.known as:
layered.mudulation. WO 2006/015268 PCT/US2005/027104
21  1 5.2.1.2.5 MediaFLO Logical Channel 2 The Data
packets transmitted by the Physical.layer are
associated with one or more virtual  a channels called
MediaFLO Logical Channels (MLC). An MLC is a decodable
component of a  4 FLO service that is of indeperident
reception interest to a.FLO device. A service may be
sent  5F over multiple MLCS, H weVer; the base;and.
enhan'cometit:eomponent ofwn:audiA.or video  e flaw
assocjated tvitli.a servi ..shall:.}xe transmitted
oyera single MLC. 7 5.2.1.2,6 F.LO Transmit Modes s,
The, combination=of modulation: type andthe: inner
code,rate is .called the ".transmit mode".  I The FLU
systeip h&l support: the twelve transmit modes:li'sted
in Table 5 2l.. 2;6-1 flO network, the t ans rXtode rs
fixed when an I1LC is.mstanhafed and, is  tg in the 11
t:liangpd irifrequenttly This iestfictib'n: is imposed
in :order to. maintain a constant ''coverage  t2;
area-for each MLC, Iy Table 5,2.42;4440 . Transmit
Modes Mode Mod>lation Tlzrpo Code gate {see.  Number 6
7':i6.1,, 5.2J;2. 9;6.1.1 &:  lsee 5.2'. S 2 ~ 5
2.1,.2=.9.6,1.i;2,. SQ4 :97:1:6:3. 5212,9:211.  PSK,'.
1' :3: 1 "RSIf' 1. 2  2: '16~ A~Vi 1 3`  3 16 .''4M 1
:2  4 16 QAM. 2 .3  .z5 ' P81C 6.
La'ezedMidulationwith.ener ''rati'644 ,.S.  La eteed
U.6dulaMon with ener"'ky iatio'4 1/2,  La ,ered.
Modulation with energy-ratio, 4 9' Layered
Modula'tion'witli eirer y ratio 6.25 1. 3  10. Layered
Modulation with .energy ratio' 6.25 1 2.  



11 'Layered Modulation with errgr ratio 6.25 2/314
5.2.1.17 FLO Slots +S In the FLO network, the
smahest!unit of bandwidtlti allocated to a MLC. over
;an .OFD141`  Is symbol corresponds to a group of 500
modulation symbols: This group of 500 modulation  n
symbol's is-called .a slot. The scheduler function (in
ttte:MAC layer) allocates: slots. to MLCs  ?5'Thismode
is used for the O13"channet only. WO 2006/015268
PCT/US2005/027104  22 i during the data portion of the
superframe. When the scheduler function allocates  2
bandwidth for transmission to a MLC in an OFDM symbol,
it does so in integer units of  a slots. 4 There are 8.
slots during every OF DM symbo126. These slots shaii.be
numbered 0 thrpugh 7,  s The WIC and LIC channels shall
each occupy 1, slot The TDM Pilot 2'Channelshaf occttpy
s 4 sib ULThe TPC fid'd-afta;asd Local
area)'shall,occtipy a11;8':slots. The FDM Pilot Channel
7 shall occupy 1 slot with index 6 .and the OIS/Rata
Chanel may ooeupy up-to. 7. slots with  a indices 1
through? . Each slot shall' be transmitted over an
interlace. The mapping, from  s slot to
interlace.0aries.from QFDM symbol to:OFDM:s+mbol
And.-is described hi..5.2 1=2.10,  io,
S,2',.1,2,8FLO:DaI?l?atea ai Ih :the? FLO:
systetk,,fhe::4alotdation :of data, rate's is
C,otrtplicated by :the; fact that different  u. bfLCs
ay : ut llse different tnolles. The c"glnputat orc of
data zates, is .simpldled by assuming  13 thaf all-
MLCs use the same transmit mode: Table 5.2.1.2;8-1
gives, the. Physical layer data  14. rate's for the
differenttrasrsnit.modes assuming 417 data. slots-.are
used, it T8s63e:b.2.];.2,8-,f FL(l transm t Modes and
Physical Layer Data Rates  'Ttansmit
Slots,ppr'pj>ysical Ayer Phys cal'T ayer'Rata; Mo'de
Racket Ratt=1Mbgsl.  0; .S 2,8s  ;1. 4.2'  8. 1 Sc4.
.___________ 1:58. 15.  7  8 3/2~ 1'i:2. 



3 5.f'  - 10` 2 8.4:  Ll; 3J2 11.2';  26, Except
for'tfie'TbM Pilot I dhannelin a superframe:
27The,overhead due to the ;TDM Pilot
ciianuelkand.the.ouier code is not. subtracted, This is
the rate at  which data is irans>zvtted clunvg thr.
Data channel-.For modes 6 :through 11, the, rate :
quoted is the  combiaedrate of the two coinponerits.
the rate tar, each component titiill be h'aft:of this,
value, WO 2006/015268 PCT/US2005/027104  23  5.2.1.2.9
FLO Physical Layer Channels 2 The FLO Physical layer is
comprised of the following sub-channels:  a  The TDM
Pilot Channel. 4;  The Wide>area11S Channel.
TheL'ocatare'a QtS:Chaiine.. The Wide-areaFDM Pilot
Channel.  r:  The'Local-area FD14 Pilot Channet  e:
Ttie4!T de=area'I5'ata Channel'.: e,  Ttae;
Local-area,Data C4 61,  ,9' 5.2.1.x.9.1 TDM 1?i1ot.;
Channel. 11 TheTDM,PiIot.Channel is comprised of the
following component cl%armejs~  az
5.2.12.91:1`T,DNI^Pilok 1 Channel, TDM 'Pilgf -1; Choi
'ne7 shall span ;one OFI}M symbol. I}.,shall, be
tra4sputted at the.  ti' The ,a 0F(?M symbol deb 0 ih
f1? enperfxa3sie It signals the start of a
riew-superfame: It may be  is used by the
FLO.Advice:fordeterminln- the coarse OFM symbol fming;.
the supYerfiame  ,s boundery-arJd;the ga~?1erequep&1!
tii'saf.. it TTie TD l Pitot 1.tVavefotm shall
begerfetated in the transsmltterusing the steps
Uustrateed  y~ In 73gure 5.2,,12:~3.14-t ?DM) Pilot '1
fixeci<pattern Mpptrig QT MAP, pmg Qf' OPDM  Packet
bife t~. ` 



248 bits. Modulatioh Symbol to Common  (from.a'PN S
mbojs subcarrier's Operation  sequence)' 19 za Figure
5;2,1269:1,1-1 TDIVI,001 ,Packef P aees5ing he
Transmitter  zi 5,2s1 2:9:L..L.1-TDM Pilot I
Sub,icattiers ,2z The TDM.Pilot 1 OFDM. symbol :shall'
be comprised of 124'noit-to sub-carriers in the  is
frequency: domain,, whieb, are; unifornily spaced.
among the. A'ctivo sub=carriers; (see  24 $2,1.2.1,,2),
The ::ith TIM Pilot 1 sub-carrier sha1I correspond, to
the sub-carrier Linde? J  2'5 decried as follows; (
64+(i)xs2,V is i,64 +(i+1)x 32;d' i e.462; ...123). 27
Note that thelTDM Pilot: ICh'annel doer' of use. the
Sub.-carrier with index 2048, WO 2006/015268
PCT/US2005/027104  24 l 5.2.1.2.9.1.1.2 TDM Pilot 1
Fixed Information Pattern 2 The TDM Pilot 1
sub-carriers shall be modulated with a fixed
information pattern. This  3 pattern shall be generated
using a 20-tap linear feedback shift register (LFSR)
with  4 generator sequence h(D) = D20+Di7+1, and
initial. state `11.1.10000100000000000'. Each  s output
bit shall be obtained as follows: if the LFSR state is
the vector  e Issosr9Sias~;7Sisstssiasis~izsr-i$ios9sa:
isrss$4sss2~(.. -then, the output- bit sliall be .[s1'6
$ S4 ]:  7 where. 9 denotes modulo-2 acltlitign2s'. The
LFSR. structure shall be as specified in Figure  s the
fixed information pattern shall correspond to.fhe'fi
'fist 248 output bits. The'first'35rbits.  :10 of the
f'ixe'd pattern. shall be
`110101'OOlfl,01101'101:1'1"0011OOIO1100A0l', with.
110'  ii appe'arirlg first. f 1. 1 1 0. 0 0 0 6
000',.0.66,0 0 0 0  x20 x19 x18 x17 x15 x15 X14 x13 41$
Sl Xle X9 ;I x7 x6. x5. x4 x3 x2 x  Mp'd 1R~^,Adti'0(pm
PN;59QU'e~Ge  ic>' oiilppC  iy Figure 2s1 2:9,1.1,2;1
PN ,Sgquence;Generakor forlilorltilatrag thg
TD1Uf.Pilot.T e.4. 6u}i Carriers:. 



aa, The-248-liit;Tt)M Pil'ot. 1 fixed Pattern is
;balletl;the' T13M-Pilot I Information .packet--arid
is:  t dei teil`a$ I It if Each .group, of two
'consecutive: bits: Irl the. 1011' paclret s1>4,tie'
used to generate: QPSic  fie: mo lulaggn-, mbvls" 1e' 5
2,1:2 9:1;1:3 Modulation: Symbols Nrappin4, 20 1'a3 the
TDM Pilot 1 informat;on paoket: each group, of two
oonseoutive bits, Pll(2i), and  2f P11421+.1'),;i =
O,ly...123; wllicli are la1*Ted,:as s0 krd si
rdspecti'tely., shall'be mapped :into: a  e.2 complex
mgdule4ion, symbd 'M$= (ml, m4) with .D = 4' as
speeified22' in'. Table. Figure shows, the signal
constellation for the. QPSt  24 modulation. 2,8 This
corresponds to the mask associated'with -slot I
tsee.Table 29' his factor is calculated using. the fact
that only 124 ol'the4000avaitable carriers are being
used.  14000 x:- 4  Y2 124 WO 2006/015268
PCT/US2005/027104  25 i Table 6.2.1.2.9.1.1.3.1QPSK
Modulation Table  Input bits Modulation Symbols MS S1
SO ml mQ  0 0 D' D  0 1 -'D D  1 0 D -D  1 1 , -D -D
01 DO 1 7 1 Cliarfli 1, 4 ~. 10  Figure 5 2 X 29;1,1
3.1.sigoga Co; is;,4aton.iot QPSKMobulation  .a.
5,2i1'.~u',9Li` 1
F:Madiilatioh.3yinliols'to'S~ib::carsierMapiiing. 5
The'iO inddulatzon syinboI MS(i J x 0,1,..,1123'" shall
be iiltpped to, the.siib-cairier 14th  e
inUeiY.jassgecifiedui5.'2:1,2Q.Ll,w1:.: 



T 5.a.11.2;2,1d..SOFD$,rcommon,'Cpe.ration a The
modulated TDM Pilot I sub:earners'shall undergo Common
operations as specified in  .s 5,2:1.2,11. Wide,atea
Iddntificatiori Channel (WIC) ii The Wide-area
Identification Channel (WIC) shall, span, one OF.DYv1
symbol. It shall be  12 transrhitted at OFDM symbol
inde tt 1 in a st perframe: It foll'ows"the -DM: Pilot
1 OFDM  13 syitlbo(. "~liis,is an p'V,erlieail ehannej
that is usecl,fot:conveying tiie,,
Wide-srea.Differentiator WO 2006/015268
PCT/US2005/027104  26 i information to FLO receivers.
All transmit waveforms within a Wide-area30 shall be  2
scrambled using the 4-bit Wide-area Differentiator
corresponding to that area. a For the WIC OFDM symbol
in a superfrarne only 1 slot shall be allocated. The
allocated slot  4 shall, use as input a.1000 hit farext
pattern, with each bit set to zero. The input bit
pattern  s shall be- processed according to the steps
illustrated in Figure No  e processingshall:be
perforitcd fot`ih ttin.afECated:slots. Fixed Pattern
for TDM PIIot.2MIC/ Filling Bits  LLC/FDM;
Pdlbt/TPC/Unaltaoated into Slot.B,uffer  Slots,ih
Da'ta,Chartnd,I/f eselved .Slot Buffers ' crambling
OFDM'Syniboi'sl Mapping. of apping o  OFDM Symbols to:
Mapping of Common Interlace 19slots to bits :to
Modwlation  Operation J subcarridrs inferiaces: Symbols
e; P3gur..e 5: 2.1;219:1.2.'7'TDN!'.Pilot
2./GrxC?l>4rdfFX $i1o IRPCitln located`.Slots in  s
Data:Channel/ReservedC1FOM Syatba1 FixedPattern E
opessrnd in the y'ranpn ttex  iy: 5';2..1.2:`9:1" 2z.i
S1ot,A11'o'fiatiori . ij The:WIC;'Shall be :alloeatta
tkie sl61 fh1i t,&The.allocate'tdnd1arSllbdated slots
fr'the.  iz W1O QFDlif syrpb`o arc illustrated in.F
gitre,ti.2;1.2.9,1:2.1-1, Tlie plot index eliosen-is;
the  +a one Miat,z aps tointerlae 0 for 0FD1vt syiiibol
rode d<'1 (see 5 2:'1,2 10) : 10Inclpding Local-area
chant;Cjs.but cxcluding th; TDM Pilot 1:Channel and.
the PPC.. WO 2006/015268 PCT/US2005/027104  27 



slot 7 Un.allocoled  slot 6 Un-allocaled  slots
Unallocated  s@t4 U7AUdested  sloth .6to[2 Un-atocated
slot 9 ':U6 aPd6W  PRIM  Symbol  noexd  Figure
04:1:2.9.1.2.1.+1 WIC 51'utAllocation 3 5;
2:1:2.9~1:2:2Fi11ing,o1Slot:Bnffer 4 The ' butter
tor.'the allocated slot shall ; be dbinp,
elp+filled::with ?, fixed pattern consisting of  s
iOQO.bits,Wwitlieachbit'set'to!0.tb
bu'tfersftr3heun'-allot.axed:s1'rtCs<skssll:beleft'empt
y.   5:2.>i:2.9.IS2,9: lOtc$er -ihlibg 7
'I7ie'bits'of+ea'.cts allooafed~slot liuifez shall
be::X.012'c{sec ientfally witl%tkic-sciani)il"er;
i]utput  t bits to r4ndonslEe the bits'pnor to
smgdul&tion.; The scrambled skot buffer correslponding
to  y slot index > is denoteslas SB(t)z whe a ie{01,
The : sotambltng,:segnen'ce used for any  to
:'slot"buffLdelietids on t'1Te1f1:FDM.syittlibl >.ndea
(iYd the st6Y-iztde.; t~ it The soramblerig bit
sequence :shall', be egriiv lent to bhe generated wtt'h
a 20-tap. linear  iz fee lbackshift register, (LFSk2)
with ,thc generatorx"sequenc 12(]]) =1726+pi~+l,,as
shown in  93 Figure,5 2,1 249.1..2.`3-1b;The
transmitter shall! tise a singlCLFSRfor all
transinisons: u At..the: start ot every iaFlaT~t,
syanbot, the' LSR shall be, initialized to the state.
u [dad2dtdocsc2o coboaloa9asa7aa'>.saaagazaiaa], which
depends; on. the channel type (the TDM  a Pilot or the
Wide.-area or ti, q Local-area Channel;and the OFJ M
symbol index in a  17 superfrarne. is Bits
`dadadado`shail be at as:f&Jlowsc is . For all the
Wide-area channels (the: WIC, the WTPC,. the
Wide-ar,.ea bIS and the  :20, Wide--area Data Channel),
the Local-aced channels (the LI.C, the LTPC; the Local-
21 .6Yea ONS' and the Local-area IData.Channel)f: the'.
TDM, Pilot` 2- Channel and the. 2.  si Reserved
OFDM.'symbols; when the PPC is aflsent, these bifs;
shall.he set tothe 4-bit  23, Wide-area Dif.ferentiator
(W115r,. 



WO 2006/015268 PCT/US2005/027104  28  i Bits
c3c2c1oo'shall be set as follows: z  For the TDM Pilot
2 Channel, the Wide-area OIS Channel, the Wide-area
Data  3 Channel, the WTPC and the,WIC.these bits shall
be 'set to'0000'. a  For the Local-area OIS Channel,,
the LTPC,'the IIC, the Local-area Data. Channel  s and
the 2 Resei-ed:OFDICISytnliolsruheizthe PRC is absent,
these bits- sh)311 be set.  s to-the. 4-bit
Local-,area, Differentiator (LID). 7 Bit bo is a
reserved bit and shall be set to' 1', a Bits a13
through as shall coriespond to the OFDM symbol index
number in a superframe-,  9 which-ranges fiom
0,throtigli IY9q. io The sorarnblin s'equence for each
slot s'bali be;geneMted by avioduio-2: inner product of
ii the 20-bit state vector of the sequence;generatorand
a 20-bit mask , associated with that  12 slot index as
specifiedt1-Table ~i Table 5.2.3.2:9,1.2,3=1 Mask
Associated with Different slots  slots 114e8 mi9 rnya
M47 If *v' m14 1n12 mr? mli mac ?n9 m'8 .147 136: S.
M4, Fn3' m2 mP M'q  0 0 0 L, !0. '0 (c) 101.04.0. '0 G
101:11.0. . 0: 0: 0'. :0 1 0  G. 1 0 1 0 0  2 1 ,01 .Q
, .0 1 1 0 0 ;0: 1 1  3 0 :0 0. 0: 0. 0:. 0' 0 a .0 0 1
0 0 01 0 0. :0 .1.0,  4 a'.. 0 d. 0 0 :o; 0 0>  g. i .
0 '0= 1 '. p' Q 0. 0 1 v 0 '0. 0 1 0 0. ;t3 0. i 0;  s
0 1 t , o 0 0, 1 b` 0 v0 0 i 0 0 b .0, 1 1 '0 .0.  7 1
0 `0 Q 0 0 0 0' 4 ,Q >0 Q 0 0 0 0 0 14 The shiftregstet
shaft be teloaded with, a new= state'
[clsdrzdidoeaczcicoboaiaagaga  is
aasaaaiazaiao]forgac1vslotatthe:start
of.gveryQFIIM.symbot., WO 2006/015268 PCT/US2005/027104
29 20  mio-~"  



d3 20 X19  d2 19 1418  1,8.. d1 18. 17  do 17 n!lG  7,G
S a  a3. r c2 1:5 4m Cl 14 b . xM 8  aA 13  Y bo 12.
4io' 1J ~. $atarotilii g   " ,1'0, ,~?PeQI'1hG  z
Modulo-r2: 'Addition  8, ay 8; s' le- :.. ..  t :a5. t
`S . o  e zz  al 2 14j  y4 m" . 2 kigyz;
5.2.,1,2:9.1.?.3-1.Slot ELt $oratbler  3 5..2..1,8.9'.
1:2.4 ModulationSyYnbo1Mapping. 4 Bach group of hvo
consecutive bits from, the ith scrambled slot buffer,
SB(i" 2k) and  s. SB(i, 2k. + 1), i=3 . k. =
0,11.::499; *1iidh aie labeled as: so and -Si,
respectively, shall be WO 2006/015268 PCT/US2005/027104



30 i mapped into a complex modulation. symbol MS= (ml,
mQ) as 'specified in Table  2 5.2.1.2.9.1.1.3-1 with31
D - 2. Figure 5.2.1.2.9.1.1.3-1 shows the signal
constellation for  s the QPSK modulation. 4
5.2.1.2.9.1:2.5 Slot to Interlace Mapping, e The
mapping .o "slots to interlaces or..the.. WIC OF0M
symbol shall be as specified in  e 5.2.1.2;10. T 5;
2.1.2.9-1.2.6 Mapping of Slot Buffer Modulation
Syrnbols to Interlace Sub-carriers s The 500
;modulation symbols.. in the allocated slot shall be
sequentially. assigned to 500  a interface sub-carriers
_as f illows; thg x' '. complex rpodulatioasyzabol
(where tE{O4 .:499} )  ,i,O, shallbe mapped to the lw
siib:carne7:of=:tliat interlace. 5.2.1.2.9..2:7 OFD'M
Common Operation A2, The modulated WIC :sub: carriers
shall undergo common operations as specified in  1s
5.2:1.2.12. .1a 5:2:1:2.9.1.3 Local-area
1'dentifinatioii~.Chahhel. (LIC) 10; The Local-area
1601t4gation Channel (LIP) shall; span one OFDM'
aypibol4 It shall be  te.: transmitted at,OF:D'M
syrnboL:iridek2 in ~a syperfi'anie: It ffoll6kUSAhd WIG
.channel OFDM  t syrrrlbol" Tbis'is at overheaad
chartnel thal,jS US.ed. for conveyingythe Lpcal area
l3iifezenfiator  tg: infbrinatian to PLO r..eceLVers,;
111, Local azea transmit waveforms shall be scrambled.,
using a  lip 4-bit LOCaLarea. DiffertlatOtt in
'cbirlniictidn; with. the 'laid-area. D"iftbrOritiatdr,
2A: gorrespondiingtoth'at:are 2i, P.O. LIC OFDIvt.
Symbol in: :a sUperfratiie~ Only :a single ;slot shad,
be :allocated,. The  2z, allocated slot<shall;use a
1000=b4 lze4 p;itterrA.:as input 'These bits shall be
set to zero,  2s These b'its shall be procesed
according; to the' steps rlustrated 'iii Figure 24. go
processing slots.  gs. 5;;1,1.2r4.1.3,1$loYRTjocation.
tai The, LICC slim! be allocated tfi'e. slot with index
5 The allocated and un-allocated slots in the  27 LTC
OFD symbol are illustrated In Figure &2.1.12.9.1,0. 1
;1. The slot index chosen is the  2e
bhethaf,raaps:'to:interla:ce0-:tbr:OFD1vI';
syi'nhoYih3ex2(sne:5:2:1.:2,10), 31' The value of b i5
chosen to kegp the OFDMsymbol energy constant, since
only 500 of the 4000  available sub-carrirs are used:
WO 2006/015268 PCT/US2005/027104  



31 slotr Unallewted  slot8 Un.alfowled  sloth s!o14
Uo(ocJed  'slot8- '6aFnllaoated  :dlotE; : ; ' Ua
-Vacated ': rlarr unmuo~etep  '3Ia4e Ur i!owted  OFUM,
SYinCol Z Intlei4;; Agave 1,3,14 T,IC Slot Allocation
4 5:2ti1.2.93.1-.3-2:Fa31irigof 51ot:Titffer<
The.bpfferortheallncafiecl,slotshall'becomplejeiy"fill'
edwit(safixedpatternconsistmgtf  e tclonits; with eaoh
b'itset rd:W,17ie buffers=tai the un-allacatett%1l is
shall be 1eft ragty: r' 521:2'.9:1.3,3SlolSciaiublii g
The bits=-of the LIC ..616t buffer shill be crainble`d
ias. sl eci'fied in The  g scrambaerlsloti
u1fCr8,5?dCriotcd byl:STh Mod nation Symbol .~yTapping
fi Each ,group of, two: consecutive 1js: from the i*
scta;nbled slot buffer, SB'(i;, 2k) and  +z SBii, 2k +
1)'i=5,'k 04 499, which are labeled as'sg and sr,
respectively shall be  +s mapped Into a complex:
mRdtlla aon symbol Ivf (mt, mQj: as specified in Table
14. 5.2.,1..29 1,1.:3=1 ~V.ith32.p. 2, Figttte,,
51.2.31.1~-).sh6ws ihe..sigrial constellation for  +s:
the QPSK'modulati'on. +s 5:2.1.2:9.1.3:5
Slotialhterlace IViappit er The mapplhg of slatsl to
int"erlae"s for the LIC -QFljg symbol shall be as
specified in  as 512.1.2.10. 32 The value of p is
cfiosento:keep the OFDM symbol energy constant.-since
only SOD of the 4000  available sub=carriers are used.
WO 2006/015268 PCT/US2005/027104  32 



5.2.1.23.1.3.5 Mapping of Slot Buffer Modulation
Symbols to Interlace Sub-carriers 2 The 500 modulation
symbols in the allocated slot shall be sequentially
assigned to 500  a interlace. sub-carriers as follows:
the ith complex modulation symbol (where i e
(0,1,_4991)  4, shall be.mapped to. the iO sub-carrier
of that interlace. 5, $2,i'.2:9-.I,3,7 DRI7M.
CommonOperation 6 The modulated LIC sub-carriers shall
undergo common operations as specified. in  5.2.1.2.11.
a.: 32.1,2":9,1:4t} P~ I,Rlot; 2 channel s: The
ft'-Pilot 2 Channel shalt span one OFI)g symbol: It
shall'beArarismitted at :1?iJ.i1q  iA symloliil e ..
in, a su'perframe, it:follows'thetIC'OFDM:symbol. It
may. be used for fine  i OFDM symbol timing corrections
inthe.FLO receivers. iz For the TDM,Pilot 2:OFDMsymb4
in each superframe.only 4 slots shall be 'qlloqated,
Each  13 allocated slot shall use as, inputa 1000-bit
fixed pattern,: With each bit set to zerp. These  14
bit's shall be processed'aeeotdiing.. to the .ateps
illustrated in Figure 5.2.1.2.9.12>l. No  4s:
pxoeessing.shalllieperfoxmed'~'crthe:uzx-alloc4te4slot
s:.  In Figure 5 2 3.2:9:12's1, Ifte map Ong nf.sXgts.
co; interlaces (see. 5:2. 2 ]9j ensures; that  17 the
allocated lets are mapped Onto it ferlages b, 2, 4, and
Y7 Therefore, the TDM Pilot;2  1e, OFDM :symbol: I's
tompnsed of'2000nonzero: sub carriers which are
uniforiiily :s iaced  is among:, the !i'ctwt sub'
catrier-s (ste .5;2:1 2 2 j 2) The iu TDM Pilot Z
sub-carrier shall  2q cozrespo1 4 tp tihe s *
Gat2iertirx 1,d fined as,foilowF 4S t fiJx2,V 1 e (!,1
999 2p ' ~i~}& (i+.13)c4 ~!+1000, IQ99} zz Nofe. that
the T15M I~UOt 2?.Channel doe* not ue the sub-cam6r
with'.inilex.204$:  za :5:2.i 2:9:l k 1 rotNracatis za
)rort'heTD3dT' of2'OF DM 'sy zitiolr the
aildcated's1'ots shall nave indices 0, i.; 2,and ? 2s
The allocated and un-allocated slots. in the TDMI?ilot
2` 00M :symbol are Illustrated in  2i Figure
5212i9:1.4-.1. WO 2006/015268 PCT/US2005/027104  33
slot 7 



sot6 Unaiocaied  - s1,oi5 UWlfdeated  sloth Unallowled
sjot~M1 US%tMeil  etot2 siotl  CIO, 6 Symbol  2 Indt g
' g.*e'5;ZI4..'9t4Wt the pn*i 2 Sf`g ;Aiio atioti.  4
Slot Miffer s tie. bufferforeach allocated slot ahall
be completely 41t6 d. with a ed patletli
consi4ting::of.  s' 100'bifsi with.each bit-set to
'0',:The buffdrs Ti the;uh all vcatdd4ldtb sfia)1 be
left'empty.  a:' S;,..1,2.1.43,:1otS rarililfng a. The.
tiffs of. die TDM'. Pilot 2~ Chartrie"1 'slot.
bifffers. tall be' :scrambled as speoifi ed: fl  9: 5;
2,1.ti,9;T;2 The soar,} _pled s3of"buffer tderwYed ky
$bj 7a i# J 4 Modulation Symbol.Mapp# g 11 Each group
~of:'taro adjacent bits frorti,tli'e.1U scrarrib'1"ed
slot buffer, "SB(ix2k) and, SB(it 2k 'I- 12 Y;j, f=0.;
1,2^1; Ic 0,1, ..499, tvliiclx are lab. eled. af,' so
ttd 55, respectii dly,'sh t1 bmapped  1e, lit a
doinlilex.n todulatisn :symbol 1i S= (ml, mQ) as
sperffled~ in 'fable 6.212.-9.1.1.3'-l ,  114 witb33 D'
=1: Figufe' 1 'shosh the' signal ebfistell'ation for
the QFSK  ib. txtodulaU h, 33 Te value of I) is chosen
to:keep the OFDM symbol energy constant, since pnly
20,00' of  the 4.000 ayailalile; sub-c2rriers are
Used.. WO 2006/015268 PCT/US2005/027104  34  1
5.2.1.2.9.1.4.5 Slot to Interlace Mapping 2 The mapping
of slots to interlaces for the the TDM Pilot 2 Channel
OFDM symbol shall be  3 as specified in 5.2.1.2.10. a..
5 .2.1.2.'9.: 1.416 Mapping of Slot Buffer Modulation
Symbols to Interlace Sub-carriers 



s The. $00' rriodu7atian symbols in an ,.allocated slot
shall be sequentially assign d to $0.0  3.
interlace,sub-carriers as follows; the ith.cptilplex
modulation symbol. (where i e {0,1,...499} )  7 shall
be-mapped to the ith sub-carrier of that interlace. .3
5..2,1:2.9,1.4,'7 O.F,DM Cnnnnen:Operation: s: The:
inadttlate'd TDM 'Pilot .2 ChaiitleY, s`Ubrcariieis
4ball ttitdergo coininoit operations as  tt. 5.;
2.l.2..1.5Trgnsition Pilot Channel (TPC) tz; The
Transitiot}.P.IIot.Channel consists of 2 sub:-channels:
tljc. Witte=area Transition Pilot  +x Channel (WTPO)
and the. Local-area Transition Pilot Channel (LTPC),
`tie TPC flanking the  td-. Wide-area OMS .a4tlAhe
Wide-area Data channel is Galled. the WTPC. The TPC
.flanking the.  is, Local;area OIL and the Local-area,
Data Chani}ei is, called, the LT)?C,. T& e WTPC spans 1
7e OFDM symboI i}ii either Side of every. 'Wide area
channel trartsmxsgiong4 (the Wide-area  i Data Arid the
Wide-area Qis Ghann'el), a.a,salperfrmrte The,.l.'fPC
-'s pans 1.OFDN1 symbol  s pn., either side of: every
'Locai area Channel transmisstons!I .(ttte: LocFil-area
Data: and fhe  ia, Local-area 1018 Channel);. The
purpose ro the'?PO OFIPM symbol. 'is two Sold: to allow
zo channel .eatiiTtatiot? ut: the bo ittdary 1
'zflveeit thC'.J c ca]-area,;anct tl?e Jade at a a.
channels  zr aM to f eiita'te tithing:synehronfzati(?p
for *e first Wide-area (or local-area) MLC.in,-eaph  ii
fiatiie: is The:`FPC,s alis 20 OFDNisymbols to
a.superfranre,w)Iich ere equally sji td d.txehveen the
44 WTPC;. and *a. VFW as illustrated' iii Figure o"
2rtl 3 2, There are nFno instances where  2s the LTP.O
and', the' WTPC tratismissioiis occur rightb next #'o'
each .otli'er .and twat' instances  Zs Wltere::onlt.
oi]etc{ fhose',chanxtpis is, transmitted; bniy tl7e
VTPG is trartsmittodalter the  2z T13Nt flat 2:Chanel,.
aitd only the .LTPC .fs. transmitted prior, to :they
Positioning Pilot  28 Channel ' (PPC)/Reserved OFDM
symbols_ 29 Let 30 P"be the.nutii'bet of OFAM'syinbols
in the PFCor tlie:ritzmber o'f Reserved OPDM  3,
symbol's in:the case where the PPC.is:abseitt in a
superframe. 3i W be`thecnutnbet bf OFDM
symbols-associated ibith the Wide-afea>Data Channel in
a  33 frame. 34 L.be the: number of OFDM
syiiibbls:ass'ociate'd ivith'th'e Local=area Data
Channel in a  35 frame, 34 With the eitception.of the
WIC.  '35, With the exception of the LIC. 



WO 2006/015268 PCT/US2005/027104  35 i F be the number
of OFDM symbols in a frame. 2 The values of P shall be
2, 6, 10 or 14. The number of Data Channel OFDM symbols
in a  3 frame shall be. F-4. The exact locations of the
TPC OFDM symbols in a superframe shall  4 be as
specified in Table 5,2.1.2.9,1.5-1. Superframe  s Table
SZ,1,2.9r1.5:1;TPC;:I acatiog 1 14 Tra,asition Index
for-the:. Index for the.  Pilot WPPC OFPM. LTPt OFDM
.Channel; 4yinbdl Symbol  TDM :Biliit.r}. 4. Cjrattnel
~'`'~iil~area  tire C1tanriel Wide-areaOIS 10 IL
Channel -+ Local area,t7Ie"iuhanriel  LoclilaaretfiO1S
1B .1:7  tibannel-'>icle-area. Data COa'ta 1 Wide ar
at,U'a'ta 19+L +.Fxi;, 2o,+W+'Fxi,:  Oltanpel
Local?are' 1,2;.3} {t:=0,IZ, 3} ;a beta. diaARel
Local-ar'eaData I.'7 t Fx z,  CttaiiiSet:-Wiele-
{={.$3,}i=:1,275  aceaJ7aTa hMOO J:ocai area.i3ata
1199-1y'  Channel '1 I?P~/Reserged  $ btils i.
All-slufs' ih the TPC'0FDWyaiili6le-tise as inpiit'a'
110U-'bit Pored patterisy'viith each bit-set  .r to,
Zero; These bits; shall. be prpCesse4 according;: fo:
the steps: illustrated; in Figure  



9. 5:2.1.29aa:1 S1ot:Alloe'ation' io The'fPO OFO1I
symbolsliall be allocated eiF8 8Iots with-indices 0
through 7.  +i 5-:2.1.2"v9:1.5..2 Fillineof
Slot.Buffer' 12 The buffer for each allocated slot
shall be completely filled with a fixed pattern
consisting of  ix :1000 bits,, witheach:bit set to'0'i
WO 20061015268 PCT11J820051027104  36  5.2.1.2.9A.5.3
Slot Scrambling 2 The bits of each allocated TPC slot
buffer shall be scrambled as specified in
5.2.1.2.9.1.2.3.  3 The scrambled slot buffer is
denoted by SB. a 52:1.2.,9.1,54Ivlodulatioh;
5yinbol.Itappirig s. Each . _ .. .....  group oftwo
consecutbg;bits;fsprn:t)ie lllscrambled slat,b
ffer,:^(, lk) and.'S$(i; 2k  e + 1), -i=011,2;: 7, k
*1'liob are labeled as so, a'rkl 's, respectively,
shall be  7 mapped into a complex modulation symbol MS-
(nil, mQ) as specified in Table  e. 52.1.2.9.1,1:3-1
ivith'D:: Figure 5:2.1:;2.9:1.1,3-1 shaws`the signal
constellation for  s, th(.1. QQ*modulation, w .5 2;,1.2
9:1:5.5 slot to:Iilterlace Mapj4ng, III The- mapping
of. slots.' to interlaces., for the TPC OFDM symbol
shall be as specified in.  as 5:2:1.2.19:
5.2.1.19,1..5,6 Mapping.ofSlot Buffer'MdduiAabn
Symbols;to..Interlace. Sub-carriers 14
The600:fnodulatfon sy f'b'olsin eahh a"llonated.=slot
shall be sequ'entfally'assigned to 500.  as intertaca
rsub cari4ers as,follows, the it!a complex mpdula lo'u
s~ rnt~ol (where i>,e'(0T; :49:9;1  i's: 1 sbs l:be
mappeea the, r~hsuix oarCiergf fhat i nterlace:, fl 5
21.2,;9:1 5 7 OID,M C'omman Operatlop," i9. The
Jnodulatc4 TPC ;sixlrcarners, :Sh _, - undergoi common-
operrations '44 .specified in.  ,ak. Sl,lx2tl;l,.  20 5
2'J 2:9.1:6:P8sitiofiing Pilot ehahns 1
J:Reserved-5,yhibd1s 2i, The Positioning Pilo Charii el
(PPC) rriay appear 41 40 end. ofa superlrame Krk}ezi
preseii v  tir it has a vanable du ahatr'a#`.@,.10
or.X4 OFDM symbols . When the PP.C s'atiseht,;theie
a*e.  2a twwo-.lResewved.opD1G2,syan6als, at the end;
:ofThe superkame. The p eseripe orsbsenGe oft e'  



24 PPC and its. duration aresignaled over 'the OIS:
Channel; 2$ 5;2,1,2.9.1:6'.1 PaltioningPilot.ChauneF 2i
The PPG Sf" dWre;iileladhig the inPbrlnatioit:
transmitted AMEI the wAvefoirti gerieration'is  27
t13P, za; The FLO device inay: Use the PPC+ $itlier
autonomously'-or rim B,onjunOtioh witfi the GPS  ls.
signal to determine: its geographica I location. Jo
5.2. 1.2:91.'6:2" Reserved OPUM ,Symbols ai When the
PPC is absent; `there are two Reserved OFDM symbols at
the end of the  32 superfrarne. WO 2006/015268
PCT/US2005/027104  37 1 Allslots in the Reserved OPDM
Symbols use as input a 1000=bit fixed pattern, with
each  z bit set to zero. These bits shall be processed
according to the steps illustrated in Figure  3
5.2.1.2.9.1.2-1. 4 5.2.1.2.9.1:6,2,1. $lot Allocation s
The ReSetved..OFDM'dymbolshall beallocated,al1 8 slots
with indices0 through 7.  s S.Z1,2.9.1.6.2.27Ming of
Slot Buffer i The buffer for each alIooated slot shall
be completely filled with a'fked pattern consisting of
p 10b4';bits,'wih.each bit set to FQ1i s ;5 2 7 x.9;1
b.2;3:5XQti a4famttlizxg io The bits of each allocated
Reserved.:OFDTil symbol. slot buffer ,shall be
scrambled as  11 specified in 5:2.1,2 9.1.2:3. The
scrambled slot buffer is denoted by SB, 12
~5.2,1.2.9.1.6.2,4 Modulation SymboPMapping 13
D:aohgroupof two consecutive bits frtitrt the1th
scrambled slottbiiffer, SB(i,2k) and SB(L2k  U + I) : i
O,L424-Jik -'O,t 499, mS h 2t6 labeled as sa axial s
resp Lively, shall be  is haliped iritti a complex.
modulation, sjthi' 61, MS' . (ii 11 bid). --As,
spcralied .in. Table  i6 5.2:'1t 9,> 13r1 tVith-D ='. /
,: Czigure 5 2 12;9 l 13-1.'shpvlS tk'signal c9r stel
lat on for  `#he-QPSKrnod>klation.. 47  ie 5.2:
1:2.9,1.6.2:5 Slotto:Tiiterlabe Mapping; :as The
mgpping, of sletsto interlaces'for. the`Reserved'.'OFDM
symbols.shall<be:as specified ih.  ao 5,2:I:2,10. 



/ S 2 T 2,9 T,b 2: N)apping.of. Suffer Madulahon
Symbols tQ Interlace=Sub-part ezs 2? The
500''n?odiilatiotx syinbgts in, each allocated s`
gt'shatf te, sgque tially.assigned to; 500  si.
iirterlaee sialx caitiet& as bllb. vsi the
its"oomple3[:niodiilatioii"symbol. (where: i E{0
1,.,.49.9})  24 shall bemapped to t1 eII h silo-carrier
of? that'intetla,ce; 2s 5:2:1:2::9 1.,623 OFD.M,06hi
iioit epetat'onn 26 The ruodulated.Reserved QFDM Symbol
sub-eairiers shail.undergo comhbn operations as
spc~oifisd~in',5271i2.11. 27  28 : Wide=area,O1$
Channel a9:, This channel is used to convey overhead
fafornmation about 'the, active M1& 's associated  -9a
with the Wide area Data'Channel,; such. as their,
scheduled transmission times and. slot  21
allooafioiis, in the current siiperfx'ame.TheWidearea.
016 Channel spans 5 OT'DM "s 4nbbl  .32
intexyals:in:each superfranie .(see:Fip~ure 5:2,1.,2
~3-Q)'. 32: The Physical layer packet for the'Wide-area
OIS.Channei shall be processed according to  34 the
steps illustratedin'Rigure 5.2.1..209.2-1. WO
2006/015268 PCT/US2005/027104  38  Physical layer
Filling Bits Turbo Bit into Data Slot Buffer  11 Packet
Encoder Interleaver Scrambling for OIS Slot Buffers
Channel Mapping,pf Mapping o  OFDM dapping of Symbol's
to bits to  Common data slot".4o Interlace Modulation
Operation sub r igterlaces cadem, mbols  g Figure
5,2:1,2;0 2-1 OI Physical Z*ye; Packet Pzucessing
in:th'e' ti ap n fitter  s 5:2.1:2.9..2..1 Eiiebding. 



The Wide-area OIS Channel Physical layer, packets shall
be encoded.. with code rate R s I./5. Tbe:
encoder.shall discard the 5-bit TAIL field of the
incoming Physical layer packet  s and encode' the
reniairung bifs with a parallel turbo encoder as:
specified in,5.2:1,2:9.2:,1.1  Y The
turboerieoder.sheill add an isbternally, genftated tail
of 6/R. ( =30) dutput code, bits, so that :the
totalnumber of turbo encodgl~.lrits, at Ehe;output 1s
1/R 'the number of bite  s In theinput Nhpsical
layev.packet 1q Figure .5:2 I x 9 2.1'=J. t7llaettates,
tote.-enco4ing.q. are (qr the 'Wade-erea Oft Channel.
Tile  it Wide- area O);S C46pngl'enedderparainef8r5 s11
71'b'e as specified in Table 5;2;1-, 2;9 4:
OISJChannel OisCzr{i6bit 12 ate"115T/irpo'Epcoder odibo
PCP, EncoftrTall,Feld with anlntec,ally Encoded code
C+ebegated'T,ail' bts:  Falls aVfs, GAeact'6its  per
tper per  70Ue'. 9'&N" 0o0  12 i Figures 2.Lt9;2.1r1
wide are2.Localr*ea VT$thannel.Encbder .i4 tah1e~5:2d;
a,9.2. ir.1 Pataine'ters: of the
Wid'e-area/Locai-area.OIS:Channel Encoder  Bits. Turbo
Encoder Cade Rate Turbo Elrcoder  Input $its Ogtputbits
Ni+rna 10.00 994 T~:S bb"Otl'  15 5>2a,2,g:2..14
Turbo.Encoder 1G' The turbo dncpder'empl'oys tlvo
systematic,. recyr jve"convolutional encoders
coxATlegted: in  17 par411el, with an nt'erleaver, the
turbo imterleaver, preceding the second recursive  1a
cbnv61u'tionaI encoder. The two recufsive bbihvohit
onal'odes are called :the constituent WO 2006/015268
PCT/US2005/027104  39 i codes of the turbo code. The
outputs. of the constituent, encoders are punctured and
x repeated. to achieve the desired number' of turbo
encoded outputbits. a A common constituent code shall
be used for turbo codes of rates 1/5, 1/3, 1/2, and
2/3.  4 The transfer function for the constituent code
shall be o(D) = C1 nn 



L dDI djD) J s where d(D) _ 14 D2 + D3, n0(D) . 1 if D.
+ D3, and nl,(D) = 1 t D + D2. + D3. The tuilao.
encoder sliall,generate an,-outputsyinlio1, sequence
that ;z. identica{. to ttre<qne  a genected by the
es}cader showy}, .in" p'igure luiftially, the states:
at the  s constitue'n.f`:oiteoders registers
ur:.this.fi nr'.e:ai set-to zero Then, the
constituentencode'rs  90. arc clocked
with.th'e,.switehes n;tl e i7;Os t oxl.ttgt'etl.: ri
The encoded. data output bits are, generated by
clocking the. constituent encoders.Nm"t,  12 times
with.the~ switphes in the up positions and.
puucturingthe output-.as specified in Table  az 5;2.1.2
9.2'.1.1-1-. Witluna,puncturing'.; rattein a `0' means
that the. bit shall be:deleted.and  ii. a '1' means
that, the hit,shall, be: passod. the: constitu,e it
ncoderputputs for each bit  u period shall be passed in
the, se hence X~:'Yp, Yl, X', Y'p, Y'1 With 'the X
output 'first. Bit  is repetition is notrused
ingeneratingThe eneot(ea data output bits: 17. The
potsst[tue3?t.er;eder output syrtil Q~,pq ctprmgfor,the
tail:period shall Pe-as specified  is ut fable 5 2
7,x,9 2 l 12, Within a utzottirttTg pattern; a `A'
means that the' symbol shall  is be.doleted;rtrid
ail'.rneans'that:a.'1ltbol sh'a1,1biiias'se& 20
POr_rate= l;/S ttiiTbo code" the tail 'bttttitit:code
bits for each of the first three', tail periods  zi 0
all'be punctured and repeated to,achieve fife sequeilce
X}iY Y, I1~ and the tail output  73 code hits -fob each
of the fast three; taa7 b}t periods, shah be.;
punctured and repeated: to
zaacliievcthe"secjuenceX`X'Y'OY'11'''. WO 2006/015268
PCT/US2005/027104  40 ------ ---------------- -
------------------- aft;ttnpu9 }Y. h ;. r;: d t  1'
Control Symbol. (Nwtb 4 6)/R  t Clocked ohcctoresch
ofihe Ny,ehdaathbIt patiadgwlth theswiteh Fiticand
autug Symbols u ;then;.dookcd,onco tocca arthe'three
Constituent Encadcr7 Repeldon (Output)
t"bitperlodsvith Ntaswitch down;'-then, notxlocked
for!thc three - Conatiitlent Dncoden2 io115tt^pertoda:
.t  



41=7-1 --------------- inGyjtsiifuen;.{s'r!&iler2J(s!i
r.  S iia d;  -Cpnttot Clocked onccfo;'encho[khd1c+
dct:6it periods wilhhhe switch  up Ulan,
nolhlpeked{p([he three Cpnititdsnt Encoder 3 tars
btfpeiipds` then clotknid-onct'fornrchoriHa thilec
Constituent Epcpdgr''d z il6kp ttta~awkth the Itch
ylown,:  2.. Figure 5,2.`I.Z9i2.1.1-1 Turbo Encoder. WO
20061015268 PCTIUS20051027104  41 , Table
5.2.L2.9.2.1.t-1 Puncturing Patterns for the Data Bit
Periods for the OIS  2 Channel  Code Rate Output 115
Yo 1  YI I  YA 1 .  Yl I  Noter The
pundturityg-table,is to be-read frotittop ctg.bottom, a
PgbLe,5,2. ;,2r9,2,T.,Y-2.Puncturlt~gPateFrtS 4or the
Tall Bit ;r?enadsforthe QIS  bpd. e`tia#et Output its
lubm  Yl. 1''? 00  r~ god t.~  ?'ri: ogo:I;tl  



l t 1 For rs te'_ 1 f 5 tuihp cacles;:the:junaturing
ta'bl'ejts` to be read fife Trdm top to
bbttd=%kepeatirigX, t Y1,. ahd.Y'z, and.then  from,
left t9 right. s 5;2.1.2:9';2.1:2'~firrbo..Inteileaver:
es The.. turbo interleaves, wht h4a,pat.ot'.the turbo
encoder.', ShWl'bjUCk.interlitaqe,_,the turbo  7
encoderinpu} data thakis fed to.-the Cpnstituent
Encoder 2.. a They turbo, nteileaver shall be
funeti4krallyequiyarent to an approach where, the
entire;  Q. sequence of turbointerleaver input bits are
wvritten,sequentially. into an array ata sequence  to
ofaddresses'andthen the entiresequence:is'read Outfroma
sequence of,addres'ses.that  11 are defined by the
prgcedure describe4 beloty WO 2006/015268
PCT/US2005/027104  42 1 Let the sequence of input
addresses be from 0 to Nturbo - 1. Then, the sequence
of  2 interleaver output addresses shall be equivalent
to those generated by the procedure  a illustrated in
Figure 5.2.1.2.9.2.1.2-1 and described below.36 1.
Determine the.turbo interleaver.pararneter., n, where n
is the smallest integer such.  s that Nturbo S 24+5.
Table 5;2.1.2.9.2,1,241 gives :this parameter"for the.
1000-bit.  a. physical layer packet. t: 2. lnitialitean
(n + 5)-bit counter to, 0. a- 3. Extract the h. most
significant bits (MSBs) from the counter and add one to
form a  d; new value jhe}i discard all.excepttbte n
feast significant bits (LSBs, y. of thalue. 10 4.
:obtain the n bit otltptit of the ta'b(a.loa'kupderme'd
n :'gable 5,2.1 2 9.2;1:.2 2 with a  n.. read address
equal to: flie five LSH's>;of the,,counter, 'Note that
this fable depends on  the Value of rr. ta 5. Multiply
the values obtained in Steps.3 and 4, and discard all
except the n LSBs.  14 6. Bit-reverse: the five L$Bs of
the counter. is, I. Form a tentative output addxess
tllat has its; t4 Bs equal to the.value.obtained ip
16, Step 6 and its l,$Bs equal. to the value obtai ed
ii1 Step 5; ii, Accept th1tentatfvt oiatliUt-adit6ss as
an outj utaadclre'ss;.ifit is less thaik Nturb'or:  7s
oezwise, lisaard.it, ie' 9k. 'liacretnent :the counter
and repeat Steps 3 :through 8 until Fall. Nturbo
;Mterieavi r  to oaitput;ad'siresses are pbfaifaed 



J Scl&tG'e (~+ ' 5) r1,LSek ilweWY .tksi 5 5+ ~t  _ ~j
rel~ts ff Se#eFyttbe t,_p,xpl . snpuf.z 4A?tlrin.
~n{y1,~, . TaTi$ nnbo ly '~t,~r.~d TFt___ may, N
Ebunor. io]mp  sss 5-Bits'  21 'zs
Figure-S:21.2:9.2c1.2-Y Tiixbo;Interleaver.oufput
Addtess Calculation Procedure.  38 This procedure is
equiyalent tyone. where }lie, counter vaiues are
written into a'g5-r,Qw 'by  2-co1umu.array by. rows,
the rotes ate shuffled according to a bit=reQersalt;
ule, the elements within  each row are permuted
according to a row-sperificliri'ear:congruential
sequence, aa'd tentative: output  add'resses'are read
out by column: The-linear;
cimgrueriti'alsequence'rtile"s5 x(i + 11,.- (k(i) +.r)
med 2T ,  wherex(0) - c and aisa row-specific
value'from alable.lookup. WO 2006/015268
PCT/U52005/027104  43 Table 5.2.1.2.9.2.1.2-1 Turbo
Interleaver Parameter  Turbo Turbo  Physical Layer
Interleaver Interleaver  Packet Size Block Size
Parameter  Ntmuo 1,OOD' 99'4 51 2 Table
5.2.1:2,9.21.2.2 Turbo Interleaver Lookup Table
Definition  Table .n. S. Table. s ' fi .$gde* EPtri_s
Index Eatries  Q: 2T 16` $jl  1 3 17 19  2 1 1s 1  3 15
19 3  4 13 20 29  5: P7 2.1- 1'7  



5i 2S. d2' 25  7 1$3: .9  9i '9 24 9a  4.. 3, 25 13
Y_1 3 `27 i3  12: 1:3 2.8; 13.  13' S 29', 1.  14, 13
3p 13  1.5 29 ;31. 13  a 5.:2.Y.292.2'Bitlhferleaving.
a. Vortl}e, QIS Cliarmel and the: laa'a- Cban7te1, the
bit int cleaving is a form oY. block  s: iitterleavingi
The:eod'bit's .of a'turbo'eiaoded;.packet are
interleaved: in such a pattern that  4
adjareatcodebitsare:anapped:ititodiffere#rt,epiistellat
on:symbpis,. 7 The Bit Interleaver,, shall reorder the
turbo;eneoded.bits.as,per the following procedure: a a.
For N bits to be"interleavedr;the. bit?nte'rleavei
matim M shall be a 4 columnsby  N%4 rows block
interleaves:The, N.input bits shall fie written into,
the interleaving  +o' array column-by-column
sequentially.:lra,(lel the xows of:-the: matrix M by
index j,  n wherej  0 through N/41 and row Q
is:the.rrst row. 12, k; Aor every row j, ith.eyen index
(j, mod "2: =0~,, the elements in the 2nd and .the 374
ia. column shall be interchanged.. WO 2006/015268
PCT/US2005/027104  44 c. For every row with odd index 0
mod 2 !=0), the elements in the 1t and the 4th  2
column shall be interchanged. a d. Denote the resulting
matrix by My . The contents of M shall be.read out
raw=wise,  4 from left to, right. s FiguM
5:2:1.2:9,2:2-L.iiMsttates "Ptse 6ittptut of tlue:bit
int rleayer.orth'o liypoth'etical case  s ofN=.'20. ~~
2i': <d3 +t :5s~b" 7 8'. EC 10' ....t9,... steps .. ",
zcr Y22 1 ' ri !v; IS Iy IVf~P:  



will, M  r.>h FigU'TA$ 1.2 9.2;2=1 BitInter1eacer
Qpelration'Example for>I .=. 2.0  e 5.2.1 :2.9.2,3 Data
Slbt Allocation 10 Forthe'Wide-a"r"ea OIS''Channel; -7
data slots shall be, allocated per OFDM symbol lot the
Bi ttarismission of.OIS' Channel turbo
encoded':pa'c)cets. The Wide-avea,O18 Channel shail:use
,r transmit mode 5; Therefore,,it, requires 5, data
slots to accommodate titre: content of a single  is
turbo encoded packet. Some4 Wide-azea 018 Channel
tnrboencoded packets may span tw.o  14 consecutive
OFDMSymbols."rhedata. slot;ailocations-.aromade at:the
MA'C tayer:(See.4;8)'.. WO 2006/015268
PCT/US2005/027104  45  52.1.2.9,2.4 Filling of Data
$lot, Buffer 2 The bit-interleaved code bits of a
Wide-area 015 Channel turbo encoded packet shall be  3
written sequentially into 5 consecutive data. slot
buffers in either one or two consecutive  4. OFDM
symbols as illustrated in Figure S.2.1.2.9c2.4-1, These
data. slot buffers. correspond  s. to.slot.indices 1
through. 7.; The-data. slot buifeF Size shall be 1.040
bits$7. the ,7 Wide-area  s 013 Channel. turbo encoded
packets (xtPj shah occupy consecutive slots; over 5  z
cdnsecutive''OFDM symbols in the Wide-area 018 Channel.
(see Figure-5.2.12.3 2), data slot 7 va  i E.  data
slbt:.8 k  data slot 5 ( da,s(ot..4 i  data.5lot, 3
data:Wk 2,1' data: slot'l  j 0 M F QFClM OFQM ' QFAM ^
QFDM  j Symbol !' S tf/bol Sy$ibo( rr $yntbol -Symbol
It mdeit index frti8xs ,f index, Indx s Figure-8;
2:1:2:9:2:4.1 Wide--area OIS Channel TUtb'd.Dncoded
Pabkiet Mapping to Data  io. Slot' 1#. ift rs' .. 



++ 5.2:1.219;2.5216t Scrantbllhg: .i The bits ;ofea
h:alloca:ted sldtbuffer shW1ibe.scratnbled a specT%d
n.5.211.2:9.1_21& The  acrambl'etl.slot
bu(fer'iscdenoted b r SS. 13  'ia. 5,2.1,2;
9.2.6'1Mapping of its to.NIodulation Symbols is, L, SO
group of two consecutive bits front tile; inn scrambled
slot buffer, SB(, 2k) and 0(2lc  + SJ, i= 1,, 2,...?,
.k f,,...499, wl}(ch are labeled a so and s)"
respectively,. shall be  37 The data slot.buffer site
is 1.00'0 bits ftt QPSK and 2000 bis for 16-QAlyfand
layered.modul'atlon. WO 20061015268 PCTIUS20051027104
46 1 mapped into a complex modulation symbol MS= (mi,
mQ) as specified in Table  2 5.2.1.2.9.1.1.3-1 with D =
1iI . Figure 5.2.1.2,9.1.1.3-1 shows the signal
constellation for  a the QP.SK modulation. a. 5.2
J.19.2,7 Slot to Interlace Mapping s The mapping Qf
slots to "interlaces for the Wide-area. OIS, Channel
OFDM symbols=:slhall,.b e  ~s. as specified
u1.5,2J,2,t0, s 5:2.1.2:9.2.8'Agpping of
$lotl3uffer.Modg1ation:Symbols to Interlace
Sub-carriers s; The, 5051 maz}ulat on.+sylrtbols in
.each allocated. slot s1xa11 be sequentially assigned
to:. sop:  9; interlace,:sub barriers
as.per<tlXe`fdllotNingproce0u M1 ld_ a.
GxeafoanePaptySu'(s-carger1ndexV,ector S III). III b,
Lettk.e an n4 c vanabtersn thcfrrai'kgei (t E .-(O1 1}t
: Init;alue i to 0,  12 c. Reptesent "i
by'its,9-bit'value,$, is d. Bit reverse ib arid'denoter
the tesultutg value as ibr. If ibr<5.Qb then, append
ibr to' the  u SCIv. rs e. If is51 L; then in6vtm6iit
iby 1 and_.gdt6steti e.. I$ , 'b Map the s~
rubol`witli.indekj (_J E j0349%..jj; iti a:dataslot to
the interlace;sub-'carrier  sr: with index actVIIBJJj';
assigried; toil at Erma slat: se; 5:2.1::2 9;
2c4:OFDlgI-:Cdiiiihon,:opef8kiou 'i9: The
triodnlated'Wide-area-0151 CliaruYel.:siib
earriers~"liall:i riilerga comuiori<<operatlorts as'
eo, s'petifedin gcal area OI0fi&nnel', ri. This
cliartriel is used to convey overhead informa't bn'
about the active MLes :associated  



e3, 'svitlrthe I,9gaI area ]3ata C annel, suet as-
their, scheduled trans nsssion tines, and slat  v,
allocat{oris) sh the'ctirren ;siipefframe; The
lio'ral:atea!:o'l,S bhansiel spans:S.oFDM symbol  i3
ititervals eaxksyp?ftvne.jsee;F.igute;.s 2.1i2,$2f <,
ee The Physical layer paalaet~lft, fhe Lottal'areA OIS
Channel shall be ptotessed agcordingto  n the steps
illlasta4ted3n Figu5e.5.2'1 ;za $,2:L:2,9.3-::1Encoding
29 The Local=area OIS Gbannel Physical layer paoleets
shaiI, be encoded With code rate R =  as T/:5. The
encoding ,pidcedure shall be, identical to ~ that. for
the Wide-area Ole ,Chancel  31 Physical layer
packets.as spedified';an:$.4..U,2.9;2.,1. sz 5.2.1;
2.9:5:2 $itlnterleaying! 33 The Local-area 015 Channel
turbo encoded pacltet.shall,be bitt interleaved as
specified in  34 38 SCIV needs.to be computed only
bride and e&ri be used for a1<lata slots. WO
2006/015268 PCTIUS20051027104  47  1 5.2. 1.29.3,3 Data
Slot Allocation 2 For the Local, area OIS Channel, 7
data slots shall be allocated per OFDM symbol for the
3 transmission of turbo encoded packets. The Local-area
CIS Channel shall use transmit  4 mode S. Therefore, it
requires 5 data slots to accommodate the: content of a
single turbo  t encoded ,packet.. Same .Local-axea OIS
turbo-paekets may, span two consecutive OFDM  s_
symbols. The d'atia slat allocatlons:are made at the
MAC layer (see 4:5)7 5.2.1.2.9.3:4 Mink of Data Slot
Buffers e The, bit-fpterleaved. code bits ofa
Locai-area.OIS Channel 'turbo encoded pac1cet. shall be
s written segueutlalli into 5 eonsecuttve data slot
buffers in either brie; or two 'consecutive  io OFDl1i1
sySiois a's:iltt Sttated.in b`1gure.5:2`.1,.2;9 3
4-1,'These data^elot buffers'cerresp.ond  It to;slat
ipdrees 1 through .7; `The data, slot..buil~er
sizegshallbe 100;0 bits The 7 Local-azea  i2 OIS
Channel turbo encod'ed packets (TEP) shall occupy
consecutive slots over 5  i3' consecutive OFDM cymbals
in the Ioval-area G1IS channel (see Figure.,
5.2.1.2.9.3.4-1). data slot` 7  d6ta'slot:6  da)aslot;
.5 .  dataslof_4  ddta,slot  



_t Y dstaslot; 2 . y  ~' s Y 4  data slot1 ~ 1 ~
.............~_~ g f t1 r Llx bar s'ui, { V: OFDM T
OFDM,I. OFDM ^ OFDM^ r OFDM  Symbol {I Symbol Symbol
Symbol symbol  Index index index. index. Index  tL 13.
14 15..___. 16 L.. ....5. 1. ......, ....  14 is Figure
5:2:1:2.9.314.1 Local+area OM Turbo Encoded Packet
Ma'p'ping to Data Slot  16 Buffers.  17 5.2:1:2.9:3:5
Slot=Scrambiirig is The bits of each allpe .ted slot
,btiffer-sballbe scrambled as specified in
5.2.1:2.9.1.2:3. The  is serambltd slotbuffer
is.deizoted bySB. WO 2006/015268 PCT/US2005/027104  48
i 5.2.1.2.9.3.6 Mapping of bits to Modulation Symbols z
Each group of two consecutive bits from the ith
scrambled slot buffer, SB(i, 2k) and SB(i,  a 2k + 1),
k = 0,1,...499, which are labeled as se and as
respectively, shall be  a mapped into a complex
modulation symbol MS= (ml, mQ) as specified in Table
a: 5.2.1:2:9:1.1;3.=1with D = 11. Figure 5.2.1:2;
9.1.1.3 1 shows the signal constellation for  -c' the
QFSK-mgduiatipn:. 7 5.2.1,2.9-3,7 Slot to
InteilaceNapping e The.;mapp'ing_of;slots to interlaces
for the.,Lpeal-area.015 C annel.OEDiyI pymbolsshall be
s a ssp'eeifi'e'dii&2:1.~z.iL id' S:Q.1.2.9:3
8MaPping~of Slot'Bufet.Mott'aiaadrrv ytiibtls.to-Ittet
ace SLib-carriers, n This procedure shall ba:identic2l
to, diat.fot the Wide area .0I8. Channel as specified
in  ,z' 5.2.1.2.9.2,8: 



is, 'S'_2,1.2.,9.3:9;f7FDMConxmogOperation, is the
n{odulated'J o,cal-area 016 Channel sub=:oarshall:
undergo common; operations as  lk specified in 5 1 2
T1. is :8x2;.1.2:9.4 Wide~eS FDM`Eflot'Chatine1 #x.
The; V! cle area VD0 'Potel is rangjni ed in Gonltii et
on with e Witle.araa :Dace  ,s Chantteiox the Wzd'e
area.OIS Cfarfnel.Jhe Wide-arewFDWPilot Channel carries
u :f ed  a: bit;pattern tha'k, ay be used for Wide
area:Ch'annel eatunHtlop ancl;oEl3er fuActians by the,
xo _FaL~Clklevlde zt For .the..Widearea FAM, Pilot
Chancel a suxgle slot sha111?e.allocate`during every
OFDAI  u, symbol That cariios.eathei!tfie Wide>areac'
Data'hahnel &ihc: Wide ar'ea: OIS Channel: u; The
allocated slot-Shan use-.A. 100b bit fixed gsiterr{ as
input These bits shall be set to  24 zero., These bits:
shall be processed actorge to the steps illustrated in
Figure  25 24. -5.2;:1;;9:7S,lotlillacatiom. z7 The
Wide-area VD14 P.ilp1 Channel shall 'be, allocated the
slot with index 0' during every  za OFDM symbol that
carries, either the Wide=area Data Channel or the
Wide-are'a O1S  2q, :Channel, 30 5,2.1.2;9:4;2
Flling:.of Slot Buffer 3t The buffer for the slut
allocated .to the .Wide=area I!DM Pilot Channel
shall.be:completely  az filled with -a fed:pattemn
consisfiug'of 1000 bits; with each 'hit se't to-`'. 33
5.2:1:2.9'.4;:3 SlotSctambling 34 The bits-.of the.
Wide-area FDM Pilot Channel slot buffer shall be
scxambled as specified, in  35 Tlie. scrambled slot
buffer is denoted'by SB. WO 2006/015268
PCT/US2005/027104  49  i 5.2.1.2.9.4.4 Modulation
Symbol Mapping z. Each group of two consecutive bits of
the tirscrambled slot buffer, SB(i,2k) and SB(i,2k+l),
a i = 0, k= 0,1,...499, which are labeled as so and si,
respectively, shall be mapped into a  4 complex
modulation symbol MS- (ml, mQ) as, specified in Table
with  s Figure 5.2.1.251: L:3-l shows the signal
constellation-for the QPSK"modulation.  s 5.2.1.2.9.4.5
Slot to InterlaceMapping it The mapping of
the'Wide-area FDM Pilot Channel slots to interlaces
shall be as speed in  



e 5":2.1:2.10. s5 2,.1:2 9.4;6,Iylapping of S1 t Bjl
f'e''r lvlodi4ahorz Sbols to Interlace carne  ym fs  W
The .5'Oi1.modu1atipn. symbols iwt a allocated slot
shall be .sequentially assigned to 5Q0 i, interlace
sub-carriers as follows; the i'h complex modulation
symbol (where rte (0,1,..:4991)  ,z' shall be mapped to
the i+h sub-carrier of that interlace. ,a 5,2.1.2.9.4.7
Ol DM Common Operation. 14% The modulated Wide-ahea.
FDM: ,Pilot 'Chaithei sub-carriers shall undergo:
common  isr. opera#7izris;as_speeffsetTin 5:2,1,2:x7,
is.' S 2.i:.p:~9;.5Local-area:t'DNtPilot>~.hapnpl i>
ke:I oral-aaea FDM Pilot;Chanpel is I namilted
an.-canjyuctign with the Local ea Data  is, Channel yr
`tl &1 ocal, area.015 C~hasp1 I 'The;Ldcal area; "DM
?UM Charmer; carries a fixed  Ii. btt$ttei t that taybe
vs88:for I veal area ehali el estiniahon and other
fiiii'ctio is ty: the  ~u: Fr, device:, at For 'the
Local-area PDM F?1let-Chaninel a 5ipg1e.slgt shall
be:.allocated during every ,O DM  zz. sysibol;4hat
carries Path@r;the Local-area Iyata:Channel; or the
local=area CIS C>iannel: zs Ths;all'ocated. slpt
sball:'use a 1;GQQ-bjt fixed. patteni"as input;. these
bits shall beset to  at zero. These bits lia"1I 1*
processed aceordmg toy tie steps illustrated' in Figure
zs~ 5:2.1.2:9,1:2-1 z6: 5'i2.1..2,9.5151ot Aitocation
2t The Local=area F..DM PilotChatinel s?iall be:
allocated the slot with index, 0 during every  s6
OFD'vI symbol that carries either-:the Localarea Data
Channel or the Loos]-area 015  29 :Channel. so
.5:2..1.2;9.5.2li1ling pf Pildt. Slot Buffer s+ The
buffer fot theslot:allocated td-the Local-afea FDM
Pilot Channel "shall be completely  32 filled with
wiized pattern contistinggt 1Q'0,0-bits with each.
bit.set to 10'. sl 5.2.`1.19.5,3 Slot Bpffer Scrambling
3i The bits of the Local-area FDM ;Pilot slot buffer
shall be -scrambled as..speccified 'in  ss 52:
L.2.9:1.2 3. The scranibltd slot buffer is denoted by
S$. WO 2006/015268 PCT/US2005/027104  50  1
5.2.1.2.9.5.4 Modulation Symbols. Mapping 



2 Each group of two consecutive bits of the ith
scrambled slot buffer, SB(i,2k) and SB(i, 2k+1);  a i
=0, k= 0,1,,..499 which are labeled as so and at,
respectively, shall be mapped into a  4 complex
modulation symbol M$- (ml, mQ} as specified in Table
with  6 D'=1~f:. Figure5,2:1.;2,.9 }.1:3'Wl shows
the'signaiconstellation for the QPSK modulation.  6
5.2.1:2.9.5.5 $1pt:to:Interlace Mapping r The mapping
ofthe.Wide-area FDM Pilot1Channelslots to
interlaces,sliall be as specified. in  a 5;2.1:2.10, a
5 2, 1:x.9:5 6 Mapping oJ;btot flutter14pdu$tinn
Symbols to lnterlaee: ub-carriers. io the ;500
modulation pymbdlsin -the &iooated sllit'shall be
sequentially assigned to 506  ii interlace
sub-carric'cs as follow's tlie..itr' complex
trfodulation symbol; (s here t e (Q;li,..499} )  12
shall be mapped tothe.ith sub-carrier of that
interlace: is 52,1,2.9.5.7 OFDMCommon:biieration .14
The modulated, Local-area FDM Pilot Cli'anriel
stab-carriers' shall undergo common  l95
open..ti4ils>as spec fiesl uY $:, :,1. .1'S.. is
5,21:2.A':fi-4Vide>aceaT,at~Ghanne[ ,it The Wide-a?a
lSataSihannef is used to cagy Physical: layer ' packets
meant 'Mr-Wide-area.  +a mt lticas't. The Physical Jaye
p ei for: the'Witiearea bat a Qhnzsr;el can' be
associated  pia wit 2.j orie:ofthe
acttve,MLCg.transmittedin the Wide-area:. 10 5 2:1:2 9;
6 1 !7yt1:d<aa llata:Chatiiel,T?itcessuig for p
llgcated:.$Ipts; 31 The Physical layer pahket'for. the,
Widerafeh Mita Channel shall be iprocessed,-according
to.  .n the:steps:il}ustratedii;Fzgurc.5 Z.i 2,9;
:$x1-1, z For regulau modulation (QP.SK and 144Alyi),
the Physical, layer paoke,'is turbo-encoded  :24 .arid
:bit interleaved_bef9;tq being-stored m the bata slot
buffer(s) Foy. layered trlgdulatiozl,  2s the,
base-component Physical layer packet arid
the.enhance'inent-compohentPhysical layer  z4 packet
are ur,.o'eencoded;.ari$ bit interleaved independently
before being mtlhplexed in, to  Z.,7 th&Data.slot
buffer, s WO 2006/015268 PCT/US2005/027104  51
Scheduler  sa" I Turbo Blt cdapgpenJt Encoder
Interleaver PhyEli~l Lsyo~ Slot BUtfeT  



packe Flllin;;blt  -" -- into Data Sera fin~
enfiancemani ; Tu $lot Birffers  6?mponnt rbo Blt p
~alwya Encoder Interleaver  Packet.(whaa prnonl) IQ. 4
8n b"YtrJl7ols3o dIthapatilotlottb of tilts dul tg  Mo
Intedage, ation tntBflaoes  006mon bo  su4oan3ers 2
ipurE 5.2.1;2.9.6.1 1 ]]a-ta Ck4aztn l:Pbysleal
Laypr.Pacl4et 1'xocessing.ia,fhe i 54 a The Wzde
area,.Data Cllali el Physical layer packe#s shall lre
erlodded with,oo4e rateR 1E2,, I,% or 2b T} encoder
shall :disc"artl.the 6 1?rt.TAlt fislil of the
ir4o04riing Physical  i layer.packet ahd, a icod'ethe
remaining bit's with is parallel -turbo encoder as
specified tin  b .5 2:1;.2 9 2.1.1. The turbodeztpc1 r
slrall.add arLm,ter'rtally&ener'atpd.tail of &/R (
12,-1 S*or gf output'gocle blts~ so r,.t#4at the total
s}umber, of turbo en-cQded" w at the output is 1/R  ,o
tithes thetti the
ofbrts:iri'ttrE.itipizf.Phlrsicall'ayerpaeket.~ j+
Figure 5,2 12:916 11-1 iiuuslra!'eb tl encodin
schemefor the Wide areaData Char}n 12 The Wide:=afea
Data, Channel: encoder patam&tets shall be 'as
specified iii Table WO 2006/015268 PCT/US2005/027104
52 Data.Channel Discord Stitt Rate 7/2,.113 or 213
Turbo Turbo 10 Encoder Coded Bits Encoded code  PLP _
Bitsr Encoder Tall Field BIW iryternally Genereted
Tatlbits  par' t?9t .. per Pa a Pa6kaf' C. nne,@~lg
P.aeke  1Q00 .q94. .200b  '000 04, 11/3 .0000  



1900 99A 213: 7,500 .2 Figure E.2.1;2.9,6:1.1;1 Data
Channel Encoder s. 'i' Me5,2'.,1,7.9 6:1,1y1 Parameter;
of'tlte:Data'Ch nel,i!ncod'er Bits Tlrbo Encoder Geode
Rate Turbo Encoder  Input Bits Output bits  10,00 994
1/2 2000  1000. 994 143; 3.p 00L  10401 994. 2-]8 15;
0.0;  4 The turbo *neadix used for Wide aYea Data
Channel l?hysioal lave .packets sha Wbe es  4
eclfietlinSB:1,9.2:L1_  7 The 6466W-data, 04115pt tits
are generated'-by cloclnnp:;the.eoiistitiient eheodeis
Nucco  a times:uiiEtt the s. aches ri :the'il  ,' vr1 p
posttta . *td punOW. ig tkie AtltQtit:as:sp'ecified ih.
Table  s 5 2 1 2 9 "6 .1 44, 1 it_a ppppturipg p
ittern, a,'0 means that the;bit shall be deleted  10
ztrtd :a'`1' meazi"s:'that the-b'it>shall.be pa'ssed,
Tiie constituent encoder outputs-for each: bit  ii
pectod shall be:,passed 3n `,the. sequence ?4r Ypr;
wait, the x output::first, -Bit  '72 repetirion his not
used rn:gencratingthe ;encoded: data, autpuv symlit7ls;
. 13 The eististitizent eiieo.'der output symbol
pViybtut7ng for the-ta'it''p'eriod.slaall:,b'e as
specifed  14 to Table ~5 $ 1 2 9::fi'.1 ~.1- '. Wiiliin
a.punctur ng pattern,,a rnean_sthat'the symbol. shall
1s. be; deleted and a'1'rueshs that a
syaribel.shall'be.passed. is For rate 1 /2 turbo codes,
the tail output code bits for each of the first three
tail bit periods  17 shall be,XYd; and the tail
output=de bitsJgr each-of the:last threettail bit
periods shall be  X'YOp 18  ts. For rate, 1J8
turbo'cdde'sbthe tail. output code bits for `each of
the first three tail bit periods  no shall be XXYa, and
the tail output code bits~fgr each pf the. last. three
tail bit periods shall  21 22, For rate 2/$
turbocod'es, the tail outpi t ccde.bits~ fot the
fir.'st three, tail bit period's shall be  23 X10,
Xarid XYorespeetiyely, The tail output code
bits.fq_rtlie-last three tail bit periods;. shall  24
be.X'sX'Y'OandX',.Yespectively. WO 2006/015268
PCT/US2005/027104  



53 Table Puncturing Patterns for the Data Bit Periods
Code. Rate Output 112 113 2/3  X 11 .1'1 1111  YO 10 11
100.0  Y1 00 0.0 6000  X00: 00 '0009  Y':a Q1.. 1,1..
0,001 06 .00: 6060  Note: The Imacturing table is to be
read fri M top to bottom. I Table Puncturing
Patterns.forthe Tail Bit Periods  Codo'Rate  Output
]f2'. 1/3' 213 X: 11'1?Og0 1.1'1::Q90' 111' 000'  YO
11,1; fl'00 . 11'1'000 101000  b'O 000 000 000_ 000 000
Oti:Q;1_ x oe'v 111 qoo 111 7 I1 .000 _j 'Ob a14  Y'i
l00 00 ? b.60; 00.0. ;900 000,  Note > ,or'rte l12
"Etura etadeS,'tlt puzcctring table-lo tobe read  first
from top to bofto a and then from left to right. 'For
Rate 1/ 3- turbo eode;-th8 puhcrnt1r g table is to b
read frdat top to, h'ottom  regeating:X amd X', ,and;
than froxp 1ef$ to right der rate-2 J3 ttgrbo
cddes,'the'puhdfuiin%table i"s f&betreadfirstfr6m top
to b6ttoin  and tiett`1'ram'1ett:ta:xig a
5:2:1.2.9:5.1.:1:21 utbd lnterleatYdr 4 The' t,jrbo
interleaves for the. Wide' afea Data Channel shall be
as specified in  s 5.2.1:2.9.11.2, s 5.2.Bit
Interleaving r The Wide areaDataChanneli rbo
encodedpacketsshall,b'etbitihterleaied as sp'ecifed.in



b 5.2,1.2.9.2.2. WO 2006/015268 PCT/US2005/027104  54
1 5.2.1.2.9.6.1,3 Data Slot Allocation 2 For the
Wide-area Data Channel, up to 7 data slots may be
allocated per OFDM symbol for  3 the transmission of
multiple turbo encoded packets, associated with one or
more MLCs. For  4 certain modes (2, 4, 8 and 11, see
Table 5.2:1.2.8-1) a turbo encoded packet. occupies a
s fraction of a slot. However, slots ate;;aftoeated'to
MLC in a manner that avoido~mtIMple.  t
2vLQs.sharingslots}vittzin:t: e,same'QFbtsymbol. r
5.2.1.2,9:6.1.4 Filling of Data Slot Buffers a The-;
bit-ipterleeavad co, de bits-of a.Wide-areal Data.
Channel: turbo. encoded packet shall. be  s wiirteri
into oht ormote data.$lotbuffers. Thl se data slut
buffers coriepond to sldt.indices  16, 1 thrQu*r, 4a.
-Thetlatatl'ot`buffersi'eshall beylaOObits'for
'QPSKa1iiI2000 bits-. fdr.1'fi-QAMacid layered  42
modulatiog.. 13. For QPSK and 16-QAM modulation, the
bit-interleaved code bits shall be sequentially  14;
written, into the .slot buffer(s). is For layered
mtsdulation, ;t'he biti interleaved; code-bits
corresponding to the base and, the.  10, enhancement,:
components shall be :iiitdrleaved as 'illustrated In
Figure 5 2 12,,9:6.1.4-1,  17 tirior."to tiding; thie.
slot buf(e4iI 4e. bq 'bl': bar. u~, basecompgnentbits,
enhancemen4'pomponent  84., :ej,' .gp, .: . e bils ee
ba .rei ::br. gtia c so. FJgure 5,2' 1 2.Q,6,1.471
Yitfstleadlpg of$ase gnd` ahanceuient
eoutpuhent`bi#s'.for.  n Fill3rtg thc'SIbt l3uffer
Yuri--Layezed.MOildlatTou. is Figgze 5;2 1 9.6,J.4 2
41usbates. the' case.'wk ere;a single. turbo encoded,
act Spans  zs. three;dMa'slotbuffers: Encoded Packet
Data $otj DataSldt2: DafaSlot3~  24 



rza 1?igure 5:2,:1.2:9 "16:;1.4-2 A Data Channel Tu.ibq
Encoded Packet, occupying three, Data  2e
Sl'ot.,Buffet5:  2i Figure- 5.2.1:4-3 illustrates, the
:caste where abase eonpgnent'turbo encoded.paeket  28
with code rate 1]3 issrnultiple;Ged with an.
enhancement component . turbo packet (with the  2e some
code rate) to occupy 3 data'slotbuffers. WO 2006/015268
PCT/US2005/027104  55 Turbo Encoded Packet Turbo
Enboded Packet  I (Base Layer) 1 (Enhancement Layer)
~~; Wit; ~'~--.~2:.~ h~ ir.rnlfYiTat l 4 ~;~d>~'~5  ,~
v a, rn rr. t Es z Figure 5.2.1.2.9.0.1.4.3
Multiplexing ofsaso and EnhancementComponent Turbo
Encoded .packets occupying threel?ata'B1ot, Buffers a
'F fg~xre 52,1:2:9:6.1.4.4 illustrates the ease+wh ere
a: Data Gbariiiei turbo encoded packet  t oceupies:.edl
ct on of a:data: slot Ond,.fbut turbo encoded.',pekets
are re.quir-Hd:tb, 01 tip ai  a integer numberof
.data'slgts. o Packet2 ~Turb~o Pack~et'3 E Tutba Packet
4  Turn Packet 1 Fu y L-- l 'DalaS.lotf Data'Stdt2
D:a'tit Slot '3` e Ligon 5 21.2:8%6 14=4.4 pate
Fianael'i`n Apo-Encib4etl I'ac$t t.:OOCUpy sag 3'D'ata
51'ot  Buffers  to ~The:,three slots_ iii the figtine
inay `span one .OFpIvi .syin'hp) or multiple
~consecuttve OF'Dfvf  % it symbols. 1n citlyer: case,
the data slot allocation over an OFDM symbol for an MLC
slis<tll it have?:cbnsecutiveslot.iztelices. 3, FigU
e.S2k1,2 9'x61.4:5 illustrates a snapshot of slot
allgcationS44 five different M'LCs over  i<
t),itee:eotlseCativc OFDM symUo1~ iir a.-: frame.: It1
the"fi te, 1EP nirri denittes ztrh.ttti, Ua  15`
encoded.,packetfortiae 1GIfG.,`3t7.t a$'S,tgurq iN ::
MLC: 1. rise.. trx3ii5ruit xitod'e 4:artd.:iequires
three slog for .east} turbo::epcaded  z packet ,:I$
uses 3 conecugYe;QFDTvI s mbols to send on-
turbo-encoded paekex. e; Ml C 2; uses.transra tmode1
and. utilizes 2. slots,to:tran ni t a.s ngleltvrbo
encoded  



is- packet:'I't uses:OPDAT.9s ,rhbols-n and-m+3,: to
send two thrhb ehcodedpackets. 20 . MLC 3 uses t=
nsmit; diode, 2'- and' regtpres 1;5 slots for'
trans'mittirtg, .one turbo  si encoded .packet.. It
uses three coitse4vitive : OFDM. symbols: to. transmit
6 turbo:  2.2 enco'de'd packetsi 25; .- MtC. 4 uses
transmit mode- I and requires, 2. slots to -transmit a
single turbo  24 encoded :packe't. 'It uses 2
consecutive OFDM symbols to send two turbo .encoded
25: packets. 2s: . MLC S. uses trari.1 1 .11 sinit,mode
3 and ;equines I slot to tratisrnit a turbo encoded iv
packet: It'uses one O?DM symbol:fo send:a turbo
endodedpacket. WO 2006/015268 PCT/US2005/027104  56 r
i' k . !e  data slot 7 P- ,r t rT P D ~, 'TEtP s  data
slat 6 r,,r ' y . date slot 5 daia M.4 oa(c) o o
date-slor3, 1'"dato'sl6ti  dataslof-1  ......... .
......... OKDM' IAF.DM I OFDM- Symbol lndex# '
SmbolIndex (( SymbolIndex i. Fi a 5, 2:'.1,2:9:6:x;.4'-
Slot Ailoc t'fon to Multiple;lW Cs;over consevut4ve;
OPDM  a Syiitbpls in a^isie: 5;2,,.1,'' B T.,5
$1.ot:Scrambling.  4 s The bits (19'L''eels='aliaca#ed
:skit )buffer shall bb st tari~b}ed' a5 specdidd' in
5`2:1.2.9.1..2,3. The  s; scratrilieshslot;
bpfferf,d'enoted;py58;. r. S 2 1,2:9,6 1 b Ivlaplimg
o,'f Bits to M9dulaUon._Symbols 



a For.tl}e. Wide-atea 1jaia. Channel, depenc(ing on the
transmit: mode, either QPSK, 16. QAly1  s, or Layered.
M6dulatibnai'iayIYe*used: do
52.1.29.&>:1,6p1..QPSK:Mpdulafian 11 Bach:'group.oftwd
coris'ecutiGe:bifs;froa?the:ith scrambleed"slat buffet
SB(i,214 atid-SD(i,21c  iz + 1); i=1,2 -.'7, k =
G,1,,,,499,.whlch. are Iahelgd a$ so anti s;.;
respeetiuely, shall be. mapped  is into a Complex
modulation symbol M$ (msnQ) as speoified 1n Table 2-1.
14 with D Figure- shows the signal constellation for
the QPSIC  is modulation. ,is P6-Qt1M'Modulatiion i9
Each group of four conS'equtive, bits fronm 'the:
scrambled data `slot :buffer; SB(i,41s),  is
SBj,4k+1),'SB(1,.4k+2) and 0,3., .., 499.slxall be
grouped and  is '?napped.to a 16-QAM complex mod:
iation:symbol. S(k)= (ml(k), ni-6 , k =.0,1,....499 as
20 specified.'inTable.5,2:.1.2.9.6.1.6.2-1with A=1/40,
Figure 5:2.1.2.9..6:1,.6.2-1 shows the WO 2006/015268
PCT/US2005/027104  57 1 signal constellation. of the
16-.QAM modulator, where s0=SB(i;41c), s1=SB(i,4k+1),
z s2-SB(i;4kt2), and s3 - SB(i,4k + 3). 3 Table 16-QAM
Modulation Table Interleaved Bits. Modtilaooa. Symbols
SB(i;4k+"3). SB(1,4k31) SB(i.4k) sg tUt, ft :5o ,aQC ~;
?n1(k)  0. 3A: 3A  0 3AA 0 1 SA -A.  0 0. - _ 1 ik ...
3A. -3A.  0 1 0 0: A 3'A  0 0, 1 A A  0 L } 1 A =A  0 1
L 9 A 3A 1 A U' -A 3tl  1 '1" U 1 A A  1 1 1` 1' -A -A



1 1: 1' 0: -A =3A  1 0: 0 Q --3A. 3A  1 .0. 0: 1 73A.,
A  1 b. X. 1.. -3A =A  i . Q 1 a ~3A. -73,A  4: WO
2006/015268 PCT/US2005/027104  58  Q Channel 53S2SISO
0010 0011 0001 0000  i 3A A = 1j l0  0110. 4111 .0101
0100 -3A. -A t1 3'0, I Channel  1110 11.11 1:101. 11d0
i -A r 1014. 10'11 1OR7" 10,00  i ! ..,%40 It z Flgiire
5:2:1.2,0;6.1:$.2x1'
Signal.::Catlstellation'fof-16.QaLModillatiOa.  3 5
2.1;2.5 61 6'S Layered ,Modulataon with Base aiid
9nhanceniegt Components .4 Each group. of four
=consecu'tive: bits Prom :the i' scralnbied data si(c)f
buffer,. SB(,4k),  s SB(t,4k+t7, SB(i,4k+2) and
SB(i,4k+3), +4,2 .7 ,. k i0 l,. 499 shall be ;g'rouped'
and  s snapped to a 1a'ered moditlatton complex symbol
S(kj (i11i(k),. m (kJ)?, k 0,"1, 498 as  7 specified in
Cakle. 6 2 72;9.6 1,6,3-1, If r denotes the energy
ratio between the base  e component.ari4 the
eAhancQment .'eonpponent, :then a and' Q shall 'be.
'given by.  a a= P and ~i l (seeTable.5.2:1 2.6.1 a r-)
and )6,q +o rigure' 5.2:1;2;9:.6,1..&.3-1 6hdws
the='sigpal eo istellatiori fbr the'1ay ted
xilodulation, where  1i Sp SB{i; 4k);,'s',7=SB~i4'1c
L); s2-SB(i4k42i, and sr='SB(i,4k+ 3): it should be
noted that  Ix the procedure for'f ili4g slot U
lifer(s) ensures (see E}g>are,:5 1.4-1) that bits so  



13 and s2 correspond to the enhanaeinent component;and
.bits S1 and s3 correspond to the  ii base.0.64ponent.
WO 2006/015268 PCT/US2005/027104  59 Table Layered
Modulation Table Interleaved Bits Modulation Symbols
S3 52 sl. 90 mq(k) ?nI(kl  S)3(?,41i+3) .SB(i,4k+2)
$B(i,4k+1) SB(i+4k) o a b 0.*Pa  0 U 0 1 a+p a-p:  0 0.
1 1 q+(i a~  0. _ x c weP a:  0` i' 0 0. a P u+ 1 0 1
a-P  0 1 1 1 a-P c_FP  0 I 1 0 -a-P  I 1 0 0 a$p a+(i.
1 1 .0 1 13 a p  1 1 - 3 l Y 6; ap -a-P  i. tl 0 1 -a-R
~s-P  0 -94 1 0 0 -a-P -&-p  Note*. m r ~, Q f j Whdrt
Pis 60.,U46 ofthe base:.comprSii it,esler y to  2(I}t
21+r' the etitanpemet cottrponenC ea ergy. WO
2006/015268 PCT/US2005/027104  60  Q Channel sis2s so
0010 0011 0001 0000  



2(u2+p) =1 01101 0111 0101 01do 4jt 6 a-p -a-p -a+(i
a-(i a+p 1 Chan el  1116 1111' iili i10p '  a+p; ii S
itto- Ioii iooi lobo 2
Figure,5:2,1,71:9<6.1b_3-7-Signal.Constellationforr
Layex+ed.Modulation:  a 5 2 1 2.9..:6 1 6`4 Layered
Mudulatlor;5vith,Base:Ggnip'D.15efikOnly 4 The
2ndoalid'4!h bits::frdlisi each group df four
:eonsetiutivd bits::frbtn, the EP scrambled slot  5
buler"S)3ti, 41s+1j and $B(}, 41c + 3~ j =1,2 .. ?~ 7c
tr X1,1 4 9, which:ar labeled as su arld  e s1,:
t@S~eeiiveY , sbd71. be mapped into: a, complex
zapduiat iin symbol Ivi$ (inl, mQ) as  r .speeiter] an
Tgb]e. S 2.12:9.1.1 $ 1 :with ]a = .11 Figure X2,1'2
x:1, 1'.3-1 shows the  a signal',coustela*rflortile
~IPQK;1ngd'.tilatlgn, e `5 24 2.9 fi, i. 7 Slot to
Inlterlace*Mappxg ,,g The mapping of{slots to;
interla-ces:for rlxe tide;;area Data Channel OFDlv1
symbols shall lie  i1 as specs edin S 2-.t.2,14:. , ,i
5,2:1:2.9,~6'.1:.8'Iyiappizag.otSlot.Buffer:lt7kslulatl
on.Sj'rnbiils to Interiat&$ub-earrieis .ia The 500
modulation syriibols
in..each::allotakdd:.-slotshall,tiersequelitiaily
assigned;to 500  interlace sub .carriers using the
groGeclure speciix'ed in 1,2:9.2.8. 7s -5.2,1:2.9;6.1.9
OFbm bommon Operation is The modulated Wide-area Data.
Channel sub:carriers sball undergo. common operation  v
specified in .5;2..1 2.11. 18 5.2:1'.2-.9.6'.2
Wide-area Data Channel Processing for Una11ocattd,
Slots 19 The unallocated slots in the Wide-area Data
Channel .use, as input a 100'0-bit fixed pattern,  ?o
with each bit sett6zero, These bits sha1l -be processed
acddtdiiig,t'o the--step illustrated in  21 Figure. WO
2006/015268 PCT/US2005/027104  61  5,2.L2.9t6.2,1
Filling of Slot Buffer z The buffer for each
unallocated slot of the Wide-area Data Channel. shall
be. completely  



a filled with a fixed pattern consisting of. 1000 bits,
with each bit set to `0'. 4 5.2.1.2 9[6.2.2Slot
Scrambling s The, bits, of eachunallocafed
slotbuffer'in the Wide-area Data
Channel.shp1l'be%scrambled  6 as specified in
5.2.L2,9.1.2,9, The scrambled slot buffer is. denoted
by. SB. i 5.21:2;9.,6,2,3 Modulation Symbol Mapping o
Each group of two consecutive bits`f om the
ihk'scrambled slot b'iulfer, SB(i,21t); andSB(i,21c  9;
+ 1)', i=1,2,.,:7, k 0;11.::4.991 v/lticli4ard labeie'd
as so and sy sespecbvely,tshall bemapped  no, into A
complex m6aurafion e +mbb1MS= '(tni~ iil'Q) as
:speafe'd_ h Table 5.2: L 2 9:T. L 3-.1.  It with I7 =
-1/: . Pigure 5:2.1.2.9:1"1,3 1 .shows the signal
constellation for the QPSK  12 modulation, i3
5.2.1,2.9.6.2.4 Slot to-Interlace Mapping 14
The.,-mapping of slots to interlaces for
the:uhallocated-slotsin,the, Wide-area Data Channel
A,s OF : syr4bgl shall be''.as; speCS#le41 9:x;:1" 10,
~s 5:2.1.2 9 6 214 Mapp'ing;of1S1ot Btaf e. 47gdulaf on
ymbols to Interlace S.ub-Carriers it The' '800
modulation, symbols in, the slot Liu#fer shall ,be
sequentially assigned to $0,0',  a,
hnterlace,'sii8-camera>as.friUowQ; :the7 delft Baas
mb.awafiori gmbibl (.where is (4,1,,,:499} j  a shah be
mapped to the rh'stjli_ carC 6a of that ifiterl ce: zo.
5`2.1.,2:`9.:6:2:6.OFDM Qomintin:Operatidn: This
modulated Wide arcs M# ?Channel OItM symbol sell
earriecs shall undergo  commonnperaUons.asisptehfed
rl.5:? 1,2.1'1:. xr . 5"s:~.1 a2 , 9.7' liooa!-.aeeg:
I) ala.0liannel ,aa Th'e; Ldcal-ate
a:D'atatlaahpel>i:S:'.use& t4 c4arir,Phyaie'al
l'aydtpackets meant for ldcalzarea  as. multipast- The
Physic,l;layer~ pae ets for the, Local area Data
Channel can beassoei'ated  it with any:ohe of the;
:active MLCs fransmftted -in the'.LO'caL area. zi
5,2.1.2:9.7:1 Local-area Data O1arinel Prvce.ssing.for
Aiocated. Slots. 2e The: Physical layer packetfor the
Lo:cakarea.Dat4.Channel shall be processed 'accordin&
to  25 the steps illiustratedtin Fgure,5 So For regular
modulation (QPSK,.and J,.6-QANIj,: the physical layer
packet is turbo-encoded  3+ and bit interleaved before
being stored the: Data: slot buffer(s),or.]ayered
modulation"  32 the base-coinponent,Physicai layer
paeket and the enlianeement-component PhySical.Sayer
ai :pdt:ketare. turbo-encoded and bit
interle'aved.iitdependently before' being multipleked
1'n to  3 4 the Data-siot.buffer(s).. 



WO 2006/015268 PCT/US2005/027104  62  1 5.2.1.2.9.7.1.1
Encoding 2 The Local-area Data. Channel Physical layer
packets, shall be encoded with code rates R =  3 1/3,
'/s, or 2/3. The encoding procedure shall be identical
to that for the Wide-area Data  4 Channel as specified
in 5.2.1.2.9.6.1.1. 5
5.2.1:.2.9.7.1.2"B.it.IntefilCaying s The Local-area
Data :Chanhel'tutbo?encoded packet shall b"e& bit
interleaved as specified in  r 5:2.1:2.9.2.2. a
5,2"1,2.9,.7.1,.31)a*glot;Allocaiion s Fohthe to val
arcs Data Channel, k> 4e slot gfl.caticn shall be as
sif 1,2pecied in 29.6 3.9.  1q 5.112.9Z;
1,4Filling,of'pataSlotBuffers. 11 The procedure for
filling the slot buffer fbr the ,Local-area Data
Channel. shall be as  12 specified in 5,2.1,219,6,1.4.
13 5.2,1..2:9:.7.1: 5."Slot Scrarnbhng: 14 Thi
blts`ofeac11 allocated slot buffer-shail.be sorainbled
as: apeeified in:5:2.i:2.9.1s23, The  1s scrambled
slotibiiffet-isxleslotedbfB'.,. s 52.1:2,8 7 S
61Vlappiiig:.af Slot bits to 4biiulation &ynibols: v
For, :the Loloal-area- Data Channel, 3epenrliri en -the
traris~t mode QPSK, f 6-QAtvI or  ;ie I;ayeFed
l4odxila't on may be;.used. 45 5:2:1:2.4 7.~1
6i:1,QPSK.1Qfbd.llafiori;. ;o Each -group of two
nonsecu{ ye bzts fzoxu the scrambled slot buffer sha11
be mapped in ,te a  24
QPMmoduiatitinsylifbolasspeoi'fied'iii5.2.1.2i9.6'1';
6:1..: & 5.2.1.2:91'7.1.6:2 T6-QBM,;Madtilatio'z% 23
Eachgtoup of'fout consecutive bft,frorri'the scrambled;
slot bvffer'shall be mapped iftlto...a  ~a. 16=RY M...
gdu`lation:syrn.11:d1 as~~spep?fied iii: ~.$;2 1:
;4.~6.'.1.6:D.. 25. Layered Modi 1atioii w 4i Map and
Enhancement components 26 Each group, of four
consecutive bits from the .scrambled. slot. buffer,
shall be,rnapped in to, a,  27 layered modulation
symbol.as s0ecified.fn5i2.1:2:9.6i1,:6.3 . 28
5.2:12:9:7.1.:5.4 LayeredModulatio'n.With.Base
Component Only zs The Zed and 4tb'.bit's frbrn each
group,df'four.eonsecutive bits,:Irbm the scrambled slot
buffer  ao;. shall be mapped
into'aQPSjCmorlalafion..symbolasspecifediti6:$.1:2.9.6.
1.6.4. 



}i 5,2,1.2:8.'1,1..7 Slot to lhterlage M apping. 3z The
mapping of slots to interlaces for Local-area Data
Channel OFDM :syinbols s11a11.be. as  specified
in.5.2c1.2_10. 33 WO 2006/015268 PCT/US2005/027104  63
5.2.1.2.9.7.1.8 Mapping of Slot Modulation Symbols to
Interlace Sub-carriers z The 500 modulation symbols in
each allocated slot shall be sequentially assigned to
500  3 interlace sub-carriers using the
procedure-specified in 5.2.1.2.9.2.8. i
5.2.14,9:7,1,9.OFDM common Operation s The modulated
Wide-area Data
Charirielsub-carieis'shallundergo..cominon eppratior s
as  p speeilieci in. 5.2. ,2.11., 7 5.2. 1.2.9.3.2
Local-area Data Channel Processing:'forUnallocated
Slots a The unallocated siotss;:in the,Loral-area, D,a
a Channel:RSe as input g.1"ODD bitsfixed.pattern,  a
wit . eaclibitae"tto.zero These bits shall lie
processed aceotd~zlg.to,the s"taps illustrated-in  io
!Ffgurei5,2:1%2:9.1,2-1, . " 5,21:2.9;7.2.7 Filling of
Slot Buffers 12 The buffer for each unallocated' slot
of the Local-area Data Channel shall be. completely  is
filled with, a fixedpattern consisting of 4OQQ'bits,
with each.bit set to `0C 14 .5.2:.1:2:917,2:2 Slot u`,
etainbling as The l its af.eaoli:unallocatedslot.
buffer in. the: Wide'; area l',}ata Cljgnnel sha_ ilbe
scrambled  ~s a`s:speeified'.iit:5:2 1.2:9':1:2:3: The
scrarnb1&* ldt buffer-is'.deriotedcb ,SB,. v .
552:.1:.2c9..7;$:S:Mgdu]'ltibn Symbol.lviappittg ;is
Each group o:tw'd-coiiseeutive, bits froth the
scYaiiilile"ii:-slnt buffer sh211.`.be mapped in Ufa a
is QFSTCtitodSalation symbol a5 speozfiecl ~tk 5;
2.1.,29 fi.3:. to-IxiterfaceMapping  -2, Theimapping of
slots: to iiiterlace_3., for tine unallocated slots
inElio Local-area Data Channel.  O> A$ syml?,q] shall
Ire'as pea~fied 1ri 5 2 1.2;1.D' 2a" 5:2.1,.2 9
7r2's5',Malipingrof Sldt'BUffer Matlulation. Syrr`tbb1
to>lnferlac'e" S'ub-carriers ,241 -The ; 500 rtF.Qdulat
thi., symbols ;in-:the slot buffet shall b'e
sequentially Assigned to 500.  2s1 interlace sub car
ersiAs fo1laws the. {th complex rrrodulatioxi symbol.
(where, t e {0,1,:.;499j;J.  i shall be:.'niappod to.
the ith sub-caY-rler~ofthat'Interaaoe. 



.27 0PDMCommon.Operation 2b This modulated .Local; area
Data Channel OI::DM symbol sub-carriers shall undergo
29. commouoperations, as specified in 5:2.1 2..11. ao
5,2.'1.2 10. Mapping ofSlots to Interlaces 31. Theslot
:t'o interlacemapping varies from. one OF15M symbol. fo
the next, as specified in this  32 section, @a, There
are.-8 slots' in every OFDM symbol; WO 2006/015268
PCTIUS20051027104  64 1 The FDM Pilot Channel shall
utilize slot 0. Slot 0 shall be assigned interlace
lpjj7 for OFDM  2 symbol index j in a superframe as
follows: 2  if(j mod 2 = 0), then lp[1) = 2 .  a
Otherwise, 1p[I] = 6 s The'intetlace assignment
pigcedurc for slot 0: ensures tktat. the FDM Pilot
Channel, is  s assigned interlace 2. and 6 for even and
odd : O. FDM symbol indices respectively: The  i
remaining 7 interlaces in each OFDMs nibol are
assigited'ta slats 1 through 7. This is  a illustrated
in Figure where Pad 17 denote the interlaces assigned
to the stots  s, occupied by the FDM Pilot Channel and
the,p::ata C larinel, respecti'vely, 7 LI ;0.. 1=1 1 1,
6 . 1_J 5 (r) .L!1 F FD db 4 E 0. Fril E (c) . 0  C C.
3 D CY., `Cl'..O .D 0  Cl L7 'Q0' o jQ ~~"Q D. "D. CI
s, 1 el oFpM'S b I f 'Ei'guie.5.22.2 .O-i 1
teilace:iAllabations ,ta,FDM. Pilots  ;z' Ttie;slotto
iii'tertace m'apg ngfor _sI'ots`T'thougp".:7
sha)L'lie:asfq]lows: it l et I be the'lilt value
of'the4ptpj1aceindex.i (i E{0,Z}). Denote.. the:
b'i't-reversed  ~c vahd..ofd:as ibr 



s 2: Let j dehote 'tlie. p ihtarld"c'e as. defined iii
5;2.1.2:2.4. Permute: the interlace  is sequence. {lo h
la 7a l"Ts'fs 7 by ii~pl'acingg `theindex (i E (0 7.})
in h viith ibr fo generate  17 the perlnuted.
sequence,.1?S=[I6`T4: h Is 1i:ls 1 .S7]., 1i 3. Chlo
interlacess4 Ly and 16 in-tlie-,P$'to: generate
slioxteneti. interlace sequence, STS, =  ee,
{Io,I412116 Ii I's Is 17}: 20 4.. For the Ol DM symbol
with index, j (, j,e j1; l I99,}~ to in a superf ame;
perform a right  21 hand cyclic s'hift4l on S16 in
:step 3, by: a value'equai to (2 x j) mod 7 to generate
the  perir uted. stiortene l interlace'scc tense PSISQ)
22 a since- interlaces 2 and interlace 6 are used
alternatively for the pilot; the ;emalning seven
interlaces are used for assignment to ,data-slots. WO
2006/015268 PCT/US2005/027104  65 1 5. If U mod 2 = 0),
then choose interlace 16 in the PSISU), Otherwise,
choose I2 in the  2 PSIS[j). s 6. For the jte OFDM
symbol interval in a superframe, the ktb data slot (for
e k e {1,...7}) shall be assigned the interlace
PSIS6)[k-1]. 5 Figure . 5,2,1,2.10-2; illustrates the
interlace assignment to all S slots over 15:
consecutive  s OFDM' symbol intervals. The.m'appIng
iatterii Vdin slots to -I repdAtst after 14  7
consecutive OFDM symbol irltervals42, Slot,  Index  q.
,  Y.  Q 1 pPDMS3giibbi t 2' `. i 4 S ,6. 7 ,8' 9 10'
:ll` 12 %1z 1'4 'l3  Index a,.  s: iggfeS:a'r1:2' 7 d
2rint erlaee Ail'ocat orts: to .Slots  1o. 5':2gi:21).
OFDivi GpYnmoiz Operation ii This blbdk transfoYit
'th'e' eomplek modiilatlon::synibolsX-k,",,associated
*iths sitib,catriec  tr }ndex: k for QFTSfvI. Symbol
znt rval m ,into the RF'transmitted signal. The
operations are  



i9 illustrated'it figure 5 2,1.2.1'1-1.. 40 A
super-frame spans 12b0 OPDM synibcl intervals, Slot to
inter] - ace: mapping for QFDM symbol  igdeX 0 is':not;
.used. 41 Right hand cyclicsl>sftQf ihesequences-
111.13 ,4 5} by 2 yield's the,segl erice.s(2) ='J.4 5 1
2 3). ,42 The figure'shows that all
interlaces:getasdigrted,negct to._the T'ilok.interl'ace
about thesapze,, fraction  p1t me, snd.ttje.bhannel est
n7at yn,perloiaagrac4 fot:all interlaees:is about the
same. WO 2006/015268 PCTIUS2005/027104  66 cosl2n MkJt]
In-phase x,,,(1) Ym(t) Overlap er1S) k>m  LVicidowing
$y sm(!j  iIi::_ Quaii  rature  -sinl2g f0(k)11 Z
F%guze,, :21;2:11}1 AF;bt%,Common Operation  3;
5~2.1.2.11,1:IF'P. O,peratnoit. 4: The 66rnplex
mddiiiatidn syinbblsXk , k=0,1,...,4095;.associated
tvifih, the. MMOFDM  s symbol shall be related to the
continuous-time, signal xm(t).by the inverse 'Fourier
I, ,iranstomq (IF1} rquatil7;x,.$pgcifiealiy,,
:j?!~i`+Llk;W1(!  e Tv the above equation, ;.(Af)gc,
rs` Ut .stil3.iait er spacing {see 5 ;t2.2:21; while
Twct.,  TMojandTg are deffrred:3ri 522,1:2:3: rs 5;2;
1.2.7:I" 2.WintlgiV;in ti. TIi signal x,n(YJ': -,b0
wind flan(;P;n,w 'A.  0::5:i.05eds(,t+citt/T` 0t,)
Qrs.t Twct ,z w(t) 1' Tkgz.<>t~(Tags,+`j' j+: .).  0.5
0 5cos(n-m (Tg,-tfTwaz) (Twcr t 6; +Th)S ks(2:TWC~  .
The windowed. signal is-denbte'd:by:p,,,.(f) ,, wh6rd
14, Yi(r).-r',,,(t) wit). 15 In ttib Above; To aril
Ts,; a -.9.,as defined h 5:2..1.2:3'.  as
5.2:..1:2:11.3Overlap.anc] Add' 



,7 The base-baud signs] s (t1'shall.be' enerated.
by.overlapping~ the wmdo.wed;,cdntanuous- ie time
signal's frosuccessive, ORDM:. symbols' by xivar This
is illustrated, in Fi re  1s 5.2.1.2.11.3-1
4edificaily,;dpp(t)is`gavenby. 20 ' S88 (t) = Z .m (t-
nu WO 2006/015268 PCT/US2005/027104  67 RreviouwOFDM
cymbal Current OFDM symbol  *s;. AM Mk We +TFGj- T.
Twat  T  1s. 2 ,F.igure5.2.1.2.11.3.1 Overlap
atWindowedOFDM Symbols  0
5,2,1.2,11t*QatrT$XM.c:Sltil'atign: a The tb liase'and
u 3itrattue bae& acid signals 9$alI `he up-converted tb
EF':frequeridy and  s. suiitined to: enerate''thi RF
vavefoiins 4!)`, 3n Figure 5.2.1.2.11-1, Jc(k) is the
centre  6 frequency, efthe k`h PLO R':channel. (see
Ta81e 7 5.2;1.3'Synchronizationand Timing  s Tp be
proyi4ed,: e'. 512 1,a::1t ptjF ejh enee.S`eitFee  r,t
5,23 .3: F:l;Q'-,:netivurktran.s.r ion 1}me 68  CLAIMS
I. A method for mapping data slots to an interlace for
one or more OFDM symbols  comprising: mapping a pilot
channel slot alternately to first and second interlaces
from a  plurality of interlaces for each OFDM symbol;
and variably mapping one or more other data slots to
respective interlaces from the  plurality where the
mapping is varied for each OFDM symbol and wherein said
variably  mapping is performed according to the
relationship: i = 91'{(N - ((R x t~%N)+ s -1)%N} 



where N = I - I is the number of interlaces used for
data scheduling, I being a total  number of the
plurality of interlaces; i e {0,1,   ,I 1} is the
interlace index to which a  particular slot s at a
particular OFDM symbol t maps excluding the interlace
used to map  the pilot data slot; t = 0, 1,    ,T - l
is a OFDM symbol index in a frame of OFDM  symbols, T
being the total number of OFDM symbols in a frame; s =
1,2,  , S - I is the  slot index, S being the total
number of slots; R is a number of shifts per OFDM
symbol;  and 9JI' is a reduced-set bit-reversal
operator which is configured to exclude the interlace
used to map the pilot channel slot from the
bit-reversal operation. 2. A method for mapping data
slots for frequency interlacing comprising: variably
selecting a pilot interlace from a first set of
interlaces for pilot data for a  particular OFDM
symbol; and variably selecting one or more data channel
interlaces from a second set of interlaces for  symbol
data, where the second set of interlaces include
interlaces from the first set of  interlaces that were
not selected for the pilot interlace for the particular
OFDM symbol  and wherein variably selecting the one or
more data channel interlaces is performed  according to
the relationship: i = 91'{(N - ((R x t)%N)+s - I)%N}
where N = I -1 is the number of interlaces used for
traffic data scheduling, I  being a total number of
interlaces; i E (0,1,   ,1-1) is the interlace index to
which a 69  particular slot s at a particular OFDM
symbol t maps excluding the interlace used to map  the
pilot data slot; t = 0, 1,   ,T -1 is a OFDM symbol
index in a frame of OFDM  symbols, T being the total
number of OFDM symbols in a frame; s =1,2,   , S - l is
the  slot index where S is the total number of slots; R
is a number of shifts per OFDM  symbol; and 9?' is a
reduced-set bit-reversal operator which is configured
to exclude the  pilot interlace selected for the pilot
channel slot from the bit-reversal operation. 3. A
processor configured to: map a pilot channel slot
alternately to first and second interlaces from a
plurality  of interlaces for each OFDM symbol; and
variably map one or more other data slots to respective
interlaces from the  plurality where the mapping is
varied for each OFDM symbol wherein the variably map
occurs according to the relationship: 



i=9f{(N-((Rxt)%N)+s -1)%N} where N = I -1 is the number
of interlaces used for traffic data scheduling, I being
a  total number of interlaces; i E {0,1,  ,I 1} is the
interlace index to which a particular  slot sat a
particular OFDM symbol t maps excluding the interlace
used to map the pilot  data slot; t = 0, 1, .  ,T - I
is a OFDM symbol index in a frame of OFDM symbols, T
being the total number of OFDM symbols in a frame; s
=1,2,   , S -I is the slot index  where S is the total
number of slots; R is a number of shifts per OFDM
symbol; and 9?'  is a reduced-set bit-reversal operator
which is configured to exclude the pilot interlace
selected for the pilot channel slot from the
bit-reversal operation. 4. A processor for mapping data
slots for frequency interlacing comprising:  variably
selecting a pilot interlace from a first set of
interlaces for pilot data for a  particular OFDM
symbol; and variably selecting one or more data channel
interlaces from a second set of interlaces for  symbol
data, where the second set of interlaces include
interlaces from the first set of  interlaces that were
not selected for the pilot interlace for the particular
OFDM symbol 70  and wherein the processor is further
configured to variably select the one or more data
channel interlaces based on the relationship: i =
91'{(N - ((R x t)%N)+ s -1$N{ where N = I -I is the
number of interlaces used for traffic data scheduling,
I  being a total number of interlaces; i e {0,1,   , I
- l} is the interlace index to which a  particular slot
s at a particular OFDM symbol t maps excluding the
interlace used to map  the pilot data slot; t = 0, 1,
,T -1 is a OFDM symbol index in a frame of OFDM
symbols, T being the total number of OFDM symbols in a
frame; s =1,2, -  , S -1 is the  slot index where S is
the total number of slots; R is a number of shifts per
OFDM  symbol; and 531' is a reduced-set bit-reversal
operator which is configured to exclude the  pilot
interlace selected for the pilot channel slot from the
bit-reversal operation. 


