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invention is described in terms of quadrature amplitude modulation, it is equally

applicable to phase shift keyed modulation systems.

[0003] 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.

[0004] 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
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,
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dimension). Typically, the value of "m" is four, five, six, or seven, although it can be

more or less.

[0007] 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.
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is disclosed. The transmitter includes a pseudo-random noise sequence generator

configured to generate a pseudo-random noise sequence that corresponds to predefined
system information to be communicated to a receiver. The transmitter further includes a
modulator configured to construct an acquisition pilot symbol by modulating a time
domain symbol sequence with the pseudo-random noise sequence, a spectrum mask unit
configured to mask the acquisition pilot symbol to a prescribed frequency profile; and
an assembly unit configured to place the modulated acquisition pilot symbol in a frame

for wireless transmission.

[0011] According to still another aspect of the present disclosure, a processor for use
in a wireless communication device is disclosed. The processor includes a pseudo-

random noise sequence generator configured to generate a pscudo-random noise
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I'ncl ude an 1 nstruction generating at least o
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acquisition pilot symbol; an instruction for masking the acquisition pilot symbol to a
prescribed frequency profile; and an instruction for placing the modulated and masked

acquisition pilot symbol in a frame for wireless transmission.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. la shows a channel interleaver in accordance with an embodiment;
[0015] FIG. 1b shows a channel interleaver in accordance with another embodiment;

[0016] FIG. 2a shows code bits of a turbo packet placed into an interleaving buffer in

accordance with an embodiment;
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f()tOng]Ct llyig 10 shows the structure of an exemplary superframe and channel structure.

[0026] FIG. 11 shows a block diagram of exemplary TDM Pilot 1 Packet Processing

in a Transmitter.

[0027] FIG. 12 shows an exemplary PN Sequence Generator for Modulating the TDM

Pilot 1 Sub carriers
[0028] FIG. 13 shows an exemplary signal constellation for QPSK modulation.

[0029] FIG. 14 shows a block diagram illustrating fixed pattern processing of TDM
Pilot 2 /WIC/LIC/FDM Pilot/TPC/Unallocated Slots in Data Channel/Reserved OFDM

Symbol in a transmitter.

[0030] FIG. 15 is an example of slot allocation in a Wide Area Identification channel.
[0031] FIG. 16 shows an exemplary Slot Bit Scrambler.

[0032] FIG. 17 shows a block diagram of n exemplary LIC slot allocation.

[0033] FIG. 18 shows a block diagram of an exemplary TDM Pilot 2 slot allocation.



[0026] FIG 11 shows a bl ock diagram of exenplary TDM

Pilot 1 Packet Processing in a Transmitter. [0027]
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K036k &ilGg? lashomisiaddeskadipgrgmafanprgeplar Tukg spcquige jishitecture.
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annel Encoder. [0036] FIG 2 1 shows a bl ock diagram
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[0041] FIG. 26 shows a block diagram illustrating a procedure for processing Data

Channel Physical Layer Packets in a transmitter
[0042] FIG. 27 shows a block diagram of an exemplary Data Channel Encoder.

[0043] FIG. 28 shows an exemplary interleaving of Base and Enhancement

component bits for filling a Slot Buffer for Layered Modulation

[0044] FIG. 29 shows a data channel Turbo Encoded Packet occupying three Data
Slot Buffers

[0045] FIG. 30 shows an example of multiplexing of Base and Enhancement
Component Turbo Encoded packets occupying three Data Slot Buffers

[0046] FIG. 31 shows an example of a Data Channel Turbo Encoded Packet
Occupying 3 Data Slot Buffers.

[0047] FIG. 32 shows and example of a slot allocation to multiple MLCs over 3

consecutive OFDM symbols in a frame
[0048] FIG. 33 shows an exemplary signal constellation for 16-QAM Modulation

[0049] FIG. 34 shows an exemplary signal constellation for Layered Modulation
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Dat a Channel Encoder. [0043] FIG 28 shows an

wez@spb®sy i nterl eaving of Base and EnhancenmeneCT/US2007/079787
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[0058] FIG. 43 shows another example of a transmitter for constructing and

transmitting a superframe including the Acquisition pilot symbol exemplified in

FIG. 40.

DETAILED DESCRIPTION

[0059] 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.

[0060] Figure la shows a channel interleaver in accordance with an embodiment.
Figure 1b shows a channel interleaver in accordance with another embodiment. The
interleaver of figure 1b 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.

[0061] 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
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ediagmme codeabitonrchnanried 16®. difaenh epnseellarion spinbels. 158 cxample, for

B ARo b FuS F B SBAR RLH RIS Aducn
8o Rt bitsMr® WWridef i1i¥B AE]a0ent HAELka RekuRuti At sndIhBMare 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 m 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.

[0064] 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



synbols 162. Bit Interleaving for nodul ation diversity
[0063] The interleaver of figure Ib uses bit

WO pa08/03®ayi ng 154 to achi eve nodul ati on di ver sSPE€H/USZNE079787

code bits 152 of a turbo packet are interleaved in
such a pattern that adjacent @ode bits are mapped into
different constellation synbols. For exanple, for

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

%Sr(?’ %Iggﬁadeﬂtlﬁtol\!nrﬁh{%hgg%ﬁ% bigheeents G844 19'ffg%reaﬁl? The interleaving

n into adjacent ocks sequentially and then are
beffet 294t 1s dresfoymehby ﬁwappm@ dldwgmrrdwmigthuﬂ dohentdm, tifeegby creating

BerlorGip g P 2o B ChAE S GBSt BouBresipepdntericaved
panad ofa Tdirbd ﬁicﬁ@ttz%cb?éﬁe%h Il @R iSARRkS: buffer 254.
Equi valently, as is illustrated in Figure 2b (Botton),

[d¥es| NEBE klﬁgy\h%ftz/(béi L& iy RNaed, 1?%&11@&5%&%% R¥el is 16

mCO ums e bits are erttenlntot e
puf ffevode dituompthys alolaysrdivasible dryed. r ha‘dhlsowse,rto\nmpyowedhﬁ separation

R R b S A LRS BPriE Yot AT B Shsst Whe bl rocedurs

tshepfacd int Ihgﬁre%r (BBt tlﬁwﬁﬁldaoecﬁjrib‘éie%{ {oaﬂlbwsﬁumﬁl the art that
are rmre relliabl e than the others for 16QAM depe

ndl n
W‘Jecq*ﬁ@pﬁi W@y bﬁcswaempﬂt @/outch@lsq be slopaam to thqs@ sltjll@(gm the art

h_bit
%a? the Sclga nﬂns dy ltéea alta(c) 1n an s tfj \{Vglrl]lgl Ye ! b arenfc' %0 th?se skilled

hﬁthta ag i o eh be[lﬂ%d]malguﬂder.Za shovxs code b| ts
of a turbo packet 202 pl aced into an interl eaving

ke 12 Qfothe @ssodidancss Wt skp, AeRedE BRObE a RirBYHEIRP202 are
Is an illustration of bit interl eavi ng operation in
9

distdutrdniote soups. d¥ote thiso thonembodi@orte obbets ftgurfa2armdoﬁgure 2b also
1 &‘hw 2%10 arde tlaI%O I‘Onto %PO Ienteratﬁav{ g bUflf el 2 1n Trows or
é GRG0 E 28 Hhe ONEF T AV ng DUt TRY DEPPINE TOW
tolamak QhéTB@hehMtsSvWﬂﬁﬂ ichéh goep SR AN cérdingto a0drbiBit order for
t her eby creating interleaving buffer 254, wherein n4,
pashap v erawe e TS Freaiderridanneaups ¢inktegqds dits afteiobring distributed

8 By Trel S oo Pa 32k 12, 6ok, FEo 4 oy (Y 842 169 using o

_ﬁlmpdaa:i lineud dir;mfldggoﬁ.nﬁllefgroulﬁ a{nhethél iogtee of Stmglfh\jilr@rd)lmg dbfel\éebode bits
Co

%‘ ert%%}lgﬂ’&%lgé‘ylbteo{el nPr 6\/]2} %n sgpg}m?ﬁoﬂ flow3 dﬂ@KS %hg;} Note

{_Iljﬁ?%l/%pg%%g% o AR ‘%vo%Y@lE’é’&?%épé%ﬁl% %aské%'f ‘ﬁgs ﬁ{%%dg.rQﬁ shuffling.

ure is depicted in Figure 2

YRhEaRE PR E Tor FRqhIRS sty €d 10 t he art t hat

[0067] 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:

[0068] Within or Intra Interlace Interleaving: In an embodiment, 500 subcarriers of

an interlace are interleaved in a bit-reversal fashion.

[0069] Between or Inter Interlace Interleaving: In an embodiment, eight interlaces are

interleaved in a bit-reversal fashion.



any two colums nmay be swapped. It would al so be

apparent to those skilled in the art that the col ums
woreysioaopt aced in any order. It would al so be BEPESBNT/079787
to those skilled in the art that the rows may be

pl aced in any order. [0066] |10 another enbodi nent, as

a first step, the code bits of a turbo packet 202 are

di stributed into groups. Note that the enbodi nents of

Eﬁhh] fiOWb81d4R %Bgreﬁf Q)uﬁlgsez&ll@é(ﬁﬁ’i @L akrth UL nhhBeCOb&bearriers

ts into grou However, rather than sinply swapping
caowbke othet mﬂlamnﬁﬁ) {theodddesabbe sppartiititn theschskgltaolup the eurt that the
shuffl ed accordi roup bit order for each given
§W8E$T%?W mmfﬁ@p@?ﬁﬁwqgglﬁgﬁ? groups of 16 code bits
E({gitpﬁ 2be| nglfgéllslctj_e£1§0t())?1tg %gml)orl)g_e_% 0 ?gg? re{d&ce%set %g{r%‘ieg?dl ng’:rﬁ‘aon shall
Bc 8LciRh Sodor MRS WHNARIcnfHhdRferk N EnO FMRn A0S TS cration
0 four groups of 16 code bits aft I ng
be {13, 9, 5 1} {2, 10, 6, 14} { 11, 7, 15, 3} {12
8, 4, 16}. Note that swapping rows or colums would be
a regressi veeteade> odducbdetBitRevdimghpup shuffling.
Interleaved Interlace for frequency diversity [0067]
In accor dance with an enbodi ment, the channe
interl eaver usegy egP Fg i nterlace for
constel l ation sy nterleaving to achi eve frequency
di versity. ThisveﬂmﬁmnaWGQ the need for explicit

constellation s l.eaving. .The interleaving is
perforned at tm%’n?’é]\?éTOnJe({éﬁéé]Lp’gJ\?ﬁ)hi nor Intra

Interlace Interlkeaving: In an enbodi ment, 500
subcarriers of an interlace are interleaved in a
bit-reversal fashionintkp069] Between or Inter

Interl ace | nterl eavi ohn i_nment ... ei ght
interlaces are interﬁ%évgﬁbﬁﬁﬁv ?> eVF?S
fashion.[0070] It woylipkbe apparent to those skilled
in the art that the nunber of subcarriers can be other
than 500. It woll d al so be apparent to those skilled
in the art that &?%Rgunber of interlaces can be other
t han ei ght. [OO?E te that since 500 is not power of
2, a reduced-set bit reversal operation shall be used
i n accordance with an enbodi nent. The foll ow ng code
shows the operation: vector<int> reducedSetBitRev(int

n)

[0072] where n=500, m is the smallest integer such that 2" >n which is 8, and

bitRev is the regular bit reversal operation.

[0073] 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.

[0074] 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).



{ int mrexponent (n); vector<int> y(n); for (int i=0,

j=0; i<n; i++,j++) { int k; for (; (k=bitRevQ n))>=n;

W@ 2008/0399F2 | =k; } return y; } [0072] where n=50BCT/I52087/079787
the small est integer such that > n which is 8, and
bitRev is the regular bit reversal operation. [0073]

The synbols of the constellation synbol sequence of a
data channel is nmapped into the correspondi ng

fﬂlﬁgﬂr ih &S eﬂlﬂocﬁm%ﬁ:ﬂ Uit bl 01} e @i’r%hf "ﬁ%@ﬂl%s a6 QREAI 88 pilot, i.c.,
t he assigned sl ot index, deter

Ghtentave |2 @Eirlntewk;ucmg 16 lwsed aitmata/@ky foalplllet aAS|asresidp|th;¢ €tannelizer

in Figure .3 3000 d‘ﬁﬁ i‘“h an errbog}rg 4 lot
g ipfe %?ers Pe¥EH "Gt T EAVER Pt &1 l&aém’? 85 Spplotas a
&Q&@lﬁl@% Gt WAtdota§ demRQdisnERt intellHEDSF RROFBIM 3PAbol. An Interlace
constellation synbols 304, and interleaved interl ace

Tallp és 368! tar @ap Houpt. toAl leghl@vwm@rd@m riieed eigbt BtqrBos) are used,
PSSR SR SOLETRyd i G B Bpeggion v

Snd S3@0fbr P Wﬁh@[ﬂl@&&)f éelﬁ@ﬂﬂ}l, $1007 & uskd f@tthe Pilot and Slots 1 to 7
enbodi ment, one out of the eight interlaces is_used
pisrusgd et Channglizatippy sy is sb@Wp ik Ktgurh  vlicsg thegvertical auig is the slot

AL UfR thY BbNzdn@di aQ s'ithe (?ﬁDi‘/l Eeﬁﬁtgdltlnd&*lﬁ)éqﬁﬂ'}ﬂe%blé%oed entry

can Uus€ seven |nter aces
Gahy endrire éndek hssigitedno élel cz;atespmldmgSIl@tat ais Of DoVt ke bib li timage.
unit. A slot is defined as one interlace of an OFDM

f0076p!| Fighie Hnshewk acshad@blzetidrsdidg@ch inCaco@idafcesith ah @nibodiment.
Bartlcular interlace, Since eight inter|aces are used,

igure 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.

[0077] 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
be mapped to discontinuous interlaces. More frequency diversity gain can then be

achieved.

[0078] However, this static assignment (i.c., the slot to physical interlace mapping
table does not change over time where the scheduler slot table does not include the pilot
slot) 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.

[0079] Figure 5 depicts the operation of shifting the Scheduler interlace table once per

OFDM symbol. This scheme successfully destroys the static interlace assignment



there are then eight slots. Seven slots will be set
aside for use for Channelization and one slot for
wW@R008103995% t hout | oss of generality, Slot 0 is PGBUSI007/079787
the Pilot and Slots 1 to 7 are used for
Channel i zation, as is shown il Figure 4 where the
vertical axis is the slot index 402, the horizontal
axis is the OFDM synbol index 404 and the bol d-faced
gﬂ)ﬁo[e)fn 5 1 Qﬁ)akﬁgu?afrl ageisi id daﬁwshﬂfé‘?glttlﬁtehgé‘es at different OFDM
or r espondi [ot at an DM synbol tine. 076]
Fimglond ¢inzk. shovvs a channelization diagramin accor dance
with an enbodi nent. Figure 4 shows the slot indices
[0880) v &ikureors thwevsse heldmhdéﬁat‘ikﬁﬁ dagehni vatls hibtonefidehifting sequence
reserved for the Pil ot 408 The bol d faced entrjes are ,
Fateléing 4p dongnaws of grperad PepiachitRelesstimaton fekaRrBicH rtS[?é 502, in
t{yo?d'aln@é: %v1ﬁ1dh@%ﬁmofiﬁﬂen@' g %m%nsi SHONS BRUEHRE |11¥d1¥\é fésﬂ:@@(‘fl for the
annel estimte 0077 e nunber surrounded th a
sdpgduler 5@ ik theri@rihdeercacty et émtthe Giloh&0%i Slot sgmblol index 504 is
é%uglgthl%/ Wi t h good channel estimate. Since the
5\%%1 %%8si gns a chunk of contiguous sl ots
DB PP B biot g e out e wi

gﬂ@(ﬁ é}glﬂﬂé’l%sﬁllngtte? (f)(;l i edaJ %?ﬂuﬂr}ﬁqnt%ﬂ?c%s %{hapcﬁ)l? MMl estimates

e mappe SCO ous I nterlaces.
fir @qtrestay thdi preficsicd patgahmoﬁmprttrmmnf@odchamwéchtmia@@ﬁi&]rlaces and
However at slo

RSN of il ath e e bt tde b Tiehisnis Bisalace that s

hdjpRnphenR gikde iseedul efarkddolith alqgadoes shRkioh '?&'tﬂédl%ng runs of
the pilot slot) does suffer one problem That is, if

a@adaamirrmn eharmsls@sgméastprml@mks {casss arshifgng emuanmthm)than the all
0C G upi es nul

SEEH Delindt el i PN R R an 0P Gt orLleRER R k. (The simplos

tdqiencer € H¢ Gl chzoi’sﬂsd asisce0f.c f tiegseiaylctinted st tible Th8hifted twice
cycli cal | y shifting the Schedul er

remedy is sinp
instead ohercet b |cg<qu ssmbobx Ehq s istshewpiin Stgurg e atigcegnificantly

ﬁe%g%yg%gé}%{:l on %é S%{[R?ﬁk ng tﬁg éﬁﬂel%upgtl‘;e%n repeats every

2nt ér+ déeOrBdM eymbele, wherc QFDVhes PitboInterlboé Staggdréigeperiod and 7 is
successful |y dest ro%(s t he tati c interl ace
el lﬁﬁﬁﬂﬁﬁb‘r‘% aggrphi tmépenﬁ particular slot is mapped

to different interlaces at different OFDM synbol tine.
[0082] To simplify the operation at both transmitters and recéivers, a simple formula

can be used to determine the mapping from slot to interlace at a given OFDM symbol

time

[0083] i =R{N—-((Rxt)%N)+s—-1)%N}
where
[0084] - N =17-1 is the number of interlaces used for traffic data scheduling, where

I is the total number of interlaces;

[0085] - ie{0,1,---,] -1}, excluding the pilot interlace, is the interlace index that

Slot s at OFDM symbol t maps to;



[0080] Figure 5 shows a channelization diagramwth
all one's shifting sequence resulting in long runs of
w@owd/0399d2 poor channel estimates for a parti cuPEr/usto0t/079787
502, in accordance with an enbodi ment. Figure 5 shows
the slot indices reserved forli he schedul er 506 and
the slot index reserved for the Pilot 508. Slot synbol
i ndex 504 is shown on the horizontal axis. [0081]
m‘ﬁg}’er ' ¢ Lb,l,' 2 ﬁoﬁllg% (,t)ﬁﬁf\/[ ot ifde& 1ﬁ%ss'u?&eﬁjatfl@%here T is the
conti nuous intérlaces wth good channel I mat es
fovdl Inawddr HYOFDMYsymtsists Bfa fraxher;l aces wi th poor channel
estimates in contrast to the preferred patterns of
F(WSW{ runsg Qf 9904 sGHABRR) iRk WIREES isth& It AGRMLRIST slots;
short runs of interlaces with poor channel estimates.
In the fi,gure, the interlace that is adjacent to the
088 i nfteisitheeurberoiskidid por ORDM syqokale. A sol ution to
the long runs of good and poor channel estimates
08Y] emFR'sistiRe HYBcR-ERbitirbwtgsad BALEREE TS tht Aa&1dd ised by the
all one's sequence. There are nmany sequences can be
Hdetshald be gxgliddad fram sha biskeverppleopstatiohest sequence i s
the all two's sequence, i.e., the Scheduler interlace
table is shifted twi ce instead of once per OFDM
ﬁmﬁﬂbl Exi’]lmglel‘ dﬁl,dnt embodinewt) H8, Ri=gur &h6 clndegfonding Slot-Interlace
ni fi_can roves the Channelizer interlace
piag fo ? e%’ this pattern repeats every 2 x 7 =
14 OFDM s ere 2 is the Pilot interlace
fl09g eﬂFﬁ% @bﬂf Wd+3-i18%Fhe Channelizer interlace
Shlf ing period. [0082] To sinplify the operation at
Lmpl e formul a can
PR PR e B SRl RREINE e FBLTE O o
interlace at a given OFDM synbol tinme [0083] i =W{N -
{{RXt}/ oMNRgxy |)%} where [0084] N=I - 1 is the
nunber of Tnterl aces used for traffic data scheduling,
where | 95> Phe total nunber of interlaces; [0085] i
{0,1, --rl4- 1} , excluding the pil ot interlace, IS
the inte IaQe %ndex that Slot s at OFDM synbol t maps

to; [ 008 61, , T - is the OFDM synbol index in a
super frbﬁel mhere T is the

4=5

5=3

6=7

[0093] This table can be generated by the following code:

int reducedSetBitRev(int x, int exclude, int n)
{

int m=exponent(n);

int y;

for (int i=0; j=0; i<=x; i++, j++)

{

1 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.



total nunber of OFDM synbols in a frane 1; [0087] s

=1,2, ,S- 1s is the slot index where Sis the total
wooosmes996f sl ots; [0088] R is the nunmber of shPE€T/BESWET/079787

OFDM synbol ; [0089] -ft is the reduced-set

bit-reversal operator. That it the interlace used by

the Pilot shall be excluded fromthe bit-reversa

operation. [0090] Exanple: In an enbodi nment, 1=8, R=2.

The correspondi I JYRRRI N9 forml a
becomes [ 0091] ﬁ%g{i&?ld({?&z@iﬁ o T 2% 21 0002y

where corrégsponds to the foll ow ng table 0=01=4 2
=>2o0r6 3 =1 4=55=36 =1[0093] This table can

be generatgﬁmHQ’the fol | owi ng code: int

reduced@etBltRev(lnt X, int exclude, int n) { int
nrexponent(n) int vy, for (int 1=0; j=0; i<=x; i++,

j++) { OFipwe BYAOH biltRG‘ékS th regulay bérre veuswb operetierad of i n

a frame gives additional diversity to franes since the
nunber of OFDM synbols in a frame in the current

design is not divisible by 14.for (; (y=bitRev(j,

[0p4FeXol GROMj| syijbol }=11, Pilot uses Interlace 6. The mapping between Slot

and Interlace becomes:

[0095] -Slot 1 maps to interlace of 9{'{(7 —(2x1)%7 +1- 1)%7} =R{6;=7 :
[0096] -Slot 2 maps to interlace of 9"{'{(7 —(2x1D%7 +2~ 1)%7} =R{0} = O;
[0097] -Slot 3 maps to interlace of i]:{'{(7 —(2x1)%7 +3 - 1)%7} =R =4 :
[0098] -Slot 4 maps to interlace of 9"{'{(7 —(2x1D)%7 +4 -~ 1)%7} =N{2}=2 :
[0099] -Slot 5 maps to interlace of i]:{'{(7 —(2x1D)%7 +5- 1)%7} =RB =1 :
[00100] -Slot 6 maps to interlace of 9"{'{(7 —(2x1D)%7 +6 - 1)%7} =R =5 :

[00101] -Slot 7 maps to interlace of 9{'{(7 —(@x1D)%7 +7 - 1)%7} =RBE=3

[00102] 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.
[00103] In accordance with an embodiment, an interleaver has the following features:

[00104] The bit interleaver is designed to taking advantage of m-Ary modulation

diversity by interleaving the code bits into different modulation symbols;

[00105] The “symbol interleaving” designed to achieve frequency diversity by

INTRA-interlace interleaving and INTER-interlace interleaving;

[00106] 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.



returny; } where n¥3 and bitRev is the regular bit
reversal operation. [0094] For OFDM synbol t=l | |,
wW@eR00800399SESs I nterlace 6. The mappi ng between SPOT/US2VA7/079787
Interlace beconmes: [0095] -Slot 1 maps to interlace of
7 (2xXx %7 +17 =6=7; [00B6] -Slot 2 maps to
interlace of 7 (2 x 17+ 217 == ; [0097] -Slot 3
maps to interlace of F (2 x %7 +3 17 ==4; [0098]
E()Cé'l@?] 4’%@937 LRwh alikdcg @fvick &(?nffgu?/@dlto'" irﬂpzlémgnt:itgerﬁaving in
; [0099] -Slot 5 maps to interlace of 7 (2 x DWW 5 -
hogbtdhce Wi} an emfod0i@0] WStadess 6laveges7020 compesds aare agtenna 704,
2 X 7+ 617 ==5: 10010 -Slot 7 ps t.o
a‘félgfqr a%()g, daf ref:e](vEr )Z 0%0 e ta?an_slnit?ef{/&fl]oz piw%e}ssogs mzljrlemory 714.
PRRed:88 11 2 isRpABPBf RO RSIRERtMbing N adBRALAIWItR an embodiment.
Figure 6. Figure 6 shows a Channel1zation diagramwth '
ah¢ prewsssorshiZf psasgmeaguerdd foeduffeisngr dataestmsiuyes pr gadorm its
g@e(%glﬁo rgd poor channel estimate interlaces. [00103] In
cordance with an enbodi nent, an interleaver has the
[l oW features: [00104] The bit interleaver i
IBUDENIR® PR fEsesnbontisd e lvet St Re et
diversity by interleaving the code bits into different
H9d 0P LatThg Hranymssios: ur[lbeiglzf] Physdcal Jgyasdp 3 R%waéalwqagmket- A
PERIANBL b PaAGRIHEY S [EESHBENOY Ditd TS iphysibY | ket carri
Iﬁ@RA—i%tee?Iaace ?nterlfggav?ng and INTER—¥|Slnte?¥e§cp§C e CarTies one
MhAEildyeapaakgt. [ 00106] Additional frequency diversity
gai n and channel estimation gain are achieved by
ehesigiligiyehPacted Formiaer | ace mappi ng tabl e from OFDM
synbol to OFDM synbol. A sinple rotation sequence is
R_mm]sq@emyggatluzgwegmeﬁsmgaise A AN inkifahif: 7 shows a
wirel ess device configured to inplenent interleaving
in accordance with an enbodi ment. Wreless device 702
conpri ses am antenny, 704, duptexer 706, T ECEl VET
708, a transnmittef'™0, processor 712f67}ﬁ?flﬂ(t?}{§?rnrv 714.

Processor 712,js{Ca | e of performng i rleaving in
accord arree—w%/t[%éa%“?ygﬁ%cg?tﬁe i §ié

FCS 16
Reserved 2
TAIL 6

where the MAC Layer Packet is a MAC layer packet from the OIS, Data or
Control Channel MAC protocol; FCS is a Frame check sequence; Reserved is reserved
bits which the FLO network shall set this field to zero and the FLO device shall ignore
this field; and TAIL is encoder tail bits, which shall be set to all ‘0’s.

[00111] The following table illustrates the format of the Physical layer packet:

Physical Layer Packet

l———— . —_—
(1000 Bits)
MAC Layer Packet FCs Reserved TAIL
976 16 2 6
bits Bits Bits Bits

Bit Transmission Order



The processor 712 uses nenory 714 for buffers or data
structures to performits operations. [00108] The

wo ioBo3M95y description includes details of furp¢EUS2007/079787

enbodi nents. [00109] The transm ssion unit of the
Physi cal layer is a Physical ltayer packet. A Physi cal
| ayer packet has a |l ength of 1000 bits. A Physical

| ayer packet carries one MAC | ayer packet. Physical

Hﬁl‘i?ﬁ] PPack ?iteld':@f" ﬂE@tPhEyQQél]lQ;]'er @ké:t) hoysil ‘B@ltrahﬁ}iﬁtred RAGK&lence such

shal I use the foll ow ng where the MAC Layer
Patthetmass sgnmm ‘tay(éﬂSlp)axs kl@nsmtttamftrhemdth le@d smndicant bit (LSB)

SRt o Sho SR B RE Dby b o R R ThiaS Aot

network shall set this field to zero and the FLO
Gempgatiopel the S} Bits i s field; and TAIL is encoder

tail bits, which shall be set to all 'Os. [00111] The
HOIL3hiThe HGhcemptatien dascaibed thercr ghaliabe gscdt fs oRpatiag|the FCS

RS uREHS R MBS, T Tranemssion
@3? 2?15][ g@lﬁgnsgﬁﬁ eeadd{ﬁi @ c&iﬁé%iclg&é"@% s{%g%lydte(;%e ?&Cé]ﬁir generator

Fd)lgﬂd)ﬁﬂa{:ant bit (MSB) is transmtted first and the
east significant bit (LSB) is transmtted last. The

MSB is the t m)slz| the figures of the
docunent . ék))ﬁ'pu?atl%n 1L‘E‘e FCS Bits [00113] The FCS

utati on descri bed her shal | be used for conp

{Wg?ﬁcé“hﬁ%@% sha{l g eeqpﬁlygq &l valyg epmplfek é‘PCOTF@‘GﬂM‘]he "llowing
é%gn@%pr@l?&iulre D&, ﬂlu%ﬁ&ﬁl Bid. %t ed using the standard

ener at or ynomal: g(x) =cl1l6 + cl2 + x 5

gﬂg{n%glg %glljsﬁ fi- ;I' g%terC$O hﬁtl ! §Igﬁ| fa4Y %tlahge(f § \fasl U8t is noted that

accor
initialization of the register to ones causes the CRC for all-zero data to be non-zero.

[00117] The switches shall be set in the up position.

[00118] The register shall be clocked once for each bit of the physical layer packet
except for the FCS, Reserved, and TAIL bits. The physical layer packet shall be read
from the MSB to LSB.

[00119] The switches shall be set in the down position so that the output is a modulo-2

addition with a ‘0’ and the successive shift-register inputs are ‘0’s.
[00120] The register shall be clocked an additional 16 times for the 16 FCS bits.

[00121] The output bits constitute all fields of the Physical layer packets except the
Reserved and TAIL fields.
FLO Network Requirements

[00122] The following discussion section defines requirements specific to the FLO
network equipment and operation.

Transmitter

[00123] The following requirements shall apply to the FLO network transmitter. The
transmitter shall operate in one of eight 6 MHz wide bands, but may also supports

transmit bandwidths of 5, 7, and 8 MHz. Each 6 MHz wide transmit band allocation is



descri bed procedure also illustrated in FIG 8.
[00116] Al shift-register elenents shall be

WO piosioadoszed to Ts. It is noted that initialize€T/082007/079787
the register to ones causes the CRC for all-zero data
to be non-zero. [00117] The sl tches shall be set in
the up position. [00118] The register shall be clocked
once for each bit of the physical |ayer packet except
Eaﬁfedt&'@‘ﬂa:%l: eﬁﬁﬁ{eYedEad’ﬁnﬁL@rN{P GhdnSiel Ilhﬁl B@Xi%h&t@li by an index
 ayer packet shall be read fromthe MSB
[[@QL29B; Th€hs wiahsthe sbagHadnld the satd cemtd:rhﬁreqimw pfms ietdhoALO RF
so that the output is_a nodul o-2 addition vvlth a'o
glivanelipdexubel bsiay spesHiediin dabledtkalownput s are ' O s.
[00120] The register shall be clocked an additional 16
times for the 16 FCS bits. [00121] The output bits

constitutel a of the P cal ckets
except the Reés[e({r;vll}go&%?ﬂ Sl L ?Xfﬁd ?ﬁe@%
Requi renents [ 00Y¥3¥tThe f ol IW% JeJHH S ectt i on
defines requiremenis specifiiBandd

equi prent gnd operation. Tha ttaer [001 The
foll ow ng egut+ CII?IILD shaiH rb?gpl?‘tyoﬁl othe I—LIO retwor kK
transmtter. The tpansmtter ®Rald100per at 70 ong of
ei ght 6 y W de bands, buf ma)(/) al so supports transmt
bandw dt hsl.of 5, 7? and 8 M/ 0ey/dR 6l Mz 7/\]i3rlp
transmt bpand allogation iscal I6ed72§ FLO R&@annel .
Each FLO Cranmet—shatt—te uenuteu y am Tndex | e
{I,2,..8} The transnt band/2and28he| band/ZXent er
fre

e Lo o o0y parowl AT BY S i, oo 2
Nunber and| the Tramsm t Bamnd /Buequenc| es [00124] [The
nmexi mum fr gquency differenge between [he actual
transmit carrier f8equencylandO-Hdbspecifi®d transmit
frequency shall be less than 2 10 of the band center
frequency in Table 1. [00125] It is noted that in Band

Spect rl"gtl)le @ELaq{Peﬁh%ﬂefﬁum%er an the ra%%nd[ E?aﬁ)l%c]?trequencws

[00124] The maximum frequency difference between the actual transmit carrier

frequency and the specified transmit frequency shall be less than 2 10™ of the band

center frequency in Table 1.

[00125] It is noted that in Band Spectral Characteristics and out of Band Spectrum

Mask are to be determined.

[00126] Power Output Characteristics are such that the transmit ERP shall be less than
46.98 dBW, which corresponds to 50 kW.

OFDM Modulation Characteristics

[00127] The modulation used on the air-link is Orthogonal Frequency Division
Multiplexing (OFDM). The smallest transmission interval corresponds to one OFDM
symbol period. The OFDM transmit symbol is comprised of many separately
modulated sub-carriers. The FLO system shall use 4096 sub-carriers, numbered 0

through 4095. These sub-carriers are divided into two separate groups.



Mask are to be determ ned. [00126] Power Qut put
Characteristics are such that the transmt ERP shal
wheoose3s®s: han 46. 98 dBW which corresponds to BOI/k¥2007/079787

OFDM Modul ati on Characteristics [00127] The nodul ati on
used on the air-link is Othotfonal Frequency D vision
Mul tiplexing (OFDM. The snallest transm ssion
i nterval corresponds to one OFDM synbol period. The

f R0l S HAGkL i RATRI SRS R cAFREX (TARAEAREIL 4096 sub-
nodul at ed sub-carriers. The O system shal | use
sarbesaPo iskals be mondedr ebhade mhu@dgrmbmgf&rs Tivesdled guard sub -carriers.

are di rate

b: t t
E]Lﬁo?jléggry{ Iél%e?riZ%ﬁ tr-?,ﬂgm;t/ ege tf]lg i u]%ﬁ Tigrs, - Sub-garrigrs numbered 0

A b04383 ahd 808 @Eodglﬁeroay ahd1 ek &c4Q9 @ua?b! REREAkiBFsS
al I be unused. These unused sub-carriers are

Fﬁilh ﬂ@%’égorﬁiu%’roﬁﬁ‘rlg 'a@t'f\% ShRERENSIY TR &Lt veB&ib-carriers shall be a
ansmtted on tThe guard sub-carriers. Sub-carriers
proupeifeid00 stbicatighs ¢ith i26id8, kand84D0Hg, 20490408} 40Bfh active sub-
shal | be used as guard sub-carriers. [00129] The
Q@@@W@aﬁwwmpamgxbgmpVéWQb@»carrlers The active
sub-carriers shall be a group of 4000 sub-carriers

{001 R0Ji Kebincersing seb{cdBier Bﬁ)atbng'ﬁlétﬁe FLOMG3tem, Haec40%ctubyoerriers shall

subcarri.er I y i.on 30
e i @b scoar e Byttt oF % 1 B AP Bheahe The sub-
96 sub- caprjer Eall an a bandw dth of 5.55 MHz
SATEHRACBET of ofsﬁeﬁ FROVFLO RE Channel . The
subcarrier spacin >s c shall be given by: (D)sc =

5.55 X | OfAfF,354930488° %$§§&Q%§7§QQ 31] Cbncernlng
sub-carrier freququgé the requency o
sub-carrier with index i in the k FLO RF Channel (see

Ir(ﬂﬁl.’a £ LoabQ¥R) sub-ciict Kveqlhe)ncy, tﬁ@ ﬁlehué%y GP{H%L&EQQa§§r R&th index i
he follomrng equat i on: c” (k, c (k)

ﬁﬂt‘hB)( X LARF Gloanwblgsee Tahie (llabove; ﬂ‘g{kaenmaﬂ Heroeqmatﬂdws per the
for the k FLO RF Channel, and (Af) is
following equation:

Jsc (kD)= fo (k) +(1-2048) x (4f ) sc

where f.(k) is the center frequency for the k™ FLO RF Channel, and (Af)sc is

the sub-carrier spacing.
Sub-carrier Interlaces

[00132] The active sub-carriers shall be sub-divided into 8 interlaces indexed from 0
through 7. Each interlace shall consist of 500 sub-carriers. The sub-carriers in an

interlace shall be spaced [8x(4f) . ] Hz apart (with the exception of interlace zero,
where two sub-carriers in the middle of this interlace are separated by16 x (4f)., since
the sub-carrier with index 2048 is not used) in frequency, with (4f)¢.being the sub-
carrier spacing.

[00133] The sub-carriers in each interlace shall span 5.55 MHz of the FLO RF Channel

bandwidth. An active sub-carrier with index 7 shall be allocated to interlace /;, where j

= i mod 8. The sub-carrier indices in each interlace shall be arranged sequentlally n



t he sub-carrier spacing. Sub-carrier Interlaces
[00132] The active sub-carriers shall be sub-divided

WO nios/09snt er | aces i ndexed from O through 7. Bechus2007/079787

interlace shall consist of 500 sub-carriers. The
sub-carriers in an interlace Bhall be spaced [8x (z//)
sc ] Hz apart (with the exception of interlace zero,
where two sub-carriers in the middle of this interlace

ercgncﬁﬁg af Rt ednbYumBerind 8PsutCcARES it BE itbihiceahhil 6 iﬂ"tﬂet}ange 0,
I ndex 2048 is not use In frequency, wth (40 sc

bei. 4.t he subcarrier spacing. [00133] The sub-carriers

in each interlace shall span 5.55 MHz of the FLO RF
Enaneahd iGindnelSthuctne acti ve sub-carrier with index i

shall be allocated to interlace | , where j =i nod 8.
f0va3sulrhe afahgrﬁfttehrsq%xﬁeﬁs briga@asintd b@idrReRes NBhdh QPerframe shall
arranged sequentially inascending order. The nunbering

bivesdusatecar ¥i-e¢aial 19 b anchsleall eapeiss hal 2000@FDM syrabelandbe OFDM
0, 1.. ..499. Frane and Channel Structure [00134] The
pyabrdsriie taesupstiEng shall Ge gumbesed OnthepughpbiPr afhis O3 symbol

B ESTBPhl 05 Ea PRir Abed o B e or v
By SRBE R RS mARGSS, BLANSE cofd «

FROM S§506f paorsirst s of a nunber of tinmedomain
baseband sanpl es, called OFDM chi ps. These chi ps shal

' . B5XI )
A EOF M B SR but % PR S ERR Gt o wgful par
Rfith [ QHioRSF t §:Alaf o3& i HErvREN fth WiaRof YT 8th@Bwd SvikidwWdlintervals of
guard i nterval m%th duration TFG anf”two w ndowe
HLBsY A S 6 aduidd Liads, TV Hus8tchNg HINO 9Si RS i3l be an overlap of

illustrdf'ed in FIG 9. There shall be an overlap of

TG, BELUNESRSGRRSEONDM 8y RFIM s¥ gl ) (see FIG 9).
[60136] The effective @chg%bm Phterval shal | be T

=T +TFG, . +Ts where [00137] The total synmhol
HTT6h e Shostive OB Uy bop@itsraaLshiil be T Ty~ o +T,.
. 4096

T. = 4096 chips = — " = 738.018018...

v P S 55%10° "
where 1T =512 chips=— 12 = 02252252

ot N T e

17

7. =17chips=——" = 3.063063...
e P =S S5x10° "

[00137] The total symbol duration in FIG. 9 shall be TS' =T +T1yg.

[00138] The effective OFDM symbol duration shall henceforth be referred to as the
OFDM symbol interval. During an OFDM symbol interval, a modulation symbol shall

be carried on each of the active sub-carriers.

[00139] The FLO Physical layer channels are the TDM Pilot Channel, the FDM Pilot
Channel, the OIS Channel, and the Data Channel. The TDM Pilot Channel, the OIS

Channel, and the Data Channel shall be time division multiplexed over a superframe.



[00138] The effective OFDM synbol duration shall

henceforth be referred to as the OFDM synbol interval.
wDarosfspoan OFDM synbol interval, a nodul ati on BgO8t007/079787

shall be carried on each of the active sub-carriers.

[00139] The FLO Physical |ayet0 channels are the TDM

Pil ot Channel, the FDM Pil ot Channel, the O S Channel,

and the Data Channel. The TDM Pil ot Channel, the A S

@H@Frﬁh pilghenihRl E?@aﬁl%e%@ii&ﬁ&y gRalidn Bﬁltfp'lé‘x‘%d Qi @b Q)“Is Channel

mul ti pl exed over a superfrang. The FDM Prl Channel

stivhihe Daga Chagekoey adumrﬁamn amllustrgﬂeémeEICwth the AS
Channel and the Data Channel over a superframe as

[0O14e] Tat GIDMrPlE)It Ghadkl i &dpgkxkd diieheTTIYMPPIl@t 1 Chamiaklthe Wide-
s conpr the TDM Pil ot 1 Chanpel, the W dearea

'ﬁr&ér{fi?rft} @atl%ﬁi A1k Logalarqa [deptificatign Channel (LIC), the
*F%ﬁ‘tljll \t@a@h%emﬂé‘ ﬁ%ns{tl-oln@vlott Aanh (poéndzthgf”d@ﬁﬂmng Pilot

the Transition Pilot Channel (TPC) an e Positioning
thmtel (mm)neww PP Pilbhe G‘E}MnEI Ithrt WICCHBnhET and Hlee OB Pilot 2

RNy s seie o JaaP LSy PRAT Be; Wik Tofi, TeEning of &

m%&ﬁ@m Prarddifé}s iPilbO ChhdQt (TP NRSANiI A BEd @plam lsP€bol shall
one OFDM synbol shall precede and foll ow each

Mededeagndafod o 6@9]@ AYideraeca 9pdtleocgl-arer Daghanh@e$ Channel transmission.

a TPC flankin heW Channel . .
H}\? g‘g@af?aeng d\eNare gﬁea -ared @% gﬁ%{?{eérea rI’fata) is called
WedeA dd-gaa -ﬁrr@ﬂiﬁﬂldﬂ BﬂotPChﬂtneQ(lWTmﬂ) (W@@PC ﬂ[ﬁlﬁ(lﬂ'g:’@le Local-area
fl anki ng the Local -area channel (Local-area O S

ehvearl Goed-amer QITABAAI)Arear Befa haaned h ragsnuaion ctaHéd the Local-

g%ﬁgﬁﬁ)ﬂfé ?g%{wr?éq gf#’g}c C%@W@C&Hﬁ@kg}g@ ﬁlaw_é: G occupy 10

O@@M mgmbolsmjﬂytog&h@:&\zlu{sy ZHADED M samselp e farmperfraﬁtee The PPC
shal | ve vari abl e duration and |t statu

§ ﬁcV@ﬂa‘? ¢ dysativpengdits Httra(Resce ﬁana Sehee %1?@ Awiagign) shall be
%gﬁzﬂe& Q%r%ego@@ﬁﬁfﬂel When Pférsgtﬁefﬂghall %paﬁ lBald, o @@@)}%M symbols

, DM synbol s at he superfrane.
vhte eﬁﬁOOf sheaquﬁfa}mct WOV BEDFIPSY rsbhdissnts tab | OBM epmbelecshall be

_ﬁ‘e%arfv?(‘? B tﬁasgﬁ %t'ﬂ %’ﬁ Jbol s i n a superfrane and shal
T} S AR s UGS B RL b o s
%@9&@%%&@0@ fharaal TReOEBS é}%@l ifth %ﬁpcqiémgh 3MBRIIS Channel
is comprised of the Wide-area OIS Channel and the Local-area OIS Channel. The
Wide-area OIS Channel and the Local-area OIS Channel shall each have duration of 5
OFDM symbols and shall be separated by two TPC OFDM symbols.

[00142] The FDM Pilot Channel shall span 1174, 1170, 1166, or 1162 OFDM. These
values correspond to either 2 Reserved OFDM symbols or 6, 10 and 14 PPC OFDM
symbols, respectively, being present in each superframe symbols in a superframe. It is
noted that these values correspond to either 2 Reserved OFDM symbols or 6, 10 and 14
PPC OFDM symbols, respectively, being present in each superframe. The FDM Pilot
channel is frequency division multiplexed with Wide-area and Local-area OIS and Data

Channels.



W de-area O S Channel and the Local -area O S Channel

shall each have duration of 5 OFDM synbol s and shal |
wheoospprsat ed by two TPC OFDM synbol s. [ 00142] p@hyeSHoDMI79787

Pil ot Channel shall span 1174, 1170, 1166, or 1162

OFDM These val ues correspon®2to either 2 Reserved

OFDM synbol s or 6, 10 and 14 PPC OFDM synbol s,

respectively, being present in each superfrane symbols

{01335 URe rlja'ia@@ﬁanﬂei sHagl % oh 8964, hl%ot ﬂ%%eorvlqu ¥ DM syrnbols It is

correspond to either eser ved synbols or 6, "10

aotdd Wkt BRG: GHDM GWWBIMIEI to reehgre%RBmeyi OBeMhgynprodsend, 10 and 14

e ane. The FDM.Pil ot channel. is fr.equen
bPGTOFDAT il dsnsctiraty Boioe SreR! andoehcaptERg: Qe Data
eRghrieptimnShacng! slul GRdL4R] TPLe 0PN Gyl elrarshadsions Piddinediately
1164, 1160, 1156 or 1152 OFDM synbol's. It is noted
preaedinmestollowingeench date shpoehtren nussidnesre divideskintoeiframpm
synbols or 6, 10 and 14 PPC OFDM synbol s,

[G9d pic tliet &Iame ptasimﬁjjerp ibesenwhém Remdhe sumbcrf ofa@EDM gmbols in the

PP S TSNS R b 0 TP R S EERh et

Q@%&rﬁbﬁ@nﬂi 1sttﬁ@ﬁ§1ﬁb§rsafCt9F1§msﬁthlsi gdlotiblc@ vt RN Rdc-arca Data
144] Let frane paraneters be set where P is the

batest nm frerpM-gy ﬂi@dmfnbem of @W@ywotsreésmmbwnbfthe Local-area
Befc' ]%/aenglﬁ ngag/laraélrn?r ane eh%uc eer on U tg{g]elaﬁg%'l laSframe. These
ﬁyﬂfe @h&nﬁ:@@ﬁia@&m b Itelatddhﬁ/ ¥ ﬁﬂ}o&flﬁgﬁlsd@%f aqafisanel in

a franme; L is the nunber of OFDM synbol s associ at ed

with the Local -area Data ghapselid a frame; and Fis

t he nunber of OFDM synbols in a ftane. These frane
paraneters may then be reFa¥dby*the foll owi ng set of
ﬁﬂHQS]' G 1Filtustids ﬁle‘svfgé'tlfraﬁle[ eglg]tﬂé]chal:ﬂng} thfture in terms of P, W,
I1Tustrates the superframe and the channeT structure

amd Le ereIofheFPPG/\ls andntl cadihfeame KellPP@Eni295 AbiglaMi syndmimand have
frame all span_2 OFDM synbol s and have duration T

defagen ?’h sl ts 343 & s I 1§ naise dhere gy o servigg OFDM Symbols

R iR B TIPS s W EPE 0T A R R gopertrame,

cach frarne shall span a variable number of OFDM symbols as specified in Table 3

below.
Number of PPC Frame Duration (F) in | Frame Duration in
OFDM Symbols units of OFDM ms
symbols
6 294 245
10 293 244.166...
14 292 243.333...

Table 3 - Frame Duration for Different Numbers of PPC OFDM Symbols

[00146] The Data Channel during each frame shall be time division multiplexed
between the Local-area Data Channel and the Wide-area Data Channel. The fraction of

w
x 100
the frame allocated to Wide-arca Data is W + L % and may vary from 0 to 100%.



each franme shall span a variable nunber of OFDM

synbol s as specified in Table 3 below. Table 3 - Frane
weooasws2 f or Di fferent Nunbers of PPC OFDM SyptiDiUS2007/079787

[00146] The Data Channel during each franme shall be

time division nmultiplexed betXeen the Local -area Data

Channel and the Wde-area Data Channel. The fraction

of W- - x |OO the frane allocated to Wde-area Data

L(ﬁ)lzﬁ]o/ oTRg q’h’}?%alvl%&é% SR Qrah&n&t@@%vkp%‘@is Ehgnnel are called OIS

sical | ayer packets transmtted over the

p}hémtsedndaﬂle Rgbiceldla@irSpgxkets etansattbdt tner Phy Qam Chhlageé rare called
%gcketg transmtted over the Data Channel are called

dkets. Flow Conmponents and Layered Mdul ation
%00148] The audi o or vjdeo content associated with a
FOGY/\FH{]!HOPE%@@“E]\J&WFWMW@PMW may be sent in two
conmponents, i.e. a base (B) conponent that enjoys
WodéiﬂprT@aoﬂuﬁi@céfpﬂdﬁﬂ CORENBASSORA ng’ﬁ‘c‘éﬁ’érﬁ‘t flowr)me gt the FLO

Ea%rli g%[yo BES HP ik t%eoﬁ*\g@dn%n ' %léal ﬁﬁ%@e{ﬂgepﬁﬁg?neeat that enjoys

provid e baseé ¢ nent’ over a no
G@kﬁp&@ﬁKﬁﬂﬁ&mi&ﬁQﬁ4ﬁhmﬁhﬁmbHSBc&ﬂ@oﬁﬁ@ﬂﬂﬂhﬂ@ﬁ@ﬂﬁﬁbntbeawﬁo-
conmponent Physic¢ packets are jointly mapped to
Wéﬂ%eép?rm%ym&a cg by Kﬁ ‘%aSF?IE@nPé%ftn& PEeT] asmkrﬁéwwtegscoverage area.

| ayer ed nodul ati on. Medi aFLO Logi cal Channel [00150]
ﬂfWé4ﬁatTéle pask ainds ther ephgngomeat compensat Physisal dpydr dpeleetipre jointly

HEFLAEEL O Y Y
ST e BB Y EE B0 . % LTI v

base and

e oy mul tiple MCs, '
ﬂwﬁ%ﬂk dhe et b ﬁéFﬁnS@fttegﬁDYa%B |P%‘Y%}Pa VIXFEGTS psgpiated with one or

%?@%ﬁla?@h%ﬁeﬁ’s RaIRRI NRBFE Rl beRel Thantm YM‘L@ ovah RMLC is a
single ML.C. FLO Transmt Modes FOOlSl] The corrbl nati on

décontmldulcampomentﬁfet BhO sehacé tinens obdelepertdeni eceptidnenterest to a
%ES device. A service may be sent over multiple MLCs. However, the base and
enhancement component of an audio or video flow associated with a service shall be

transmitted over a single MLC.
FLO Transmit Modes

[00151] The combination of modulation type and the inner code rate is called the
“transmit mode”. The FLO system shall support the twelve transmit modes listed in

Table 4 found below.

[00152] In the FLO network, the transmit mode is fixed when an MLC is instantiated
and is changed infrequently. This restriction is imposed in order to maintain a constant

coverage area for each MLC.



"transmt node". The FLO system shall support the

twelve transmt nodes listed in Table 4 found bel ow
wQ 0@38529951 n t he FLO network, the transmt nodePCEHUBIRBA9787

when an MLC is instantiated and i s changed

infrequently. This restrictidBis inposed in order to

mai ntain a constant coverage area for each M.C Table

4. FLO Transnmit Modes FLO Slots [00153] In the FLO
networ K, tjne smalfest unit of bandwi dih alfocated t0 a
VMLCMdsr an OFDM synboModwletiesponds to a gr odprlsr CedoRate
roduimbdron| synbol s. This group of 500 nodul ation

1;yrrbo: s is|called a sl ot; Tge schedul er f _J_nctl on U n

porti pn of | the superfrarmgpgiien the schedpl er fungpi on
[Tocates pandwi dth for transm ssion to a VEC T h an
DFDM 3ynbol . it does sol6-QAMt eger units of slotsl/3
0015§1] There are 8 sI 0L6 Q%ﬂl‘l ng every OFPM syn‘ooh/2

nnnnnn £ + hn T DA f v
—/\L;CPL T Ul T JIVI rl | L ulallllcl | || a DJPC' T | allc

These4 sl ots shaII be numoQAM 0 through 7| The W @3and
L1 C channe] s shall each occupy 1 slot. The TDM Pil ot 2
Chanél shial | occupy 4 PR, The TPC (W de-area ¥Ad

| ocal - ar eq aI I C sl ots,. The| FDM Pi |

Mol chial | axmdﬁocfﬁ?%nonfwﬁh GnergyIatio 4g Lod v ha th

D S/ Dat a Cha%?&remod@l@ﬁ%ﬁ%vlﬂpeﬂeﬁgﬂraﬁb gts|with ingpces
tThrough 7. _Each slot _shall _be transm tted over an
nter8 ace. | TheyerspMatylationnyith aergygatiatter | ace var #8s

jrom HFDM Si@?@edﬁ\foﬁa@%%ﬂ?&leé&qnb% Jgepcribed A

2 aae & b
ur o1t UC U T UI'TUW LIRS e+ S—uSeta 10t I.IIC

D S dbanne| Lapérgd Mddubaioa vRit @srdy0@fis6)25I p t he FLO2

system t he| cal cul ati on of ta rates I s _copnplicat b

ho fidct 't YWﬁdM&mgﬂﬁMé ﬁmfofpmnfg d

modes. The conpyh@t yoprofrrdaha: KRuss is sinplified by

assum ng that all MCs use the sanme transmt node.

FE@ %l"fsf bel ow gi ves the Physical |ayer data rates for
e

erent transmt nodes assunming all 7 data slots
ﬂfoﬁsé‘]s %(11 the FLO network, the smallest unit of bandwidth allocated to a MLC over

an OFDM symbol corresponds to a group of 500 modulation symbols. This group of
500 modulation symbols is called a slot. The scheduler function (in the MAC layer)
allocates slots to MLCs during the data portion of the superframe. When the scheduler
function allocates bandwidth for transmission to a MLC in an OFDM symbol, it does so

in integer units of slots.

[00154] There are 8 slots during every OFDM symbol except for the TDM Pilot 1
Channel in a superframe. These slots shall be numbered 0 through 7. The WIC and
LIC channels shall each occupy 1 slot. The TDM Pilot 2 Channel shall occupy 4 slots.
The TPC (Wide-area and Local-area) shall occupy all 8§ slots. The FDM Pilot Channel
shall occupy 1 slot with index 0 and the OIS/Data Channel may occupy up to 7 slots
with indices 1 through 7. Each slot shall be transmitted over an interlace. The mapping
from slot to interlace varies from OFDM symbol to OFDM symbol and is described in
further detail to follow.

2 This mode is used for the OIS channel only.



Table 5 - FLO Transmit Mddes and Physical Layer Data
Rates [00156] It is noted that in Table 5 above that

wo or08bmsyal ues in the colum | abel ed " Physi cabCT/agmn7/079787

data rate,"” the overhead due to the TDM Pi | ot channel
and the outer code is not sub24acted. This is the rate
at which data is transmtted during the Data channel.
For nodes 6 through 11, the rate quoted is the
FE@DQWR&@EG of the two conponents. The rate for each
nponent w Il be half of this val ue. FLO Physi ca

bmrrpr I segwﬁfﬂi(? ggg%ﬁﬁ%)\c/\%ﬁga{u - a%{r?g IS C gflc[%fﬂ IBII fhgtfaCt that

ditterone ML(Ed‘IRlay\ﬁdEzeBdlﬁ‘area Sofdha hl'l’hel Cpntplneltlbﬁ oflatargas ©@sbaplified
a EDM Pi | ot Channel ; t

Channel re ,
hb@é&una%apm\a TGy ugh ffnAme {TARSTW drodsy e“égﬁéé below gives the
PRANDEHay R Aska LIRS KACHE ATEEn RAmAPNR! LRMLRL 017 data slot
Channel%F001%8] %he TDNIﬁ?Iot Channep&ﬁélcoﬁp ﬁSe aPSOSEHe
tised. f ol | owi ng conponent channels: TDM Pil ot 1 Channel;
W de-area identification channel (WC); Local -area

I dentification Channel (LIC); and TDM Pil ot 2 Channel
Tr apsition—Pil ot Channel (TDP\ TEODM-Pil ot 1 Channe

[ 00[L59raffEt T ISith per PhySisahlasicr shal | Physal bnyer DRBM

synpol .Méde shal | be tiPaclom tted af the QaRMMyERO

i ndex_0_j in thga sunerfrane Lt Clﬂ als the start of g |

It may bé used by I he FLO dew ce for

det grm nj ng tHe coarse OFDM symbo| T1m ng, f]ie
supE E | . ;

[00160] The TOM Pil ot B/2vavef orm shal |l be dgemerated i
the[trangm ttgr using the steps iflustrate n Fl G
11. —FBOMPH-et 11+ Sub-—car+riers{ 0016 Fhe DM PiH ot 1
OFDM syntol sHal | be cdﬁbrlsed of | 124 non- ¥bRo
subgarrigrs in the freqyency domaj n, which;ake
uni U|ﬁ1y Spaucd atyofig the—Activesubearrers—Fhe—H
TDM Pilof 1 syb-carrier3shall corfespond t3-@ he
subrcarriyer index j defpned as foll ows: 84

8 32 11.2

9 3 5.6

10 2 8.4

11 32 11.2

Table 5 - FLO Transmit Modes and Physical Layer Data Rates

[00156] It is noted that in Table 5 above that for the values in the column labeled
“Physical layer data rate,” the overhead due to the TDM Pilot channel and the outer
code is not subtracted. This is the rate at which data is transmitted during the Data
channel. For modes 6 through 11, the rate quoted is the combined rate of the two

components. The rate for each component will be half of this value.
FLO Physical Layer Channels

[00157] The FLO Physical layer is comprised of the following sub-channels: the TDM
Pilot Channel; the Wide-arca OIS Channel; the Local-area OIS Channel; the Wide-arca
FDM Pilot Channel; the Local-arca FDM Pilot Channel; the Wide-arca Data Channel;

and the Local-area Data Channel



64 + (i) c32,Vi e {0,1..61} J [64 + (i+l) c32,Vi e
{62,...123}. [00162] Note that the TDM Pil ot 1 Channel

WOl o®s/08952 use t he sub-carrier with i ndex 2048. pADNR2007/079787

Pilot 1 Fixed Information Pattern [00163] The TDM

Pilot 1 sub-carriers shall beiwdulated with a fixed
information pattern. This pattern shall be generated
using a 20-tap linear feedback shift register (LFSR)

Wl\}h%%fhahﬂé] sequence h (D) = D20+D17+ and initial
state ' 11110000100000000000 Each output bit shall

t | t
Bﬁ)l?%l [h% flcﬁ %l% Icg éé'c{: ?fjtsh%l @hgwké wﬁ?ponent channels:
LI EAS Ghatﬁ&l %d&areﬁsdentllﬁchﬂf(ﬁf\chahh\ﬁ (BUCputochl- ﬁreS ﬂt&lnhﬁcatlon
[ Sl 1., where denot es_nodul o- ditio i ch
E&I}I@é&éﬁ%ﬂ@& QM&’IW?& Bei Rradtgn Pﬁofs Rppnngl @Qﬁh
Table 6, which follows |ater). The LFSR structure
IPM Pilge 1 4happekified in FIG 12 [00164] The fixed

information pattern shall correspond to the first 248
0 PRk TﬂithDMrPelotilrﬁhaBEelbi&haﬁ sﬂant hec fOKI@M ppnbelr n It shall be

i g EREARRE RS0 BB el Sabrn Gy of 0 new

Rigeetamd. f itxagy matdsed b éA ﬁlecﬁid)edjevﬁdéefoTWté?inhrﬁhg *he coarse OFDM
I nformati on packet and is denoted as PlI. [00166] Each

gkl tisting.ibe sunseeane bavadpivtandithe eractHiqqueaekelfscshal |
be used to generate QPSK nodul ati on synbol s.
M9d 60 ]a (Tiho AT IByinBiddts1 Meaypfomy §ha0 187generatechén TOMr&ishotteriusing the

i .nf o each group of two consecutive
E}ePssﬁlﬁgﬁt?‘gn%gngipu(z. +1), i = 0,1,. ..123, which

bel ed as So and Slrespectively, shaII be mapped
%R%él’glo PeSATRISE I ati on synbol MB= (M, nmQ with D =
4 as specified in Table 6 below, This factor i S

tOLeL) dihedTRNg Ridott h ORI symphel shall e 1cpmpsised 19é 124 0pn;zero sub-
garfliQQan}{@lﬁleaEén%y Ca%ﬁ{aln?, Fwhif %rebﬁﬁlﬁgmlff @&ced amfong 4he Active sub-

carriers. The i TDM Pilot 1 sub-carrier shall correspond to the sub-carrier index j

defined as follows:

[ 64+()x32,V ie{0,1..61}
T 7164+ (1+1)x 32,7 i € 62,...123}.

[00162] Note that the TDM Pilot 1 Channel does not use the sub-carrier with index
2048.

TDM Pilot 1 Fixed Information Pattern

[00163] The TDM Pilot 1 sub-carriers shall be modulated with a fixed information
pattern. This pattern shall be generated using a 20-tap linear feedback shift register
(LFSR) with generator sequence h (D) = D*+D'"+1 and initial state
‘11110000100000000000°. Each output bit shall be obtained as follows: if the LFSR

state is the vector [S20519518517516515514513512511510S9 S8 5756555453551 | then, the output bit

shall be [ 510 ® sS4 ], where © denotes modulo-2 addition, which corresponds to the mask



LI 2 124 Table 6 - QPSK Mdul ati on Table [00168] FIG

13 shows the signal constellation for the QPSK
wo@alswson. Modul ati on Synbol s to Sub-carri erPGEPRINY079787

[00169] The ith nodul ation synbol MS(i), i =0,1, .

.., 123, shall be mapped to th# subcarrier with index j

as specified previously. OFDM Conmon Operation [00170]

The nodul ated TDM Pil ot 1 sub-carriers shall undergo

CQOTRRI RAT At 1903 '@5‘013"6' WhidR f&i’l(ﬁ%‘ﬁﬁ@d 'l*lfétLeT:rSR structure shall be as

Wde-area |dentification Channel [00171] The

Weddicdrie&1Gdent i fi cati on Channel (WC) shal | span one

OFDM synbol . It shall be transmtted at O-FDM synbol

[00d64] Thefixad sifpeidtioaratterntshild bd)reewpoﬁme) tl’ri@ﬁlrd?iZhS)buq;ut bits. The

DV_symbal hi h ch d

T syt hey PR PYberB SBLRC 1 RN BREDT o107 bt abiZ 3 soooor,
hF![_Q,rgﬁgdn\ﬁgrfgrs All transmt wavefornms within a

W de-area (which includes Local -area channels but

Eié);i gﬁlgl ed bﬁglbﬂ]—%ﬁf i)ﬁ&bll{ 95?@%%%1} 2329“&%&?'& en%\d ﬂ] 81! hﬁgrmanon

pwkee&imamdemedasﬂlhat area. [00172] For the WC OFDM

synbol in a superframe only 1 slot shall be allocated.

fova66] FacRbRfpDf @lvo ebMcbutiteehiSin PP FackOQBalPbé ubdd<®enerate
attern, wiwth each bit set to zero. The input bit
SKenaduaiian sysbopr ocessed accor di ng to the steps

illustrated in FIG 14. No processing shall be

MadudatieedSYmbols Béappingl | ocat ed slots. Slot Allocation

[00173] The WC shall be allocated the slot with index

B016%e lalthcoThiMe Piland iufomhﬂimpﬁoﬁl{dt shct graup dfheoWddsecutive bits,

| F 5. Th | d
EhGLa s BRGiE ie dha {ﬁa&glcth&r? et s s Grsorpg Y. shal be
%%é | oitnitdé%f%?rél%lexviﬁb(ﬁﬂaﬁ/&nl dynft! VS UaBeAQ) L@ Fi lab khGified in

Table 6 below. This factor is calculated using the fact that only 124 of the 4000

available carriers are being used. l>< 4000 =4,
2 124
Input bits Modulation Symbols MS
81 So mj mqQ
0 0 D D
0 1 -D D
1 0 D -D
1 1 -D -D

Table 6 - QPSK Modulation Table

[00168] FIG. 13 shows the signal constellation for the QPSK modulation.

Modulation Symbols to Sub-carrier Mapping

[00169] The i™ modulation symbol MS(i), i = 0,1,...,123, shall be mapped to the sub-

carrier with index j as specified previously.



[00174] The buffer for the allocated slot shall be

conpletely filled wwth a fixed pattern consisting of
wQa0@s/0Bi9ss, Wi th each bit set to '0'. The buf fReEUSNT/079787

the un-allocated slots shall be left enpty. Slot

Scranbling [00175] The bits d@7 each all ocated sl ot

buffer shall be XOR d sequentially with the scranbler

output bits to random ze the bits prior to nodul ation.

Hﬁ)lﬁ“é(ﬁﬂmoﬁ%@&h puffer corresponding to slot index
I is denoted a ? , Where i <{0,1, , 7}. The

AT FSMSTIONESE | e g T s

Wwiebsdisansbéd lagrbi t sequence shall be equival ent to one
generated with a 20-tap |linear feedback shift regi ster

WidSRreaM ddntifiegi@eChaahd(WeKkYgUence h(D) = D20+D17+,
as shown in FIG 16. The transmtter shall use a

f0N9tE Tﬂigﬁad%-%?eaqldbnﬁﬂ’c%ﬂmﬁﬁ&pm Qb Gharf¥nd GEDM symbol. It
start’ of every OFDM synbol, the LFSR shall be
shrillt haatrpmsaedtted at EFDM symbol index 1 in a superframe. It follows the TDM

hgg@ﬁ%ﬁsgﬁt’%@g a a%fl)sa?@ %277%?% %%]eéﬁlglls] B§e\gh¢% conveying the

Wlﬂ@-afbﬁﬁﬁ@fenhﬁ‘t@r LiFehatdhed FOTRRREN ss. @ﬂﬂtrﬁﬁb@mﬂf?@%forms within
ﬁ\élld index in a superfrane. [00178] Bits 'dsd2di do
g

P-apra (3@tchascludgs| lenggl-arep chapnpls uecagtuiss ieeBDM Pilot 1 Channel
P e
S0P AP nbl B 118 WA BRIELB A0 o
td t@at drbee LTPC, t he Local - ar ea O S and the Local -area
Data Channel) and the TDM Pilot 2 Channel and the 2
Emezw@ar GDM1EYOPDING s8I Inhe sifiGfrindie ABSEMslott AEB De allocated.

s shal | besettote4b|t de- area

Bhe plecatnd detovhall weops ifpoba 29P0-Bittfexed ragapcwad cack ] st to zero.

t
1P 07 el R o e L 8 PEIShasd g 14 no
WokEs sadhhlhbe YdorntedSer i ug-adloadttd Ketsset to OOOO ; for
the Local-area O S Channel, the LTPC, the LIC and the
kRt alllveigen Dat a Channel and the 2 Reserved OFDM
synbol s when the PPC is absent, these bits shall be
Eﬁ'ﬁﬂ:]o ThBewdc Rkl %Cﬁloc%ﬁathp'std‘t e RNEARKOS. (FlDhocBlcl and un-
ols a reserved bit and
allocated slots in the WIC OFDM syrnbol are illustrated in FIG. 15. The slot index

chosen is the one that maps to interlace 0 for OFDM symbol index 1, which will be

discussed later.
Filling of Slot Buffer

[00174] The buffer for the allocated slot shall be completely filled with a fixed pattern
consisting of 1000 bits, with each bit set to ‘0’. The buffers for the un-allocated slots

shall be left empty.
Slot Scrambling

[00175] The bits of each allocated slot buffer shall be XOR’d sequentially with the
scrambler output bits to randomize the bits prior to modulation. The scrambled slot
buffer corresponding to slot index i is denoted as SB(i), where i€ {0,1,...,7}  The
scrambling sequence used for any slot buffer depends on the OFDM symbol index and

the slot index.



be set to' 1' . Bits al0 through ao shall correspond
to the OFDM synbol index nunber in a superfrane, which
WO 208039962 om O t hrough 1199. [00180] The scr anbCT/H§2007/079787
sequence for each slot shall be generated by a
nodul o-2 i nner product of the®0-bit state vector of
t he sequence generator and a 20-bit mask associ at ed
with that slot index as specified in Table 7
| .
B RGPS H SORERE, T el e epeTh R Fith a 20-p
hieser $tcatbeck dibft Pebii doCREIR) Gotbahe gadaBascabatatdBazdd aop' +1, as

f t th tar.t . of
NG Fish 1%yHﬁaﬁf&éafsﬁeﬁé}wﬂ%@i%e%{eﬁ%”f%y@ﬁ”wmms
CO?%%C %&;tl\llq‘elﬂaﬁ %(evérgﬁlglgf/[l%; qqoigtilg E%!SeRgsh%h © 1n1t14gged to the state

[’Eﬂ&i&lhd @{ C?C 1 l:o%ko-)ﬁ a§ % afa%a 5§ %3 a"%crl]]g@] S]Whlaﬁ %%E%%ds \I\//Gé[llz)ﬂ(l?ﬂ %’EQ‘IIInI‘B)CI bt?pe (the

Into a co ion s
EBM deot i) ‘éld Wrde:raatﬂ er theiochl- eﬁbea:Chanﬂei) psd thet@dDMhsgtmbol index
t he valfue of Dis chosen to keep the OFDM synbol
BHeY N st ant, since only 500 of the 4000 avail abl e
sub-carriers are used. FIG 1 ows the

I
K28l Bits; deshid o r shaH begsties g W%lt iFoh allgpglt\g{gig-area channels (the
Wlte rﬂ}eam PMinﬁ)é 0848001 &3k aﬂaethg@@llﬂb-réﬁs qlf)atglcqaﬁnélﬂ the Local-area
mbol shal e as

intérlaces for the WC OF
sipaotlf i(td 1€, thie I AIKS alae LactaéaraarOISkdné tepbacdiamatDan Channel) and

f S f f ul at nbol s to .
USEPp s S Frsm s e o0t TV S rBBAreinE i P g absent,
aiek@%tﬁdu%k Qét ténﬁdzl-bmm@%@armf@kényla@ﬁwn gd to 500
interlace sub-carriers as follows: the h conpl ex

E@Bh‘i%]atﬂlﬁnc %y&@)o%]haglu Elef aé fo?lo{)vs for the TDﬂ/I {)ll%t fbﬁéﬂ Cﬁ%&he Wide-

dto -carrier of that interl ace.
Eicemﬁiﬁ ((pend} tho VY 100685 Dath € hamahll tht AT R Gnd the- WHT these bits shall

P o IR0 R T RO B PAPL G Focatarea

bua%e{n%@ﬂéﬁﬂ thEerRbQeRl: GFBMM kﬁﬁmls f\x!'lfeﬁtth@ PPENRABKINt, these bits
(LIC) shall span one OFDM synb

shall be set to the 4-bit Local-area leferentlator (LID) Bit by is a reserved bit and shall
be set to ‘1°. Bits ajo through ag shall correspond to the OFDM symbol index number in

a superframe, which ranges from 0 through 1199.

[00180] The scrambling sequence for each slot shall be generated by a modulo-2 inner
product of the 20-bit state vector of the sequence generator and a 20-bit mask associated

with that slot index as specified in Table 7 below.



shall be transmtted at OFDM synbol index 2 in a
superfrane. It follows the WC channel OFDM synbol .
wabios/0s3®s5an over head channel that is used for PONUS30TQ79787
the Local-area Differentiator information to FLO
receivers. Al Local-area tratsmt waveforns shall be
scranbled using a 4-bit Local-area Differentiator, in
conjunction with the Wde-area D fferenti ator,

oh[]es onging tp that anea] [POL87]] For {ne[ LIIC QFD
ol [infa superflrame only a| sijnglle sl of spal| Qe
ladl¢xdaad|@ck/miF[ies giblob g slBt [M&ibjand | nigg 817 @Mg POOLHH |3

3

foxedopadtqr 10asoi nputo Thesel bifte [shal k@e 9ef 0t]o

Yo T Ve ”Q" 1 o0 VR P S T TR T
per flot e | 1ot 1t he |ud-|a0 [ St htlel0s] Bt|s0 [ bil AlLL 0B 4t D ¢

[ 901881 o'hea LG @habl ®e el loocatied [the slat [ vt b |i M

I A DT KO ';ﬁLN?’“bp}“H'Q’EfOfKL L

chogdeh |i& | thhe lon@ [t Gigt0 s 1t pOin@grd adk|d f Or| OROM

syndoj [i ndex| 3. | pifl §i{np|af | @ ot) Bof[f en d 001B9] | dnep

buffler 1fon the alllocdted sl ot hial I bhe conpl et IR

Ol Ol o=l
OOOOO’—‘OOE

£l ebl vi {10 5.0f | R0 fen 1 1OCOHS|§t|Q1q b 013@0 Bilte,

Wit actr oi Setr to 0. The puffers fo

un- al I ocat ed slTabls 7sNkisk Alssociagdd whppfferes SiDtS
Scranbling [00190] The bits of the LIC slot buffer
shall be scranbled as specified in 0. The scranbl ed

RlaRs1 0 o0 16Ty “ERBREG, oDt Biio EOHBRLL G it s new  sute

gdé@ﬁpldohﬁzd Edﬁoaﬁ%@g@ h&gaé;'a%aoﬂ) LfBIf @éGh ﬁg( lat tl?ekitaﬁ"tﬁ” every OFDM
, 499, which are | abel ed

- and Sl respect | veI y shal | be mapped into a
corrpl ex nodul ation synbol Ms= (m, mQ as specified in
Vhisludatéonpxrhb@® Mag@pinghe val ue of D is chosen to keep
t he OFDM synbol energyconstant, since only 500 of the
ﬂﬂnsszEMh@mmPosuha&amemenebasﬁou&edfhEhﬁhb&&s&hbwﬁa~SB@ 2k)
the sign onst IIatlonforthe S | ati on.

% %I i+ D), 1 a =0,1,...499, whlchqzreﬁagole as so and s, respectively,
shall be mapped into a complex modulation symbol MS= (ml, mQ) as specified in
Table 6 with D = 2. It is noted that the value of D is chosen to keep the OFDM symbol
energy constant, since only 500 of the 4000 available sub-carriers are used. FIG. 13

shows the signal constellation for the QPSK modulation.
Slot to Interlace Mapping

[00183] The mapping of slots to interlaces for the WIC OFDM symbol shall be as

specified as discussed later in this specification.
Mapping of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00184] The 500 modulation symbols in the allocated slot shall be sequentially

assigned to 500 interlace sub-carriers as follows: the i™ complex modulation symbol

i€{0,1,...499)

(where shall be mapped to the i sub-carrier of that interlace.

OFDM Common Operation




Slot to Interlace Mapping [00192] The mappi ng of slots
to interlaces for the LIC OFDM synbol shall be as
W@ p@sis998zl as di scussed | ater. Mappi ng of Sl ot PBUDE®N7/079787
Modul ation Synbols to Interlace Sub-carriers [00193]
The 500 nodul ation synbols i 3@ he all ocated slot shall
be sequentially assigned to 500 interlace sub-carriers
as follows: the 1th conpl ex nodul ati on synbol (where |

FDOIISS] Ihe- moftulate RY |sugecaff?09§3es‘ﬂafl Ouﬁc%?[%d té?)rnrnon 0 eratlons as

sub-carrier of that i1nterlace. Oper at i
freofed]latthe thvdpé¢afiedionl C sub- carrl ers shal I under go
common operations as specified as discussed |ater. TDM
Potatarea Ghanifichtipd ChAnhel(WECYDM Pi | ot 2 Channel shal |
span one OFDM synbol. It shall be transmtted at OFDM

F00186] Thed@¥aldrtd] RnEGEEHLH @Bl (L1 )dhh Dﬁ?antch@ GFIBM symbol. 1t
OFDM synbol . |t ﬁ)g)bbe used for fine OF

shiadh bﬁgtré@ﬁmlééd bR OM sypdokindex el &l @énﬁerﬁ[amlg%]foms the WIC
LGP IOEEN ST TR bk A BT A B0 nine e

Useal-agca mj)fféreﬁtlélt&()@nibrrhatidnxw EIE(DtEbﬂyerWi t h\lbdﬁd@a]barba transmit
set to zero. These bits shall be pr ocessed accor di ng
P3ve H’é’n%ﬁ%’g‘s ¢ peraabledtwsing f 4-t Gocalprego Diffgertedprndn conjunction

sdlthe REJPRE @1@%n{185r & s’féené’ﬁh% %ﬁ%@é}le lots. [00197]

In FIG 14 the rrappl ng 0 ots Tto Inter|laces ensures

PR 25 SR PP SO AL SRR B SRR P gt e
eloosvatdds Gtﬂle @tlo&@mmmmz @kOa $0M0-bafixe@pstatibe hlp&f eThese bits shall

unlforrﬂy aced an%Ng the Active sub-carriers (se
poert5oFgro. Fiescitity SEBAPPPIASEssod aeaording fq tf sigha|usiraicd in FIG. 14

ﬁg{q}%\%‘s@ﬁﬂg sﬁa‘ﬂ! ﬂeﬁﬁgﬁ_l_ﬂg%?gorr gl%uﬂvﬂ?&éte? 6ﬁﬁ§ i ned as

_ 1..999} J [48 +
%@Oﬁaﬁov i e {1000,. ..1999} [00198] Note that the
_ I%Bt°Y channel does not use the sub-carrier with
hﬂﬂgé The LIC shall be allocated the slot with index 5. The allocated and un-
allocated slots in the LIC OFDM symbol are illustrated in FIG. 17. The slot index

chosen is the one that maps to interlace 0 for OFDM symbol index 2.
Filling of Slot Buffer

[00189] The buffer for the allocated slot shall be completely filled with a fixed pattern
consisting of 1000 bits, with each bit set to ‘0’. The buffers for the un-allocated slots

shall be left empty.
Slot Scrambling

[00190] The bits of the LIC slot buffer shall be scrambled as specified in 0. The
scrambled slot buffer is denoted by SB.

Modulation Symbol Mapping

[00191] Each group of two consecutive bits from the i'™ scrambled slot buffer, SB(i, 2k)
and SB(, 2k + 1), i=5, k = 0,1,...499, which are labeled as s, and s;, respectively,
shall be mapped into a complex modulation symbol MS= (ml, mQ) as specified in

Table 6 with D = 2. The value of D is chosen to keep the OFDM symbol energy



2048. Sl ot Al'l ocation [00199] For the TDM Pil ot 2 OFDM
synbol, the allocated slots shall have indices 0, 1,

W@ 20081089952 [ 00200] The all ocated and un-al | ocap€rust001/679787

in the TDM Pilot 2 OFDM synbol are illustrated in FIG
18. Filling of Slot Buffer [0PR201] The buffer for each
al l ocated slot shall be conpletely filled with a fixed
pattern consisting of 1000 bits, with each bit set to

chstanf REncl %Bféﬁf(ﬁ) $he by WWhiable QGRIEMicsd Qb Sis&hatiG. B8 shows the
left enpty. Slot Scranbling [00202] The bits of the

JipMiRohsicll@iotHamthe QPSKomothulbfier.s shal | be scranbl ed as
speci fied as di scussed above. The scranbl ed sl ot

Blokt t@IntedackeMappihgoy SB. Modul ati on Synbol Mappi ng

[ 00203] Each group of two adjacent bits fromthe 1th

apbled wiinduf fskits tOB(tbrladk) faneheSB(G OFKM+syhibol shall be as
F{E% 1,2,7, Igﬁ:é)o 1, ...499, which are | abel ed yas So

sieg1ficd as disspwed 1@ y, shal | be mapped into a conpl ex

nodul ati on synbol Ms= (m, nQ as specified in Table 6
Mapping efiSloTBuffornMogludftian $ygnbéls tentedaéeSyb-timric@s-DM

synbol energy constant, since only 2000 of the 4000
fodPBladlhe Sbnoatutdtenssyani®lusedthe Fallacattd dhiowkalt fbe sequentially

si gnal, caonstellation for. the SK nmpduj,ation. Slqt. to
RoSHLOeY 48 é'aﬁxaatﬁrlﬁ@e ﬁlgb%ﬂfrsmefgﬁﬁ%% 1o ogpxsTpgulation symbol
| nterliages. fsopy t he TDM Pi | Ghannel .OF I

LT 55 ookt e iapes o PR piong e BNt R

Modul ation Synbols to Interlace Sub-carriers [00205]
HDMdrmpwn @QpsraHoRynhol s in an all ocated sl ot shal |

be sequentially assigned to 500 interlace sub-carriers

HY1PH) ThggnodufiecdiIe Sbnqsriases fRrdLingeraorrosymerbepLitiaas es ppecificd
& difeubsed lateft 99}

TDM Pilot 2 Channel

[00195] The TDM Pilot 2 Channel shall span one OFDM symbol. It shall be
transmitted at OFDM symbol index 3 in a superframe. It follows the LIC OFDM

symbol. It may be used for fine OFDM symbol timing corrections in the FLO receivers.

[00196] For the TDM Pilot 2 OFDM symbol in each superframe only 4 slots shall be
allocated. Each allocated slot shall use as input a 1000-bit fixed pattern, with each bit
set to zero. These bits shall be processed according to the steps illustrated in .F1G.14

No processing shall be performed for the un-allocated slots.

[00197] In FIG. 14 the mapping of slots to interlaces ensures that the allocated slots are
mapped into interlaces 0, 2, 4, and 6. Therefore, the TDM Pilot 2 OFDM symbol is
comprised of 2000 non-zero sub-carriers which are uniformly spaced among the Active
sub-carriers (see [00129]). The i TDM Pilot 2 sub-carrier shall correspond to the sub-
carrier index j defined as follows:

[ 48+()x2,Yi{0,1..999)

I 7148 + ((+1)x 2, i {1000,...1999}
[00198] Note that the TDM Pilot 2 Channel does not use the sub-carrier with index
2048.



mappe ( O the 1 th sub-carrier of that interlace.
OFDM Conmon QOper ati on[ 00206] The nodul ated TDM Pi |l ot 2
w@h@ansd9ssub-carriers shall undergo conmon opePEr/UBINY7/079787

as specified herein. Transition Pilot Channel (TPC)
[00207] The Transition Pilot Xhannel consists of 2
sub-channel s: the Wde-area Transition Pilot Channel
(WIPC) and the Local -area Transition Pil ot Channel

SloT RAocatidle TPC fl anking the Wde-area O S and the

W de-area Data channel is called the WIPC. The TPC

i - 3, I L
4K o LR P RO IR (it a1 S Findices 0.1,
8yankdol. on either side of every Wde-area channel
transm ssion with the exception of the WC (the

Wodeoprmae detac@asd Lheal¥ideakiea il the GMNEId 2 OF®M symbol are
superfrane. The LTPC spans 1 OFDM synbol on either

dlugeated inellér-y 8L ocal - area Channel transnission with the
exception of the LIC (the Local -area Data and the

Fdling obiplot Boffer Channel ). The purpose of the TPC OFDM

synmbol is two fold: to allow channel estination at the
92 a tla Mhe baiffee eor tcheh bbcaitedaslea shaltl bt henMiletelyafidbed with a fixed
channel s. and ilitate timng synchronization for

b ontopgat Jg0 € it &I&L%&%Fwéfﬂeta) Ui B Rt b facatiocated
JiB& shElfos RaNSnRP. OFDM symbol s in a superframe, which

are equal ly divided between the WIPC and the LTPC as

' in FIG 10. There are ni ne instances where
Slok Stdb it

the WIPC transm ssions occur right next

t@%@@c ?ﬁgtbﬁg oft ﬂge &Wlﬂ?ogt%?%&méﬁsglﬁqg@%&%ﬂ?% Qtfe scrambled as

n S IS transm

tpeRiTRdiak dduatd eovichahd Bamiblaatsle? baFfanielenotad By SBI Y
the LTPC is transmtted prior to the Positioning Pilot

ﬁlﬂﬁﬂ‘ﬁion@ﬁ@éﬁﬁﬁﬁ?fﬁ%d OFDM synbol s. [00208] It is
assuned that P is the nunber of OFDM synbols in the

0081 2P GRUFO8 gL RSP ENCA TR MR 59520

In a superfrane,
RBab2k +af), ISP\, B b Ol 1s... 493 odiictt ad labeldd dshve al siereapedively, shall

ta Channel in a frane, .L is t u r of OFDM. .
B BP0 sl PeHse a3 QT cl CRRMIEFd i Table 6
@&ith D =1. The value of D is chosen to keep the OFDM symbol energy constant, since
only 2000 of the 4000 available sub-carriers are used. FIG. 13 shows the signal

constellation for the QPSK modulation.
Slot to Interlace Mapping

[00204] The mapping of slots to interlaces for the TDM Pilot 2 Channel OFDM

symbol shall be as specified herein.
Mapping of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00205] The 500 modulation symbols in an allocated slot shall be sequentially assigned
to 500 interlace sub-carriers as follows: the i complex modulation symbol (where

1€{0,1,...499} ) shall be mapped to the i sub-carrier of that interlace.

OFDM Common Operation



frame, and F be the nunber of OFDM synbols in a frane.

[ 00209] The val ues of P shall be 2, 6, 10, or 14. The
woosmes996f Dat a Channel OFDM synbols in a franeCEOst07/079787
be F-4. The exact |ocations of the TPC OFDM synbols in

a superfranme shall be as speci¥ied in Table 8
bel ow. Table 8 - TPC Location Indices in a Superfrane
[00210] Al slots in the TPC OFDM synbol s use as i nput

[?_]0&@9]0 Tkt mf)éhﬁ%gd pﬁﬁMe Pllot W ERarBRE RuREArrisRL sHa®l ﬁl?({e?go common

hese bits shall be processed according to the step
ppdratsinsas epkcifrede@inl4. Sl ot Al l ocation [00211] The
TPC OFDM synbol shall be allocated all 8 slots with
Tashsidon PilothChargiel {7TPE) | | i ng of Sl ot Buffer [00212]
The buffer for each allocated slot shall be conpletely

faokbwyd Iwet ’nraasﬁlb% epﬂd@aChﬁfnel eonsibistoMa Qfb-ddAReIDI te, Wide-area
wi th each set 0} ot Scranbling [0021

Bransitigh Pelat: ﬁh@meb é\é{tTé?@)wd:ﬂsq becabgrep diransiizin Pilt éhannel (LTPO).
|
gﬁ% Fipe! ﬁg Q&gvlgé %%ﬁp% Y widh n{)egfb%gg%lﬁﬁ%é i%alled the

fer u at'i on
[\KOIIKI4]TIE&'CBCgﬂ1aIﬂtmgthet Merat-ares c0LH hive tHa LScaﬂ-rame Dh]ta Channel is
scranbled slot buffer, SB(i, 2k) and_ SB(.,

_e‘_e)lled tthL]FP§ The}N TRC_sp@nsll OFD ggmb%ﬂnceﬁthgf gide ggg‘fe@ﬂ Wide-area
@i?‘angg oﬁ%lﬂ?ﬂfe'e\!(% ot @llzé wie rs%&;p&@% -4rB4 9 éldiﬂﬁe Wide-

ex ITD atl on Sy as speC|
dizh ICHS (Ehmmdi) D a;superfraﬁleﬁ Tlile?lfﬁll’@\apanls HeOEDM’lalmbol on either side of

cons ellation,for . the SK V2 dulatlon

Y% oSt Rk SRR MeBoY ilowgthﬁ'ﬁiﬁp%ﬁgv o %ts b{i?lfioﬁhe Local-area
Daiaearnhaﬁ@ﬁoéa@faréaf@lsTmn% ?’eﬂJos@BﬁdhE P& @FDM symbol is two-
speci fi ed herein. ping of Slot Buffer Mdul ation

Bdbtsl sllow ghanesl| @amasglb act:ath¢ ibeprdqrpdredenTiie Bo@l-arca and the
gpggl ae%ll mny;*s an(i & tLacﬂl?a%: I‘?lrn&}né (s)y(l:nacilreoqnzsaltlgrtl fosrht%lelﬁrsteW1de -area (or

Local-area) MLC in each frame. The TPC spans 20 OFDM symbols in a superframe,
which are equally divided between the WTPC and the LTPC as illustrated in FIG. 10.
There are nine instances where the LTPC and the WTPC transmissions occur right next
to ecach other and two instances where only one of these channels is transmitted. Only
the WTPC is transmitted after the TDM Pilot 2 Channel, and only the LTPC is
transmitted prior to the Positioning Pilot Channel (PPC)/Reserved OFDM symbols.

[00208] It is assumed that P is the number of OFDM symbols in the PPC or the number
of Reserved OFDM symbols in the case where the PPC is absent in a superframe, W is
the number of OFDM symbols associated with the Wide-area Data Channel in a frame,
L is the number of OFDM symbols associated with the Local-arca Data Channel in a

frame, and F be the number of OFDM symbols in a frame.

[00209] The values of P shall be 2, 6, 10, or 14. The number of Data Channel OFDM
symbols in a frame shall be F-4. The exact locations of the TPC OFDM symbols in a

superframe shall be as specified in Table 8 below.



assigned to 500 interlace sub-carriers as foll ows:

1t h conpl ex nodul ati on synbol

i nterl ace.

TPC sub-carriers shall
specified in herein.

(where i e

{0,1,.

/| Reserved Synbol s [00218] The Positi oni ng Pi | ot

t he
. 499)
w0 2eR@B495be mapped to the 1lth sub-carrier of tP@r/US2007/079787
OFDM Conmon Operation [00217] The nodul at ed
under g¥ common operations as
Posi tioning Pilot Channel

Channel (PPC)
When present

r at t

t haltRSn Mapl b

whetilathe PPC|i

N End OT a

ot h i

14 OFDM synbol s. vvo
Reserved OFDM syrrbcm&nﬂftl t he end Syfmbphe supe erl
The presence gﬁ The PPC and 1S durati on
are signal ed pﬁ%o annel . Positiloning Pil ot
Channel [0021 d§tatr‘i?c1 ure includilng the
i nformation trans@ﬁ feenehd t he wavef or m|generation js
TBD. [00220] [The vAdQadeuvbe may useot he RBPC eitiher
aut ononmously pr dpan&@niHEGH] on wth the GPS signal tp
O Sonei) ROl ofe o, Fergryed O
Reserved OFDM sy#b@ﬂrlslr%@tolﬂw End ofl8t he superf]r7ams.
[00222] Al s| Ghsnneh—WeleReself ved OFDM Synbol s use ag
i nput a 1000- bit mdltxﬂh&am&tlter 1, with each bit set to
zero. These bfT a|| cord The
steps ill ust r @ﬁ:f&%%&g %ﬁﬁﬁ;ﬁ tli gﬁgrﬂogg 23]
The Reserved Palsa}’i%arl &@ﬂaﬁéat ed{ial0|1,28}
slots with indi ce@atGCthHF V. Filling of Slot Bufflr
[002|24] rhefbuftfﬁalscaﬂlifg;@fb aljl ocat gd;sl qt ahamxzbef
conpl etely fi at tern,cansj sti 0
1000 bits, wi thﬁeéﬁ;cql it oep 2y by
Local-arca Data --- 1199-P

Channel —
PPC/Reserved

Symbols

Table 8 - TPC Location Indices in a Superframe

[00210] All slots in the TPC OFDM symbols use as input a 1000-bit fixed pattern, with

cach bit set to zero. These bits shall be processed according to the steps illustrated in

FIG. 14.

Slot Allocation

[00211] The TPC OFDM symbol shall be allocated all 8 slots with indices 0 through 7.

Filling of Slot Buffer

[00212] The buffer for each allocated slot shall be completely filled with a fixed

pattern consisting of 1000 bits, with each bit set to ‘0’.

Slot Scrambling

[00213] The bits of each allocated TPC slot buffer shall be scrambled as specified

previously. The scrambled slot buffer is denoted by SB.



Sl ot Scranbling [00225] The bits of each allocated
Reserved OFDM synbol slot buffer shall be scranbled as
wap@siostoszrl in 0. The scranbled sl ot buffer is PEnosmd7/079787
by SB. Mdul ati on Synbol Mpping [ 00226] Each group of
two consecutive bits fromthedslth scranbl ed sl ot
buffer SB(i, 2k) and SB(i,2k + 1), i=0,1,2,. ..7, k =
499, which are | abel ed as So and S1,

rvﬁgmmdnv Hooilitblighe mpped into a com ex

nodul at1 on synbol m, nmQ) as specified in Table 6

/ A5 | .
p’l oAy elE]aclil g{oub ?tw? Eénwe%’tgé‘@g{ '{ﬂgﬁ Ec%{ﬂgt)lefics)lot buffer, SB(, 2k)
hid 8B(iptle+ Mapp0n@, [ 0022 0]1, THe9, vapg ng lafelel a3tss atds, respectively,
interlaces for the Reserved OFDM synbals shall be as . .
%t&i‘c\g? MAAPSHEHP R CNBRISK AgoBHatignay f¥§= I\@au b)i specified in
Synbol s to Interl| ace Sub-carriers [00228] The 500
irelolal @twitn &Wb%s i lGeath showeahe el aongblddtionbéer the QPSK

sequential |y as¥#gned to 500 interlace sub-carriers as
%%d @/ X the 1th conpl ex nodul ati on synbol (where | e
--- 4 / ) shall be mapped to the ith sub-carrier
S&’ ﬁF ace. OFDM Common Oper ati on[ 00229] The
44t 89 WE¥ OFDM Synbol sub-carriers shal
undergo common operations agysp cified herein.

W03L515Ths regrirghahalors fcomwateesTfirsthe HEn PN gapbpl shall be as

g&%ﬁﬁﬁllﬁﬁﬁhead |nfornat|on about the active MCs
sociated with the Wde-area Data Channel, such as

]V]ﬂﬁJ 8?@199133{%{ 4 C'Htfo%' %ﬂnﬁelw Ilﬁ@lqaé b- rriers

IOﬂS urren super rarre €-area

@&g&& ?@ %0(05 Elbolgiala on 1s(¥}nbo¥sgb 5§ lgﬁhntfl 8 o(t: asﬁg];l"% sequentially
pagned tb snotiher¥danaceacd S fohargedhe Shabimph& modulation symbol

processed according to the steps illustrated in FIG
G_\@herEmeo{@;lngﬂ99E shall be mapped to the i sub-carrier of that interlace.

OFDM Common Operation

[00217] The modulated TPC sub-carriers shall undergo common operations as

specified in herein.
Positioning Pilot Channel /Reserved Symbols

[00218] The Positioning Pilot Channel (PPC) may appear at the end of a superframe.
When present it has a variable duration of 6, 10, or 14 OFDM symbols. When the PPC
is absent, there are two Reserved OFDM symbols at the end of the superframe. The

presence or absence of the PPC and its duration are signaled over the OIS Channel.
Positioning Pilot Channel

[00219] The PPC structure including the information transmitted and the waveform

generation is TBD.

[00220] The FLO device may use the PPC either autonomously or in conjunction with

the GPS signal to determine its geographical location.

Reserved OFDM Symbols



[00232] The Wde-area O S Channel Physical |ayer

packets shall be encoded with code rate R = 1/5. The
werwstaysshal | discard the 6-bit TAIL field of P€1®S2007/079787

i ncom ng Physical |ayer packet and encode the

remaining bits wwth a parall el6turbo encoder as

specified herein. The turbo encoder shall add an

internally generated tail of 6/R (=30) output code

Riok31] $Phdnn@l PPles LAt tl'iEfQQlﬁGr twof RdsEHRE qus?ﬁlb%%s}qaé the end of

at the output is 1/R tines the nunber of bits’in
thepuperPhysi cal | ayer packet. [00233] FIG 20

illustrates the encoding schene for the Wde-area O S
[geanrielAll stbe idRaeead OFDMIsaatbels eoao gt pa0@0vsit €ixsd pattern,

shall be as specified in Taple 9 belqw. Table 9 i
vihearubisre B Poiphd Wed@rsaﬁLéﬁ/bE PEQCS5H @qeayige ¢ Hierwgps illustrated
Eneedey Turbo Encoder [00234] The turbo encoder

enpl oys two systematic, recursive, convolutiona

sﬁﬁgﬁﬁQﬁmﬁpnnected in parallel, with an interl eaver
e turbo I nterl eaver, preceding the second recursive

| uti anal enc The it recur,si ve, convol uti opal ..
RRAE! haRGreR ORELy siPol MRy EoALE IR FREY RghhhyRfndices 0
f#@6le:h The out puts of the constituent encoders are
punctured and repeated to achi eve the desired nunber

Fﬁﬁﬁ%ﬁb@m@ﬁﬁﬁ@ﬁd output bits. [00235] A conmon
constituent code shall be used for turbo codes of

, e/ ransf j .
[R2H, 203 lfer fof s, AGeiCiiol SRl LOASHRIGL Ejl ity a fied
pattefiyomsis{iby ofl (@O0 bi(sDyvith@aABG} sathefB. d(D) = 1 + D2 +

D3, nO(D) =1 + D+ D3, and nl(D) =1 + D+ D2 + DS.
BRR3rdmPines t urbo encoder shall generate an out put

synbol sequence that is identical to the one generated

0225 TRRCREE b ThOMVAITbEatEd Resdled |FDIVALIMbolt B8t HuBfePShall be
of the constituent encoder's registers in this figure

sarambled as spezdiad.in Phdihe sernambladrsdatibuifents denetedby SBar e

cl ocked with the swtches in the position noted.

MgikgjonT$enboldddppingat a out put bits are generated by
cl ocki ng the constituent encoders Nturbo tinmes with

10026 WiBacth gRoup f the corpepasictlinmonand i yaamblddngotttugfer, SB(i,2k)
out put. _as
and gB(i,2k +1),1=0,1,2,...7, k = 0,1,...499, which are labeled as s¢ and s;, respectively,

shall be mapped into a complex modulation symbol MS= (ml, mQ) as specified in
Table 6 with D = 1/4/2. FIG. 13 shows the signal constellation for the QPSK
modulation.

Slot to Interlace Mapping

[00227] The mapping of slots to interlaces for the Reserved OFDM symbols shall be as

specified herein.
Mapping of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00228] The 500 modulation symbols in each allocated slot shall be sequentially
assigned to 500 interlace sub-carriers as follows: the i™ complex modulation symbol

i€{0,1,...499)

(where shall be mapped to the i sub-carrier of that interlace.

OFDM Common Operation



specified in Table 10, which is shown below. Wthin a

puncturing pattern, a '0" neans that the bit shall be
waledosnadsand a ' 1' neans that the bit shall beCpES®EU079787

The constituent encoder outputs for each bit period

shall be passed in the sequente X, Yo, Yi, X, Yo

Yi with the X output first. Bit repetition is not

used in generating the encoded data output bits.

[@Qéﬁﬁhhlhﬁooﬁl@ﬁé& REUENd OFDRA %rynfBHf EU:H cafBRhall under o common

puncturing for the tail period shall be as specif %

pperdtabpises $iccifstddwreibel ow. Wthin a puncturing patter n,

a '0 nmeans that the synbol shall be deleted and a '

Widoaaes Ol S &thaanslynbol shal |l be passed. [00240] For

rate 1/5 turbo codes, the tail output code bits for

FOR2B0 0 ThishéhahhdlS§ ugdalrta&oha@ ovehdaddafosialidn Bdut the active MLC’s

punctured and repeated to achi eve the sequence

Wwedqvvlthathé Wide-aresi Patp Ghpurel cogl apthel selgdulsdtipngmission times

I
WP P Ao ORE i M cthire BEberRRRa 0 WY e spans 5
OmeGymbolngteRaaﬂdlerelash $uperfrdnee (Sa¢ BI(Bi I0).Peri ods for the
O S Channel [00241] It is noted that in Table 10
Edmsﬁ] Thee Siﬁﬂtldfrér%ckélt{bﬁthesv&?ﬁ& £8a A8 LCHaH AN $haP beGrocessed
ttom Tab e 11 Puncturlng’ Patterns for the Tail Bit
peordins tof e stcpeilloptsitahanflél. 100242] 1t is noted that
in Table 11, for rate- 1/5 turbo codes, the puncturing
Eabédings to be read first fromtop to bottomrepeating
X, X, Yl and Y\ and then fromleft to right. Turbo
[01]262]I dhe éVidb&@s%GﬂS Mnbh?lb@idahlawﬂ reakas shaltticodmcoded with code
Booaﬁgg gl;(‘:?? grt Sdgsrcp hglésb lggﬁ%gl ethLg ![heeai\rggontnrr]lg Physical
Qg@ﬁf}é&(@@!ﬁ{d Encadere ?ema{uggg%‘ﬂt]s wittea lfddRl hitb& %ﬁ&ﬂ&e hs specified
shalt be functionally equiVval ent to an approach where
hé¢reinenThe airbe quentice shfll add bo imtatngHy emvented plitof /R =30) output

S o ot P DR et M et PP FrChimes e

hiaBR R HRE ULINe enRlt PRGIERSSREpddkat are defined by the
procedure described bel ow. I(?‘)0245] Let the sequence of

[ooRYs) 29dr &5 ﬁﬁl%trg’t%s tHeoéHCleh% sgﬁe'ﬂ{ebﬁr Thelw-fﬁke Qpea tdlg Channel. The

sequence of Interleaver output addresses

BGde-ama it Glanndl@seodye pamasicteds thalltbeas pp@dé&ﬂiunéf able 9 below.
illustrated in FIG 22 and descri bed below. It is

noted that this procedure is equival ent

Bits Turbo Encoder Code Rate Turbo Encoder
Input Bits Output bits
Nturbo
1000 994 1/5 5000

Table 9 -Parameters of the Wide-area/Local-arca OIS Channel Encoder

Turbo Encoder

[00234] The turbo encoder employs two systematic, recursive, convolutional encoders
connected in parallel, with an interleaver, the turbo interleaver, preceding the second

recursive convolutional encoder. The two recursive convolutional codes are called the



to one where the counter values are witten into a
25-row by 2n colum array by rows, the rows are

W@ hwBB®a2 according to a bit-reversal rule, theCT/US2007/079787
el ements within each row are pernuted according to a
rowspecific Iinear congruent3&al sequence, and
tentative output addresses are read out by colum. The
| i near congruential sequence rule is x(i + 1) = (x(i)
-Cl-OIfS)ltu%Hfj c8dbs Wﬁfeem’f&p)co&e c 'ﬁﬁdoﬁt e &Rﬁﬁieﬁi €ncoders are
value froma table | ookup. [O Concerning t
putwdd ped iepefFEed3o RBjeve e ctn:smcxblsunbemcotf tiibs entmded nuhpuhlgts
the turbo interl eaver paraneter, n, where n is the
{s(maBS]eSSI carninegesnssitieht tdutshM be beed fAntdbbo dadeb ef da2es 1/5, 1/3, 1/2,

sho | ow s thi rameter for the 100Q-bit
ﬁcéf g1 ?rfgl f%r ﬁ“ﬁéomt%@w%ﬂ %haﬁ bR ap g&@w

|n|t|aI|Z|ng an n+5) bit_counter to 0 and

extracti ngg(]ge n nDS)ﬂD)SIIg('ID)fI cant bits (MSBs) fromthe

count er and'Addi g ams tgohorm a new val ue. Then,
discard all except the n |east significant bits (LSBs)

RlngS6t BreReiint o Be ReDaai) Fobkup gt i i) Tabr & + D2+

b3 shown bel ow W|th a read address equal to the five
LSBs of the counter. Note that this table depends on

t(ﬂ)?yf]a g +abo réncod[ef) %ﬂ@e JhR B aﬁ&fﬁlﬁ %% n fgbit é%@ﬁeﬂlc@ ¥ i€ entical to

ti'plying the val ues obtal ne previ ous steps
e enct |ganetratn¢ ynthcobi@idai showand Elien2@i slogratlyngheabfates of the
t he LSBs.. Next |treverse the five

except Bs of )
?‘H@“E@%F% F”sS 6%%1ft81isrf€dt 1n iRt 47 S7E TR WUt oGk @@sconsnment

bifeoliBgRrd QbR WiltAthe BRfchds$n MRBRsRBHAbtdo the val ue
obtained in the bit-reverse step and its LSBs equal to

I@%ﬁ?’]ﬁm@ ARLaLd ! B}l%gg ol 4k p%éﬂeme tb?%lotl&ﬁ%"’t%l: constituent

€ process 1 nc es accepti ng t e"tent at
auiopielﬂs Ngddrtess waish e s&utcbeﬁt ingtie up pssitibng 4ndi puncasimgtthaoutput as

S 20 e st bkt DERB - S i P ingepitem. a 0" means

{Hat tHeaid hat ive rde§¥e%@1nﬁrae‘ 1r ﬁﬁ% @gk B bit'shzﬁl be Tfp\ﬁs%ob OThe constituent
i nterl eaver output addresses are obtai ned.

Jnaoder ¢u¢plets feracesh bitapcaiodtsball Palphescd 3n theTsegbence X, Yo, Y1, X', Yo,
terl K finiti Interle
FooSHe TS oy iR Bilfneiioan bl Ehirat RGN Pibpded data
Butbuﬂlﬂtse” eaving is a form of
[00239] The constituent encoder output symbol puncturing for the tail period shall be
as specified in Table 11, shown below. Within a puncturing pattern, a ‘0’ means that

the symbol shall be deleted and a ‘1’ means that a symbol shall be passed.

[00240] For rate 1/5 turbo codes, the tail output code bits for each of the first three tail
periods shall be punctured and repeated to achieve the sequence XXY(Y 1Y, and the tail
output code bits for each of the last three tail bit periods shall be punctured and repeated
to achieve the sequence X'X'Y'0 Y"1 Y';.



bl ock interleaving. The code bits of a turbo encoded
packet are interleaved in such a pattern that adjacent

synbol s

For
matri x

interle
the int

M shall be a 4

Interl eaver shall reorder t

the bit interleaver
colums by N4 rows bl ock

aver. The N inp
erl eavingarray

T Dits snakb Witten i nto
col um- by- cSt e quential l y.

Label t
O throu
every r

he rowRft the

owj , With eve

matri x M by inggx j where |j

h index (j mod 2 =0), the

el ement
i nterch

S 1 n tn& Znd an
anged. c°. For

d the srd colu shal | Dbe

every row with odd index (j no

2 1=0),
shal | b

the elgnments i

Lntarchanaad
Hterechahgea-

n the 1st and the 4th col um

d Danota tha racuulting nmat ri
DeRpote—+hHe—+esth—+—hg—Hat+H

w@eows/0boss are nmapped into different constell ap€DES2007/079787
[ 00250] The Bit
turbo encoded bits as per the3%oll ow ng procedure:
N bits to be interl eaved,

he

a .

by The

contentX' of sha

|| be read out Gow wi se, from

left to
of the

right .., 00Z51]
bit-intetl eaver

FIG 23 iffustrates the outpu
for the hypothetical case of

20. D

tion [00252] For the Wde-area

a S Cha

ata Slog' Alloca
nnel 7 Hata sl

synbol for ihe transm ssion of O S Channel turbo

encoded

transmt node 5. Therefore,

packet s.

The Wde-area A S Channe

shal | use

it requires 5 data slots

t o adqubrMdatectubigg Pané@nforahe BagiBigP&iddd fHothe 0T d@dnnel

packet .

Sone W de- ar ea

A S Channel turbo encoded

FARM el St I9RYtca PR ih PRLIEQ0SBEW, itﬁeepL@EBMn%xAMQis&o b&R&d from top to

data slot allocations are made at the

C | ayer.

bottaming of Data Sl ot Buffer [00253] The

bit-interl eaved code bpts—of—a Wde—areaOS-SChantrel
turbo encoded packet shall be writ¢eds Ré@uential ly
into 5 conse@ikpue data sl ot buffersjjsn either one of
t V\D Con __‘_i'__T ______ :_;__7___5'5'_—-‘____3'___-___‘E______-
24. These dataXslot buffers 111 000

Y, 111 000

Y, 111 000

X' 000 111

Y, 000 111

Y, 000 111

Table 11 -Puncturing Patterns for the Tail Bit Periods for the OIS Channel

[00242] It is noted that in Table 11, for rate-1/5 turbo codes, the puncturing table is to
be read first from top to bottom repeating X, X', Y, and Y'; and then from left to right.

Turbo Interleaver

[00243] The turbo interleaver, which is part of the turbo encoder, shall block interleave

the turbo encoder input data that is fed to the Constituent Encoder 2.

[00244] The turbo interleaver shall be functionally equivalent to an approach where the

entire sequence of turbo interleaver input bits are written sequentially into an array at a



correspond to slot indices 1 through 7. The data sl ot

buffer size shall be 1000 bits. It is noted that the
waol2108/034961 buffer size is 1000 bits for QPSK aPdI/ESD07/079787

bits for 16-QAM and | ayered nodul ati on. The 7

W de-area O S Channel turbo edcoded packets (TEP)

shal |l occupy consecutive slots over 5 consecutive OFDM

synbols in the Wde-area O S Channel (see FIG 10).

§q‘%nc%c6iagzﬁiréﬁgs Eﬁ)c@ 44l th@%tl?é fs&%&flcee ?scf%a@ldu@ AP sequence of
slot buffer shall be scranbl ed di scussed

pddresouthhtyare Gbfencsidiyath peededurodessubédbelpw. denot ed by

SB. Mappi ng of Bits to Modul ati on Synbol s [ 00255] Each

gmu@] @kt ﬂl%G@QﬁS@@ﬁﬂhbmdﬁfds&sfbl‘e dironi Deo Ntul@o s dr ditibh,gbe sequence
# uffer, SB(i SB(2k + 1), i= 7,

Q Lnteg ver outpyéglddwﬁ§6§ ﬁhap e pg@@@lg@ tgsth(gg@ gé:ﬁaragfii by the procedure

l'lﬁl%ﬁ’(%& '1ﬁ’ el 22@!31%1I des&%eﬁ%ﬁﬁ@ {1 QoRd GRIMAR )farocedure is e%ulvalent

nodul ati on synb n) as specified’i
Wi ¢ore Where llié\/@)unteﬁ Ivaue& &eshnmﬂl nhea §iS gnwlbychnmlminh atnay) by rows,

th Lt |
euarormha b el s By pilerths EEGeBROLRE cach row are
WRn@r fRoiding GharRelplMiY Bty il deq@cBSand tentative output
speci fi ed herein. thpln of Slot Buf f er Nbdulatlon

PsaegeatoelrhyaeduBnb-ldarlmcer eored@ps 7] sefnencsgole is x(1 + 1) =
tion,ys ol s~ n eaq h aIIocated S
B0 e D MR 0A5 G828 A FRF b g She FOE 4 BB dookur.

B b ok RBY p&@@ﬁﬁﬁe“{%a@ozz L B BB gyining
Mﬁ‘Bd Al fal & ﬁa%nétan Qew(lerle I{ Qthe grﬂ}tlle)st tntégrélr gml thgmurﬁoo< 2n+5.

C . Represent | by its 9-bit value it
ﬁ"elvle 8 ehovwn dnldwdgimedt ‘(hlﬂ reeametsufolr ithreg1 WI—blEpl@smat 1a|yer pdcket. The

i)]i%réﬁ;SS %ﬂ,@ﬁ@lﬁg }aIP tgqjlr%%lgla%b 1193059 ne (Eogg{e\&/to grﬂlfdfextram t}le n most
51 RifRYDRNs (MISBY)i RS Xhe bodntor' an@ &IQingS%he th fol adn&@bAue. Then,

ot to the |nterlace
dlscard all except the n least significant bits (LSBs) of this value. The process further

includes obtaining the n-bit output of the table lookup defined in Table 13 shown below
with a read address equal to the five LSBs of the counter. Note that this table depends

on the value of n.

[00247] The process further includes multiplying the values obtained in the previous
steps of extracting and obtaining, and then discarding all except the n LSBs. Next bit-
reverse the five LSBs of the counter is performed. A tentative output address is then
formed that has its MSBs equal to the value obtained in the bit-reverse step and its LSBs

equal to the value obtained in the multiplying step.

[00248] Next, the process includes accepting the tentative output address as an output
address if it is less than Nturbo; otherwise, it is discarded. Finally, the counter is
incremented and the steps after the initialization step are repeated until all Nturbo

interleaver output addresses are obtained.



sub-carrier wth index SCV []

slot. [00258] It is noted that index SCIV needs to be
w@eommps®ed2 onl y once and can be used for all dapEr/Fbmny079787

OFDM Conmon Operation [ 00259] The nodul at ed W de- ar ea

A S Channel sub-carriers shal4l undergo conmon

operations as specified herein. Local-area O S Channel

[ 00260] This channel is used to convey overhead

i nformati orf about the agtive, MLCS associgt d Wit

Local - ar ea |Dat a_Channel | syc % thdir scHEQul ed

t ransni ssi dnPhysiesd &awers| ot M§T18ESH: i dns Infedeavse ¢

super f rame.| TRackeo8ik- af eaBlICk Séa¢anrel Rasametes O

symbol intgrvals in each supaaboame [(see I G 10

[00261] Thg=PhysStcar rayer packet fqr tie Local-qrea

O S channell_shal't%fe prbcesséd*accorldi ng tD the 5t eps

illustrated in FI 1 [ Local - area

A S Channel Physf@%kzﬁggg%%gg% é%@gﬁﬁﬁ%wgﬁg encoded

with code rate R = 1/5. The encodi ng procedure shal

be identical to that for the Wde-area O S Channel

] assigned to that data

t he

Ur r ent
-DM

Physi cal | ayer [p ets as _spegi fied herein., Bit
I nterl eavi ng [(O?C I he''Locall- drédl¢ A SnGhannel turbo
encoded packet |sh3f9* pble IS nt drdaxaviedEndicsspeci f i ed
herein. Data Sllot @ | ocatppn [[00264] [Forot he
Local -area QO S[Chmanmef| 7 data s ats hﬁ;‘l{i be
al | ocat ed per (QEDM symn al 3fnr t hpl transnmssion of
turbo encoded pack2ts.| Thd Logal -1& ea] O § Channel
shall use transm tymode 5;. Therefgre, [ 11 4 equires 5
data slots to accorrpdapte—thetecontentef—a—singl e
turbo encoded pack#t. [Somk3 Logal 2rea O P
tur bo- packets 1ay span| t wpyconsecyti ve OpFpM synbol s.
The data sl ot aHtocattpons_—aremade—atrthe VAT | ayer.
Filling of Data SI®t Bufféts 22 S

7 13 23 29

8 9 24 9

9 3 25 13

10 15 26 23

11 3 27 13

12 13 28 13

13 1 29 1

14 13 30 13

15 29 31 13

Table 13 - Turbo Interleaver Lookup Table Definition
Bit Interleaving

[00249] For the OIS Channel and the Data Channel, the bit interleaving is a form of
block interleaving. The code bits of a turbo encoded packet are interleaved in such a

pattern that adjacent code bits are mapped into different constellation symbols.

[00250] The Bit Interleaver shall reorder the turbo encoded bits as per the following

procedure:

a. For N bits to be interleaved, the bit interleaver matrix M shall be a 4 columns

by N/4 rows block interleaver. The N input bits shall be written into the interleaving



[00265] The bit-interleaved code bits of a Local -area
A S Channel turbo encoded packet shall be witten

wee@amswosal |y into 5 consecutive data sl ot bufPer/msion7o79787

ei ther one or two consecutive OFDM synbol s as
illustrated in FIG 25These d#ta slot buffers
correspond to slot indices 1 through 7. The data sl ot
buffer size shall be 1000 bits. The 7 Local-area OS

Ehan @&hﬁn%&@olﬁﬁﬁ%ﬁge&ﬁﬂ§et]§ab@rﬁ@ reRabk t&cﬁﬁ% M by index j,

corisecut1 veé slots over 5 tonsecutive OFDM synbols in

wherelj cchithroughadN/@-3 abdaowd) is (ledfasfo®. 25). Sl ot

Scranbl i ng [ 00266] The bits of each allocated sl ot

buf f eb. Fhatterpeovs| 3; vartbdved iedexgpmot 2=, tha eRmehhen the 2™ and the
lgran‘ol ed slot buffer is denoted by SB. Mappi ng of

i cQlupy Bf Hiterehangs ol s[ 00267] Each group of tvvo
consecutive bits fromthe 1th scranbled slot buffe "
SB( i, ¢-2K9r avieey om( with pRd indpx ( meg 24=0), therlepents gltigel and the 4

C(ﬂﬁ,l%P E@iggm@grghgng ¢l ed as SO and s1 respectivel y,

0 a conpl ex nodul ati on synbol Ms=
n%as SpeCIerdIn Table 6 with D= V2 . FIG
13 shéwdenole tl@ﬁ gadting ovsieby M i dieontents of Abskall be read out row-

du [ t to Interlace Mapping [00268] The
m?se hgﬁllgﬁt C][s to interlaces for the Local-area A S

E@%Sﬂﬁaléf %l@@% Fhsrouotsof She e T ior 1 ipBihegad case of
Rubsgarriers [00269] This procedure shall be identical
to that for the Wde-area O S Channel as specified

bg[; 13t AHGEMifermon Operation [00270] The nodul at ed
Local -area O'S Channel sub-carriers shall undergo

a S e F
VISR b e iR R 20 RRERIECT Ml Sl Rl G OFDM
byambbal efmstm: thednisgio oNPIM Chardre] wiriderdcbéedPatketar Fac Datlaarea OIS
Chann r the Wde-area Q S Channel .. The W de-area
la? 1 use transmit mode 5. Therefore, 1t requires 5 data slots to accommodate
the content of a single turbo encoded packet. Some Wide-area OIS Channel turbo
encoded packets may span two consecutive OFDM symbols. The data slot allocations

are made at the MAC layer.
Filling of Data Slot Buffer

[00253] The bit-interleaved code bits of a Wide-areca OIS Channel turbo encoded
packet shall be written sequentially into 5 consecutive data slot buffers in either one or
two consecutive OFDM symbols as illustrated in FIG. 24. These data slot buffers
correspond to slot indices 1 through 7. The data slot buffer size shall be 1000 bits. It is
noted that the data slot buffer size is 1000 bits for QPSK and 2000 bits for 16-QAM and
layered modulation. The 7 Wide-area OIS Channel turbo encoded packets (TEP) shall
occupy consecutive slots over 5 consecutive OFDM symbols in the Wide-area OIS

Channel (see FIG. 10).
Slot Scrambling

[00254] The bits of cach allocated slot buffer shall be scrambled as discussed
previously. The scrambled slot buffer is denoted by SB.



Channel carries a fixed bit pattern that may be used

for Wde-area Channel estimation and other functions
wh00810899F1. O devi ce. [00272] For the W de-area FOVURI00D079787

Channel a single slot shall be allocated during every

OFDM synbol that carries eith® the Wde-area Data

Channel or the Wde-area O S Channel. [00273] The

all ocated slot shall use a 1000-bit fixed pattern as

ivﬂagﬁyfin%a_f‘ﬁﬁ&obl\/ltoﬁuﬁatﬁﬁhl (ﬁget to zero. These bits
hal'l

e processed acco d| to the steps illustrated
a .
RSl ESAAT, LACEOR] e B0, M s
dikiy handy SB(RI y+- GEDM slyribol7 tkhat 0,dar499% svidch hes ldteeed as so and s,

W de- area Dat n or the Wde- rea S
Rty Fhall ﬁ@ gf to gy Feraplex f]twn%yrrm MS= (B, mQ) as

ShsiTedl BePauE P 7B Won T Fosthepnie Pl smtiiion for the

%cpgmﬁgamgtl&{ 1000-bits, with each bit set to '0'.
ot Scranbling [00276] The bits of the Wde-area FDM

iot 86 ,ﬁgggﬁk@y ?,hg{grbuffer shal |l be scranbled as

speC| he scranbl ed sl ot buffer is denoted

0288} ThRORLhBHICRL L0 By SHIERO o RPN LAOZI cRASHY oFDM

ecutlve I'ts of scra
symibolpsHalleve, as SPédifiedreiand SB(i, 2k+l), i = 0, k= 0,1,
.499, which are |abeled as So and Si, respectively,

Mﬂiﬂn#%@f SIBPBaffel Modudatid SV RolTes i hans S oReier)S=

as specified in Table 6 wwth ' . FIG 13
Fd?ﬁ% e $40g %duféﬁeﬁts%ltﬂb%is' an har aﬂg@atqu %t shall be sequentially
m)dulatlon Slot to Interlace Mapping [00279] The

amEicd tp HI0 nteelat¥ sib-careers BOMIRhE ﬁilloﬁhwm@bechlr@t s to
interlaces shall be as specified herein. Mpping of
Sl ot Bufdf eCrduocdan @ahptgrsubyoatradr Sndoa Vatteen(8@re);
Sub-carriers

b. Letibe an index variable in the range (i € {0,511} ). Initialize i to 0;

c. Represent i by its 9-bit value ip;

d. Bit reverse i, and denote the resulting value as iy. If i,y <500, then

append iy, to the SCIV;
e. Ifi<S11, then increment i by 1 and go to step c; and

f. Map the symbol with index, j (j € {0,499} ), in a data slot to the interlace

sub-carrier with index SCIV [j ] assigned to that data slot.

[00258] It is noted that index SCIV needs to be computed only once and can be used

for all data slots.
OFDM Common Operation

[00259] The modulated Wide-area OIS Channel sub-carriers shall undergo common

operations as specified herein.
Local-area OIS Channel

[00260] This channel is used to convey overhead information about the active MLCs

associated with the Local-arca Data Channel, such as their scheduled transmission times



[ 00280] The 500 nodul ation synbols in the all ocated
sl ot shall be sequentially assigned to 500 interlace

wawso3u9si ers as follows: the 1th conpl ex noduPErL/USW07/079787

synmbol (where | e { | - - -499} \\ mapped to the ith
sub-carrier of that interlace44 OFDM Common Operati on
[ 00281] The nodul ated W de-area FDM Pi | ot Channel
sub-carriers shall undergo common operations as

§IR? Glof LBstBEAETR thé—@&@én’t %%ﬁ@fﬁ%BM Prlot o G %%ed)lﬁ PR32l spans 5

The Local -area FDM P annel is transmtted in

O BIM ngmbannigi-tats mmcmmmatfrmee@eiﬁﬁ I0hannel or the

Local -area O S Channel. The Local -area FDM Pi | ot

{0vasnjeIThe dhysiesl laydripaekktldbi thedtdcel-treh IGHS CrayindleshuB é&d processed
for (hocal -area ﬁ@ annel . estjmation and ot her functions

pRFording fo thy &gt st isiIG=df t he Local -area FDM Pil ot

Channel a single slot shall be allocated during every
Erepdingnbol that carries either the Local -area Data

Channel or the Local -area OS Channel. [00284] The
H10|262,]atTéd Isdcet-arsh £D1IS Gh@mal POgGcH leydri p@@&etpa&ltalérh@ ergoded with

Bt L DS Bk SRRt PR ad T sl B Loy TS ulih Spe yide-area

oS Ehﬁimel?hys&a@lay@% pakatsia9Bpdcidd8hlcidhe Local -area FDM
Pi |l ot Channel shall be allocated the slot with index O

B ind1&NVely OFDM synbol that carries either the
Local - ar ea ta Channel or the Local -area A S Channel .

qu()'ZkB]n @fhg hll Ata ?I@tChg fd166rob WEERY %gﬁﬁtg!ﬂ}‘ﬂl %t 8‘2 ﬁlter caved as

| ot a ocat to t Local - area anne
sﬂwiﬂedh&re@mrrpl etely filled with a fixed pattern
consi sting of 1000-bits with each bit set to '0". Slot
Butd S¥ot A¢loaaddn ng [ 00287] The bits of the Local -area
FDM Pi | ot sl ot buffer shall be scranbled as specified

[00264] TOE tRCLatdagd OIPiChlridier daf d6RUNEH HRYalRBated per OFDM
symbol for the transmission of turbo encoded packets. The Local-area OIS Channel
shall use transmit mode 5. Therefore, it requires 5 data slots to accommodate the
content of a single turbo encoded packet. Some Local-area OIS turbo-packets may span

two consecutive OFDM symbols. The data slot allocations are made at the MAC layer.
Filling of Data Slot Buffers

[00265] The bit-interlecaved code bits of a Local-arca OIS Channel turbo encoded
packet shall be written sequentially into 5 consecutive data slot buffers in either one or
two consecutive OFDM symbols as illustrated in FIG. 25These data slot buffers
correspond to slot indices 1 through 7. The data slot buffer size shall be 1000 bits. The
7 Local-area OIS Channel turbo encoded packets (TEP) shall occupy consecutive slots
over 5 consecutive OFDM symbols in the Local-area OIS Channel (see FIG. 25).

Slot Scrambling

[00266] The bits of each allocated slot buffer shall be scrambled as specified in 0. The
scrambled slot buffer is denoted by SB.

Mapping of bits to Modulation Symbols



Modul ati on Synbol s Mappi ng [00288] Each group of two
consecutive bits of the 1th scranbled slot buffer,

wEB(8/ 02052 and SB(i, 2k+l), i =0, k= 0,1, ...498CWSEW7/079787
are |labeled as So and S1, respectively, shall be
mapped i nto a conpl ex nodul at4on synbol Ms= (m, nQ
as specified in Table 6 wth D=y - . FIG 13 shows
the signal constellation for the QPSK nodul ati on. Sl ot

Wékﬂt @abﬁgwmgcdng)&%ﬁ% bt ErofRRRI MG cRAmBIAeslot buffer, SB(,

e-area ot Channel slots to interlaces shall
Blo) awd G 2K &d Iherdid... Wppi Ad..04995 whicBufre dabeled as so and s;

B YTkl E 56 PSR S S92 o
SRAEAIETE] X AP 15970 1001 AL PRSP GRIEHNT for o

©PBK mddulatiord / ) shall be mapped to the ith
sub-carrier of that interlace. OFDM Common QOperati on

SR Ll terhe: Magplat ed Local -area FDM Pil ot Channel
sub-carriers shall undergo conmon operations as

%ﬂg@k]f g r%idtpzﬁ of Wo@ftc%ﬁ@rlé?@& %%%”ﬂ@dal-hx%g?@@l CF%el OFDM

e-area annel 1s used to carry Physical [ayer
pactads shahderits spamfidi lheeiar ea nul ti cast. The Physi cal
| ayer packets for the Wde-area Data Channel can be

NEHPEnd ESlo B ffe AN duiletion SyiBolacd InterlhCSub-cansors t t ed
in the Wde-area. Wde-area Data Channel Processing

I(ﬂﬂ@’]l Tagap@dedohrOtsBall B0283kicdin® MRBY fdrcdb WaNere 8K &thannel as
or the Wde-area Data Channel shall be processed

seetiedistrito the steps illustrated in FIG 26. [00294]

For regul ar nodul ati on (QPSK and 16- QAM), the Physi cal
DYl (anien (peratiobo- encoded and bit interl eaved

before being stored in the Data slot buffer(s). For

[0280]e d hoododwdidted i ocilhecd @38 -Canpe naibtcaRitys ishal uhdyrgs common
packet and the enhancenent conponent Physical |ayer
BREKEANS 4 8PCifidEHRoded and bit interieaved

i ndependently before being nultiplexed in to the Data
Wide-ageq FQM i’jl_ot Channel

[00271] The Wide-area FDM Pilot Channel is transmitted in conjunction with the
Wide-arca Data Channel or the Wide-area OIS Channel. The Wide-arca FDM Pilot
Channel carries a fixed bit pattern that may be used for Wide-area Channel estimation

and other functions by the FLO device.

[00272] For the Wide-areca FDM Pilot Channel a single slot shall be allocated during
every OFDM symbol that carries either the Wide-area Data Channel or the Wide-area
OIS Channel.

[00273] The allocated slot shall use a 1000-bit fixed pattern as input. These bits shall
be set to zero. These bits shall be processed according to the steps illustrated in FIG.

14.
Slot Allocation

[00274] The Wide-arca FDM Pilot Channel shall be allocated the slot with index 0
during every OFDM symbol that carries either the Wide-area Data Channel or the
Wide-area OIS Channel.



Encodi ng [ 00295] The W de-area Data Channel Physica
| ayer packets shall be encoded with code rate R = 1/ 2,
wQaL®g/oam9s52/ 3. The encoder shall discard the 6-BCT/UTADL079787
field of the incom ng Physical |ayer packet and encode
the remaining bits with a par&lel turbo encoder as
specified herein. The turbo encoder shall add an
internally generated tail of 6/Pv (=12, 18 or 9)
ﬁﬂﬁﬂ%hfﬁﬁgguh%PS so that the total nunber of turbo
encoded bits at the output is 1/Pv tinmes the nunber of
BlaF} Tk A EERY i HEUER Nl 3 Ble RSy PORIFAL! il shall be
tahpletehafiineal witl heixd gettarn eansBaing oChad0bits, evithodeh bit set to 0.
paraneters shall be as specified in Table 14
SRt Sekakablige 14 - Paraneters of the Data Channel
Encoder Turbo Encoder [00297] The turbo encoder used

fm7w 49 36§ 8f PRI FchaonebMPPY S G}ﬁlnnél%l/cﬁ buRLH#RHDe scrambled as
shal | be as specified herein. [00298] The encoded data

snecified horais Thescporhbedadetduifier ol dsorlicddytie consti t uent
encoders Nturbo tines with the switches in the up

927 7] dbedudnonyndioliMapginghe out put as specified in

Tabl e 15 shown below. Wthin a puncturing pattern, a

[09278 ®ash gf@b dfheohichs@hald bheotiekat sdraatiedasiot Buffer, SB(i ,2k)
nmeans 't hat bit shall be passed. The constituent

aitdBd ksl bU"tOs ki@ 1. e 429 whieh a@r%ﬂedswaﬂo@néél paRecdiyclynshall be
%ﬂ?}é&@ﬁ%}eyg %ﬁex Hbdu\g'uon rnbgl 191'8— IW(% le %ﬁ&l%@lﬁt Bidle 6 with
Irst. Bit ge

et|t|on|s ot used erating t

cncaner 130 LS he TRt Rebie! %gn%gll o R FERPUFL

s aII belas ecified |n Tabl e 16 shown bel ow. Wthin
EnLterp e n, O' means t hat the synbol

shaII be del et ed and neans. t hat a nbol . shal

BE'Z s mqp@wo@jthﬁtwldﬁﬁfeé Hipyl lt’léﬂt&ﬁae%l ts f%etqrgucps shall be

%Qngﬁﬂ )its for each of the first three tail bit
a be XYo, and the tail output code bits

i B Pl T 5 B i >
ﬁﬂltngj]t T‘fl‘é’d?oob Imodufiat%lrone%? hbo%c 1}1ht%e all ocatedhsrlgte sﬁﬁ [ 'be sequentially

assigned to 500 interlace sub-carriers as follows: the i™ complex modulation symbol

i€{0,1,...499}

(where shall be mapped to the i sub-carrier of that interlace.

OFDM Common Operation

[00281] The modulated Wide-arca FDM Pilot Channel sub-carriers shall undergo

common operations as specified herein.
Local-area FDM Pilot Channel

[00282] The Local-area FDM Pilot Channel is transmitted in conjunction with the
Local-areca Data Channel or the Local-arca OIS Channel. The Local-arca FDM Pilot
Channel carries a fixed bit pattern that may be used for Local-area channel estimation

and other functions by the FLO device.



bit periods shall be XXYo, and the tail output code

bits for each of the last three tail bit periods shall
WheooxEy982 [ 00302] For rate 2/ 3 turbo codes, tPET/USI007/079787

out put code bits for the first three tail bit periods

shall be XYo, X and XYo respettively. The tail out put

code bits for the last three tail bit periods shall be

X, XY QCand X, respectively.Table 15 - Puncturing

fﬁ)‘:k?}r Tor E@Léé&? alrc)@tfq}ﬁ' Itllo? RTHaRAS o QQQQ% ot Isﬁall Be Qﬂéﬁ%d during

in Tabl e 15 above, the puncturing table is
eearyl GHvh syopbot thab carriosreithcatthe Loél-arda ath (Yrhiangel or the Local -area

5@%’1@? ns for the Tail Bit Periods [00304] It is noted

Pt |]19 Tabl e 16 above, for rat e- 1/2 turbo codes

t un urin s to re first fromtop

B’&?@% 119??2#3 bt ilé'fs? atlggp' xedrOR RGNS PG bits shall
59@9} td Qgropuﬁﬁééér hifd sﬁa@lbbg ﬁr@cgg&dba@ccpft%% k& QIR E%Bs Gustrated in

bottom repeati ng X and t hen | eft

FI@ht4. For rate-2/3 tur bo codes, the puncturing table
is to be read first fromtop to bottomand then from
Bt tAlloeatiorght . Turbo I nterl eaver [00305] The turbo
interleaver for the Wde-area Data Channel shall be as

fessf imd RhE Ba FBINI Riltt &THaaaMi gl Y3 Rkatthehe slot with index 0
W de-area Data Channel turbo encoded Eacket s shall be

Biring aray | QBN sesbelpdal Fareigs sehe the kagpdpata Channel or the

IO 7] For the Wde-area Data Channel, up
?u:a?%?at (F Qlgiglmaly be all ocated per OFDM synbol for

k0Gye pEPTY ﬁip{ﬁﬂﬁ% or more M.Cs. For certaln modes
E@’éﬁé& 1he %ﬁ&péé’ st RsHeg e ﬁioﬁreg&?laar%\rﬁ@éi’nl%sgwel shall be

é&rﬁcpsléielﬁﬁﬁ&ﬁ%tﬁ Q f%@ﬁat‘té?n Bo SIS lof t DEY- bﬁ‘é’&itﬁ’ %aéHJtl)ﬁ iRkE 0.

sharlng slots wthin the sane OFDM

gio‘t'ﬁu? rﬂﬁf,@n | ot Buffers [00308] The

t-interl eaved tode bits of a Wde-area Data Channel
[dﬁ&gﬂ %ﬂcolgtesd of the Local-area FDM Pilot slot buffer shall be scrambled as
specified in 0. The scrambled slot buffer is denoted by SB.

Modulation Symbols Mapping

[00288] Each group of two consecutive bits of the i™ scrambled slot buffer, SB(i,2k)
and SB(i, 2k+1), 1 =0, k= 0,1,...499 which are labeled as so and s;, respectively, shall be
mapped into a complex modulation symbol MS= (ml, mQ) as specified in Table 6 with

D :%/E. FIG. 13 shows the signal constellation for the QPSK modulation.

Slot to Interlace Mapping

[00289] The mapping of the Wide-area FDM Pilot Channel slots to interlaces shall be

as specified herein.
Mapping of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00290] The 500 modulation symbols in the allocated slot shall be sequentially
assigned to 500 interlace sub-carriers as follows: the i™ complex modulation symbol

i€{0,1,...499)

(where shall be mapped to the i sub-carrier of that interlace.



packet shall be witten into one or nore data sl ot
buffers. These data slot buffers correspond to sl ot

WO p@Boa®s1 t hrough 7. The data sl ot buffer sizepCEHHO&1007/079787
be 1000 bits for QPSK and 2000 bits for 16-QAM and
| ayer ed nodul ati on. For QPSK 4thd 16- QAM nodul ati on,
the bit-interleaved code bits shall be sequentially
witten into the slot buffer(s). For |ayered

mti}ﬂ/[a@dlgﬁmnt@{; ratibni Nterl eaved code bits

corresponding to the base and the enhancenent

n S I t 1
SAOSE LSk Pl hEELETNPRPP LA FRLEH 0 P uncere
a&nmbhupémabrgmtsbeclﬁasbervdnere a si ngl e turbo encoded
packet spans three data slot buffers. [00310] FIG 30

wWidusireabat Chensdse where a base conponent turbo
encoded packet with code rate 1/3 is nmultiplexed with

9297 ae SVRIRLar &R TGRAKndI Y$ Q&dR@‘é ﬁ% P(l%l&ah 14y2¢ §@J§% meant for
code rate) to occupy 3 data slot bufters. E

Wide-atchueitltiease sTlndw%hxsmablamamkeis foutthe ‘@héﬁﬁﬁﬂ@a Daruar Gbannel can be
encode ck t ction. f a.d sl ot and
FagRaEE 888 R R M iR aR M 0

ata sl ots 3 The three slots
k’Y'}' %‘é B@a éL’l nngl fgfféﬂnaﬁ%%hm %‘i%{lﬁ or nultiple
consecutive OFDM synbols. In either case, the data

K103931aTihe Py pie! lawérpaalfﬁtéwmvps\%%mreaf Batagphaynet @ﬁﬁlh@ processed
be\’)?dlﬁé’ﬂ)stﬁ@% y ﬁlu§ﬂrﬁ&d in”lf*kf ?8 [00313] FIG 32
| snaps ot o

ustTtates a ot allocations to five

oepgf 8% rilki i ahell FqRRRT HLRARE R YRR Bl packer i

anbededdpdake bitf 1(ﬁferlfeﬁlﬁd%dfoﬂ%mg totddaih the OHtL slod buffer(s). For
M.C 1 uses transmt node O and requires three slots

fagered apedulafiame tl@nb%ﬁééanwaa%étPhypicawa@r packeiait thej gpdancement-
g:%n%}{pp a%s?ca.tl Pay: m)%gcl%@ Grd Hl'ﬂ?cp Fl?d&‘c‘igcg d Bgﬁg{%%lga\%d i%&)endently

S transmt and u I zes
befaresbding mubiphgkeé it 1orthe Datacshatdaffoacket . It uses OFDM
synbols n and n+l, to send two turbo encoded packets.

Encoding

[00295] The Wide-area Data Channel Physical layer packets shall be encoded with
code rate R = 1/2, 1/3, or 2/3. The encoder shall discard the 6-bit TAIL field of the
incoming Physical layer packet and encode the remaining bits with a parallel turbo
encoder as specified herein. The turbo encoder shall add an internally generated tail of
6/R (=12, 18 or 9) output code bits, so that the total number of turbo encoded bits at the

output is 1/R times the number of bits in the input Physical layer packet.

[00296] FIG. 27 illustrates the encoding scheme for the Wide-area Data Channel. The

Wide-area Data Channel encoder parameters shall be as specified in Table 14 below.



c . MC 3 uses transmt node 2 and requires 1.5 slots
for transmtting one turbo encoded packet. It uses

W boos®3®ensecut i ve OFDM synbols to transmt 6 POT/82007/079787

encoded packets. d. M.C 4 uses transnmt node 1 and
requires 2 slots to transmt 4P single turbo encoded
packet. It uses 2 consecutive OFDM synbols to send two
turbo encoded packets e. MC5 uses transmt node 3

and TeguiTes I7srar Tq TTansmyt encoded
packesEﬂtuu uses ﬁ @ ol to c{gﬁgat turboTurbOEnCOder

encoded packet P, &‘rrbl img [00314] The kitsQ)‘ftputbitS
each al |l ocat ed sI ot bimfbﬁer shal | be scranbl ed

speci In O] The anmbl ed [sl ot byl er 1Is[denot
by SBf1 @gppi ng|of Bi f@t o Modyl ati on ;vnbol S [0031%600

For thO(Wde area Dat®4ChanneI, depem/<3| ng on the 3000

yr anc maa Pl 14 WAL A~y | ooy o

l. Fafstm l. IIUUC, CI l. IICI \f’\)l\, ) \d“\IVI Of LayC| CU

Modul 499bn may| be use¥®4 QPSK Nbdul at #8n [ 00316] Eackp00

group of two consecutlve bits fromthe Ith scranbled
sl ot buf f er, Tableil42i8arapeferspf theRata Chpnngl Encoder 7
= 0,1,...499, whi ch are | abel ed as So and S1,
respectively, shall be mapped into a conpl ex
nodul ati on synbol Ms= (m, n) as specified inTable 6
futbo Pneoderl . FIG 13 shows the signal constellation
for the QPSK nodul ation. 16- QAM Modul ati on [ 00317]
2R 7Ig My pudb dneudercuyos oW ide-aliiat Bath r@rnhéiePhyisival layer packets
scr anbl ed dfat a slot buffer, SB(i,4k), SB(i, 4k+l ),
libe agepenitighhberan i ak+3), i=1,2,...7, k =0,1,...499
shal | be grouped and mapped to a 16- QAM conpl ex
H93881atlihe nenppesb1dag( Rytpuy Mitskyre ganekagd bl elogking  the constituent

%I})p%%grs Eﬁmrs ﬁgﬁéss:c\lfﬁg He(r:kgv-rl%_s Féeﬁ nltﬁ Eﬁ |p8¥yt1¥\4l1]st %u&&f\lﬁmg tllleGbutput as
spdifledtio FTabWhE’f ﬁlcﬁxﬁl:ﬁ()w AKjthinsd poBfuriddkpdtiern, a ‘0’ means that the
bit shall be deleted and a ‘1’ means that the bit shall be passed. The constituent encoder
outputs for each bit period shall be passed in the sequence X, Yo, Y1, X', Y'o, Y'1 with
the X output first. Bit repetition is not used in generating the encoded data output

symbols.

[00299] The constituent encoder output symbol puncturing for the tail period shall be
as specified in Table 16 shown below. Within a puncturing pattern, a ‘0’ means that the

symbol shall be deleted and a ‘1’ means that a symbol shall be passed.

[00300] For rate 1/2 turbo codes, the tail output code bits for each of the first three tail
bit periods shall be XYy, and the tail output code bits for each of the last three tail bit
periods shall be X"Y'.

[00301] For rate 1/3 turbo codes, the tail output code bits for each of the first three tail
bit periods shall be XXY, and the tail output code bits for each of the last three tail bit
periods shall be XX'Y'.

[00302] For rate 2/3 turbo codes, the tail output code bits for the first three tail bit
periods shall be XY, X and XY, respectively. The tail output code bits for the last three
tail bit periods shall be X', X"Y'gand X', respectively.




s2=SB(i, 4k+2), and s3 SB(i,4k + 3). Table 17 -

16- QAM Modul ati on Tabl e Layered Modul ati on with Base
wa@pas@stancenent Conponent s[ 00318] Each group PET/U82007/079787

consecutive bits fromthe ith scranbl ed data sl ot

buffer, SB(i,4k), SB(i,4k+l),56BB(i, 4k+2) and
SB(i,4k+3), i=l,2,...7, k =0,1,.. .499 shall be
grouped and mapped to a | ayered nodul ati on conpl ex
synmbol S(k)= (m (k), KY), K = 0. L, ... .499 as
specified in Table 18 pelow 1f 1 G¥KRUS the energy
rati o betweepfig basel component| andjihe ephanggnent
C ONMponept=—t+her—a—ana—shatt—be—gver—by—2v+—
(see tTable 4)X [00319] FI Gl 34 showdl1the sigrddll
constel[afion Jor the [ayered nodul ation, wmher

SO-SB(i | ak) . S eSB(i . akel ) 10somap | ﬁl&+2) and004 -
SB(i, 4kl + 3). Yt should begpot ed| t hafyyt he pro ﬁﬂgre
for filjHng—the shet—butferfsehsures—{seeFrc—28)
that bits So aKd S corfesp®fd to| t heO0Bnhancenmegto
conponeft and B ts SI @nd ?f correspgﬂd o] the base
conmponent . Intefl eaved| Bits Mdul ati Synbol 9088 S2 i
O my(k)| mi (k) 8B(i, 4k [+ 3) o§B(i, Bk +og) SH(i ’%@0@ |
SB(i,4k) 0 00bOa+ha+h0001a+bal b 11

a +b - a +bTabR 15 -Puacthbing Patternpfd? tHe Dat@ Bit Peribda +b O
l101a-ba-b0111a-Db-a+b0110a-">b-

00309 1t Is il thaintPale 15 above, the puncturing table is to be read from top

to bottom.

Code Rate
Output 172 1/3 2/3
X 111 000 111 000 111 000
Y, 111 000 111 000 101 000
Y, 000 000 000 000 000 000
X' 000 111 000 111 000 111
Y, 000 111 000 111 000010
Y, 000 000 000 000 000 000

Table 16 - Puncturing Patterns for the Tail Bit Periods

[00304] It is noted concerning Table 16 above, for rate-1/2 turbo codes, the puncturing
table is to be read first from top to bottom and then from left to right. For Rate 1/3
turbo code, the puncturing table is to be read from top to bottom repeating X and X', and
then from left to right. For rate-2/3 turbo codes, the puncturing table is to be read first
from top to bottom and then from left to right.

Turbo Interleaver

[00305] The turbo interleaver for the Wide-area Data Channel shall be as specified

herein.

Bit Interleaving



1101- a+bha-b1111- +bh - a+b 1110 - a
+b - a- b1000-a-ba+h 1 001- a-ba-m»>
wazesmds2z a - b- a+b 1 010- a- b - a- bCIabkioa7/079787

18 - Layered Modul ati on Tabl e[ 00320] Note that the
above Table 18, where r is thel ratio of the base
conponent energy to the enhancenent conponent energy
Layered Modul ati on with Base Conponent Only [00321]

fdwoen q"h@n’dld%ta?eabbﬁtﬁ dHaﬁﬁ%lQﬁ%B cHESHER p‘ﬁf:kéc@!ﬂ{all be bit 1nterleaved as

consecutive bits fromthe ith scranbl'ed sl ot buffe
§BCifjeddierdin. and SB(i , 4k +3), i =1,2,. . .7, k =
0,1, . ..499, which are | abeled as So and S1,

Da&psiot AVletatiorshal | be mapped into a conpl ex
nodul ati on synbol Ms= (m, nQ as specified in Table 6

¥00t3b7]D or lthe/ Wzld@-JaQa3D§ﬂaO@§adnBB 1§ al dLORBIE hla ?t bedBllocated per
or the QPSK nodul ati on. [00322 Slot to Interlace

OEDT ﬁ@m[%b@’.? $he trasnresg pigmehinds Brko ercaded epoksterssecipted with
13)9628 er e%?@ﬁﬂ%&deﬁ% Q/gp? fléf §{%Ehﬁ)lgt% %%ove) a turbo

Swm‘dedl padket datupick a(fﬂcfﬁblbef:aiﬁlbt eflew 0,324k arkhalod®0d to MLCs in a
nodul ati on sy H§’i| s in each allocated sl ot shall be

geguibat av ekl gusinael-GCoohane rliatsey ifye dhswaped P Meyygnbol.

usi ng the procedure specified herein. OFDM Conmon
Bilingof Bata YosBuffersne nodul at ed W de- area Data Channel
sub-carriers shall undergo conmon operation specified
HY3881n .TthdeiImrbavewbtcadecham wéla PYideeswi Pgtaf Ghannel turbo encoded

et SHELEparinizimane Qe EoePETHE0  BRS dde MOF bufrer
correspond to slot indices 1 through 7. The data slot buffer size shall be 1000 bits for
QPSK and 2000 bits for 16-QAM and layered modulation. For QPSK and 16-QAM
modulation, the bit-interleaved code bits shall be sequentially written into the slot
buffer(s). For layered modulation, the bit-interleaved code bits corresponding to the
base and the enhancement components shall be interleaved as illustrated in FIG. 28,

prior to filling the slot buffer(s).

[00309] FIG. 29 illustrates the case where a single turbo encoded packet spans three
data slot buffers.

[00310] FIG. 30 illustrates the case where a base component turbo encoded packet with
code rate 1/3 is multiplexed with an enhancement component turbo packet (with the

same code rate) to occupy 3 data slot buffers.

[00311] FIG. 31 illustrates the case where a Data Channel turbo encoded packet
occupies a fraction of a data slot and four turbo encoded packets are required to fill up

an integer number of data slots.

[00312] The three slots in the FIG. 31 may span one OFDM symbol or multiple
consecutive OFDM symbols. In either case, the data slot allocation over an OFDM

symbol for an MLC shall have consecutive slot indices.



fixed pattern, with each bit set to zero. These bits
shall be processed according to the steps illustrated
WO p00B0839514. Filling of Slot Buffer [00327] TheChusfoer/o79787
for each unall ocated slot of the Wde-area Data
Channel shall be completely f321ed with a fixed
pattern consisting of 1000 bits, with each bit set to
"0'". Slot Scranbling [00328] The bits of each

HmsPFeG e ShRbraRYhf @hpdhBt bSOV BE 2682 0D AdEHRAMRILCs over
shall” be scranbled as specified in 0. The scranbl ed N
girgt cdngéduarve IGFRMytnddisby aSBib dln tt ifigorSiidbol, mgmpiesg ™ turbo

0032 ac roup,of .t copnsecutive bits fromthe
?ﬁ?ﬁgﬁ’%“%ﬁﬁ %&%l%t Ml ﬁft,ha oK) and SB(i, 2k + 1),
i=l,2,. ..7. k =0,1, ..,499, which are | abeled as So

and S1, & eMidctli viss rangmi) moge, Onﬁﬁgéi‘&uﬁfﬁ & é@ﬁsp?%xeach turbo
modul ati onesyabeha M 1k H%es j@nﬁ&%t%pwljl\'gggm'bals-[@lg&ﬁi &he turbo

with D=11 . FIG 13 shows the signal stellation

for the QPSiodedipdckti.on. Slot to Interlace Mapping
[ 00330] The mapping of slots to interlaces for the
unal | ocat eIl @t ssek Nrahbr@it\Whokd:- dradd (Ddizas Champeab tthBivit a single

synbol shall_ be as specified in QO [00331] Mappi ng of
Sl ot Buf f ePriafoged dacksyniiopsss t%ﬁ[% Sitligdsen and 11, to send two

Sub-carri efsy 3&d padters500 nmodul ation synbols in the
sl ot buffer §£§?§ é%p%quéntially assigned to 500

interl ace ' f ; t "
rodul at on Lyraor | TRBPE: mog: ¢giy redfify AGTuERTEL Bhnmiging one
the 1 th stubbecancoded mickéthalt usdsethkeC eonsChltiVe GORDIN symbols to
Oper ati on oosag% Thi s nodul ated W de-area Dat a

Channel OFBRMISSYHDHITOQ gieodad PR&ES: shal | under go common

operations as specified herein. Local -area Data . .
Channel d. MLC 4 uses transmit mode 1 and requires 2 slots to transmit a single

turbo encoded packet. It uses 2 consecutive OFDM symbols to send two

turbo encoded packets.

e. MLC 5 uses transmit mode 3 and requires 1 slot to transmit a turbo
encoded packet. It uses one OFDM symbol to send a turbo encoded

packet.
Slot Scrambling

[00314] The bits of each allocated slot buffer shall be scrambled as specified in 0. The
scrambled slot buffer is denoted by SB.

Mapping of Bits to Modulation Symbols

[00315] For the Wide-area Data Channel, depending on the transmit mode, either
QPSK, 16-QAM or Layered Modulation may be used.

QPSK Modulation

[00316] Each group of two consecutive bits from the i™ scrambled slot buffer, SB(i,2k)
and SB(1,2k + 1), i=1,2...7, k = 0,1,...499, which are labeled as sy and s,, respectively,

shall be mapped into a complex modulation symbol MS= (ml, mQ) as specified in



[ 00334] The Local -area Data Channel is used to carry
Physi cal | ayer packets nmeant for Local-area nulticast.
wab@s®snpst cal | ayer packets for the Local - ar eaP@HUS2007/079787
Channel can be associated with any one of the active
M.Cs transmitted in the Local5&area. Local -area Data
Channel Processing for Allocated Slots [00335] The
Physi cal | ayer packet for the Local -area Data Channe
shal | be proce gg accordln to the steps illustrated
bl s D F00338) 6. rlagalioass hecsibert| GmsEpER fndthe QPSK
Al " t he physical |ayer packet is turbo-encoded
8 interl eaved before being stored in the Data
EQSLAQﬂﬁ%E &ﬁ% For |ayered modul ation, the
HEionphy Si cal | ayer packet and the
enhancenentcongwg nt Physi cal | ayer packet ar

tUPRAL et gEPatid oy tcoilsr?ﬁ%tﬂ‘fee'él([rse oftyy |de maERTY ??/d Bap et buffer,
il L 0 =

EB (s) éﬁcgﬁlng [003 aﬁET ﬁ%ﬁi qé&%a7bgta(%%a#225hdlbe

gﬁlwped: aid mapmed tpackeQaM r@ajnlpldxemedmvdmdsymhoh S@odemli(k), mQ(k)),

rates R=1/3, V, or 2/3. The encodlgg7grocedure

Bhal,1,. be9d ed;@pbmﬁaﬂ it Dalilbay bélow wiie AW [ #aGDeg ahows the signal

Channel, as specified herein. Bit Interleaving
qonstalladen - g egleoaltﬁa éu%n Aaduatiry o WEREo d¥FS éleﬂéi %1h_§ (i,4k+1),

%fils@(gﬁ o *{48%% cified herein. Dat a Sl ot

ocC e Local -area Data Channel,
t he sl ot aIIocatlon shaII be as specified herein

Filling of Data Sl ot Buffers [00340] The procedure for

LhLLLEg Ehe slqﬁmth%EEa&or theﬂ}gcfl'afeaN@ﬂdktonSymbds

[‘”85'51 THle bit5 of |eachsial | odat echesi of | bu %’C‘E’@;‘Eﬁaii'iq(k)

B, karrj'_)l @B(@&k&mgus‘g(gdkhar)m rsBTBR) s¢r a d sl ot

R S IS 0 3A 3A
0 0 0 1 3A A
0 0 1 1 3A -A
0 0 1 0 3A -3A
0 1 0 0 A 3A
0 1 0 1 A A
0 1 1 1 A -A
0 1 1 0 A -3A
1 1 0 0 -A 3A
1 1 0 1 -A A
1 1 1 1 —A ~A
1 1 1 0 -A -3A
1 0 0 0 -3A 3A
1 0 0 1 -3A A
1 0 1 1 -3A -A
1 0 1 0 -3A -3A

Table 17 - 16-QAM Modulation Table

Layered Modulation with Base and Enhancement Components



Mappi ng of Slot Bits to Mdul ati on Synbols [00342] For

the Local -area Data Channel, depending on the transmt
wore@s/08PSK, 16- QAM or Layered Mdul ati on may PET/USB®A7/079787

QPSK Modul ation [00343] Each group of two consecutive

bits fromthe scranbled slot Buffer shall be mapped in

to a QPSK nodul ati on synbol as specified herein.

16- QAM Modul ation [00344] Each group of four

Eﬂg@%g]c lﬁgbﬁ/ I%F]é%i t§f fo‘h? %Q%s}%@ut‘f%r PR ﬁ’lleqth sléfhfrﬁlﬁéd aha!diot buffer,

pped M nodul ation synb
SBacik.i QB(IH@*’@E) rSBL(ayler@daﬂvbSBI(laétthém Wil .. Bak& dh...499 shall be

Enh t 4 Each

EBHEBE Y (PEPIRS rged RESUARanGh BRI BoBUr ey BHmQde). k
bey, mBpERdasi dhetificd it a¥SIEad BERSIM! 3 + BbhotsAOlen@Sy ratio between the

specified herein.Layered Modul ati on with Base

mmmhemnyi 034G cciat 2ntpa@iedt, 4hdh bi tad F4 amieaegiven by:
grou four c ive bits fromthe scranbl ed sl ot
buf fler”shal | magdped into a QPSK nodul ati on synbol
J@@&Wﬁl%ﬂ e éKh+ﬂ EQET% terlace Mappi ng [ 00347]
The mappi ng of slots t erI ices for Local -area Data

@ggﬂe I(C?:le i% Otb &l Ségn[a ﬁogﬁﬁlg%ﬂoip Ogitl;%“] %fel? %{2 grilolgi'ulation where
SHBBIAAI) ST-SH(DMBASG] s2HIB (B0 2Dl 3t 9B (istkP g, SItlsHould be noted

each allocated slot shall be sequentially assigned t

oo thernreeddaeefos iblingathei Séqtsbulﬁ@r(ﬁbertsn@s dpascld@ur2d) that blts so and s,
SRRSPUED DG Tresto GRER SR iy Al R o he base

ceraesgat. conmon operatlons as specified herein.
Local -area Data Channel Processi ng for Unallogcated

Sl ot s [00350] Tinerleavat Bosat ed slots in t he Maodidd tiomrSyanbols

Datasghannel usg as |npu&>a 1000- q% o (k) )

SB(i,4k + 3) SB(i,4k +2) SB(i,4k+1)  SB(i,4k)
0 0 0 0 a+p a+pf
0 0 0 1 a+p a-p
0 0 1 1 a+p —a+pf
0 0 1 0 a+p —-a-pf
0 1 0 0 a—pf a+pf
0 1 0 1 a—pf a—pf
0 1 1 1 a-p —a+p
0 1 1 0 a-p —a-p
1 1 0 0 —a+p a+p
1 1 0 1 —a+p a-p
1 1 1 1 —a+p —a+p
1 1 1 0 -—a+p -—a-p
1 0 0 0 -a-p a+pf
1 0 0 1 -a-p a—pf
1 0 1 1 —a-p —a+p
1 0 1 0 —a-pf —a-p

Table 18 - Layered Modulation Table



fixed pattern, with each bit set to zero. These bits
shall be processed according to the steps illustrated

WO 000839514, Filling of Slot Buffers [00351] TPer/bafohen79787
for each unall ocated slot of the Local -area Data
Channel shall be completely f331ed with a fixed
pattern consisting of 1000 bits, with each bit set to
"0". Slot Scranbling [00352] The bits of each

unal | ocat ed sl ot de area Dat a Channel
3R] bats ﬂfaﬁr&ﬂ:g lih the doc STHRMH, &there r is the
sl ot buffer A0t+e0 by (erdIuI ati on Synbol

Map p| ng [ 00353] Each group of two consecutive bits

rationf tfebase pempenet g1bey ButhcenhaeamentronneBpRiEIFiYt 0 a

QPSK nodul ati on synbol as specified herein. Slot to
LayeneflMedwatipn mithO8ss4Jormpenemt fhilng of slots to

interlaces for the unallocated slots in the Local -area
M321|CHAR R a@FEM bisndom sivhl grobp Qfsfospeclilsfeblﬁd/ehbimfmm the "

SRPRlRH R PP s I THea00 it L1 on-Gymbol § & -t Hg. Which

SilcOlabEd fa§rsoseﬁﬁ| L, Q&péﬁmgnwhahlaé ﬁh% eginﬁ@otaocé{%&ex modulation
|nterlace sub-carriers as e 1th conpl ex

t he 1 t Hgym@l s(%ﬂé%?’%d'mefa{)% 6 ?leth b _A,gg}/_m @P@elfg Qhows the

rie that interlace. OFDM Conmobn
Spealabngell4t00 3&ucthe YURSK modulbtaéred Local - area Dat a
Channel OFDM synbol sub-carriers shall undergo conmon

[@sR2]t iStutto dnteslaee Mappthgher ei n. Mapping of Slots to
Interlaces [00357] The slot to interlace napping

Jous3R s The ahapng; OF DS hedridces tdiethpewtdeages PR& Ththel OFDM

In this section. There are 8 slots in every OFDM

syl shailthe asppearfi¢dhera@hannel shall utilize slot 0.
Slot 0 shall be assigned interlace Ip[j] for OFDM
Manipdhg of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00324] The 500 modulation symbols in each allocated slot shall be sequentially

assigned to 500 interlace sub-carriers using the procedure specified herein.
OFDM Common Operation

[00325] The modulated Wide-area Data Channel sub-carriers shall undergo common

operation specified herein.
Wide-area Data Channel Processing for Unallocated Slots

[00326] The unallocated slots in the Wide-area Data Channel use as input a 1000-bit
fixed pattern, with each bit set to zero. These bits shall be processed according to the

steps illustrated in FIG. 14.
Filling of Slot Buffer

[00327] The buffer for cach unallocated slot of the Wide-areca Data Channel shall be
completely filled with a fixed pattern consisting of 1000 bits, with each bit set to ‘0’.

Slot Scrambling

[00328] The bits of cach unallocated slot buffer in the Wide-area Data Channel shall be
scrambled as specified in 0. The scrambled slot buffer is denoted by SB.



index j in a superfranme as follows: if ( j nmod 2 = 0),
then Ip[j] = 2. Oherwise, Ip[j] = 6 [00358] The

WO ni08/0B®sE assi gnnent procedure for slot 0 ensPCEES100Z079787

the FDM Pil ot Channel is assigned interlace 2 and 6
for even and odd OFDM synbol 3édices respectively. The
remaining 7 interlaces in each OFDM synbol are
assigned to slots 1 through 7. This is illustrated in

Mdaulatfon SGRH& Ma EPQgD denote the interlaces assigned

to the sl ots occu by the FDM Pi | ot Channel and the

: I t :
20 AP By 5SSt URRRAEL TSl o prrer. sm.20
el BBERK 4a1) FEE]Z J7Ue t(hla 399 whivhlateclabéled hesy andey; | ragrctively,
Deno the bit-reversed val ue of
hag‘sﬁ(q fnarppe% mtm C‘Pl]ﬂpléé %S%t}ﬁ)@ Pl iMpermic @%)sas specified in
defined earli er Ugr ein. Pernute the interlace sequence
zraldem with Dh=h '{ By #a6!I d3i shywshthei sigieat ¢ongtellatjam, fyr the QPSK
N ymth it,r to generate the pernuted sequence, PS=
1(n|81f? IIII3Iv}c.Clubinterlaceslandlin
P% % ?e rate shortened interlace sequence, SIS =
%"Ié" “tF § p§“¥3 17} d. For the OFDM synbol W|th

{1, ) a superfrane,
Nﬂaﬁiﬂ ﬁélﬁdnw&a ef %lﬂ%fttb igfirlages hﬂ@ﬂéﬁﬂgcat?ﬁyslats\fa|tb% Wide-area

Bgféaéhatnﬁ(ejl(@FﬁM y)ﬂ%‘ij sHall i egiesﬂgd'lﬁ&?s td"e per nut ed

shortened interlace sequence PSI SO If (j nmod 2 =

sl R

k@tjgi]\/ a['-l;lflibﬂ gp?s&{@aﬁ]ré)fn;sg@l obsnlnethi: Isi@t %H{' &l ﬁgﬁ e sequenl%laﬁy assigned
RSE&Y JintbHade] subt @P3&9]as! follbws Neeel Egnplek QﬁbcﬁllaiféﬁV@mbol (where

since interlaces 2 and |nterlace 6 are used
i€10,1,...499} ) shall be mapped to the i sub-carrier of that interlace.

OFDM Common Operation

[00333] This modulated Wide-area Data Channel OFDM symbol sub-carriers shall

undergo common operations as specified herein.
Local-area Data Channel

[00334] The Local-area Data Channel is used to carry Physical layer packets meant for
Local-area multicast. The Physical layer packets for the Local-area Data Channel can

be associated with any one of the active MLCs transmitted in the Local-area.
Local-area Data Channel Processing for Allocated Slots

[00335] The Physical layer packet for the Local-area Data Channel shall be processed
according to the steps illustrated in FIG. 26.

[00336] For regular modulation (QPSK and 16-QAM), the physical layer packet is
turbo-encoded and bit interleaved before being stored in the Data slot buffer(s). For
layered modulation, the base-component Physical layer packet and the enhancement-
component Physical layer packet are turbo-encoded and bit interleaved independently

before being multiplexed in to the Data slot buffer(s).



alternatively for the pilot, the remaining seven
interlaces are used for assignnent to data slots.
wo\dasswsal |y, it is noted that a super- franmePGPHEAN07/079787
1200 OFDM synbol intervals and that slot to interlace
mappi ng for OFDM synbol index50 is not used.
Furthernore, for step d above it is noted that the
right hand cyclic shift of the sequence s ={ 12 3 4
Pntodllc2 Yields the sequence s(2) ={ 45 1 2 3}.
[00361] FIG 36 illustrates the interlace assignnment
I I ive I -

R334, 2Pt BB Bad SRR BN EPN AR e encod i
todeatitca®es VB peair/Af The cdebdapnsmecddiie/sha@flaNdsntivhiodo that for the
intervals. FLG 6 sho hat all interlaces get
Radi-grraPatninenns swepficdfcicl er | ace about the same
fraction of time, and the channel estimation
BitrlngarleaNing for all interlaces is about the sane OFDM
Common QOperation [00362] This block transforns the
H93B8le T had aghlatrto PatyGiirping] MKy crmedatparkeidshalltbie bit interleaved as
sub.-fcarri er index k for OFDM synbol interval m, into
&R Flsni tted signal . The operations are
bllu tr%ﬁllgd in FIG 37. IFT Operation [00363] The
BipPlek ANBERICR i on symbol s Xkm k =0, 1, ..., 4095,
associated with the OFDM synbol shall be related to )
100832 Ko A doctlrarea Hagm Sihannaly shsyslehallpgatian ghalEdgr aseppecified
g sform (1 FT) equation. Specifically,1 1 2 sc ( t-T

-TFA [00364] In the above equation, >sc is the

-carnierospacidg, while TWad , TFA and 7 are
ggﬁ?%ggbg{é %\llggﬁghg%ussed previously in this

| jcati on W.ndow pg. [ 00365], The sign xm(t) sha
BRI s sty Toh B kbooior bride (Bh M kot oigh Rl Ghapnet shall
B‘e@ss?%@ﬁ%d'hefbiﬂ. t/TWE ) O<t <TWE w(t) =1 Twd <
t < (TWQ + TfFG +1 0.5 + 0.5 cos(,r + p (Ts -t) /

ﬁ%‘? ) IL% +TFC +T1 ) t (2 TWJ +TFC +T1 )

862] w ndowed signal is denoted by m>, where

[00341] The bits of each allocated slot buffer shall be scrambled as specified herein.
The scrambled slot buffer is denoted by SB.

Mapping of Slot Bits to Modulation Symbols

[00342] For the Local-area Data Channel, depending on the transmit mode QPSK, 16-
QAM or Layered Modulation may be used.

QPSK Modulation

[00343] Each group of two consecutive bits from the scrambled slot buffer shall be

mapped in to a QPSK modulation symbol as specified herein.
16-QAM Modulation

[00344] Each group of four consecutive bits from the scrambled slot buffer shall be
mapped in to a 16-QAM modulation symbol as specified herein

Layered Modulation with Base and Enhancement Components

[00345] Each group of four consecutive bits from the scrambled slot buffer shall be

mapped in to a layered modulation symbol as specified herein.



ymt) = xm(t) w(t). [00367] In the above, Ts and Ts
are as defined previously herein. Overlap and Add

w( 00863J95The base-band signal sBB (t) shall bePCT/US2007/079787
generated by overl appi ng the wi ndowed, continuous-tine
signals from successive OFDM&/nbols by TWA . This is
illustrated in FIG 38. Specifically, sBB (t) is given
by: BB (t) = ymt - ms ) . Carrier Mdulation

%&gﬁéah\q{f&iﬁa{iﬁlﬁ Wfﬁ.sﬁ%@{@gmﬂ GindOHig base-band signal's

be up-converte frequency and sumed to

te .t he 0 S ) n . (

F@Btﬁ ﬁ@ T?:lg n:?r e ré\g\ébg{%cf/rmgf e%cﬁegll‘?tu h (Ef%%ﬁlzg%ﬁ%{l}lﬁlg? ngsegom the
Jahbled )slot Ahuffer Aill be nlapped dntand QRSE uedalatide Gyimdbl bOBpecified
Ei | ot Synmbol (TDM )[00370] In another exanple, it is

Jt¥d that the superframe structure of FIG 10 and, in
articular, the pilot channel TDM nmay be nodified to

lot te Intarlpge MlappHiZze processing of the superframe.

[00371] It is noted that, as discussed previously in

HW3A el thho nmapning tdiesletsatep lingsrlaskes FbesL.ocaga@8 ,DatheChannel OFDM

superfr.a i ncl udes, .a special pilot OFDM synbol (e.qg.,
SO e NP TEI TR o “TOM i1 ot symbol ) that i s
ed for_jinitjal or coarse timng acquisition, frame
NEmring 9f Slahiodziation Suipeols iy HeertpseositsFameieas car i or
freguency offset simlar to the exanples previous
i

HO3d38l Joa W aodulaggn wynbets Baerer dllpgrted slot §hﬁlétt|@¥sequentially
et B P APCHEN BRhG L Sl E et SBREL %
Bﬁéﬂ\t/lr# Chaﬂr@p%r Egs a prescribed duration T that is
s TTeY ph 3 |%ally vv:th prescri bed perhl od P. In
, C ' 390 . 0.,
RG0S0 Shodsfied RV Ssnahbefl GRnmsT e dliiens Fithpedsgeo common

SpRedHs a8y R4 Hepghudes a sequence of periodic
wavef or ms I3%906 in time domain with a periodt , as

Lbkﬂ%ﬁ@b@i@%bﬂaﬁﬁﬁ"Prﬁgessiﬁggﬁl @-‘ﬂgﬂoc%%d Sl or at the

receiver end is then typi y confrgured with a del ay

g@?g@t tI(O?lF tll!ﬁgll@ced[eidos(ﬂotg it aledf&edf-tareta rﬁaﬁa %rahﬁ)eq iu% LY inﬁﬁ? a 1000-bit

fixed pattern, with each bit set to zero. These bits shall be processed according to the

steps illustrated in FIG. 14.
Filling of Slot Buffers

[00351] The buffer for each unallocated slot of the Local-arca Data Channel shall be
completely filled with a fixed pattern consisting of 1000 bits, with each bit set to ‘0’.

Slot Scrambling

[00352] The bits of cach unallocated slot buffer in the Wide-area Data Channel shall be
scrambled as specified in 0. The scrambled slot buffer is denoted by SB.

Modulation Symbol Mapping

[00353] Each group of two consecutive bits from the scrambled slot buffer shall be

mapped in to a QPSK modulation symbol as specified herein.

Slot to Interlace Mapping



such a correlator will ideally consist of a series of
rectangul ar pul ses 3908 that each correspond with each

waegaoss2 of wavef orns 3906 as further shown i PCFUR003879787

with a periodicity of P. In order to find the boundary
of the TDM pilot, the detecti®n of the rectangul ar
edge i s needed which can be difficult in the presence
of noi se. Mdreover, the delayed correlation requires

[ﬂd3§ﬁ]p b6 3hd ’[hgof)f §1¥)\@ th %@Ma&@tf& &ML BScat@dots in the Local-arca

her ef ore su fers from high noi se variance. Thus, poor
Betu(taoyeldd FPMniymepod slehlif reeryspeafiecbhdrsiot estimation is
unavoi dabl e as a consequence. |In addition, delayed
Muppingdf Slot Baffer Muidudationa$yanbolg lod Intedngd Sub-c sy 2]
Mor eover, because a receiver is |ooking for periodic

ymsS]omms 500 rhéwildtRmeIywdisSinaRalslot BUELr Salef®Rqaétially assigned
I nherently vul nerable to perl odi¢ interferences such

&W‘bn@eﬂw GHTigRyAspleH pwau t%lewavemp g peadudation symbol (where

ﬁz?m@b the received si Al .t hqugh there are
di'es t)oshﬁlééeeiaﬁge%@rthw elbrwrfoért@ﬁegeréﬁforﬂect

often such renedi es come with consi derabl e additi onaI
OFYIGommon[@paagpn | nst ead of using a periodic
waveform for the Acquisition or TDM Synbol such as

{9366]i Mhiss modtlettdi hodal-@ea3atat Gleanpele ORI ysydibst [sols-edriers shall

I til A nbol TDM Pi | ot
RSy Sriie bé%?%%l@gg BRIl n ok symbol

sequence ,N- 1} , where the sequence is
@‘nélﬂif tﬁlﬂgeéli'&ﬁs r andormoi se ( PN) sequence

denot ed by p[n] . According to an exanple, th

K388 dbe wépe*, t IpferlacsamepRipg vaties GomaansrOF XA smlb@ofeathe next as
: r IS b 7a

lg—pgeﬁﬁilggrm#ﬂlgnsg For'm ?ih_%%a%;%@wﬁ)r%e& eri @dgﬁ*@% t?]lthe FDM Pilot

€hsnice shdlhatiliZchtotRN Skeg0ahek b sisdigng iatolagh 110 fav@Fﬂ»M symbol

repeating the PN sequence during an OFDM synbol of

}néﬁ’giﬂl%\ﬁu@ffﬁé%e%ﬁfp PPte repetitions of a PN sequence,

which result in nultiple repetitions of a sane

wav ef tfr(mnﬂq‘ii%n@)AprE]ﬁZon Symbol , may cause timng

anbiguity at the receiver. Also, one period of PN

sequeteralscog] ¥ écei vers to have the flexibility of

despreading only one portion of the Acquisition Synbol

0D S8u tThiraihict]adaniassi gimmint ProdedEE) for avloted gaswes tiai the FDM Pilot

seline estimation for adaptive threshol di nd .
Ehhteb I PRI BYOT 5637 4 OARG IV YAl § _Ofig ORBLIsmeg! indices
tdspEtidORRIThe FEMnGTy PGt kS hf)@acm dyPnbol are assigned to slots 1
through 7. This is illustrated in FIG. 35, where P and D denote the interlaces assigned
to the slots occupied by the FDM Pilot Channel and the Data Channel, respectively.

[00359] The slot to interlace mapping for slots 1 though 7 shall be as follows:

a. Let 1 be the 3-bit value of the interlace index i (i€{0,7}). Denote the

bit-reversed value of 1 as iy,.

b. Let I; denote the i™ interlace as defined ecarlier herein. Permute the
interlace sequence {Ip I; I, Iz 14 Is Is 17} by replacing the index i
(1€ {0,7}) in I; with iy, to generate the permuted sequence, PS={Io 14 I, Is

L1sL I



converted to frequency domain through a fast Fourier
transform (FFT). Wen the tinme domain OFDM synbol

wo e@alos®st fromthe nodul ation of tinme domai n EPBKS2007/079787

sequence by PN sequence p[n] is FFT transfornmed to
frequency domai n, a spectrumétask is then applied.
Application of a spectrum nmask ensures that the

Acqui sition Symbol waveform neets spectrum shape
requirenentg;h hftelifies S Rle Rt 1ncﬁ§ee’PSa% %@né??ﬂ%nm&ben@d interlace
rectangul ar spectrum mask can be used, i.e., tones are

zer oed out siquegpgaBbld + diels drkdslsjlubt. like a regul ar

OFDM synbol . The resultant OFDM synbol is then inverse

fast Fouti Bor theaOFDOM negehbol FAT) iiaekj € o= {1, MEIGPAI i superframe,
[00375] In constructing a frame or superfranme is noted

that the OF@frsyatight hambeyelin sbift pheSI&oqwitm ¥itgha value equal to

S0 3y ST RIEAA” UL B R sons

succeedi ng g )(]:DM Acqui sition synbol, just as a

regul ar C]:DM nbol . As an exanpl e, FIG 40 provi des

an ill ustratiQ f e ne -

whi ch may ﬁt IH d(gz rea))eﬁlg{m{h%&/e C&ﬁaltcé ye Itl% gﬁe(ﬁg\ﬁr(ﬁ Otherwise,

synbol . Asdsda)@m,m&n:HSIBg}strat ed portion 4000 of a

frame shows three OFDM synbols; the Acquisition synbol

4002, ar, %&Mh%gﬁWDMOs%lu@u anedhng Ok (@f@aﬁl@uﬁe k® data slot (for

synbol 4002 a next or succeedi ng DM synbol

4006. [003?‘6T{1Th@})tghaﬁbéiai'@gﬂéd@FdQMe{’ﬁwPSISU)[&nl]Syﬂb0|

4002 is cyclic prefixed (CP), as shown by cyclic

ET 0860 14 @08otcd NRr SYIPR! a0 sinde ahieAadts NHWB dingtllatd® arc used

egi nni ng and ends of the symbol as shown by w ndows

élwrnam@ly fantheqoipe. thyamiining 602ndutetlheey 9rea@ﬁeé<f@rrﬂ881gnment to data
A00: d 4006 ..t hin

A oo 0 AR b e R Sl 230 FE R mervals

i cpihanilbt t@dnt%ﬂa@b me@ih For @EMAV/sy ML intek [0 8 nat ﬁgeamfuethermore

superfranme. [ 00377 Is. noted that it is possib

fry stenr ahonp eris {1%6%1 thab thegighthangk cyghie gué OFBNI%S@QH@% é§ {1 2345}
?{égs,éeldssyﬁgqqllég&csg)st 4t §?§h uni que s_equence

senting one m-configuration (i.e., each

q .. nf or bout t -
b R PG R T Ford ol ) ST 3R s, T gonsceuive
oFeM fspbslyiateeral s eThE Mappink Patterarfeor S RAPIEin@1ab@Webéuts after 14
generate C nunmber of unique PN sequences is to find a
consecutive OFDM symbol intervals. FIG. 36 shows that all interlaces get assigned
next to the Pilot interlace about the same fraction of time, and the channel estimation

performance for all interlaces is about the same
OFDM Common Operation

[00362] This block transforms the complex modulation symbols X associated with

k,m
sub-carrier index & for OFDM symbol interval m , into the RF transmitted signal. The

operations are illustrated in FIG. 37.
IFT Operation

[00363] The complex modulation symbols X, ,k=0,1,...,4095,associated with the

k,m >
m™ OFDM symbol shall be related to the continuous-time signal x, (¢) by the inverse

Fourier Transform (IFT) equation. Specifically,



Cl Gl 1+ 1og2 (c) bit maxi mum | ength PN sequence
wth alength of at least 2 V (¢) ¢c=0 ¢c=0 where Nis
wo b@s@FPR synbol | ength. The aggregate PN sequR@i/@S1087/079787
di vided into C non-overl appi ng segnents or
subsequences each having a lefigth 2N, with each
subsequence, p (c) [n], ¢c=\,2,---,C, n=\,2,---,2N
representing one valid systentconfiguration I n ot her
words, differen N&ystequgg mgu;agl ns are represented
Wi th dlffeae@t me;mectlve "freSkstor (0G378] An
exenpl ary t r ansfickt er (or processor for use in a
transmtter) 4100 configured to construct and transmt

4 f (A0 8 & L1 F
EIm’g’n mw%er QD%%B%%%C ﬁ‘Udes ar:sF;klL gs{elk?ltg‘rrl ateggpdéf% wﬁﬁle 471WG1 > Ty and
ner at.es, and o t the PN segquences 4103 (i.e., one
SRR AR Rty BranoBaiEnet o o ¢
nunber of sequences) used to nodul ate the tinme domain
YHsHowingbol sequence. PN generator 4102 nmay be
i npl emented with a PN sequence generator 4104, which
pBs6s LTS sighel PN p slglettcasitiplied by tiengintibve féactionher) , ahere
subsequences as detail ed previously. Generator 4102
al so may |nclude a serial to parallel converter 4106
or equi valleft® t §38°Yevi"cd vt converts tHE 'Sdpial bit
stream(®rom sequencel generator 4102 fia: e (Bict + Trar + Tv) :
synbol s, i0.stihes ease: pir, QPe, ﬂ;odwaﬁt TRn+ Th i< i S2MpLedlyg + Ty)
that for other modul ation tec ni ques (e.g., Mary PSK
gA the serial to parallel 8 verter may convert
10366k Tiha windawash signalistdsnetpdbsle “Wwher@ or more bits.
[00379] Transmitter 4100 further includes a QPSK
modul am 6= 4108vithhat recei ves the PN sequences 4103
fromgenerator 4102. QPSK nodul at or 4108 nodul ates a
[Fo367s Ykl abs @I Ue 68 7 Qrdas ddfidbd prdvicQly! herem N- 1})
with the PN sequences 4103. In one exanple, the
%Iat 8 nodul ates the synbol sequence with one
aEﬂ r of PN subsequences, which correlates to
artlcular set of systeminformation. [00380]
WééﬂatT@P basornduignat $s4(Heshrdidie senedteshibencrieppigg theswindowed,

Fourier transfo
continuous-time mgnafs rHrom successive OFDM symbols by 7;,;,. This is illustrated in

FIG. 38. Specifically, s,,(¢)is given by:

Sp®= 3yt —mT,).

Carrier Modulation

[00369] The in-phase and quadrature base-band signals shall be up-converted to RF

frequency and summed to generate the RF waveforms,, (¢). In FIG. 37, f.(k) is the
centre frequency of the k” FLO RF channel (see Table 1).

Alternative Timing and Frequency Acquisition Pilot Symbol (TDM1)



(FFT) unit 4 110, which converts the tinme domain
synbol to a frequency domai nsynbol. The FFT 4 110, in

w0 2008/03961 | vers the converted frequency donmai nPGY/IRZMN7/079787

to a spectrummask unit 4 112. Spectrum mask unit 4

112 applies a spectrum mask t@ the frequency domain

synbol to ensure that the Acquisition Synbol waveform

neets spectrum shape requirenments, such as FCC

pﬁmo]r GTBRtRer dx@MpRX AMPhSted At ASG a%ﬂleogh%wuwéfm 118 and, in
he si npl est case a rectangul ar spectrum mask can be

patdulwh elneeplﬂain:bsmml dDMt omg lwumodified taddferonly aptiesize processing

é I|k a regular OFDM synbol . [00381] After

ﬁ%FFE%? "®Rof the spectrum masks by unit 4 110, the

resul tant masked frequency domain OFDM synbol s then

(M3 Hs &t lfsa&qtecte@h %Sy 1§9“é??§1fE¥Pﬁ*§HﬁYI1’P=If‘?§m%&ER wigh thepgramples of

F‘Rﬁfsa' {o- ﬁ’g Wi -Eugﬁgfrﬁmé ﬁ“ﬂ:ﬂrde g&%ﬂe'b{l@td @Bﬁmo'syﬂlﬁol (e.g., and

then i nput to an assenb uni t 115, which inserts

‘Aeq@m‘qam §y1n|boh’ ayhbill la@ttsblmbiﬂl)l‘ﬂlatsy mbal farnnigaf pracmrse timing

of sqﬁerfra manner |IIustrafed

th FI G 0.
i PR ot Py Sgmareatay an A0 ioT g dheibisr BRapency offse

Firesy
§iRB1ad YOTR lcx ARPIO gfév%d@i ydé‘s&ﬁbetdh@rélﬁngstthdy SRk @Blifd, iihis noted
the frame. Unit 115 urther i ncludes a cyclic

peefn moﬁthE@M cemaunicadawsyseeumihis spegipBpileiHPERMapphbadi.c., the

% léls%loré ISCynF_}ir folrz'B?N{j ngtoﬁl " Icglg?l dl gﬂ%{éeg%% e]dngurwcson T that is

frivisadittyd petivdicafly With priosdribde peidstd @V.eld Ah andts e sputidl pilot 3902
4120, which adds the synbol to a franme or superfra
(6-8-h theppeappitian Syahel |05pBPl?«rfg Pilpt h) pridéedifigmaeg superframe 3904

ehies Q' slggué%gﬁ%? ahgdlE Ef‘aé@@oﬁ%g VX?EQ i 'tl‘ﬁ{és d&ﬁlalh hi?l%hc‘ ¥ %ﬁbd T, 4as

as was | strat € acqui sition
fllvstratadhiih FIGR239. s mlc&dz@édlammelmosmm&ref reamelb}tnd is then typically

super frane, assenbl nit 4121. The as
g%ﬁf&ufqdawﬁh.asfeﬁwe?ﬁﬁaﬁwh% IEF“PfiaWson‘iiett?cé rthlé .pﬁeaﬁﬂlﬂtsy Appoutput of
£ MESLESS Will Elﬁléa!‘ﬂ‘rysc%ng’l@t Of atsBged 6@%‘(%%&913@31]565' $908Sthat each
noted that the disclosed transn1tter
C@TpﬁtSBWBhWGU cash keguaward, waefarmar’®06 @s firithremsbeen w FHi.39 with a

Rert BRI T PRREIT LS i Bty her pMY b fi o of he

tRanUgiar e RiREdR WHicE ichf bt [iffilig in @& F8seNBPbf Gdiké.ONoreover,
Specific Integrated Circuit (ASIC including or

thetdstayad m@elmmhreautrmukt@hca‘t bBive neisdi datd mmleﬁg and therefore

ur}‘?etrsr %Ir%hl ﬁl§§ no rv%g her hus égourc Iﬂ]ccffillrs’acﬁ?1 0 1rn1n% an(i]' %%ency offset
or exa ored ruc 1 ons; xXxecu
b%n@atil@hoi‘seiﬁl@ffmdable as a consequence. In addition, delayed correlation

calculations are highly complex.

[00372] Morecover, because a receiver is looking for periodic waveforms in the
received signal, such schemes are inherently vulnerable to periodic interferences such as
tone jammer or any periodic waveform pattern present in the received signal. Although
there are remedies to reducing periodic interference effect, often such remedies come

with considerable additional complexity.

[00373] Instead of using a periodic waveform for the Acquisition or TDM1 Symbol
such as that illustrated in FIG. 39, the presently disclosed example utilizes an
Acquisition Symbol or TDM1 Pilot that is configured as a time domain QPSK symbol

sequence {¢[i],i=0,1,---,N —1} , where the sequence is modulated by a pseudo-random



cause the processor to execute the nethodol ogy
described later in this disclosure. [00383] FIG 42

waebwss3®wsi | ow di agram of a method for construckCHySzNU079787

transmtting the OFDM or Acquisition synbol. The
process 4200 begins at bl ock @202 and fl ow proceeds to
bl ock 4204. At bl ock 4204 at |east one PN sequence is
generated. As discussed previously, t he at | east one

e i e R TS L
?&i&m ihats ERecP AT 24 tblmk%% Nﬁytlﬁe()ﬂbf\/?@}trﬁ%lhé’ngth (or
he PN generator 4102 |IIustrated in FIG 4 and

Hast Eugs@fdf rapdoen OrF Otstes). dbistrebibé lagih @@uresmlnat ey S sequence is
I BRETEE G B hed B PN Rl otRe BN ETR SRS SfBoPSr tenath .

Siagy etgsic eqehitib@P6£s PN 3&duéBefwiactp adstit Gl Indlltipl¢ Sepdtitions of a
configuration. [00384] After the PN sequence is

SRRV aYEerm 1] P peBiwersSYabell Bek capo fmipe pabiguity gethe receiver.

g‘l)s%abﬂei ﬁ%%%ﬁﬂgg\] cﬁl%ﬁceaasllo%vsqjgaf&é( Hpﬂiv th§ ﬂg%)lgg égtso?rgr%syreadmg

SI h
bﬁlyef)fﬁeeqabﬁiﬂ)nbyf qui@lhm[tlﬁllsgmbor fort Perorsati IGain Control (AGC)
devi ce. The, npdul at ed. synbal then c nvert

FOYGTEshe]d n?@”%ﬁ@&a% ﬁwnad@ﬁé%a%gﬁg%@m piding a@gwoatz@}sof delay.
As an exanple, this conversion may be Berforned by FFT

(937414 P@ﬂ@l@aﬂﬂmuhérm@,dlﬂﬁttﬁ@rﬂn@edommf QF Db v et ssjugnn{iqsr Symbol is

%%ﬂg%ggc?rg%frg%lgeéggg al)rﬁaliﬁquoﬁlgﬂé?ﬂ%?oﬂﬁgﬁr&sfé d@“%gf’} e% the time

€en conve requency
tdraninpDPORESASNECD riduitakt BdhAhsvheideladod b€ querﬁvyanPSKS sequence
nbol . | n the disclosed exanpl e

lied to the s '
gY gélu@ﬁl%‘?”ég p,[tﬁl 1t KE Tft?a@é@érﬁE‘i/ tog ?F&}eﬁcxﬁg{dlﬁro%j sipestrap mask is then
g@ﬁ{yguenc o dinh 1ONGsREs Bndl' ﬁféek%ﬁ{kﬁ%ﬂ Symbol

are ze oe out. Thi's process
b«ave:fann |n&@tm11ecﬂmgmsquet reqoirerasits. 41l iR simpEhbtovase,i as Al ﬁample a

or, any other suitable device to ensure a desif
feft@&%lﬁa CEBUBPanCaR 3@%@1} 1.9y 08FS 1R ZCIOgd B mrz%&%rdﬁg%areawust

MRS k @chuldrermmskathodn FheRdul i@ SRS nIMahed fiverse fast Fourier
converted back to tinme domain as illustrated in bl ock

ganspormedd FEIS bakk to tame eEdin(e. g., | FFT 4 114). The
time domai n masked and nodul ated synbol is then placed
[093&S5 il ebessisic@ograntinireadr snperfraames astetikatAbe FEINisgmbol length

S ORI A MO T T SO
GHEANERYrd intervals (W) preceding and succeeding the OFDM Acquisition symbol,
just as a regular OFDM symbol. As an example, FIG. 40 provides an illustration of an
exemplary construct of a frame which may include the exemplary Acquisition OFDM
symbol. As shown, an illustrated portion 4000 of a frame shows three OFDM symbols;
the Acquisition symbol 4002, an OFDM symbol 4004 preceding or previous to symbol
4002, and a next or succeeding OFDM symbol 4006.

[00376] The time domain OFDM Acquisition symbol 4002 is cyclic prefixed (CP), as
shown by cyclic prefix 4008. The symbol 4002 is also windowed at the beginning and
ends of the symbol as shown by windows (W) 4010 and 4012. Symbol 4002 overlaps
adjacent symbols 4004 and 4006 within windows 4010 and 4012, respectively, as
illustrated. The symbol 4002 is thus transmitted as a regular OFDM symbol within a

frame or superframe.



units as illustrated in FIG 41, as an exanple. The
process 4200 then ends at bl ock 4216 and the resultant
W@ ooosisaosat i on signal frame nmay then be transnmPcT/@82007/079787
[00387] FIG 43 illustrates another exanple of a
transmtter 4300 for construci4d ng and transmtting a
frame or superfranme including an alternative
Acqui sition pilot synbol (TDM). The transmtter
[opahvdesisanJiRema fta5 pGRME 38 hﬁ@a@hu!nﬁ@tsgdeﬁ&%d IBEI CZP of unique PN
Sequence havi ng at Igast a predeterm ned | engt 302.
Mumasced 302., cubgeguisncehlewithl sehuenge sgjurea@nscpioienting one system
gggulaaiog.4304hrmhich utilizes the PN sequence ho h
RIS & P SEYERERITFC SYREM S Halh &%&Bé‘ Qy the system,
Meangs ¢3%4n QWIPHLS &tbg WRRMI @hekk SYaR)r d-tchEaSriiadfon. One
for nmeans for converting the nodul ated QPSK synbol to
exaseple nedy dowaito . generates (43oebenyofbeaniqypl Bivesqudntsy sFP find a
uni-t 4.110 gqr equival ent device to convert a synmbol .,
f &%mgg g@v(djﬁﬁ'rﬂaﬁﬁuﬁ{ RALET s bwithQORRSh dYeansst2> N |
4306 oafputg the converted nodul ated synbol "to a neanss
for masking a predeterm ned set of frequencies of the
wbeigl Mtie thosQRDM syBbe. lemiths Thearggresaie BY sfifiense a8l dbyded into C
B S ol S SR B LSl 2n it

rum of® an
GRRERhEAL | bob....AFt £L] bhe SYTHRbd SRS .
means 4%%6,19(? Ier]YHb b, APt gLy bhe Sy brés@ntﬁ%flgc?fé BYlid  system

synbol 'i's output to a means

caifip@rdtiong trhethsy Wads, tdiffédeh® s ghtdii conAGdBtionkhars mpiesdiged with
acconpl i shed through use of an IFFT (e.g., 4 114) or

etfsasnt e irsneatispPNIBIkee. [00389] The synbol is then
delivered to a neans for assenbling a wirel ess '

98I iAga ek emplarya reans miton dion gpraacsARl P ius¢ on Sy irymitter) 4100

Incd udi th sked and ul at syghol, 4312..
bl o P B R P A LR B RO AT Rttt in . a1,

Traalditck t400 VinaludedTR aNS de@érator a9 thii Beneddesl4nd outputs the PN
[00390] It is noted that when the transmtted
g anes thl Oh (isyeras| orinaore seqopers. Bipludingaens spgpence @f a C number of

r i j: abRs
R rESPE RSl AR HonERY QPRI Q! L AR B B foncrator
# hE2 mey bt weplemeyted mathoy P seqbabke Rehdrator 4 e ménichegoaicraed the PN
signals are checked agai nst the known PN sequences
peslugneesy Relgng b L nBROGe! su CIVSSES dstaled piRuIopNYy. Generator

AUl 138 By GRidSy SRRl (S FAYRNCOnl Stc 43661BLEABVAENt tlpd device that
converts the serial bit stream from sequence generator 4102 to two bit symbols, in the
case of QPSK modulation. It is noted that for other modulation techniques (e.g., Mary
PSK or QAM) the serial to parallel converter may convert the serial bit stream to

symbols with 3 or more bits.

[00379] Transmitter 4100 further includes a QPSK modulator 4108 that receives the
PN sequences 4103 from generator 4102. QPSK modulator 4108 modulates a QPSK
symbol sequence (e.g., {q[i],i=0,1,---,N —1}) with the PN sequences 4103. In one
example, the modulator 4108 modulates the symbol sequence with one of the C number

of PN subsequences, which correlates to a particular set of system information.

[00380] Modulator 4108 outputs the modulated symbol to a fast Fourier transform

(FFT) unit 4110, which converts the time domain symbol to a frequency domain



the correlation cal culation can be made very efficient
and the correlation output is |less noisy than the

waledoapadszorrel ation. If the particul ar PN seqgP€nts2007/079787

bei ng tested engenders a match in the received PN
nodul ated Acquisition or TDM6%ignal, the receiver can
then derive information that the present systemis of
the type correlative to that particular PN seguence.

byid1e 19RYF 1041 ), GO AHMMGRELIARe SYHHRY fﬂ‘&h&%g%rﬁa'ﬁ? gﬁnbol to a

nunber of PN sequence, recelivers not yet detécting

Jotrumymbsk umbdl 2. r Epeditunt hesk iung N2 spgliene epectfunt mesk to the

nunber, of .sequences unti | tech i.s foynd . or all
R BEE Bt b e staee b8 IR Stulifon el Fgform meets
§patrum shhl Ridubmdnds S st asPF @S @B4uiRincdtsI iy eekapI®- As discussed
[00391] In conclusion, the above-descri bed ap%ar at us
[

pieslionsly h e fsomplesticass, iarfgetangudan speetaum veashegu ibs ius¢dwhere tones
Pi [ di ed above in _con ikon it h FlIGs.
s o S YTER s EHEREH ARRIR L RaSREPEED SIS 5o,

fords 4 ncreased sinplification of both transmitter
a8 C PRSP e B opochiinb 22al weins Aldfic Bl ybsitunt masked
W ency IBmEiInSOF DM SARBGN i ARG TRENPEFIRAnBRH&E (IFPT) back
periodic interferences such as tone jamrer since a

toetda vemawf bys IFFH unibhklfi sBicorenvertesssymatol lisobkn fnput to an assembly
eri icity,i.n the received sianal . r t .
BRESIR Y iBiebd e’ ARALFERO AR pn MROTBNE b8 in o frame of

dpeffdarad frothd nan@ECABSritedbPNFIGCH0 T ALY ubiedALS BrcAidENa scaling unit
sequence is used for timng and a correlation delay is )
fhifstoascgledibg symbgl apnyppigtely i fenthcolsngth N wsaitias{p the frame.  Unit
: ff OF i ' | @xbt Ve : :
PR LS, O ORCIY Pl CHASHE SR Do ORI e appic
thei eyudicy pefid heb degimhmygs abd/ cutlingi wimigpwealsee ad.g., FIG. 40) to the

B6TEEPa U ehef i i HABRP T PB0809r e g e e 130, which
hddsust GAhbN&o la0@dik@br Qlﬁ%ﬁlfacme hﬁ%@ﬁ@gri%%v@hﬁ@ﬁé With é)éeceding

described 1 n connection wth the di nrents di scl os

et gicneading syentiopl theenindelv portpes ob theeymbiol hs wagdhmsirated in FIG.
B R FcBuSER s oSt Lok el 67 S ey Db gpuperframe

hdsemBlyPuaguammalhe Q9ainghld s@perfeditSN theh iBhlReb transmitter circuitry
programmabl e | ogi c device, discrete gate or transistor

f b for wdlickss Barsnnssieivelrte @mgonent s, or any
conmbi nation thereof designed to performthe functions
t9382] Beds noted that the disclosed transmitter 4100 may be implemented as

hardware, software, or firmware within a transmitter apparatus. Additionally, in the
case of a software implementation, the transmitter 4100 could include an integrated
circuit, such as an Application Specific Integrated Circuit (ASIC) including or
interfacing with a computer readable medium having instructions stored therecon (such
as a memory 4124, for example), the stored instructions, when executed by a processor,

cause the processor to execute the methodology described later in this disclosure.

[00383] FIG. 42 shows a flow diagram of a method for constructing and transmitting
the OFDM or Acquisition symbol. The process 4200 begins at block 4202 and flow
proceeds to block 4204. At block 4204 at least one PN sequence is generated. As
discussed previously, the at least one PN sequence has at least a predetermined length,

such as 2L, to ensure that no repeat of the sequence. It is noted that the process of block



herei n. A general purpose processor may be a

m croprocessor, but in the alternative, the processor
woreysioa99sny conventi onal processor, control | erPCT/US2007/079787

m crocontrol l er, or state machine. A processor may

al so be inplenented as a conbéthati on of conputing

devices, e.g., a conbination of a DSP and a

m croprocessor, a plurality of microprocessors, one or

LTy YOl LS b;?Pfh% P10 g%ﬁ&iaté?qtlb@ﬁllwtﬂa{éd%@% Q@ra%d discussed

or any other such configuration. [00393] The steps of

abavet bodtler saitgldei cﬂdvmedeé‘turuhbmmbrﬁ,ntmoprwcm of b\lmclkh42(Me can be

AP RRP oG 1,56 SEGF R & MU P ot B by ghier of bquences

BIRGESHSRItatRE of B particRPLRadnh eshfurdtlen. two. A sof tware
nodul e may reside in RAM nenory, flash nenory, ROM

§Y AP ﬁg\'ﬂ’ﬁ‘% g)‘sei(g%gweﬁem%mdégﬁ sk 42@@ rv&here a time

di sk, a renovabl e r any other form of
dd)roalagsequmda: wovlk aoaQPSK syebokris moAnlamdarspigathy Pt smag@e in time

diumis cou led to t rocessor t he roc
T o dd® RpSPhavaR SRS o ect i of fufl Sfiepdevice. The
hRauRiQAr 380 MBAh&H M ornhBritdBoah hRUNS ey ency hi%nfahpésaéll%wn in block
medi um may be integral to the processor. The $rocessor

428 t Re ast watpée r’fbleucgrwmynrrw bie perforared As) BFT The WI0@r other
user ternatlvehlthe

BN Laf Sewce for 801%\Hcr510 oft ihd d%%%m s%mr?gﬂ%o ?req%encg do

processor an or age resi

ete C onent n a user term.hal 00 The
o385 e SRR G e Bamiarbd %%&u%{%&@m%mtiow groceeds to
Qfo@k’ udedlwhercaNaRfuendMha ek 3PP kb thednhibl t Retardiscl®ed example,
make or use the pr esent invention. Various

fmqneﬁlmatmoﬁls frequeney edosrabo dINERt odulhted bsefmt@édhaty do not meet

ot | e_ar e
(E jit 9n|§|0f a &ei(%%man%d %r%(iur?n%gla%ea%epzﬁ? qoutt hl%tl%%rlpcess %210 may
B@bﬁﬁbmmﬁ@ Wetth@dtmaR@AN2 boighownOim HIGe 4 8 irfany offer SEEME device
of the invention. Thus, the present invention is not

forRrewgedios e BCqUCREY SPCEBMt he enbodi ments shown her ei n
but is to be accorded the w dest scope consistent with

100886k iAftsir pheesynahd hass)b@dn m@%d;@s nafisked ambaofeaied QPSK symbol

00395] Those of skill rt . | er st and
b s L PREC o gim slgtiin, A NS5 Bk 400r b5 ovisy an 1PFT
ey, FT4 Ma i ety tigfe dirhdigheRked aGhneldWgiceSy@bdl is then laced ina
technlques For exanpl e, data, instructions, conman

WHElSsTReMBRNICE ighATagic & ths, Aqitibets or AHME hivpibol as illustrated in
block 4214. This process may be effected by assembly unit 4115 and its component

units as illustrated in FIG. 41, as an example. The process 4200 then ends at block 4216

and the resultant communication signal frame may then be transmitted.

[00387] FIG. 43 illustrates another example of a transmitter 4300 for constructing and
transmitting a frame or superframe including an alternative Acquisition pilot symbol
(TDM1). The transmitter includes a means for Generating at least one PN sequence
having at least a predetermined length 4302. Means 4302 outputs the PN sequence to
means for modulation 4304, which utilizes the PN sequence to modulate a QPSK
sequence or other suitable sequence. Means 4304 outputs the modulated symbol to

means 4306 for means for converting the modulated QPSK symbol to frequency



that may be referenced throughout the above

description may be represented by voltages, currents,
web@snswangneti ¢ waves, magnetic fields or parPCTIUBRNT079787

optical fields or particles, or any conbination

thereof. [00396] Those of ski®1 would further

appreciate that the various illustrative |ogica

bl ocks, nodules, circuits, and al gorithm steps

H&RGH] Q@Qaﬂs%ﬂ)@ QH%P bé %pl‘éh{eﬁteh rbgrcﬁfﬂia gt 'ﬁ‘? o %r @?ﬁ@hl@ﬁ@@evice to

herein may be inpl'enented as el éctroni c hardwa

comvptitasynbof fromrtene demaonbdimqudnopdomhinbot h. To clearly
illustrate this interchangeability of hardware and
HBB88Mcany dB0® ustpuls|this temictted nmdnhwﬁleﬂyhﬁaol b @edcans for masking
nodul es, . circuit and ri bed above

steps have been
B eFRdeteriped yey Qi fRaugRCs ol the PRl %irﬁn@ 35 of pigrmeans may be
éitf e(f Ypct g]%r&ﬁ'ghlt Yabi of TR IRt ngﬁen@ Qfedl‘e@rfgr @hsurin ng a desired

tware d S upon the particul ar application an
ﬁrequegny (spc:ztnmwrﬁtaa o;ommsmdatmm smbaiveA&blt they sitrelml is masked by

Sk||| tlsa | enent e descri hed . .

e TRy TR AP GFey b ColuR pae g} o fime domain
ami | CAtil GRay wta&yﬁbhgml &a&mrghaﬁseoaf @ecwmégshqthl or other
not be |nterpreted as causing a departure fromthe

sgopdegfdevidge present invention. CLAIMS WHAT |'S CLAI MED
IS 1. Atransmitter conprising: a pseudo-random noi se
H9382Indde genebdt or thonfdehuered too agemmnat foraassembling a  wireless

seudo- rand m noi s equence t hat rrespon ds. to
BFBRURICHEET ST ol Al SRt BOB S EbIIAT Edipk e gnapked and
@ glaMar QP@K“MPJo@thlzco(')ﬁé&&Hs@ﬁbfeﬁ genﬁaﬁlwr S%Berfrarne may be
acqui sition pi'l ot synbol by nodul ating a time domain

gynroited eiggeneas Wt thansingtipg 631do- r andom noi se sequence
a spectrum mask unit configured to mask the
H9309])s iI1t isonotpd Ithdt wherbdie transmified foquisawnf symchodnsyreceived by a

of|I and ssenbl unit configured to Ia e fhe
580 fura R0l oS TR ey R LyRBBF cPRC A raBST B PN odulated
qP'Sﬁ §8bol ERFISS AL cx@mpf, ttﬁeat%%ﬂértrﬁz{y Sfpldghiniaeh fifler, where
aim1, wherein the time domain synb
received 51gnals are checked against the known PN sequences (e.g., the C number of PN
sequences). Since the PN modulated QPSK symbol sequence is a sequence of £1+ j,

the correlation calculation can be made very efficient and the correlation output is less
noisy than the delayed correlation. If the particular PN sequence being tested engenders
a match in the received PN modulated Acquisition or TDMI1 signal, the receiver can
then derive information that the present system is of the type correlative to that
particular PN sequence. In the case of a communication system employing the C
number of PN sequence, receivers not yet detecting a TDM1 symbol would repeat
checking PN sequences of the C number of sequences until a match is found or all the
possible subsequences are exhausted, indicating that a TDM Pilot 1 is not present at a

given time.

[00391] In conclusion, the above-described apparatus and methods for effecting an
alternative Acquisition Pilot symbol discussed above in connection with FIGs. 40-43,
when compared to the methodology of FIG. 39, affords increased simplification of both

transmitter and receiver designs and increased performance as well. The disclosed



sequence utilized by the nodulator is a QPSK tine
domai n synbol sequence. 3. Atransmtter as defined in

w@b@sms®s2 wher ei n t he pseudo-random noi se sequUROL/ES2007/079787

generator is further configured to generate a
plurality of pseudo-random not&e sequences where each
of the plurality of pseudo-random noi se sequences
represents a corresponding systeminformation. 4. A

L5 ARRM AlEheMsd ISk 96t kdp &idﬁﬁéﬁn%erféf@ﬁ%@ klﬂ:htég%ne jammer since a

psuedo-r andom noi se sequence is configured have a
teepigth ofitsu¢le rsnsmivsions e hanigbh fof pthedltutyren dosra¢agived signal.

MEVERGr. ey ired afterfufrepd S Tk afford increase
ﬁﬂl‘iﬁ% Q:@ﬁﬁg%bébaﬁﬁhné/ PRtscf iR c@REARES FritRRinPhh®h cSYEB®n delay is thus
ated by the nodul ator to frequency donmin for use

b‘jpldwe(esgyemwtmhcm ofitive . T@isyAsam e i tserafﬁoedfwefSl helgerease in

?—0 ]iglle%'ty 1;C, n criélheerd ¢ %@ano 181313 ijnvéésf?le nd less delays by
ourt er rans or uni conrigure conver

aglinihg brtiand@pleatingy M Adqmlﬁﬂicﬁqmﬂﬁﬂ hdo a&mﬁlrﬂdrh galt Reaverage
ach|S|t|on Il ot synbol has been processed by the
Bt IRt ‘unit. 7. Atransmtter as defined in

claiml, vvher ei n the pseudo-random noi se seguence ' '
ﬂ@ﬁ&l]atTdir: vagiopy ritlisdrative degigar blackss medidesatagd aciGuris rﬁ@@(rrlbed in

pseudo | Se. S nents
?nnte téoncwhtfdﬁg né c?lrnents ol&:f st gomreﬁ 1L é’ A étlvw}em%ntec? or performed

ﬁ/@t@nﬁ@eﬁerﬁﬁpﬁ@‘b%tpﬁo&s%ﬂﬁ&ﬁ@m $i@fal QEPERSIrN@SP), an application
particul ar wrel ess SYSt em configuration of a C nunber

airecticr mgqearied Wit 8816y stlasi quedtrgmahle sns armgy (}S\PGA) or other
Elro F%I%Mlg Mo %?t %tfwge%écfet&l éaa{tén ot ARGEEH rlg%l?,(e hdésrcrete hardware

random nol se 'sequence” generator I's
canporgutsedr toy gembinatien ttlhaeecﬁ: desighed t@besenudnrcisctions described
Establ i shing a nmaxi mrum | en tg)gpse.udo- random noi

Thier{t 8SIEER) IPHEPOSC RLATHEPT BaY bef "BFPTUSS Yl t??% gltgpative, the
?ﬁ)gesgs@lo%dyo BShinR dchvkRGbral (Rdccde! foMdiRr! Rcrb&oNeOfor 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
microprocessors, one or more microprocessors in conjunction with a DSP core, or any

other such configuration.

[00393] 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.



ti me domai n synbol sequence and c represents one of
the C nunber of sequences, the maxi num | ength

w@e@adasosandom noi se sequence having with a | engr/oSmb7/079787

at G| least2 (c) ; and c=0 dividing the maxi num

| engt h pseudo-random noi se se@fuence into c
nonover | appi ng pseudo-random noi se segnents each
having a length 2N. 9. A nethod for constructing an

Flﬁ)gyll]s ik e RblsOde sSYPTRA o FCRARREdcRIsBE emggﬁlﬁ{eﬁ{s' i9 r@stlded to enable

st’ one pseudo-random noi se sequence havi ng | east
anpqusneﬂﬂﬂﬂbdnléngaﬂ tonmerke Dhswatﬂmeps$mnnen@nnm1 Various

d t
B eGP R PR rib o relts 80 bf ST SRbHER b Rakilfen the art
ShQI B Y BMAEDRHIN cH B ESTRR d We ki hﬁ? RtaphB&blo ARG PSR Rents without
random nol se sequence to create the acqul sition p| | ot

deneiang framstke Apirit e smmfsth@ iwienien. o Thesy o present anvention is not
m)%%if% a'{obgdh HEHH @ é 1 qfnlleln sh%w% h%l e%? bﬁ]tqrr% ﬁe accorded the widest

ursition pi

ﬁdo@aeoﬁ@srtexwmﬂi @8 prih¢iplRs ahd Sov@n fe:halresodlﬁﬂibd'éddleﬁfin
defined in claim9, wherein the tine domain synbo

FRBYSNABosSo kPRI hE la By 0EBhder SRRkt HESHRARGE and digndls may be
met hod as defined in claim9, wherein generating tﬁ

eeprdsenisd whe p@e@cﬁo'rl rvaﬁ@t@nwdif&éemefqglgWMWﬂw@ndjd@@mlqueS For

enenat ralit pseudo- r.andem
SERRLR 0% RuPlsta oo Pl R AR G ommha g chivs

that Sfays g UG eRcl emcﬁ@ﬁaﬁts tie ebdveed@RAgicty riass beMepresented by
information. 12. A nethod as defined in claim?9
. rFUFTRBLS 2l BRTERSIACARHD FRVRS BBLaRifagideor Earaeiﬁff,uogvuﬁ%éeﬁelds or

éQﬁE@quqn%g&gﬁgaq%Jhﬁg%g twice the length of the tine

onmai N sequence nmet hod as defined in claim?9,
[dﬁ%bg]]e ThSSIBE Isﬁlllngfould 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.



converting the nodul ated acquisition pilot synbol to
frequency domain with a fast Fourier transformprior

wo eoosmsdesng. 14. A nmethod as defined in clai mRGEr/US2007/079787

further conprising: converting the acquisition pilot

synbol to frequency domain usilhg a i nverse fast

Fourier transformafter the acquisition pilot synbol

has been masked. 15. A nethod as defined in claim?9,

wherei n generating the at | east one pseudo-random

noi se sequence includes geodrAtMiy a C nunber of

pseudo-random noi se sequence segnments, where each of

the C nunber of pseudo-random noi se sequence segnents

rg&resents a different corresponding particul ar

WHATASSCEAIMER &¥nf i gurati on of a C number of

different wireless system configurations. 16. A nethod

as defined in claim7, wherein generating the C nunber

of pseudo- Aardemittics@pasiggences further includes:

establishing a maxi mum | engt h pseudo-random noi se

sequence havisAloraRANPeROIES SCERNER 28NN SOBHBYIRG JOpgenerate a

@%%d&-‘?%ﬁlbhf’ﬁﬁ %g&é‘nc'qu%%oﬁr@goﬂ@?{ogpr% fheh'ﬁ stbrf BHolnPon to be
e c time domal n synbol sequence and c represents

omremehichtad tdCa mentyer, of sequences, themaxi mum | ength

pseudo-random nqi se sequence having with a.l.ength of

B0 C1 | ealtBqlyior CRRHEVEE 1g; ANSITRY  tthacReix At milot symbol by
hféﬂgltaﬂn$§ EHRQORRMI QBN sSRIAGINRRER JsBL®-fandom noise sequence,
nonoverT appi ng PN segnments each having a | ength 2N

17. A procesgatrufiomagksenit pordigniadetoasaskdberaemisitaar pifpt symbol to
devi ce ri sing..a pseudo-random noi se sequence
&8%?9@%%3ﬁ%8ﬁFWé89%%’ggFgenerate a pseudo-random noi se
sequence t hidtasaibl e sRAnchfiorddr @dphtd et s36aLRMd acquisition pilot

informati on to be conmunicated to a receiver
symbol in a frame for wireless transmission.

2. A transmitter as defined in claim 1, wherein the time domain symbol

sequence utilized by the modulator is a QPSK time domain symbol sequence.

3. A transmitter as defined in claim 1, wherein the pseudo-random noise
sequence generator is further configured to generate a plurality of pseudo-random noise
sequences where each of the plurality of pseudo-random noise sequences represents a

corresponding system information.

4. A transmitter as defined in claim 1, wherein the psuedo-random noise
sequence is configured to have a length at least twice the length of the time domain

sequence.

5. A transmitter as defined in claim 1, further comprising:
a fast Fourier transform unit configured to convert the acquisition pilot
symbol modulated by the modulator to frequency domain for use by the spectrum mask

unit.



a nodul ator configured to construct an acquisition
pil ot synmbol by nodulating a tine donmai n synbol

WG e@amss2 Wi t h t he pseudo-random noi se sequencBCT/ES2007/079787

spectrum mask unit configured to mask the acquisition
pil ot synmbol to a prescribed Trequency profile; and an
assenbly unit configured to place the nodul ated
acqui sition pilot synmbol in a frame for wireless

transgi ssi Mran&%nteé\ag’ﬂ%?e%ﬁﬁrclaﬁﬁ SARIHNRELhfghal m 17,
wherein the tinme domain synbol sequence utilizZed by

t he nodul atorinversa @RSKouriore tdos@im syrbodnfeepdete econvert  the

Bk R S heh 0 St b8 omyC B Tsrap SRR esyiibol has been
prREdsedbE thetsPedrMehAtieudt pl ural ity of pseudo-random
noi se sequences where each of the plurality of

pseudo random noi se sequences repr esents a

corr e§pondl n EJ,IIS;[IISI'(?IL ff(I)lqu}l alrn ?OW ereﬁr essél? 0 %%dorn noise
defined inc ere n e pseu SN RS)

SRYURIRC LenlcFat GORT ﬁl@lhéle doﬁf(guk’e’:d\/ﬁ) g.eﬂe@aﬁ@tahCaﬁuﬂﬂ%anf ps%dxﬁrandom
the length of the time domai h sequence.
poisR egypRCCASEMePHERFTe pac] odiths arumbeyrof ﬂ?é?ud@dﬁibfiqf% nejige sequence

?ﬁé‘r%zlcsqu %%%Iﬁ% %t(frl) ; %@Pﬁdﬁ%@&d}@oﬂ{ %16%1&@%5‘: SRV tconﬁguratlon

uﬁddhﬂmﬁmrbbmﬂkﬁmuemeysﬂgmﬂmnaﬁﬁguuﬁ@nby t he spectrum
mask unit.22. A processor as defined in claim 21,
further conprising: an inverse fast Fourier transform

uni t gonfi quE-BLNTiRerCANYEed iR Q1AM Whirk@NthRI ds8ldo-random noise
symbol to frequency domain after the acquisition pil ot

sagubinde geasratye enfupthocessiguredyo gererap 8ot ¢ onmbersk saqicnces by:
def . wh i th
2 s R G DE b &g foisd SR e a number

configured to generate a C nunber ofi pseudo-random
nbbiseassdmerenice setwensonshired e| bac EN(C)tjimhem Musrtherlergdth of the
pseudo-random noi se sequence segmenbs represents a
gl Al rate??tgffrg 152 li)erl]lglc Hid E%}grlescelfll![saorne\/\gfr tﬁ!c %Sgun%/e%to?ryequences, the
maximum length pseudo-random noise sequence having with a length of at
C-1
leastZZ N and
c=0

dividing the maximum length pseudo-random noise sequence into ¢ non-

overlapping pseudo-random noise segments each having a length 2N,

9. A method for constructing an acquisition pilot symbol comprising:

generating at least one pseudo-random noise sequence having at least a
predetermined length, where the at least one pseudo-random noise sequence represents a
system configuration of a wireless system;

modulating a time domain symbol sequence with the at least one psecudo-
random noise sequence to create the acquisition pilot symbol;

masking the acquisition pilot symbol to a prescribed frequency profile;
and

placing the modulated and masked acquisition pilot symbol in a frame

for wireless transmission.



of a C nunber of different wirel ess system
configurations. 24. A processor as defined in claim

WQ330sinBmwsei N t he pseudo-random noi se sequence PENESANTOT79787

is further configured to generate the C nunber of

sequences by: establishing a Taxi mum | ength

pseudo-random noi se sequence having a nunber C 1 of

bits as determ ned by the relationship 1+ log 2 (c)

where Nis the length of the ¢c=0 tine domain synbol
sequence and c represents one of the C nunber of

s e q ueh@es, At hethvdxamdaiihahgt ktlqgeeddohcamddhe rivis domain symbol

uence V\/lthale h of at Gl least2 (c) ;
CHece P b L o0 Y8R pseudo-r andom

n0| se sequence |nto C nonover | appi ng pseudo-random

noi se segnents each having a Iength 2N. 25 A processor

for usk i nAamgthod| assdefnsdArmntleint Pomhgesin generainer thsi sigteast one
g?éuag-ranodr Hg 01 e ?eé]tug e%%%lug%Sten Ta lng% lfur Il{y (0) gqsgu&]om}]a%aom noise

uence eas

Ed’@@et@des lvetesd ez&lheoﬂlﬁe pll@alitg e qveiiy- ﬁtﬁd@rﬁqm)@&%quences represents a
represents a systemconfiguration of a wreless
syrsesapRdingasient BYORYEONat i ng a tinme domain symbol

sequence wth the at | east one pseudo-random noi se

sequence to create the acquisition pilot synbol; neans

for md&ki ng hfedlodcawidsﬁnécbm Eidimat 9swiblin tthe gscudo-random noise

rescribed fre ndneans foy placing the .
Gt OB RB LIRS0 Be Jene i S pIIG: 1y BB §irhg tme domain
Eéqfﬁgi?cef or wrel ess transm ssion. 26. A processor as

ined in claim?25, wherein the time domai n synbol
sequence is a QPSK tinme domai n synbol sequence. 27. A

fp g?cg er agls %E?(% (‘ijeﬁnre]d (i:n glalrna furt erecro%llprllrlsgn%e Teans

converting the modulated acquisition pilot symbol to frequency domain

with a fast Fourier transform prior to masking.

14. A method as defined in claim 13, further comprising:
converting the acquisition pilot symbol to frequency domain using a

inverse fast Fourier transform after the acquisition pilot symbol has been masked.

15. A method as defined in claim 9, wherein generating the at least one
pseudo-random noise sequence includes generating a C number of pseudo-random noise
sequence segments, where each of the C number of pseudo-random noise sequence
segments represents a different corresponding particular wireless system configuration

of a C number of different wireless system configurations.

16. A method as defined in claim 7, wherein generating the C number of
pseudo-random noise sequences further includes:

establishing a maximum length pseudo-random noise sequence having a number

C-1
of bits as determined by the relationship lJ{log2 ZN (C)}where N is the length of the

time domain symbol sequence and ¢ represents one of the C number of sequences, the



at | east one pseudo-random noi se sequence is further
configured to generate a plurality of pseudo-random

wooism3wsruences where each of the plurality oPCT/US2007/079787

pseudo-random noi se sequences represents a

correspondi ng system i nformatilon. 28. A processor as
defined in claim?25, wherein the neans for generating
t he pseudo-random noi se sequence is further configured

hRxRGRE" Petngtht r}ﬁet@cﬁﬁfﬁﬁ@orﬁa%@j@@ Q&ju%ﬁces HAYfrigC e:’mjt'ho DAURR of at
length at FNeast twce the Iength of the tirne domain

f qttgiS:% 29 A processor as defl ned in claim 25,
Gr coﬁ‘b i sing: means for converting the nodul at ed
acquiSition pilot synbol to frequency donain with a

fast HRiih@rthé rrﬁﬂﬁﬁl@ﬁfnlélfgltlprps&ﬁoﬂiﬁﬁ&fdrﬁgnm&@ sedience into C non-
processor as defined in claim?2 further conprising:

M%P%?Nwtsl%ghhﬁén&%éﬂ%ﬁﬁiyon pi l ot synbol to
frequency domai n using a inverse fast Fourier
transformafter the acquisition pilot synbol has been
masked?7. 31A progrsagdssic iag wiedd¢ssedmimunithaomi&bce comprising:

wherein the rreans for generating the at Ieas{, E
pseudo- r andioRFH-K8 %@q%‘é??cée‘i@n%rg%%?m&cﬁ‘?ﬂ 1gYFedot generate a

g&ﬂ% %Iﬁioﬁl &nw ﬁénc@fthaﬁ%%ffg%ohé@ g[me&cﬂn%ﬁ Zﬁgﬁ%‘t%ﬁnatlon to be

egments, where each of nunb of pseudo random
manseﬁqdm}@eecsefgrrems represents a different
correspondi 218 @&lrt cul ar wirel ess st em canf.i
lf

of a C nunbd ata}r PRI Fd V%Pr @nég’géfcs% tag%usltlo plﬁt[ | sg)l?nbol by

fRAklagHE AtihRMBM4n syl QERRAE! waB tiftefsci®AradnBod ! issdduence,
wherein the means for generating the pseudo-random

noi se sequ@ﬁp@@unsmfam uHecondignfadfarmaskithe geamesitarepildisymbol to

seudo andpm noi se sequences by:
egfeggﬂ%egh Cyr%Oﬁlrr?U engt h pseudo-random noi se

sequence haﬁllaﬁ@nﬂ)lﬁ witheconfrghredf tobplase @ @Ridalarddn@duidytion pilot
the relationship.1 log 2 (c) where Nis the length of

$yiebal #pa fiiape f@b%?ks%%mms@quence and c represents

one of the C nunber of sequences, the

18. A processor as defined in claim 17, wherein the time domain symbol

sequence utilized by the modulator is a QPSK time domain symbol sequence.

19. A processor as defined in claim 17, wherein the pseudo-random noise
sequence generator is further configured to generate a plurality of pseudo-random noise
sequences where each of the plurality of pseudo-random noise sequences represents a

corresponding system information.

20. A processor as defined in claim 17, wherein the pseudo-random noise
sequence is configured to have a length at least twice the length of the time domain

sequence.

21. A processor as defined in claim 17, further comprising:
a fast Fourier transform unit configured to convert the acquisition pilot
symbol modulated by the modulator to frequency domain for use by the spectrum mask

unit.



C- 1 maxi mum | ength PN sequence having wth a |l ength of

at least 2 V (C ; and c=0 dividing the maxi mum | ength
w@Rbosmspesnce i nt o C non-overl appi ng PN segnent BCEES1007/079787

having a |l ength 2N. 33. A conputer-readabl e nedi um

encoded with a set of instruci4 ons, the instructions

conprising: an instruction for generating at |east one

pseudo-random noi se sequence having at |east a

predeterm ned | ength, where the at |east one

pseudo-random noi se sequence represents a system

conf i gur at Agnoafssar agidehaslsis chyet2d nfurter comsprising:i on f or

nodul ating a tinme domain s ol sequence with the at

Toast - one Bheliig: aitforheHEFS dsaBiin GBI  eoialida  ponvert the

GRS PRI sPinbSttto TGRS ciy dBatmtdr Wied 4cQDisftRh Pils &irfltbl has been

the acquisition pilot synbol to a prescribed frequency

piosesse@by thedspegirimmswslyetit.on for placing the nodul at ed

and masked acquisition pilot synbol in a frame for

wirel ess transm ssion. 34. A conputer-readabl e nmedi um

as depd.nedAil procésdommus3definddeinedlfint e, WhereindbegisbudoyiB@m noise
sequence is a QPSK tine domai n synmbol sequence. 35.

A
BIHPRACBCICEURTal| BriHeid PRI EECddf BeReete i €] BRes pf pseudo-random
weise ?éqglejllg%_%re%rﬁgﬁtg,%ﬁérg Pach¥r t2ENREAD S pbdfioThndFRtibise sequence

one ps om noi se sequence | ncludes an
sapsiantscicpmnerfton diferentadarregp@ndmgupaticdlyr ofreless system configuration

eydo-r and 0l se.sequences ere each of the
B&b AUubgT B‘Sf)g?ﬁéﬁ}ﬂﬁmiagﬁ%%’lﬁeﬁb? ISV QBhces represents

a correspondi ng systeminformation.36. A

conput er -readabl e nmedi um as defined in claim 33, '
wher e24 t hd pwewsdo- asaddorednioi danms éguehaein the gomidogandein noise
to have a | engt t least twice the length of the ti )
T s BeroR durirdr okt EnskdE e Bhb affdihe by

def i ngdatiRhikal MA:33und BhEh§IsesddMRdSHh AGise sequence having a number

C-1
of bits as determined by the relationship lJ{log2 ZN (C)}where N is the length of the

c=0
time domain symbol sequence and ¢ represents one of the C number of sequences, the
maximum length pseudo-random noise sequence having with a length of at
C-1
leastZZ N and
c=0
dividing the maximum length pseudo-random noise sequence into C non-

overlapping pseudo-random noise segments each having a length 2N,

25 A processor for use in a wireless communication device comprising:
means for generating at least one pseudo-random noise sequence having
at least a predetermined length, where the at least one pseudo-random noise sequence
represents a system configuration of a wireless system;
means for modulating a time domain symbol sequence with the at least
one pseudo-random noise sequence to create the acquisition pilot symbol;
means for masking the acquisition pilot symbol to a prescribed frequency

profile; and



an instruction for converting the nodul at ed
acquisition pilot synbol to frequency donmain with a

wo aeB8/05wez i er transform prior to masking. 38. BCT/US2007/079787

conmput er readabl e nedium as defined in claim37,
further conprising: an instruttion for converting the
acqui sition pilot synbol to frequency donmain using a
i nverse fast Fourier transformafter the acquisition

pi | ot synbpl..ag: B?a%ﬂlglrfﬁé kRAulafA: and FARPY Egcfuisrit'?@djﬁih&_lt%ymbol in

medi um as defined I n alm 37, wherein the instruction

f bamgdpewatlesgtranymisston] east one pseudo-random noi se
sequence includes an instruction for generating a C
nunber of pseudo-random noi se sequence segnents, where

each 06 tha frodesIbesks abfiRgeMdaimand OWhBRIMS theSBML /IPERIn symbol
segnments represents a different correspondi ng

prajuenasub aQRMK eme domginstyarhot sasiuieefgr at i on of a C nunber

of different wireless systemconfigurations. 40. A

conmput er readabl e nedium as defined in claim 39,

wher epn gengiratdshg ds kiefifedinrdham 2, whsedind tremad@o MmMehsating the
sequences further includes: an instruction for

disleat oS REHYOFARROER RONT PEHgRIF i uitlrs-corrgwRd foperate a plurality
FrRSRF S AR o TREr Al LR, A St LAt nose

sfqutines réprescais meonmesontimlg ssequmanioematich. c r epr esent s

one of the C nunber of C-I sequences, the nmaxi mum
| ength PN sequence having with a I ength of at |east2”

(c) ;2820 andoaRisdrgldeifdd Aridity 20 wHe i theldi@in TR %W@?ating the
| engt h PN sequence i nto C nonoverl appi ng PN segnents
psewHo-handony naist engitdnc@ M further configured to generate the pseudo-random

noise sequence to have a length at least twice the length of the time domain sequence.

29. A processor as defined in claim 25, further comprising:
means for converting the modulated acquisition pilot symbol to

frequency domain with a fast Fourier transform prior to masking.

30. A processor as defined in claim 29, further comprising:
means for converting the acquisition pilot symbol to frequency domain
using a inverse fast Fourier transform after the acquisition pilot symbol has been

masked.

31. A processor as defined in claim 25, wherein the means for generating the
at least one pseudo-random noise sequence is further configured to generate a C number
of pseudo-random noise sequence segments, where each of the C number of pseudo-
random noise sequence segments represents a different corresponding particular
wireless system configuration of a C number of different wireless system

configurations.
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32. A processor as defined in claim 31, wherein the means for generating the
pseudo-random noise sequences is further configured to generate the C number of
pseudo-random noise sequences by:

establishing a maximum length pseudo-random noise sequence having a number

c=0

C-1
of bits as determined by the relationship lJ{log2 ZN (“’)}where N is the length of the

time domain symbol sequence and ¢ represents one of the C number of sequences, the

C-1
maximum length PN sequence having with a length of at leastZZ N and

c=0
dividing the maximum length PN sequence into C non-overlapping PN segments

cach having a length 2N.

33. A computer-readable medium encoded with a set of instructions, the

instructions comprising;:

an instruction for generating at least one pseudo-random noise sequence
having at least a predetermined length, where the at least one pseudo-random noise
sequence represents a system configuration of a wireless system;

an instruction for modulating a time domain symbol sequence with the at
least one pseudo-random noise sequence to create the acquisition pilot symbol;

an instruction for masking the acquisition pilot symbol to a prescribed
frequency profile; and

an instruction for placing the modulated and masked acquisition pilot

symbol in a frame for wireless transmission.

34. A computer-readable medium as defined in claim 33, wherein the time

domain symbol sequence is a QPSK time domain symbol sequence.

35. A computer-readable medium as defined in claim 33, wherein the
instruction for generating the at least one pseudo-random noise sequence includes an
instruction for generating a plurality of pseudo-random noise sequences where each of
the plurality of psecudo-random noise sequences represents a corresponding system

information.
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36. A computer-readable medium as defined in claim 33, wherein the
pseudo-random noise sequence is configured to have a length at least twice the length of

the time domain sequence.

37. A computer-readable medium as defined in claim 33, further comprising:
an instruction for converting the modulated acquisition pilot symbol to

frequency domain with a fast Fourier transform prior to masking.

38. A computer readable medium as defined in claim 37, further comprising:
an instruction for converting the acquisition pilot symbol to frequency
domain using a inverse fast Fourier transform after the acquisition pilot symbol has

been masked.

39. A computer readable medium as defined in claim 37, wherein the
instruction for generating the at least one pseudo-random noise sequence includes an
instruction for generating a C number of pseudo-random noise sequence segments,
where each of the C number of pseudo-random noise sequence segments represents a
different corresponding particular wireless system configuration of a C number of

different wireless system configurations.

40. A computer readable medium as defined in claim 39, wherein generating
the C number of psecudo-random noise sequences further includes:
an instruction for establishing a maximum length pseudo-random noise sequence
C-1
having a number of bits as determined by the relationship lJ{log2 ZN © } where N is
c=0

the length of the time domain symbol sequence and ¢ represents one of the C number of
C-1
sequences, the maximum length PN sequence having with a length of at leastZZ N,
c=0
and
an instruction for dividing the maximum length PN sequence into C non-

overlapping PN segments each having a length 2.



