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[ 0004] The nodul ati on techni que used in OFDM systens is

referred to as quadrBACK&GROPND ude nodul ati on (QAM,
.Lp which both the phase and the anplitude of the
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invention is described in terms of quadrature amplitude modulation, it is equally

applicable to phase shift keyed modulation systems.

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

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

a straight line to a receiver, and it can also be reflected off of physical objects to
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[0008] After grouping the bits into multi-bit symbols, the symbols are interleaved.
By "interleaving" is meant that the symbol siream 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.

[6009] In confrast, if the letters of the five words are sequentially rearranged (i.e.,

"interleaved") prior to transmission and a channel disturbance occurs, several letters



be | ost before the channel disturbance abates, and it
can be difficult if not inpossible to know what

i nformati on had been conveyed by the [ ost word. 100091
In contrast, if the letters of the five words are
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wo B0301E%si on and a channel di sturbance occurBCT/EeRI104
letters WO 2006/ 015268 PCT/ US2005/ 027104 3 m ght be

| ost, perhaps one letter per word. Upon decoding the
rearranged letters, however, all five words would

mi g]?plpe.e #st, &h?i?k f’(\)dn)r‘\': 1Eekhr SRRY gﬂlﬁ{iy Og%&ﬁ BecABIdShPI St dAged letters,

etters. be readi | preci ated that under
howevassall five wards tvenvdeappent, albeih wdthireverel oftthe sloydsanisying fafiersa

It wﬁft lgel rtg%{qy?agyfz%%%kfdit at rl;f?iﬁe?r\e/tﬁ [se I}gunqs%s.ri%ﬁss lﬂt%cguel‘@ {n'g gé%‘{l}}érleig{weasy

eaving e mar
for 4 BigitslydEbedes tare@ovarpiedhts substanidiBXin St rehtiesy. UARBOIn(AMLving

the Pesgp DYkl (S bRl T s GYBPIen AR e PS (OA Prinsipler
notedERR ﬁlﬂt@%{%ﬁ%ﬁ&i@%\%&ﬁg sl ORtr drbfnelsl aftt #RRAGHA,
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[0017] FIG. 6 shows a Channelization diagram with all two’s shifting sequence
resulting in evenly spread good and poor channel estimate interlaces; and

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

accordance with an embodiment,



[00191 In an enbodi nent, a channel interleaver
conprises a bit interleaver and a synbol interleaver.
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fromthe beginning of the buffer to the end in the
sequential order, as shown in Figure 2a (Top). This
guar antees that adjacent code bits be napped to

di fferent constellation synbols. Equivalently, as is
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or der I n anot her enbodi nent, as a first step,
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c cdiepletadsin Figure 2b (Bottom). It would be apparent to those skilled in the art that
any two columns may be swapped. It would also be apparent to those skilled in the art

that the columns may be placed in any order. It would also be apparent to those skilled
in the art that the rows may be placed in any order.

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

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



after shuffling may be {13, 9, 5, 1} {2, 10, 6, 14}

(11, 7, 15, 3} {12, 8, 4, 16}. Note that swapping rows
or columms woul d be a regressive case of this
intra-group shuffling. [00281 Interleaved Interlace
W@r00s0EGefency diversity [0029] In accordance PEITIU$260§/027104
enbodi nent, the channel interleaver uses interleaved
interlace for constellation s rrbol interl eavi ng to

f t :
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or Inter I'nterlace I'nterl éaving:
ethghawapping rovecesohmps wauldbd augrsssivarase @ﬂ' ttnsn@xeegt@w shuffling.
fashion. [0032] It would be apparent to those skilled
in the art that the nunber of subcarriers can be other

t [vars] Sderldaved\itbdacel fopfrequéaRpaivemsityt 0 t hose skilled in
the art that the nunber _ of mt&)@l aces _can _be ot her

t 4% fngrcordprngawith gt @nadiment; e chsmrsl jimterleaver gigs  intsyleaved
S

BB BRI bt RPN Palne P BAS. T

s blimmate$ ¢heapeed o enplicit [c@fmel]atlme symbaliinterdeaving. The interleaving is

d dSet Bi t R t 0035 00361 t
re%ﬁ%% ‘getttfvlﬁtl eY%bBS?]n)anctorLl f‘lt[> y(n); I[10038] f or

(int i=0, j— ; |<n i ++,j++) [0039] { [0040] int k;
[0041] for (; )> n; ), 400421 [|]—
9301 Wltl@gm@tr &tg}qqe&mnj@vg@odro%ggbo iment, 500 subcarriers of

Fﬁif{n%?{ é%&ﬂe%dlﬁa&t%éé%] al fasfli3461 where n=500, mis
e smallest 1 nteger such that 2° > n which is 8, and
b[lJlJRE}v Bétwednhe Integhlltaﬂacdamteﬂee\meg s bl anogelrcetient, eight interlaces are

interleaved in a bit-reversal fashion.

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

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

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

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

[0035] {

[0036] int m=exponent(n};

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

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

[0039] {

[0040] int k;

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

[0043] }

[0044] returm vy,



[00471 The synbols of the constellation synbol sequence

of a data channel is mapped into the correspondi ng
subcarriers in a sequential l|inear fashion according to
the assigned slot index, determ ned by a Channelizer,
WB00¢01588 i nterl ace table as is depicted i nPET/HERES/@7104

i n accordance with an enbodi nent. [0048] Figure 3
illustrates an interleaved interlace table in
a@ﬁaidance}mﬁth an enbodi nment. Turbo packet 302,

constel | ati‘on synbols 304, and interleaved interl ace
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Pilot. Wthout foss of generality, Slot 0 is used for
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stgdnen sight slels. Pever slobrwilbhy ssbeasde fopuserfer Ghangelizgen and one slot
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di sconti nuous interlaces. Mre frequency diversity gain

c 0854 Hagumg et showsi & ¢lasgnelization diagram in accordance with an ‘embodiment.
Figure 4 shows the slot indices reserved for the scheduler 406 and the slot index

reserved for the Pilot 408. The bold faced entries are interlace index numbers. The
number with square is the interlace adjacent to pilot and consequently with good
channel estimate.

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

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



[ 0052] However, this static assignnent (i.e., the slot
to physical interlace mapping tablet does not change
over tine) does suffer one problem That is, if a data
channel assignnment bl ock (assum ng rectangular)

VR epP¥363ul ti pl e OFDM synbol's, the interl a®e3/US2005/027104
assigned to the data channel goes not change over the
tinme, resulting in Ioss of ftequency diversity. The

emad Si iftin he,. r

B vagdcro” it ot shfehgel, RAKL o DRI AR oam then be
ferchma:DM synbol to C]:DM synbol . [0053] Figure 5

icts the operatjon of shiftin eSc edul.er

5% Ven RS PrhCeassighm G%F{bra "nrﬁ ﬂ%%&dﬁ@ﬁéﬁ mapping
Stasrer%éstrlrdt)ehaﬁétorveyﬁlnbﬁ&oétsérfércoﬂerﬁr@sléxﬁcm%Ilgaraﬁratchmer

prob . particular slot is mapped to different
mmgnm;rdebloak (agstiminige mctangmlm) egeupies milple (OFDRM] symbols, the

e B B SLIRGA BR HARRP 0 ity s o
eﬁdyadmahu}e Sthien@inedy stSnnglyp@fchcaﬂyl shi ftinf alie Séliédulieﬂ mterlace
accordance w th an. epbodi nent. FEigure 5 shﬁ%\fwéhe S

i tHPIE Kt elyding dhp Ellﬂt migriace)drame QEPM sl i,
| @ﬁiﬁzho S@V&?ﬁfs atidnl cﬁ’t shiffaiy thglﬁﬁe(ﬁrYé?%larlécg qgﬂe 51% per

zont axl s 55] However,
nNOFDNE dymbealt Tirisos@emre esuawsfgﬂjecﬂesunyrs thg ritéticutnteglace a351gmnent

interl aces w 0 channel mat es |1 ove

uerﬂ@ i o bttt B AR 4 SRk R Reds Yt OpDM
Bgmet 0 the preferred patterns of short runs of

ood channel estinate interlaces and. short runs.of

1004 | Flgw ishowe Goshappelizaian disgrepnidd all (prejsestiftigy rsgquence
tﬁe&m&gﬁ dloag %nrsr@tsgobé an(?ﬂb&ccﬁﬁﬁnei estﬁﬁh%espror Qtpahﬁhﬁf LiRE %02, in

'S nmar uare. A solution to the grunso
g@o@tdarwd ‘pmlorancdmdmdmlenéstﬁlme ésshomesbthe rsiqtsndlgesu&’eemed for the

THbrd1 8508 i S Tor b i b fedler sBF Sy BAGHRG s04 i
tg@l@noﬁlﬂ}@@ﬂmﬁtgﬁms sequence is the all tw's sequence,
e., the Scheduler interlace table is shifted tw ce

i iqgmééoweb it s prticchfipfsioynps|assighrd fous gentimeussinpfacasawith
F e ﬁaﬁe%ﬂ%a? E&[U'{rz)e'{lgy?rtrlﬁx!g ruﬁ] ?Pﬁnfé\‘lgées%ﬁl 193? @ﬁ%ﬁllnélze%ﬁmates

terlace patt attern repeats eve
21n>coﬂtrast tbahCpieidres phtternss, ofisha@t sing of goddhaharﬁrel efiniatet mteﬂa@e and

st agger i ri od .and th [ terI

P e SthaferiaceS Sriflgsef himet s rthe B, P iedfes at is
bt deeritr 8 MBEHlldtGh@riaRds MESIRIIEES a s?ua?é M kSlutid 4L Torgefins of
be used to determ ne the mapping fromslot to interlace

oo apd pegt cbmel esfimetss prthm 1570 Vpeea shifiiag geasencs adher thgs| the all
g%%sslj%%eélg? 81151%1%835& Hﬁn\ljo Eéq%nc%é Ol be ¥R HORN AT ROk The simplest

sequence is the all two’s sequence, i.e., the Scheduler interlace table is shifted twice

instead of once per OFDM symbol. The result is shown in Figure 6 which significantly
improves the Channelizer interlace pattern. Note that this pattern repeats every
2 x 7 =14 OFDM symbols, where 2 is the Pilot interlace staggering period and 7 is
the Channelizer interlace shifting period.

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

time

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



9 [0057] i =91'{(N-((Rxt)el/ 9N +s-1)%\} where [0058] N
=] -1is the nunber of interlaces used for traffic

data scheduling, where | is the total nunber of
interlaces; [0059] 'e {0,1, . "-"), excluding the

W) 3084/015Ber | ace, is the interl ace i ndex t hat PGI/gp200%023104
OFDM synbol t maps to; [0060] = 0,1, , T -11is the

OFDM synbol index in a super ?rarre where T is the

t ot al num@vq{ (J:DM nbbyls in a frame2; [0061] s
=foogy =% Rx1f%4N) r'ré"é }index where S is the total
nuggﬂgr of sI ots; [0062] R is the nunber of shifts per

[0063] 91' is the reduced-set bit-reversal
oﬂ’@?fﬂt 0 Fh alt isjthe nm@ruoﬁtréffrlaa%sélse@@a tiftiq fata sebielging, where I

the bit-reversal operation.
[ggiéé %%ﬁ%r%%ﬁﬁiag%nenbodl ment, 1=8, R=2. The

e 3 P AR, SRS i

mar@FBMsymbn}tanﬂmmts to the following table: X=>
91' {x} 0 0,,1=,4 2=>20r6 3=>14=5 5 i3 [0067] 6
71006068)° ks abl & tha OFBM gemieni dtded iby suher frahe, ovtieregT is the

0 ucedSet Bt Rev(int x, int exclude,
E’?ﬁr‘ﬁlmujfr(fg%i]ﬂl? smg'g g exponent(n) 2 OFDM
I||&¢1@(lﬂ_qsu i nstead,of .in a,fr )
g%@‘gﬂ addi t1 onal (§|l§/§F §{°¥ VHF’%WP?ﬁsnéithg |t?¥%lenuqq%gﬁ er
DMp I : At rrent design is not
CloofHY eX%QT%PB%B?%gg%%@% US2005/ 027104
[0063] - ' is the reduced-set bit-reversal operator, That is, the interlace used by the
Pilot shall be excluded from the bit-reversal operation.

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

mapping formula becomes
[0065] = R{(7 - (2x1)%7)+5 -1)%7}

[0066] where iy corresponds to the following table:

x=> R'{x}
0=0
1=4
2=>2o0rb
3=>1
4=35
5=3

[0067] 6 =7

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

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

2 OFDM symbol index in a guperframe 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.



10 100721 int y; [0073] for (inti=0;]=0;1<=x;i++,]++)
100741 { [00751 for (; (y=bitRev(j, m)=exclude; j++);
[00761 1 [0077] return y; [0078] } [00791 where m=3
and bitRev is the regular bit reversal operation.
WoODeowswsr OFDM synbol t=11, Pilot uses | nt ePCHUE2065/027104
The mappi ng between Sl ot and 10I nterl ace becones: [0081]
Slot 1 maps to interlace of
9#{0@7 (2xLl 0/<7+1 1} %} =9t{6}=7. [0082] Slot 2 maps to
| ace of W{7-(2x11) % +2- 1} %} =9i {0} =0. [ 00831
\7)3 3 rmp@r(lﬁm:nteohae;el@i B {(7 - (2 x 11)% + 3
JP —9t [ 0084] -Slot 4 maps to interlace of
097417 - (2 x 11)0/(7 + 4 -1}%} = 91{2} = 2. [0085]

_%?}5}}5 maps toszf‘f %OSGVG’fmﬁ—Qeﬁélﬁde y@f-) _I )97 + 5

= 91{ 3} 17'SI’0t 6 nm interl ace of
910076](7 - (2 x 11)% + 6 -1}%’} = 92{4} =5; [00871
k@t’ ]7 maps | nterlace of 931
T2x11) B §) 0} =93{ 5} =3 [0088] The resul ting

psing 3ggrees with the mapping in Figure 6. Figure 6
ows a Channelization diagramwith all two's shifting
ﬁguence resulting in _evenly sgread good and poor
Aewhes mTiaend biReyrs the sagular o sversplongdioPdance wit h
an enbodi nent, an interleaver has the foll ow ng
feat ures: [0090] The bit interleaver is designed to
t §080]gFadVERMAgmtel =il APilotrselinttriaon6. Theveanping/bdiween Slot and
ipterl eaving the code bits into different nodul ation
E‘i‘f"ff 1] The "synbol interleaving” designed to
achi eve frequency diversity by INTRA- interlace

terl d | NTER- Q921
AIRSRH D R R R E 0B oLy YO e

2&%&%&%&%@1&@%@%@ PO AEET ST Y o
A
S st o ns b S EIORL AT R, 1,
[0093] Figure 7 shows a ﬁﬁ{?l ?fic‘ll?‘?)f LGe 15‘99; g{gé}edzto

{

S
S

i HA9B€mShat 4 mapsitd dnieilang of

[0085] -Slot 5 maps to interlace of w (7 ~(@x1)%7 +5 - 1)%7} =R{3} =1 :

[0086] -Slot 6 maps to interlace of R {(7 —(@x1D)%7+6- 1)%7} Ry =5 ;

[0087] -Slot 7 maps to interlace of RY7 - @x1)%7 +7-1)%7}=R{5} =3 _

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

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

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

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

simple rotation sequence is proposed to achieve this goal.



accordance wi th an enbodi nent. Wrel ess device 702
conprises an antenna 704, duplexer 706, a receiver

708, a transmtter 710, processor 712, and nenory 714.
Processor 712 is capable of performng interleaving in
QWA 8e with an enbodi nent. The processoPCPIUS2005@23104
menory 714 for buffers or datq structures to perform
its operations [ 0094] The gttached chapter descri bes

dﬁhﬁl 519; F%E g’ﬁ%ﬂ: and %ia?‘u'&%?or rratl %m%t %hédémng mn

sacgnm]ascmw;thm embplimemnt Bdreless nigvian 702 fcompriacs e aniphna 704,

di,ffere technol ogi.es and technji.ques. For xanpl e
GERRLERT 10y B GPTOYS . (BofmEARGRier iy REFFORT 75 gHa wemory 714
bPictesséryMRAL SapaBRGf GRfdHning ﬁﬁﬁei’@i/g Rectatigics ﬁ)ﬁmohu embodiment.
t hr oughout the above description may be represented b

véhe @g@@ssor: Ui? alsess meglost (714 e heffers oRadads s ge e @erform its
f#% ng particles, optical fields or particles, or

conbi nation thereof. [0096] Those of skill would
f (0094} eTheaqmclmm cattert deadribeddetailsrof Gurther embedimantsv e

I oqi du circuijt al gorithm ste
o8 ans® of i B 1 e o een s Btk ot i SeReiSBy be
h?e&a?éséhtéaamsﬁg dnfPbEEBANEN &S diRfeRME t@UAhSIoBRE WAl Bchniques. For
conput er tware, or conbinations of both. To clearly

i Pxample, alats, tfﬁhﬁcﬁ%ﬁ,@o@ﬁ&ﬁ@édﬂq@ﬁ}on@ﬁlgﬂﬁ&r bitsasEmbgely and chips
soft e v

81& }9@% be \f@fefeﬂg Smrl)l?%n%ﬁtaiﬂe goq%g\c%gﬂ'ggl{r?ﬁ Q%% Pegresented by
abalvageq emeerm Ie}ecﬁmh@rem; waf/est megretit dieklsion paiticiey, optical fields or
VWhet.her such functignali ty is inplemented as hardware

oPat F%\%?’B"iﬂ’é@é‘l‘?&gn Lihe particular application

Eﬁb ePhd¥R JFOLSN Nduld %ﬂﬂf@%ﬁéci@fé inae ey %ﬁéds SstAARE logical
Skill'ed artisans may inplenent the descri bed

f bleeks, onedulasy dinuitsarapdnalsoathim sleps dagnibpdrini eusnggtion with the
a u
<BRbAAE N LB R AR, BB g b
s safppear§f ort hﬁnlm‘mﬁbﬁm tofi b ntToo leadl P GBklratEhthisy artérohtmgeability of
iglgstratlvelomal Iﬁlc nmodul es, grd circuits .
qaadyans agd spfwaign FEtops SFsiRtivg componsibo QlasksmeodylesciFyity and

hQES HivEB¥enlfResdrifRl SHRR LR Aly R 8EHR ro!frﬁﬁu: f%&tﬁnﬁlt%e W’Heﬁier such

purpose processor, a di |taI signal processor
aﬁ]@billmht)’oﬁ inglerpérttedc as et sefiwzrai depgnds| vIr.)o;l ﬂne partlcular

fiel d ble gate .arr ay

o 2SR bR oot s el s S s oy
| ﬁgjl&nmﬂltﬁd?d&bﬁbd’daﬁlﬂdbﬁm&htyﬁ@ RO WSys for eshyparticular application,
conbi atl n thereof .designed to performthe functions

dB e e”F'F‘é'ltaéﬁoﬁ eqist puld ngiheiBSH PG RLRYSPS AegPapErefrom

n}h@rsgﬂkg@g]%sp%semqgenhgnthe alternative, the processor
bé any conventional processor, controller,

rr{ﬂﬁ?'ﬂ cBiet wettiqusr illugirative alogicalnblopksn enoclmlqsr Goé sewpitsreipscribed in
AsiRedn Wikl HTRMERGinAhCais 200 AeklnORaP be GAPRMEARE or performed

with a general purpose processor, a digital signal processor (DSP), an application

specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alterative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing

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



devices, e.g., a conbination of a DSP and a

m croprocessor, a plurality of WO 2006/ 015268

PCT/ US2005/ 027104 12 m croprocessors, one or nore

m croprocessors in conjunction with a DSP core, or any
Vi HEH/0KY@h configuration. [0098] The steps ofCAUSRWOFOLT104
or algorithmdescribed in coqﬁgction with the
enbodlnents dlsclosed her ei n y be enbodied directly

PSR ERvor o o TR TS OR D CRRTEIS WA $JTE, gy or any
neled sich edfigiegbsle i n RAM menory, flash menory, ROM
nmenory. EPROM nenory EEP m)%% Jegisters, hard

AI90R81 " her sicpo ot @ meted & TR G HFOPMeSHgR ViR the
Séxﬁﬁcﬁﬂxﬁerﬁ? N RYGin! Hay B eﬁ‘lﬁBdlef"&r@éfﬁznﬁl Reriw Ol Software

mediumis coupled to tHhe processor such the processor
cawdule axecinterl dryrreproesssdty amin aznothbimatiom of thedwaat 1o softveare module

B ey oRAh gt (18 ePoRDME b R, oy

aEEPROM sife@of) GegiBteisU RardRlski @ Stlévable amk,AsSt:@-Rm ASIhG other
reside in a user termnal. In the alternatiyve, the
pf%’@ég storaggmeedivre kaqver lighe AfkqADFreTRRIpNY, SeypeRomedium is coupled to

h&deSsof AHRARE ?}o%eésﬂ @mﬁqurigcf ﬁtgrfd(;%lglg ﬁ{b%@ Uritd Bormation to,

pre I ous description o e dis odinments Is
pﬁmvatcdegb medivma b e thenalterqabive dhe stordge guedivmtrthay be tintegral to the

e the f[res Lnvent i Var |
Bt TR AR Bl S HERE 2 AR 1 pL ARG, The ASIC
apRAreite ih @ userasenifid [Th e@ altembiive, &etprociddr bﬂ!?ﬂﬁ%ﬂﬁige%emum
princi pl es defined herein nmay be applied to other

ePBY EFsiHEAs §159WE3W8@P°%"@§&F1@|“§§ Al t he spirit or scope
i 0t0§ed|1 Y de'}%{'gﬂgﬁes%ﬁn Her g fhgﬁls %bgﬂﬂﬂéﬁ@l‘s vicféd?@énable any

to t I ments her el
bpersansskilled e thecrioiodedketon asanha pmem CIID)[@HthIC oiﬁancms tm[tdlﬁﬂatlbns to

zﬁmfp SRl o G ot ' ot SEMARCH, i segeri

islecdéfined hé}@ﬂnuﬂgsbd ég%h&@ﬁb%tﬁér%{tio@ﬁndﬁis Frifieoulr H@artmg from
Physi cal |ayer si cal Layer Packets a

dbérsvméwr ecopﬁ ofitheinyention; &Hm&rth@ pEssent avephors jscrqt 'mt'a@d@ﬂ to be

P I
e@’t ﬁn]ﬁgt#]na{eﬁ%es{h Qﬁ%ﬁ%ﬂ JW%P%?ICS&?&? the gndest scope
pamlsmtent:\altll the priocipled/évd mcazyhﬁeatpms Hﬁtlosedﬂxeﬂe;ﬁ
Physi cat Layer PacketForiii at;
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a Thb$hysi $l'iayer pac'lcdt sliaUi se
the.foiloiVYirjfuricrat 9 Field Lengtlt (bit$ | MAC
Layer Packet 976 FCS- 16 , Reserueth 2 TAIL :

MAV' Layer:apltet - MAO | ayer packet fromthe IBIS,

WA 30405268 : Qoiitrnl.Cha' . MAC. pr ot ocol PETRERS05/027104
Frfline checl csegtience (see 1? 1 .4) ys Reserved', -
The FLO network shah, set thi's fi eld to E to. TheFLO
device shal Ligtiorethis field. rs TAIL - Encoder tail
o ifa Plus field shall be set to: ~ all “rns. ti
fture 1 2:1 il hkstrates-tlielormataf.the', Phhsical.l’
éﬁaafﬁwl ABER i t cal ' Layer pi cket M Q LOyer gsgket FCS

TB@lséc\'ﬁ@rdmIlﬁ&és edxﬂchtzmr?of tHIHL® PrffiidaSlafiirt s Bits ae is

Figure 5:x.2.1 Physioal Layer Packet Forifiat 29
55__1&ty&c31@a§.er?aa§;§gn ssion .Oder ' i Each field of the
Physi cal | ayer packet shal | ' b’ e;t ansmmtted'in

saquenegwsuch that,tho, nmost 22 significant bit tMSB)

is transrnit$. ed first and the | east signant biit (LS13)
iThe trppsasian el the Physicel layerds: piysice! fayer pqoketnBoibysical layer
Ipktieet has afengthrof §0DEs of Fhyeical droenmasket canirsme dfATISs gacket.
PCT/ US2005/ 027104 14 1 5.1.4 Conputation of the FdS
érlt%Pf!Z&%éamé@éﬁ’maétl on described here shall be used

Aiese -hg.. 3 Physical |ayer
pac @M%ﬂ%c%% shal {I’Eﬁ%lgm&!gfaggﬁcal cul ated using

thestan_ard CRC COTT generator palynonial:

Field .Length-[bits_l
MAC Layer Packet - ' 276.
FCS: . 16
Reserved: _ 2
PAIL 6
MACLayer Packet; - MAE.layer packet from: te OIS; Data.or
Coiitrol Chantel MAC, protocsl
Foy - Frérip chedle sequence [see-5:1.4)
Reserved - The BLG: network: shall set this ficld to
wero, Thé FLO:dévide s'-']:ia'll-’;‘i‘g'nc')i:e*' thig field.
TAIL © - Encoder tail bifs. This field shell be set o
all. s,

Pigisre 5.1.2-1 ilustrétes theToithatiofthe Physical layer packet:

€ g} Physu;ai LayerPacket '

('}ﬁﬁo Bifs) N )

MAG Leiyer Pagket FCS | Ressived | TAIL
976 18 2

bits. | Bits ‘ Blls Bits

Figure 5.1:2-1 Physir;al Layer Pagket Format

5.1.3'Bit Transmission Order

Each field of the Physical layer packet. §hall be;transmitted in sequeice suchi that the-most
significant bit {MSB) -is transmitted fitst and the least significant bit {LSB) is:transmitted
last. The MSB is the left-most it ih fhe figutes of thé documerit.
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'shm'fq i Iaur

s g(k) =9t6+ki z+x$+1.. e The FCS, shall be equal to the
val ue conputed according to the foll ow ng procedure as
i :shown, in Figure S.1.4-1: a Alksllifk i egister
el enents shall be initialigedlo, "I'S The sw tches
WVhRapoewaseet fin, the up iosittdrn m The regi stRfrghalslezr104
be cl ocked Once,fo 'each bit of the physical |ayer
packet except for the FCS,: lkesertedand TAIL bits,
The. physical |ayer packet shall be read from the 12
M5B to.LSB. The switches shall be set in the 'siovgn
51@@5&;&;&@@8&&#@3@% output; is, a nmodulo2 14 addition
a YO and the successive+shj i sferinputs are
the Yo om0 Ralinaiin BERFRY b Coch b PSS eIBVE g e
Phyqiqgl leveRBacketor t ha: , 6 FC$=. bits. ie: ~ The output, bits
The PCEMHall e & ERE tcﬁcm@éd s _F,*tﬁé SanQkd @I&-@CI’IT%EB&&G@&#M
packet s except the m~qaer¥ d,,gnd. TA. 14 fields
\/n X Xe Xis X' 8@5}6‘ xRl qput 4-401 i

f st ha=hye oW, fof
The HS eg és el 50 S S oo e g K G B e
, | feItI l's; Flgnrn5141FCS-Gorrputat

0, A} stﬁf@fegi&ﬁeelenﬂntsy@zhnaé fauBdRocke M5.2 F LA
Y+1etvvor|t legtlireneuis zi This sect’ion defines

%SW@?P&H@% B8 e HPPOFEYs . FLO net wor k

-GQTHeIQ tshﬁf‘tbedﬂc@mfeﬁbé fePeach B 6 ihs ghybicdiN@Rs PdkbiokeadBtor
Thes frph | MRS 4+ AWt BN TN At Siced ek pa2iaR lsiatl B £b€ rbkChe
neﬁgxgg&shr anmmtter. 19 Initialization of'the register
to ones causes the CRC foraff-zero data to be non-zero,
WTEowELEEs SEBbPET USEolyRgRition so fist the witpatis. 3 modulo-2
Fraditionwith LY sndethe pugcespivstiit-gegistet inpritsaem®s. Fr equency 3

.T« et; ggs@éghiﬁﬁrcégﬁﬁ'ah %ﬁg&é& ;!"Fﬁxﬂesq&echa%fr@éfgilfg 6 M
» T,he output. bite conshitute -all: fields of the: Physmal layer packets exeept ‘the
Reserved:and TAIL fields:

-ln;_;ﬁi-.-—;a; i

o]
]

ST
| pag . Rotelyed ;and.
%ﬁfL ':mjé};%?&;t;;

Figure 5:1,4-1 FCS Computation for the Phiysical Layex Packet
5.2 FEO Network Requirements
'This section défines requireinents. specific to: the: FLO nétwork equipment arid operation.
5.2.1 Trapsmitter
The followirig réquiternetits shall apply-to-the ELO network transmitter.

19 Initialization of the register to ones catses Hie'CRC for all-zero ddta to be non-zero.



n transniitbat7d allocation is called a FLO RF Channel .
Each. FLO .R1? Channel. shall be s. denoted by an
Indez | E {1, 2,. 8}:-. The trananrit ban.atrd the band
center frequency 'for a each: FLO RF channel index
WRape/mEens: specified inTable 5.2.1. 1. 1-1. Tak@ys2005/027104
5,2.1.1.1-1 F.LO RF Chanitel . Winber and the Transmt
Band' . Frequencies FLO ~h' ahfae7 F I,tI

i3atl:d Cetitef $umier_ TtansnS 5eequency Band | v1H%
_fc M3z 1 498-.704 701 2 704-710. 707 '3 lab-716
sh1B1 74 %;@%Ig&zﬂgl 9 509.22,.-728 725 6: 7% :7:3 4
X3.1 % 34-7 0. 73:.7 8 7240.- 446 743 . a

shp 21, 1ﬁa$sr312FIEq@n@ency Tbl ei rahce' s, Tho maxi mm
frequer%oy di fference between the actual transm

Té%nt:qapgl texy gﬁll ORE tegiRPre ik clg}'b Gsl"gl-elﬂ.v?dieéﬂmds” Each é MHz wide
trapapis Ppyd Fﬂ%té’gﬁl% egljed’ 2 FLO, FF| Ck@ﬂgﬂn Back KO REChpgasd shell be
dggotednbyean pgex d € I@rﬁ}eﬂ,‘ee FRsERt Ran! @.9 ithe bapd center frequency for
ed HHLO: TG dhinnell.hnﬁdtlshallﬂie Ss-gpeiftdd] in Tahla5.20.1.1-1.

Eaxi cl'. Speetrxd: ' Characterls} TBD: rq 5:2.1.1,4
Outabiecs, 2.Bark1 mwlm ,Numbir iﬂiBhe ‘.Braﬂsﬂ;itl Band Fosymiencies
Qut put CharacterTstres—t—Thetransnmt—ERP—shal |

li uless thanFUGRDSkaBMY 2;)' (8ew: . [ IhiERkeTne PLO
system al sp supp@tites tr at|t ShhishitbapndBigdtbryof] 5, 7; and
8 Mz (see 6.1). §21 "Philsgm@maaponds @mz QO kw. WO

2006/ 015268 PCI7T USZ0057/ 04/T04 .16 |1 5. 2. 1. 2 |OFDM
Modul ati onCharacteristids@8870% 1| 2 1 7®ervilew 3 The
nodul ation used og the air-hhnkgis O thegonal
Frequency DIivisi TRText g

3 710-716 713

4 7160792 | 718

5 . 722-728 | 25

B B )

7 | R0 | 787

8 __740.-746 | 743

5:2.1.1:2 Frequency Tolerange:

The:makiinm freqiieney differghee betivesn the astudl tamsmit carrier frequiéncy dnd. the
Apecified transiit*frégueticy. stiall bt les than, $2%10°% of the. basid denter frequency in
Table 5.2:4.1.1:1.

5.2,1.1,3 In Band Spadteal Characteristics.

TBD.

5:2.1,1,4 Out.of Band Spestrym Mask

TBD..

5:2.1.1.5 Power Output Characteristics,
The trarismit ERP shall be less than46,98 dBW?2! (see:[3)).

20 The FLO system also supports transmif bandwidths of 5, 7; and 8 MHz [see 6.1).
21This corresponds to 50 kW.
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4 (OFDM). The small est transm ssion interoal

cotresponds to,-ode OFDM s !nb: ol period. The s OFlI 1M

transm tsynbolis conp i sed of nany separately. nodul at ed

sub-carriers. 6 5,2:1.2.2. Sub-carriers ,be FL, O system

VWOhH$/01328 4096 sub=carriers, nunbered P. thTBOTHADOH027104

7 T. e '5.2:1,:x.2":1 Sub caggier G oups=. e These

<sub-car3iers, are dfvidedinto " two' separate grgups as

follows: mb5,2.1.2.2.1.1 Guard: Sub-carriers 11 O

tl xe. avail able. 4006 sub-carriers, 96 shall be unused.
5.2.Thes @FDMsmthtios Oharagaisticser s are 12 cal | ed guard

sub-carriers. No triergy shall, be'tranemtted an
3.243d- qrenvigws ub- carriers :13 SYtb-carriers nunbered 0O

iSO Multfexing

t hrr&ﬁl 1%11 114de o% 91%8 Q)ﬁt%oéghgloﬂgg{g% Vé a
i@F srgrlr e e%r% | RelFeapapiy o it R0 PR e The
Fibgomey REP P &g eriﬁu fifress 11 k
%hkS 2947 2.049,:4049]:. le: 'raeh detivedtb-cari
52%9 CEQWFV a=n6l a 1a ion' syrinbol ' i B.
TheFLB sYstefshdBtRe 4008THIEEarSR8 Glulher0. pklﬁbﬁé]ﬂdéso system the
4096sub-carriers shall apan. a bandw dth of 5.55 MHz at

'5.2%1 e BRI Qfrier Gddipef the~6 MHz PLO RF Channel The

sub-earper s )sc, $ rall :g ven by.:
These: spiysppumers aye gw/é%’dafeg‘g%ﬁp%’zmpiéﬁ igflovzi 5. 2(1.2:2.3
Sub- cgrrrg_ g; _q%errcy 24 The. frequency of the
S2d AL hPPYE LU WA ndex i in the kfh FLO RF Channel

Of {12Q0ailhnk 4096 26b-Surdekd,. 96 diaflibe, urhuS&i( Khdsk unghal dub-carrers are
clReERRPIHRE RS, N@Ene}éﬂsﬁalf 10 thenhited esuathaa: subz&mrs
fsg(k.l)=fc: ék +h2048%X (af)sc. zi where 2e fc. (k) is
Bcbrenehy 410t 4Brand 104 roReh AR el be oepd R
guaydibrogriiefie- sub- carri er spaci ng. WD 20061015268
PCT/ US2005/ 027104 171 5.2.1.2.2.4 Sub-carrier
5.2 Rl Aetve Sob-gHETECt | ve sub-carriers shal | be .

i UREA b @a kil Qndhl “HeN LT hApe Sl HERX MR ich R0 Hl GHERes

ke §48: 2047, 2049, 74048}

‘i agtive $ub-earriér shall carry & modiilation symibol.

5:2.1.2:2.2-Sub-catrier:Spading;

In the FLO-$ysteén, the 4096-sub-~cafiiers. sha]l Span.i bandwnafh 0f:5.55 MHz at the ceinter
of the 6 Mz FLO RF Channel, The sub-carrier spacing, {Af)ge shall be.given by;.

5.55%108

2R E . 35498046875 kiz
4096

Aflse =

5.2:1.2:2.3 Sub-carrier Frequency

The frequency of the sub-carrier with index { in the k! FLO RF Channel {se¢ Table
5,9.1.1.1-1), fselk,1), shall bs computed as gerthe following equation:-

Teollid)= folk)+ (i~ 2048)% (4f )sc
where: .
folk) is'thecenter fr_r:gugnsy for the k" FLO RF Channel,

(&f)sc is the-sub-cartier spacing:
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W~ W, &

2 Each interlace shall consist of 500 sub-carriers. The
sub-carriers in an interlace shall be .a spaced
(8x(df)sc)Hz. apgt E22*i n' frequpncy, ,ivith (4f.) being
the sub-carrier spacing, s The sub-carriers- in
ewmohoogloenkace shall span 5-55 )614z ofthe F LO RE

Channel bandw dth, .6 Ati-active'.sub-carri errcanisnos271o4

iritl'eir r'shall be alluc %ﬁd,to interlace 4i whered
=. | nod B. The 7 sub-carrier indices in. each

interlace shall be arranged. sequen#ially in ascendi ng
order. The nunbering of zub-carriers inan interlace

Sishathsbbcﬁnmﬂheymnange 0,1,..:499. s 5:.2..123
'I‘h a&lve %ubagagners ahaﬁhebe Stbrc{i &etddl e Qlte-xl'-lhce b rc%xecf {'rom %gough 7.

is 0 eh £ Tl ace s be
shoplill dnad e

THE Ehbv—émc%zm%%!@ﬁ&fcﬂi’@%hﬁb el 528! M%%cﬁaﬁ &&uama&&@ﬂm
An- a'é’ {iém r QM{FEIQLX 'Bé! Qﬁec&edﬁbﬂ ekla& 5, Ire = g mod 8 The

sup- gc Qe ﬁé iaﬁ LEE rde The
’ ’a rat ep

*‘6“
n%h%gﬂg oL FHPARTHER bﬂ@eﬂa&% 1B% In PP,

03) I s The total DFDNIsynboI
55&?Q§V%Fa?gﬁﬁm?% rﬁ%ﬁsed of four parts: a. useful’
Thi erbdsmiitddrsigdelifdrpaibed irdo sueb{aimebs:| FEath; guaritinrieaball Bave duidiion
Tl Lerradl itpris,) dnddshall' conglst; dfv@QQIQ?MbBﬂﬂaalﬂ The CRBINS syofibois -in. a
suflifrahd SHAL BaQfumbired Onthidagh 1vED. SheleFDSsyhibbilisteral gyl dhall be
83355 0UL eTIR oM syftibl coﬁbﬁ{s%f shakkehe umarao&)dﬁrdaman@tsm{pi@s?

P MG Ty R00AFQHD YE e s EhR S St b © ©

'rhsyuﬁmme ﬁyﬁbd&mt&&sﬁh@] ib akreptbdd. offod pacts:ra. uskRd pard withl duration
TPas g:]i c@ﬁ’ierval ﬁﬁh %ﬂa@&r@‘% | il RibAvibdthied titervaLor duratmn Tiyor
s:?

w2 i’ er 49 T e e s of
EWﬁfréW%Fe%ﬁvga‘%BM w@% seetwrfé% g”alr 138t thi they
ThekEbdiive. oPDM 8ol it khare- B sepguaped by 16 $ (df

)6e_, si ude’ t[|e§ ub~c rriet MAth i ndei ¢ 2098;is
o e o B R Tees oo, o
whietei { Ty, =512 chigs ”?5%%? = D225205%.. 4.
NTWGI"“—‘.I’ZBhiHS "Esgio?‘ 3.063063:.. us:

22 With the exception of inferlace zero, where, two sub-cariers in the middle of thiy interlace are
‘separated by 16 (Af )sc. sincethe $ub-carrer With index 2048.is not irsed.
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h. Ts i.. .1 2 Ftgure 6.2:1.2.3,1 OFD. U Synbol
Duration a The total sginbol.duration shall. be
+T+T,ygp 4 The: effeetive CFDMmbol4urattori Shall
lietlcefo tfi,te.referted to:as:the:. OFDM synbol s:
WoewoE2¢8 | 1ti 1 ruxg, an P1tDt synbol ;it terY@&Ifﬁjszogsmmod
Modul ati on synbol shall be |ed au each of s the
acEi vehsu' b carnets: 7, The, 1% O Physical ; Tayet
:channels (see: F figure: |1.5-t) are the TV Pil pt
Channel ,;, the FDM s. PiloY: Channell tale' AOS

Chanitiel;,aiid tlae : ile: TDM
PJlot, Charinel the @19 , 9'cofb. aiiuely, arid theD. ata
Chai t: uel 4i al | We, d ion nuiltpXe ed over.a.supe

i rante: The I | be4-equency
di vi si on; 8nnel and the
1i D ata:: illustrated in

Figure iz: S cg ori sed of the
TOM Piiot | [ He- 3dhdentifcation
Channel | ', K Lacs - ar egdwd. &mttfc ti oh Ghannef
(ti'); the:T Pil6t' | a, the lansition

hdot ; O hannel Yt PO)" an&PPIbPOSI £ on| ng Pilot Channel
(PRO. The ,s PllotTl Channel, the' WC ,6'tEl
LI G aud t he »shal | . eaclispari;
one is

DM symbol ang " appear atthe, b ginriing ol
a, superfranII‘IE'_A_t“r‘a'n‘TrTl‘O‘n_P—mt—CrTa‘ﬁnel 17
TPC) , spann 0 I recede and
gol I ZJW gachI @&H’@g g%ﬁﬁmwimg%% "Pls Data or CI' S
Channel transiriissidn, The TPC :fianlting. the
The\?’?@é@]’%é“@ﬂ%ﬁ@ibf W@e*%!ea 19: O'S or Wde area
_; Bhbd tucalil0 ’%nifrb%q Irrrecf-&’:' gaﬁ&%&w
bl Al s e

% 21 is called the Local -area" Transition

J}

SI

“TheRTHOBhy Gk ldybib@lanelsTRE) Figuta & W B6G thamidM Filve chdiiel, sha DM

Pilo¥d.ChAREIN tHROTE T Eadiel) 26l EEN\Dats riialel. shamoMeeChekel, BRCORY
Chﬁxﬁel%ﬁpﬁ@ﬁ&t&' dnethesi Im%ewﬁ%wﬁrmm@%éd Bhe Peplenrahal the
E NG ohwe; by A b P BvRBE rrhall eﬁé&mme(cﬁ RREGNGE 2 the

Bat@:ﬁ %ga%%g%g S‘é‘f%é bgnal ed.” over

pr sent % hal | span: 6,
TheleMoPdol AHER is gﬁmpggndbdl ’éle HIM t}wgt dn@hainel, hhe Wide-aréa
Idessitfipation haimes] (Wi theRRGilissead Bersifitation Wbamﬁ:mmsmﬁ@wspﬂct 0
Chaaingl| fhelTeans®Pifn Pbd ehwed] (THE) e ten Hosﬁ:foninb FiloisCipantLedd)t The
TDIZ Pilckh ez Hahise], G?hame ltfsstialahd @ecrmmyribe 2 ChiMes silDtaSh spdh he
OFISMR@HAd AR ap@ atsdaalbkgmm@m eabﬁaleﬁtrm%SAfwAdsmw teffer Eae!
(rPUpsraRidMns ho!. sRalSMBRES £ hitde eadllFidal BeaChANREL ok,
Daégcaggm &ﬁﬁmef I:raﬂs %ﬁﬁé@ﬁ%ﬁ@gﬁ%@}m%@@? ?Waiig%?fla
oisd SRl L5 oA P HChA PC)

ﬂaI&;giQQl[leoﬂoﬁéﬁage E%n%&gﬁérgg 611504 Loéa?-area Da:ca. Chaiine]) transimission
is called the Local-areéd Transifion. Filot ‘Chiansiel (LFRC). The WTPC and the LTPC. shiall
each occupy 10 QFDM symbols and, fegetheroccupy 20 QFDM symbols in a superframe,
The PPC shall Have variable duration and ifs status (préseénce or absence and durztion)
shall be signaled. over the 018 Channel, Whem present, it shall Span. 6, 10-or 14 OFDM
symhbols 'at the end of the superframe, When PEC is absent, twe ‘OFDM .symibols shall be
reserved at the’ end of the superfraine.

The OIS Channel shall occcupy- 10 GFDM symbols.in a superframe-and shall immediately
f(')IIQW"the first WIPC OFDM syribol in 4 supetframe, The OIS Channel is comprised of the
Wide-area OIS Chammel.and the Local-area OIS Channel. The: Wide-area OIS Channel and
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16
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1 the Local-area O S Channel shall each have duration
of 5 OFDM synbols and shall be 2 separated by two TPC
OFDM synbol s. 2 The FDM Pi | ot Channel shall span 1174,.
1170, 1166 or 1162 OFDWMR3 synbols in a 4 superfrane.

wd BfveoEdd Not channel is frequency division maThisploeszsdos

wWth Wde-area and s Local-area O Sand Da'taChannel s.
s. The Data Channel shall spdf. 1164, 1160 11.56 or

1152; OFDWP4 synbols. The Data | Channel transm ssion-
plus. the 16 TPC OFDM synbol transm ssions immedi ately

RleCi364IaRa 018 Hande?lsh QM09 HERCKUrERkf 5 OFDM symbols and shall be

ggp{@m@yt&gﬁx@mrﬁ@g oRre divided "into "4 franmes. e’
F be the huuber of i FDM synbols iri: the

%FDW%I%WI orellgpae (ld et gl 1ERE] IS ¢ 1162 OFDM?S symbols in a

syretfime; Fha PR P sbwainghie dequencedirision mailtiddyed with Widerarapend

Mqal;ai@hﬁlsmﬂ%@lﬂl‘hmdmnber of OFDM synbol 's associ at ed

\‘Mm ttah& ) a?'” & f ”Eé ok Ny o}BMZ"f (ATBs. The Data
nﬁé P : Pg Gci AN %msi 1mm¥]z}ately preceding
%ﬁ%ﬁ Y hé?ﬁﬁﬂﬁsé"? @‘ﬂﬁdﬁ“taf‘rfﬁ'f‘}?é +t Then

tmesefrae ’Palam:ters shal | 3ie$ at$d liy

thnt oI I osVi np set' ufetl uatians; " POWAL.

Bbis thehpimpen o QRGN syifiboly g thf (BPG: ot éli“i Pasber F IRE%?ﬂéfﬁaﬁ’FUM
the symaviindhe wioe vy tie BPE iabsnt Hox ypetbamgy 26 and U, 23

Thesg p¥ aleUgshuedis &ﬁﬂ%?gb&@as%b&ﬁ@cf with IRe 988 s BMbannel in a
symypls or 6, 10.and 14 PPC OFDM synmbol s

respectively, being present in each' superfralne 24

Thedebsitht number of PR ayrebolsrsedeiatpdiwith the beplarde BEpihannel in a

syntfgims. or 6,; |10 and 14 PPC OFDM synbol s,

2000 bR e R AP0 (8% & s gTr - -
el e se figihe pRRRES shall be rélaed 6f BrediibwibgRetbf efalis: - or s
'I‘ 5. . 2 o0uou'’ F 29 P 2

F'W-W+L+=4

Figite 512,232 liistiates thé superitatie ant Hie csntief striictufé in técms: of P, W
‘arid L

23 Thess values correspond to either 2 Reserved OFDM sytiwpls or 6, 10.and 14 PPCORDM §ymibols,
mspcctively, being presént it each superframe

24 These values cofféspond to either 2 Réserved GFBM symbols.or 6; 10-ahd 14 PPC OFDM symbols,
respectively, being present in each supetfranie.
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allogated -t Wide-gres Data is 7

sl""nmb ' ' spes+o’ ~"'sOs .n"sm OFD$Synbok O OVBynbsk
DFDh15~nbo6 1. .i PEI .tOt4) OFCSl.afmoUr 2. ~I
1$upertrungo/ 1lagOFgM 8ynbsis=.7 s, ' | nFa4l ;O P WNd
o[ WO . 7b4 Figuze.5:2.1.2:3.2"<PLO SupS tane and
wob@BnehesSt ruot ufe When the PP.C i s absent, ®&3HISRHSHAE104
sh, al |, span: 295 OFDM synbol s %nd have, duration Tp 4
equal to 245:$333,.. ins {sefw2 Figure 5.21-1.22=2); note
there are two Reserved OFDM 5: .synbols' at, the, end
of each suerfrarre" V\hen t he PPC is present :at 'the;
SR e G S MBI, frazt;e shag

’ °s §“ﬁ“§t|f|

yi mgym —*— OFDM Symbals
orn(Fj m Fr arrePEf&Pr"a‘t‘h on
S 6 294 24'5 1A
14 292 248 338:.. 9% he Data : Channel
;ane> shall : be t| me dii stcn

o Dat a Ch' annel
fraction O thé
4 Wx' 100' % and
yS|caI. | ayer

fo'“ }il ek effi; RE
e b OF D
"in Syzcibo'ls',
293 244.1' 661. J“
duri ng each ;
rnul f spl exes
and 'th'e
frame al | qi&lH ¥
tnay vary f ‘;_,
packets tr téﬁ%ove S T are called OS
packetsandl T he- ‘th?Vﬁﬁ it s:
transm iigack 5.2 208-2 RE0 sﬁp&ﬁmﬁaaamaeﬂhaﬂee sabiuesl Dat a
packets. ,a 5:2.i:2,4Flinv G onponents:ano Layere4.1yTp
WHen higd FPCAs a!seﬂihemh &am -hafll fspat ‘BEESCORIOL byinttidls: a8 Shatd Afréithn Tk

ety teh i '245 83dd omsr@éal Figurd s, 2.4 9405, +de uEérQaPee hkseﬁ@a RHum
syrhﬁqlss Eto e ér?]ni V@chcgv%% anenl %Ihqeeh tﬁ% IPP@ ﬁ%qp% Be?t & WRAEne
qfa‘%a{gaén %Tﬂ %a?{er:sjh\éﬂl on%%ble 1%.})% ermr M s bols 5" s?ﬁ%:ffied i

‘ual experience provided by to the base

fl-npbpen .quer edc.vr e
bJEAERATY 0 e Rl o DU S SRR G RS
pac %II mbere?“Pi’(? bEISM Framg Elura“cion {(Fdn | Frame Duration in.
Syaibdls" | initsof OFDM s
gymbols

6 L 295 ‘ 245

o] | 203 _ 244.166...

14 . 292 . OAB.3E%:. J

The Data Channe] during: each frame: shall be. time division: mulfiplexed between the
Local-ares Data ‘Chaniiel aid the Wide-dréa: D& 'Channél, Thé fraction .of ‘the. frame:

¥ 106% and sy by F6in 0 16 100%.

The Physical layer packefs trapsriitted over the OIS Channel dre ¢alled OIS packéts-and
thie-Phiysical layer packets transmitted over the:Data Ghiannel are called Data packets.;

5.2.1.2.4 Flow Components-and Layered Modiilation,

The sdio or videa contéiit.associated with.a flow miilfissist-over the FLO network miay be
sent.dn two.components, ie. a base (B).component that enjoys:widespread reception and an
enhantément {B) coponent. that: iniproves upon the andio-visual experience-provided by
the basé ¢omponeiit over a moze limited eoverage arcy.

modulatzon symbola This FLO feature-is k_na_wn as. layered _mlodulamn
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za nodul ation synbols: This FLO feature'is.known as:
| ayer ed. nudul ati on. WO 2006/ 015268 PCT/ US2005/ 027104
21 1 5.2.1.2.5 Medi aFLO Logi cal Channel 2 The Data

packets transmtted by the Physical.layer are

wml,gis gd with one or nore virtual a chanmeefrascab/hzod

aFLO Logi cal Channels (M.C). An M.C is a decodabl e
conmponent of a 4 FLO servi célthat is of i ndeperi dent
reception interest to a.FLO device. A service may be
sent 5F over nmultiple M.CS, H weVer; the base; and.

§lensmﬁmt,®umggt of wn: audi A. or video e flaw
assocjated tvitli.a seruvi shall:.}xe transmtted

Dipdhase vackt Emw@edﬁyshezpw&w SIYF, Frensppoigiedivith Rprgu gnge virtual
dfisanelcesties) HeriqFSA LegicahShringle kG- An PEC frrideredablerspponent of a
Bleveerviss tieat fissof indeendant régeption intefnts i & FiRydivice. A gervfiremdy kg sent
sis tbltiple HBICS Sy tn the bt andighhearcemeghsimponei g en Bidig opdideo
flgw dEadalabed5vitBlaservide Shall bk h@nsmsittodbavkr-a silge MLA&NS r Xt ode rs
fi xed when an 11LC is.nstanhafed and, is tg in the 11
ﬁzlu%&@@dl‘rmsrrﬁtrl\éqmnttl y This i estfl ctib' ' n: i s [ rrposed

1 ! gtrm e atga %gl)n.s..t ant ? %ngalle Am‘i.t mode”.
‘ sroﬁag“s e?BPP&f'ﬁ :. &g% 3‘@%16 "ér‘ 6

Hh HeGLD, netler?Jihe D6t Jméldg&s fixéeS @Rerbar) MLCS:(ssttaﬁnated and, is

&ish edaﬂ're%luﬁmﬂ} T}nszrﬁsﬁaé\t@ﬂx 5 Qgpdﬂedaﬁ 3rde5ﬂsﬁ|qﬁaxﬂtaﬁﬂél-ccnsﬂ§&overage
;reafogeacﬂMLBSIf 1. 2 2: "16~ A~Vi 1 3 16 .'"4M 1
4 16 QAI\/I 2 .3 .z5 "' P81C 6.

La ezedM dul ati Qﬁﬂ!e"ﬁth £98L1 FLdﬁahs:@l‘ﬂ‘fflodesS La eteed

m

U. fdul-aMorrwit-h—erer—ky—iatio 4 La——er-ed-
du'WJdbon Wi th ener gyiodiddiior, 4 9' Laye rA8pbo Code Rate {see
Nbdb“}“?%‘fﬂtﬁ ‘W&%'s'zefp;% P fadson 2 Psaiaokaneed
. . 2412.9716;3] . . 52,1.2.9.24)
0 _PRSEL | _ 148
1| ' Yy
2 /3
! s
4 23 .
529 _ QPSK _ 1/5
6. Layeged: Mudulahon with i gnergy ratio4 | | i/3.
7 Layered Mpdillation with enefpy ratiod ‘, e
8 Layered Motlulation with ensrgy tatio 4 '- _ 2/8
9 | 'pgﬁéﬁ Moﬂula’honmth ehergy ratio 6.25 1/8
10, Layered Modulatitn with erdergy ratio 6.25 1/2.
11 Layered Modulation with energy ratio 6.25 2/3

$.2.1.2.7 FLO Slots

In the FLO network, the smallest:upit of bandwidth allocated to a MLC over an QFDM.
symbol corresponds to.a grolyp of 500 modulation symbols: This.group of 500" modulation.
syribols: is-called s glot. The soheduler function (i the MAE layer) allocates: slots to MLCs

25This-mode 15 used for the O1S-chaniiel orily.
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11 'Layered Modul ation with errgr ratio 6.25 2/ 314
5.2.1.17 FLO Slots +S In the FLO network, the
smahest!unit of bandwidtlti allocated to a MLC. over
;an . OFD141" |s synbol corresponds to a group of 500
woBehabéson synbol s: This group of 500 nodul RCITAI200£/027104
synbol's is-called .a slot. The schedul er function (in
ttte: MAC | ayer) allocates: s dts. to M.Cs ?5' Thi snode
is used for the Ol3"channet only. W) 2006/ 015268
PCT/ US2005/ 027104 22 i during the data portion of the

uitdPE f LB ol et hbeuSGRedy! Shed YRS thiRuRL |f9x‘f'c%51?3allo§a es
ﬂmﬁ@ﬁgwo%&sfnﬁlmmamcgﬂ Qﬁow @,n%u? it eoe@rsz%rl}mgzy t

slotkt JOES SO In integer units o here are8
Slots duri ng every OF DM s nb0126 These slots shaii.be
Themarb 8 slow d@ritdwvpy GFDH symbolih Ehast QotaniallHe@uptbared Olteroukiny

“TheeWiCnd BRI hynricls: shhibéach bexuFDWER [Thd TIY EdtiPrEtashd Shabwbagyy
4 sBtsAsitbe b TRA okl sekapiian paaply AEAbts: The FDM Pilot Charne]

shefifo€apy $ BRt Wit ®eéd O¥adachd DR, /ns&aaihamefhﬁy bR Ub-ef 7 Sha R
malzesSh alrbugﬁeic #R3h z;}otsslhﬂl LiVkrh Frd iEveOan BRGIE qhgn{a{oﬁﬁ ?rom
ﬁJ@Me m%mﬁ ShoioMinh Ry aeécgib@&* R8s

hrougij1 Eac sI ot shaII be transmtte over an
5 2 @FlAGR. RARe mapping, from s slot to
zi nterl aceaOatrgl;es from QFDM synbol to: OFDM s+nbol
Tt WO systerb gl dalsalativn of. dty Tajdbis tomplicptgd by the fact thit differerit

WMLEs pay utizodifEre s Thecamputstion i datatrates b dnplified by assuming

thag gl MBCkyse fihresankdtiotia miodn Taldé SQdt2%8-1 guewths. Phgsical layer data

ratS, fatthd difficoatmposniymiodel essufnbigall 7hilata sititd drewes@t = u.  bf LCs
ay : ut Ilse different tnolles. The c"glnputat orc of
dat el‘ablatsasw i8st Fig) Trphm Moldgs aﬂ@hmic@ Laged nahaRaiak | -

LW Uusc l L] lel!: ll A f I e O. 4, 1. 8 1
gi VEsansmh o | Siofypar PRy s(imaé; 'ﬂiat é’hYs}QFYL?%ﬁ'Q“? for the
di f f¥P¥nt t r asr snifaktfdes assuni nGHE70@EER. sl pts-. are
used— Tt eS8 b2 2 o T j?t‘(“l“"l"l?‘l’mdes and
Physi fal 1 hyer Dat# Rates '|Ttansmit28. |
Sl ot stppr' pj >ysi cal Ayer Ph)s caI T ayer’ Rat a, | M’ de
acket, Rat —1|Vb S1 ) ; 27 8.1 Sc4.
% gVSEE '7‘\ QIQ& 1'?67 ,
3 1 ‘ 8.
4 ‘ 8/4 112
5 5 168
B & 5.5
7 9 8.4 _
g 3/2. 11:2 -
Q . . . 3 A L . . ;5.,6,': . L
11 3/2. 112

26 Bxcept for the TDM Pilot 1 Channél'in & supedrame:

27 The; woverhead due to the TDM Bilot channcl and. the. outer code is not sybtracted. This'is the: rafe at
which data is transmﬂ:ted d\;rmg the: | ﬁata. channel For modes 6 thmugh 11, the rate: quoted is the
comnbined. rate of the two cofnponexts. The Tate fgr gach component-will be half.of this yale,
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35 f" - 10 2 8.4: LI; 3J2 11.2'; 26, Except
for'tfie' ToMPilot | dhannelin a superfrane:
27The, over head due to the ; TDM Pi | ot

ci i anuel kand. the. ouier code is not. subtracted, This is

wbbschpbg at  which data is irans>zvtted cl umeg/usheos/027104

Dat a channel -. For nodes 6 :through 11, the, rate :

quoted is the conbiaedrate é% the two coi nponerits.

the rate tar, each conponent titiill be h"aft:of this,

val ue, WD 2006/ 015268 PCT/ US2005/ 027104 23 5.2.1.2.9

EIQQ f@yﬁjﬁggmgmfcggﬁagel s 2 The FLO Physical |ayer is

rised of the follow ng sub-channels: a The TDM

0 10 Rt s psomaPTibed o SAY A TS TeRAT e

Thel' 8¢ ahAr@udcHemal,Chai i ne. . The W de- areaFDM Pi | ot

Channel .. r: The' Local -area FD14 Pil ot Channet e:

Tt |‘e4lhf“@@'%ﬁe%‘$|09m§teh Channel ' .: e, Ttae;

LoGal siaiear 8l Bislehafids. -9 5. 2.1.x.9.1 TDM 17i 1ot . ;

Channel . 11 TheTDM Pi I ot. Channel is conprised of the

f ol*l dlkeNGdecaeppiNe Rilot Ehatmehej s~ az

5.2.12 : AR Channel, TDM'Pilgf -1; Choi
né?lﬁ%%ﬁ?&%’&wgﬁg%ﬁ% W symbol . 1., shall, be

t r a4 sPhetWiédares Dath6hanael.' The , a OF(?M synbol deb 0 ih

f1? SRS arﬂ%gbgtﬁl&m%egnal S the start of a

rlevv-3up is used by the

&SE% m nI n- the coarse OFM synbol fm ng;.
SLQeQé\gYYg?Ifqﬂg{re g boundery-arJd; t he ga~?lerequep&l!
tThe T&Mﬂ?’xlqt ChiensiBllis eorfeiDisbd #fithecbllowingVampdneninbis .
begerfetated in the transsmtterusing the steps
Lﬂ%lﬁaﬂéél‘@h’l@ﬂbﬂﬂlmg}ure 5.2,,12:~3.14-t ?DM Pilot '1

% %EE Chidr Mgﬁaﬁl %agl;néﬂeﬁ%ﬂl\mo%bg . 8%9'\43 @&%ﬁlﬁ‘m at the.

?f[ symﬁol index0ih the supérfrae. 1 signals the start of anew-stperfamé: It may-he
~usad By the FLO deidce. fot detemunmg the codrse OFDM symbol timifig, the superframe
bcunde:xy andthe-carrler frequency offset.

THe TOM Bilot 1 waveform shall e: genez.‘ated in the tiangmitter usmg the Steps Allustrated
in Figures5,2, l 2.9,1,10-1.

TDM Pilot ¢ _ _ L __‘

ﬁxfaﬁﬁgfm Malf[f’s”;gql ‘Wéppiget| | OFDM
24Bpits 7 Wodilation | ‘Syfmitals to —J Gomifion
GiomaPl Sﬂmbols “subearriers | -Gperation -
s;equencg),_,

Figure 52,1.2,9.1.1-1 TDM Pilot 1 Packet Brocessing in the Transmitter

B.2:1:2.9:1. 1.1 TDM Pilot 1 -Sub-cairiers

frequency domam whwh arg umf‘ormly spa,ced ambng the Attive sub-carners (see
5.2.1.2.2.1,2), Thei% TOM Pilot 1 sub-cargjer shall correspond to the sub-carrier-index:j
defiried ds follotva:
[ B4(ix32,¥ e {0,1..61F
64 +(i+1)% 32,¥ i e {62;...128}.

Ngte that the TDM Pilot. I-Chatinel does not use the sub-cdarrier with index 2048,
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248 bits. Mdul ati oh Synbol to Coomon (froma' PN S
nboj s subcarrier's Operation sequence)' 19 za Figure
5;2,1269:1,1-1 TDI VI, 001 , Packef P aeesb5ing he
Transmitter zi 5,2s1 2:9:L..L.1-TDM Pil ot |
Sub,icattiers ,2z The TDMPilot 1 OFDM synbol :shall’
wbeosomes sed of 124' noit-to sub-carriers in RATEUS2005/027104
frequency: domain,, whieb, are; unifornily spaced.
anmong the. A ctivo sub=carri e’1‘4$ (see 24 %$2,1.2.1,,2),

The ::ith TIMPilot 1 sub-carrier shall correspond, to
the sub-carrier Linde? J 2'5 decried as follows; (
5.20449(1.) % $BM\PibtS) Fixe@4nidirdatid) Madds d' 1 e. 462; ... 123). 27

Note that thel TDM Pilot: | Ch' annel doer' of. use t he
ThegfRM Pilod, I, sabreammers shal dexnosiylpsed Wil o Gl ismation pattern. s
patiogsy shgdo b gprseareroysing & 30-t5p Aingarpfeerlvgcly sélftmmsw [{EfSRY with
BenFaos requaRasr R - dRPAT L @ ipitigtrsaty (il EPQOGLOGP00000000". Each
outgigth -Bita rshilbr b sthidinedp ens daligivait éid the t BESR f§tsted is the vector
[saistasictats SonfiapeRiifietofus ThatS%E hantthe putphbit skl yelver@tidd
wht6 ién Gerate? trotl@p-2| sl dician 28 f he APBR kmsdhirk shallag Stspeciffed BSRgure

-52ng11§.19enerator sequence h(D) = D20+Di 7+1, and

initial. state " 11.1. 10000100000000000 Each s out
Thefixed infpgpatiop@aissp shallcqraspondbioflap st 3B opput bifssRhelray 39+ ‘?1
of fheefixed chagern . dhallskop SHOHIREI00FHIEEYAO HEPIOLIOQMOL), Priths G

apheeigdedsss2~(.. -then, the output- bit sliall be .[s1'6

$-SA ]I -74A1hpr9 Q denotes modul o-2 acltlitign?2s' The
1 f 9 : . . 0 O YA f -

E0rt edpahdvt o7 f o' £ |
S HLH: 30 1 WA

pattern shal | be

1;10101 OQ1l,01101'101:1' 1" 001100 O1100A0f" , w th.
[ 110" 11 appe arirlg imgiiz:Addiios,. 1 1 0. 0 0 0 6

000, .0.66,0 0 0 0 X20 X119 XI8 X17 X15 XI5 XI4 XI3 Z1$

SI Xle X9 ;1 x7 x6. xb. >4cl x3 X2 x M'd 1R-", Adti' O(pm

PN; 50QU e~Ge ic> oii el y Figure 2s1 2:9,1.1,2;1

PN , Sgquence; Gener akor f®®Filorltilatrag thg

TR 8.221208.1 o1 A sibhoeGiblaBlTor Modlating the TOM Pilot 1
Siih-eariiéfs,

The 248-BitiTOM Pilot 1 fied _j@!‘a"tﬁex‘ﬂ i8 Galled the TIM-Pilat 1 Tnfomnation .péck‘étfaﬁﬁ i
denoted'as PIL,

Each - proup; of two conseoutive: Bits. in the BIT packet Shail. be used to genérdte QPSK
modulation symbols.

52,1:29.2.1'3 Modulatich Spnibols Mappirig:

In the TDM Pilof 1 information padket, each group of two conséoutive bits, P1I(2i). and
P1I4+1),1 = 0,1y...128; which are labeled.as: 85 &and s;:rés-,pecnv‘ely, shall’be mapped into d
complex modulation. symbol ‘MS= {my, ;nQ; with D = 4 as specificd?® in: Table

§:2.1.2:9.1.1.8-1. TFigure 5-2.12.9.1.1.3. 1 :shows. the ‘signal constellation for the ‘QPSK
madulation.

28 This corresponds to the mask associated with-slot:1 [seé Table 5/2.1.2.9.1.2.3-1).

29"i‘his factor is caloulated using the fact that only 124 of the 2000 available carxiers are being used.




aa, The-248-liit;Tt)MPil'ot. 1 fixed Pattern is

; bal letl;the' T13MP|I0 | Information .packet--arid
is: t dei teil a$ 1 It if Each .group, of two
‘consecutive: bits: Irl the. 1011" paclret sl1>4,tie'

woxew/zegenerate: QPSic fie: no [ul aggn-, mMEA/ES20065427184

9.

11.

12
13

2,1:2 9:1;1:3 Mdul ation: Sy I's Nrappin4, 20 1'a3 the
TDM Pilot 1 informat; on paoket” each group, of two
oonseoutive bits, PII(2i), and 2f P11421+.1"),;i =
O,Iy...123 Wlicli are |al*Ted, :as sO krd si

r dspect i tel yTablsEaLi 293 mmm@dx Mdﬁhmma'rameZ conpl ex

rrgdul e4tom,; mhd——b= \||| ; IIH-} wt— as
speeilfi ebiput bifs . ' ymY )
constlel |ﬁtl oph fg§ the. ‘ i on. 2;;@ Thi s
corrgsponds o the ' o=t Stot 1

tsee.|[TabPe 20" W s flactor isTPeal cul ateld using® the fgct
that |only 124 ol t he4000avai-tmbl e carrj ers arg bei ng
used.[ IZ0007X: -_ & [YZ2 124 WD 200067 UI5268

PCT/ US2005/ 71rPA 25 i _Tahle 6 2 1. 20 11 ‘TD1(13QK
Modullati on Tabl @ | nput bits-Mbdul ati op Symbobs M5 S
SOmM Q-0 U D L)'Ul- DD T 0D-D I I, -D-D
01 DO1 7 1 diarfli + 10 Figure 52 X 29;1,1
3.1.sigoga Co; is;, 4at onu g% QPSKMobul ation . a.
5,211 .~u",9Li 1
F: Madi il atioh. 3yinli Qles=Fewg ~|b arS|er|\/ap|||ng 5

The' i O i nddul agzop~Syi nb ,1123'" shal |
beiiItppedto,‘P)rTe.siibDaHle 4th e
i nUei Y. | assgecifi edui 5.'P:1,2Q LI

/

+¥

.D_"
-
}

“”'“--d— e,
o
“1”"%3-9-5.:_-._-‘.--".

T

1N
B "N:...__“____,_.,-"’ !

‘Figure 5:2,1.2:9,1,1.8:1 Signal Constellation for QPSK Motinlation

5.2:1.2.9.1: 1.4 Modulation. Symbols’ to'Sub-carrier Mapping:

The ' modulatioh bt MS(&! = 9;1,...,123, shall Be fapped to. the. sub-cartiet with
itidex j as spentfied in 5.2/1.2:9.1. 1,,,1

5.2.1.29.1.1.§ OFDM Common Upgration:

“The-medulated TDM Pilot 1 sub-carriers shall undergo common gperations as specified in
5‘20 1-2- i,lf

5.2.1.2.9:1.2 Widé-ared Idéntificatiori Chantnel (WIC)

The Wide-area ldentification Channel (WIC) shall span one OFDM symbol. It shall be
tra’r-isﬁiit{gd at OFDM symbol index 1 in a stiperframe. It follows ‘the TDM Bilot 1 OFDM
symbol. This is an.overhigad channel that is usq&;fqriconv,eying the Widesarea Differentiator
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Rl

e
12
—'1‘3-'.

T 5.a.11. 2; 2, 1d. . SOFD$, r common, ' Cpe.ration a The
nodul ated TDM Pil ot | sub:earners'shall undergo Commobn
operations as specified in .s 5,2:1.2,11. Wde, atea
Iddntificatiori Channel (WC) ii The Wde-area
wodentnf2zecat i on Channel (WC) shall, span, orRCTOR2P$iH17104
synbol. It shall be 12 transz[6h| tted at OFDM synbol
inde tt 1 in a st perfrane: foll"ows"the -DM Pil ot
1 OFDM 13 syitlbo(. "~liis,is an p'V,erlieail ehannej
that is usecl,fot:conveying tiie,,
infMirREors RE FLOI debeie N A AeOfsrmWOVRARRAD WitBBB8a Wide-area®? shall be

scraﬁﬁewsa@@@é Q273 de-ar&ODikrere Mifa@dr MBEdsPohaliR th b hREEI Vers.
transmt waveforms within a Wde-area30 shall be 2

F°’é*é‘F 3 CEM sERbR) it @ paripioe ofy dalohihed bpriqeaicantie aliggpicd slot
shellpse &8 FHNbT-AEPOr It Gxpd patier yithgaghohit sefite Ay TREDMPSYihpRstem

-shilh by progyesed raéFfﬁ@ﬂb rip yihe séipstillagiated dme Fighreo 8% Y% 18he No

praghdsmgaballbegbiumedionthgp-aliospated glotsi nput a. 1000 hit farext
pattern, with each bit set to zero. The input bit

o) according to the [steps
Ifxfejba Enf ,S,-“_‘ | iy Er:hgcessi ngshﬁlot.B_‘bﬁe"r
@rsisfiebstsﬁ iR %ﬁE% d.fplots.” |Faredbitag|t ern
for T@Mﬁg,;,,%,szm C/ Fi l . LLC/ HDM

Pdl bt/ TPC/ Unal t acated into Sl ot B uffer STots,1h
Da'ta, Chartnd,|/f eselved .Slot Buffers ' cranbling
(J:DM Syni b0| | Mapping. of apping o OFDM Synbols to:
Mepprg—of—ConMappihgbelr | ace—39stetst 0 biqrs—=io
Mod@FBM on { Cpgrabiets: [3 su )(b@})pinqm i nf Mé’p mg’o{.yn‘ool s
e; CBfgnur. . €5  tcHadd O | RIS LPH—G . l——

2. Oers >4r df S | | RPCI t nterlbiesad s

L Data—Charnel / rveddl FOM
@g& 5; 5l 0G0 41308 E‘fw 5% wﬁ:cfgnﬁmc? &sxo%im
st Hashhot Pl s e m s s S
frithe. iz WO QFDIif syrpb o arc illustrated in.F
5@1236,%131&%&1&1&71 2. 1- 1 Tlie plot |ndex eI | osen-is;

b e &@ OQEOM B hupgaki %B'.%f dse;c;t%glbt%e

(’}. ) |Ch0§ﬁ%(18 the
o Hist, g 0. azb% f@ﬁ@‘ééﬁﬂl’-ﬁ@:’l‘ﬁﬁﬁzé

30 Including Locgl-arca channels but excludingthe TDM Pilot 1.Channel.and ‘the EFC..



slot 7 Un.allocoled slot 6 Un-allocaled slots

Unal | ocated s@4 U7AUdested sloth .6to[2 Un-atocated

slot 9 '":U6 aPd6W PRIM Synbol noexd Figure

04:1:2.9.1.2.1.+41 WC 51'utAll ocation 3 5;

2:1:2.9~1:2: 2Fi 11i ng, 01Sl ot : Bnffer 4 The ' butter
WOP06/A1Fe8 al | ocat ed sl ot shall ; be dbinp, PCT/US2005/027104

el p+filled: :with ?, fixed pat2t7ern consisting of s

O bits,Witlieachbit'set'to!0.tb

bu'tfersftr3heun' -allot.axed: sl rtCs<skssl|:beleft'enpt
y. 5:2.>1:2.9.182,9: 1 Qc$er -ihlibg 7

| 7i ' bits' of +ea' . ct s |akdropaf RRlaskot 1iui fez shall

be:: X. 012' c{sec ientf'!!y Wt -%4-kig-sciani)il "er;

Jutput t bits to r4ndens] Eeluwdherdi ts' pnor to

sngdul & i on.; The scranbted sket—buffer corresl pondi ng

t

o y slot index > is d¥fol es|Va=8B(t)z whe a ie{01,

The : sotanbltng, :segnemTg used fqgr any to

(

sequence :shall', be egriiv |§

sl ot "buf fLdel i etids Fo¥“t{ 1TEM*F“HDM syittlibl >.ndea
i 'Yd the st6Y-iztde.; t= g0 T anblerig bit
[ bhe generated wt'h

a 20-tap. linear iz fleg,l backshifd| register, (LFSk2)
with ,thc generatorx"sequenc [L2(]]) =1726+pi ~+l ,, as
shown in 93 Figure, 5 |[2uk 249|ukapags| 3- 1b; The

t
t

syanbot, the' LSR shalt

ransmtter shall! tis he_a.ﬂm ngl CLESRf or al |
ransini sons: u At..thesasst ar pirodsegvery i aFl aT~t,
bet: | pt+=atized to the state.

u [ dad2dt docsc20 coboal oa9asa7aa°hhgl>.‘saaagazai aa] ,' which
depends; on. the channel type (ﬁﬁl].e':TDM a Pilot or the
W de.-area or ti, g Local-areda Channel;and the OFJ M
symbol i ndex i Hisare 371202 ArBWKeSIot All®atign

"dadadado shail be at as:f&Jlowsc is . For all the

Mﬁz@,&%ﬁﬁﬂgw&sﬁﬁé@e WC, the WIPC,. the

S and the :20, Wde--area Data Channel),

e bt A Tnecalidoaidanitiehall Hetmpletelvdilled: wighn & e patiel dopeisting of
21000 Bt ertOMBh bitine to 196 Thecuiss dar dlse unEatoaatMﬂnelha)Ifbe lefthemnpty.
TDM Pil ot~ 2- Channel and the. 2. si Reserved

Sfbly

Bgmb@ermbng; the PPC is aflsent, these bifs;
S c};f eaé:earlloca? d s%t g‘uigr shall% X@desgq_u%ngﬁy mtfh. tIxee gc?ﬂﬂleﬂ%toggput

‘bits to- rahaomme the bits'prior to:modulgfion. The: scrambled slot buffer correspondmg to

slot index iiis dencted.as SB(); wheré- Le{ﬁ), ivsy T8 T8 SGrambImg 'sequefice used for any
slotbuffer de,pends ati tHe:GFDM. symbo] frideseand the slot ides.

Thé scramblmg bit sequencé shall be equivalent tu ohe genérited with a 20-tap lingar
Teedback shif reglster {LFSR) with the. generator: seqmmcg h(D) D017+ 1,, a5 shown in
Figure 5.2, 1:2,9,1.2:3-1: The transmitter shall ysé a singlé LFSR: for-all transinissicns;

A% the start: of every OFDIM. symbol, the: LFESR shall be initialized o the state
[dad2d1dor;3cg<:1coboamagasa:;a.-,asaqa.aagaxadl, which depends: on the charinel type (the TDM
Pilat or the Wide-drea or the Local-area Channel), and the OFDM symbol index in a

-guperframe,

Bits ‘didadido”shall be set as follows:

» Tor all the Wide-area channels fth'e; WIC, the WTPG, the Wide-area OIS and the
Wide-area Data Channel), the Local-area: channels (the LIE, the LTPC; the Loeal-
drea OIS and the Local-ares Data Chdnnel), the TDM Pilot 2- Channel and thé 2.
Reserved OFDM symbols-when the PPEis alssent, these bits:ghall be set to-the 4-bit
Wide-area Differentiator {WID}..
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WO 2006/ 015268 PCT/ US2005/ 027104 28 i Bits
c3c2cloo' shall be set as follows: z For the TDM Pi | ot
2 Channel, the Wde-area O S Channel, the Wde-area
Data 3 Channel, the WIPC and the, WC.these bits shall
woeod@as2e8 o' 0000'. a For the Local -area O S HEIENS$ES/627104
the LTPC, 'the IIC, the Local -area Data. Channel s and
the 2 Resei-ed: OFDI Cl Syt nli ol"sruhei zt he PRC i s absent,
these bits- sh)311 be set. s to-the. 4-bit
Local -,area, Differentiator (LID). 7 Bit bois a
Bits e:&e:ricmﬁamdetsemdomhall be set to' 1 a Bits al3

t hr oL t-oet y ide- area.)ﬁata
?ji;%" ‘a‘ %‘esse l‘%ﬁi“%b‘*ﬁ“ﬁgﬁ t'E‘Jt(:)%'for each

sl qtor $heibdl-aba; @erw%x&.d thy L'EEG, SBUIIO; Bie Lotlfea ot CRAnRf
i1 draen2Driletyes DR sy RSNl thi b £ QBN R BN ERAIeARE

a 20+ dn; AR th that 12 slot index as
specn‘leo? ?e~| Tablg .2.3.2:9,1.2,3=1 Mask

Blt,&s%@éﬁsat"%blmﬂﬁhéi besrrt. slots slots 114e8 mi 9 rnya
Bl% tllrf}u s%ﬁcok@gp%nﬁrlo thgidFDﬁBsgmB&Qm@:%mn]:éi?m]é@peéame

00 101, 04. 0
“’h%?[f g ﬂ’gﬁgg(lloa 010 Glo(i)OO 21,01 .0

The sqrﬂnlﬂlmgz s@uence dor: eachisiotzhal b@gé@ara&d b9 & 18oduld2: u@re;aprowuc@ of

Fhe)2t6i0 a® vector: df thelse@uencalgenerator @ndla 20-b m@k ABsddiatedarith that

sloira@eas bpdcifiepin 1@ 5:20.49.4.28-1.0. 0 1 0 0. ;t3 0. i 0, s
01t, 000 1b OvOOi 00b.0, 11'0.0 71
0 "0 QBib £2.0:2.941.2.9 DMasR Ms@disfe:Owibl birtsFoet St f 1 egst et

Dﬁla L UC L | YY) Vit a [TTEYV— Dl. J.l.

Hlets E.S;J'Zd dcea,zal cabjalﬁlaacag is|
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The shift. register shall e zeloaded with a new state [dsd&d!dDG:;QzC]Coboamagasa'r
apasasaaanrag] for-each slot at the: start.of. every. GEDM symbol..
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Figré 5.2,1.2:9.1.2.5-1 Slot Bit Scranibler

5.2.1.2.9.1.2.4 Modulation ‘Symbo] Mapping,

Each group of two consecutive bits from. the i scrambled slot buifer, SH(, 2k) and
SB, 2k + 1), =8, k.= 0,1,.:499; Which 4. labéled ds’so and $, rebpectivély; shall be



125,

28

27
28

30 i mapped into a conplex nodul ation. synbol M= (m,
n) as 'specified in Table 2 5.2.1.2.9.1.1.3-1 with31
D- 2. Figure 5.2.1.2.9.1.1.3-1 shows the signal
constellation for s the QPSK nodul ation. 4
WD.2006012269. 1: 2.5 Slot to Interlace Mapping, ePClHgs2005/027104
mapping .o "slots to interlac_,1%s or..the.. WC OFOM
synbol shall be as specified e 5.2.1.2;10. T 5;
2.1.2.9-1.2.6 Mapping of Slot Buffer Mdul ation
Syrnbol's to Interlace Sub-carriers s The 500
mapprddifitatd spmelpnisiislation. pymbad ¥Pt deat o) FAsospasiied |inpEable
s.osereentst avitns! s si gaed stoo.£00.1.32 stk Hhaggn distiliidnebs
the @SKimdalidags; thg x' '. conpl ex rpodul ati oasyzabol
(where tE{O4 .:499} ) ,i,0O shallbe mapped to the |w
5.251'.5.5.#11;&’2&811:&?0IﬁfeﬁadelMa@pm'ﬁnterI ace. 5.2.1.2.9..2:7 CFD' M
.. Conmmon ration A2, . T WC .s carriers,
Th% FAPPIOg; %é?t@ & St %bél?fgﬁ ﬁgﬁ%sygﬁelcﬁaﬁéﬁ Fheregled in
SHLHIG 2 12, . 1a 5:2:1:2.9.1.3 Local -area
1' dentifi natl oi i ~. Chahhel. (LIC) 10; The Local -area
5565934 4§Mareine o SlgtRuffer Mqdpiatien Symybols s TaterlapreStrppRiers
ThEE0 %hlﬁaﬁoh SRk ib@ie. difeatedl SANEM b saqu@rtf i ald
intS¥c) si%@’e’iwwa tﬁ@;‘lﬁdﬁﬁz%fefc uaﬁwon SylnbbifRh

>han| tv. S s'is at over'healardr
'Shal arr?% ha‘elI ‘g"i%ml; t&?tecsééﬁveyl ngyt he Lpcal area

, f dnfbrinatian to PLO r..ecelLVers,;
s%g%lb I%ﬁd@éﬁm r r?gamg{l wavef orns shal |l be scranbled.,
Thashaiglated WG sidb-oartiers GOall awralarge: Biofnfrent dpmtaCons jan specified in
52.chitlniictidn; with., the 'laid-area. D'iftbrOitiatdr,

2A. gorrespondiingtoth at:are 2i, P.O LIC OFDIvt.
szsyﬁﬁalsnocaharealtbhmatﬁmaiﬁanm}umgl y :a single ;slot shad,

" 212 I I Qcat. ed S) haI A
. 1 1d atioh LLI D b
, ,,_LEE& Kbﬂ‘?i s e o) %ﬁfﬁfﬁg@
‘ aﬁ& 6‘?‘6"11?1 BVF’S“* jiis Pﬁqalsf?rrca{w’éﬂn&ﬁhﬁ iLogef: @ﬁﬁ,@lf@@%far
infpRsEien i) ergqewfr@ Al L@@al angaiirgnanibyayeforng ohell So RIS TR =
4-hityj Lotfdrea Direstisn, He CHRNBEaEcrith | {he o Widgrasea \WHbreniRiEK
OOS’CSTEPF@HEIW@@M% and un-allocated slots in the 27 LTC

an':lji-% F%I% t%j}]%bdx b SRl Gtke, 'a%p':é GHEE 88 shart B ndeath, Fhe

augcﬁteftﬁ g&};ﬁ- 0¢ ‘%‘eé‘?gt S ﬂzt shall be et to zero,
Thess; l'ﬁﬁ @3553 rdigitotthe s llush E T U
0011%;%%%%313 ”Wéd o BYR %ataéﬁ]@'[sgy constant, since

%H% 500., of th 4000 avail able sub-carrirs are used:
5 oy P45 de% ?SCT/ US2005/ 027104

The LIG shall be allocated the ot with index 5. The.allscated and un-aflecated slats in the
LIC OFDM symbol are illisstrated in Figure 5:2.1.2:9.18.1-1. The slot index chosen is the
bhe that.rapstotinterlace Ofor: OFDM syfinbo] indes2 (sge 5.2.1:2, 10).

3} The value of DD is chosers to keep the OFDM symbol energy constant, singe.only 500 of the 4000
availdble sub-carriers are used.



31 slotr Unallewted slot8 Un.alfowed sloth s!ol4
Uo(ocJed 'slot8- '6aFnllaocated :dlotE : ; ' Ua
-Vacated ': rlarr unnmuo~etep '3lade U ilowed OFUM
SYinCol Z Intlei4;; Agave 1,3,14 T,1C Slot Allocation
WO 20080152682. 93. 1-. 3-2: Fa3liri gof 51ot: Titffer £CT/US2005/027104
The. bpfferortheal | ncafi ecl, sl ﬁshal | ' beconpl ejeiy"fill’
edw t (saf i xedpatt ernconsi st ny e tclonits; with eaoh
b'itset rd:W17ie buffers=tai the un-allacatett%l is
shall be left ragty: r' 521:2'.9:1.3,3Slol Sciaiublii g
5+ The bits=-of the LIC ..616t buffer shill be crainble d
ias. sl eci'fied in The-—g—scrarbaefl sl oti
ulf Cr8, 52dCri otcd byl : §T¥?Nbd YafFeim Synbol . ~yTappi ng
fi Each ,group of, two:fconsecptive'!ljs: fromthe i*
scta; nbl ed sl ot buffer,:-é"E? i RS and  +z SBi i, 2k +
1)"i=5,"k 04 499, which| grell aff §as' sg and sr,
respectively shall be s mapp jo a conpl ex:
mRdt| 1 a aon synmbol |vf | g&s | MQu.aeas|Specified in Table
14. 5.2.,1..29 1,1.:3=1=-M+{thB2—p—2, Figttte,,
51.2.31.1~-).sh6ws ihe.| siygri alt=gemst el | ati on for +s:
the QPSK nodul ati'on. +57572.172:9-1.3:5
Slotial hterlace |Viappi &% | Thé"#8¥pl hg of slatsl to
int"erlae"s for the LIQ - CF ~“jg_ﬁ¥%‘gcl shal |l be as
specified in as 512.1.2.710,) 32 the |value of p is
cfiosent o: keep the (]:Dlvgsgymgol lﬁﬁ]@[;ély const ant. - si nce
only SOD of the 4000 akailabl esubzcarriers are used.
WO 2006/ 015268 PCT/ US2005/ 027104orm32

i Figure 5:2,1.2,9:1,8.1:1 LIC Slot Allocation

o 5:21.2:91.31 Fillis of Slot Biffer

s “The buifér for; the-allocafed slot-shall be:pompletely.fifed’ with a fixed pattern consisting, of

& 1000°bits, with €dehibit'seét to 0% The buiffers-for e tin=allocated Slots shall be 1Eftempty.

¢ 5.:0:2.9.1.3:8 SlotScrumblirg

3 The: bitswof tHe: LIC .¢lot ‘buffer shdll We straibled ‘a8 specified in §:2.1.2:9.1.2.3. The

4 sorambled slot bufferis-denoted hy:siéis

.....

#t  Each group of twg, consecufive: bifks: ffom the it sctambled slot buffer, SBf,. 21) and
w2 8B, 2k + 1) 5, k.= 01,499, which are jdbeled 4§y and sy, tespectively, shall be
w mapped into.a complex: modulation symbol M8~ (my,. mgf as specified i “Table
w 6.2.1.29.1.1.841 with®2 ]} = 2, Figare 5.2,1.2.8.1.13-1 shows the. sigrial consteltation for

18 the QPSK modulation.

46 5.2.1.2:9.1.3:5 Slot to'Tritetlace Mapping

7 The mapping of slot$. fo intérlaces for the EIC QFDM symbol shall be ds specified in
48 5¢2.1.2.10.

32'The value of B is chosenrto-keep the OFDM symbel energy constant; since only 500-of the 4000
available sub=carriers are used.
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5.2.1.23.1.3.5 Mapping of Slot Buffer Mdul ation

Synbols to Interlace Sub-carriers 2 The 500 nodul ati on
synbols in the allocated slot shall be sequentially
assigned to 500 a interlace. sub-carriers as follows:
W20 M58 npl ex nodul ation synbol (where i e PCT/US2005/627104
(0,1, 4991) 4, shall be.mppeg,to. the i O sub-carrier

of that interlace. 5, $2,i'.2:9-.1,3,7 DRI7TM
CommonQperation 6 The nodul ated LI C sub-carriers shall
undergo comon operations as specified. in 5.2.1.2. 11.
$2.1.2.32.316 B4pphelbf Elbt}Bﬁer ancmlemion SPmioieatn rgbriee Sﬁlb}earners

’J,f od gon S8t gzlsze 3 st eEl to 500

tl%aif e di oh Idth@ *h Ielu c?flimatx ﬁ@%&j g:'s i90,1,:.499})
""B@pﬁg@ ?'ors“]F F‘H’@ﬁ“’i“}ﬂ:ﬁf\ﬁ’ &Sfirbol ti ni ng correctl ons
§CIFLO recs vers, iz For the TDM Pil ot 2: OFDVMsynb4

1P OO FPame BRTH% siots shal | be ' gl | ogat ed,

ﬁ@cmodda%ecalum @b-edfrigrs Odhali Ndtldergy S@non _biRatlods 100Qudaiibd. in

g.g_mqlpattern Wth each bit set to zerp. These 14
bit's shall be processed aeeotdiing.. to the .ateps

&b gstratiagpiRokhatiee 5.2.1.2.9. 125 . No 4s:

_ghxoeessn n% shal | I}Eﬁperfoxrred ~' crthe:uzx-al |l oc4tedsl ot .
e TDM Flop-¢ Sipanelstpll span ape @RI symbek. & shalh bokgnamitiedap QrDM

yaiboliipdes @) la@essme(r&@ee lgfolfows dhe G- ERdhsvaibol. {tyady befiped iy fine

mnmmmmmiegmmﬁmnmmm@umm ferl ages b, 2, 4, and

Y7 T Pi | 2.1
13‘06% S ggélg pbeaclg%}ye elnglly s%pﬁ éﬂocateé ‘Each
Sy A 0 5 ) i ot S 2. Thse
iy $oplb e rocessgl agporging. 1o the !stﬁas T A %11 2$-1.2-1. No
‘EFS%WSPP-‘&‘?&I@WWMC’E@P peelatstp tihe s *
e h 5 b1, 129, HkNedeRe of ik Q4R §éc~]5?@21¥131 f,%s&r n
i w«é’i%%@a@é@% lp e

s st {;I %ot,?
L 204%: g B sijby ;.;‘s
?W@m 3‘%— il s 7.

_ ;.}n s degd
B E’ﬁ)ﬁ% sl&-camer shan
The al | ocated and in e&i ggazi,b'eé{asll by®. in the TDM ?il ot

¥as 0, i.: 2,and ? 2s
2" 00M :synbol aré J,éfql(yg]txﬁa,t 1 60, 18663Fi gur e
5212i 9: 1. 4-. 1. D 2006/ 015268 PCT/'US2005/ 027104 33
Bbtothaifthe T Bilok 3 Chasinel does ndt use the sub-cariier with index 2045
5.2.1:2.9:1:4.1 Slat Allacation:
For fhe TOM Pilot 270FDM syinbol, the alldcaied stoté-shall fiave indices:0, 1;2.and 7

The allocated and up-allocated, slofs i the TN, Pilot £ OFDM symbol are iliystrated in
Figure 5:2,1.2:9:1-4-1.
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sot6 Unaiocaied - sl,0i5 UWfdeated sloth Unall ow ed
sjot~ML US% Meil etot2 siotl CIOQ 6 Synbol 2 Indt ¢

g.*e'5;Zl4.."9t4W the pn*i 2 Sf g ;Aio atioti. 4

Slot Mffer s tie. bufferforeach allocated sl ot ahall
wag0egopkately 4116 d. with a ed patletli PCT/US2005/027104
consi4ting::of. s' 100 bifsi g\n th.each bit-set to

"0',: The buffdrs Ti the;uh al P

vcatdd4l dtb sfia)l be

left'empty. a:" S;,..1,2.1.43,:1otS rarililfng a. The.
tiffs of. die TDM. Pilot 2~ Chartrie"l "sl ot.

bifffers. tall be' :scranbled as speoifi ed: fl 9: 5
2,1.ti,9;T;2 The soar, pl ed s3of "buffer tderwyed ky

$bj 7a i# J 4 Modul ati Ennt$ynbo
~of :'taro adj acent bits [

# g 11 Each group
1U scrarrib' 1"ed

sl ot buffer, "SB(ix2k)  apd,! SBanum%k "I- 12 Y;j, f=0.;

1,

27°1: lc 0,1, ..499, tvliiclxlare lab. eled. af,' so

ttd 55, respectii dly, |sfst{l bpmpped 1e, it a
doinlilex.n todulatisni. synpol [ 1i.S5 (M, mQ) as
sperffled~ in 'fable 6;'2&12.«9. Lndocgs - |, 114 witb33 D

=1: Figufe' 1 'shosh t

re—sd gnpl—ebti stell " ation for

the QFSK i b. txtodul al) #s B3 [lesmwblue of |) is chosen

to: keep the OFDM synbol=eref gyt nt, since pnly
20,00" of the 4.000 aya&i!i!-éa, il c2rriers are
Used.. WO 2006/ 015268 RPEFYS206m 104 34 1
5.2.1.2.9.1.4.5 Slot to #Hterl ppi ng 2 The mappi ng
of slots to interlaces [for—he DM Pi | ot 2 Channel
OFDM synbol shall be 3 %9 spe in5.2.1.2.10. a..
5.2.1.2.'9.: 1.416 MappiAg of Lol uf fer Modul ati on

" Synbols to Interlace Sub-carriergay .

o Indexa

frigire’5:2,1,2.9:1:40 TOM Filot 2'Slot Alloeation.

Tl'm ;Eluﬁ??iﬂi“ﬁ@@ll aqu.gaied slot shall be gompletely-filled with-4 fxed pattert-consisting.of

1600 bit; with éack bitset to-0'- The buiféis:forthie uh-alloated:slots shall be lefvempty:

5/9.1,2:9.1.4.8:Slot:Seranibling

“The. Hits 6 the TDM. Pilot 2: Chdninél &let. buffers shall bé ‘Serambled as specifigd. i

5.2.1,2.9.1.2.3. The scrambled slot buffer v denoted by $Bi
5/2.1.29.1.4:4 Modulation Symbol Mapping

Each group ‘of:twb. ddjacent: bits Téom:the. 1 scranibied-slot Buffér; SB{i;2k) and- 8B}, 2k +

1, =01, %7, k = 0,1,...409, which are labiled ag sp and ©, respechvely, 'shall-be; mapped
inte a complex madulaﬁon symbql MS= {myj; mp) as; sspeeified. in Table 5§.2.1,2.9.1.1.3-1

with38 D =1. Figare 5.2.1.2.9.51.3-1 shows the sighal cofstellition for the QPSK
mgdulation,

33 The value.of D is chosen to keep the OFIM symbol energy constant,.since only 2000 of
thie 4000 available sub-carriers are used.



s The. $00' rriodu7atian synbols in an ,.allocated sl ot
shall be sequentially assign d to $0.0 3.
interlace,sub-carriers as follows; the ith.cptilplex
nodul ati on synbol. (where i e {0,1,...499} ) 7 shal

Vo 2008015268 t O the ith sub-carrier of that int&Ordge00sogi104

5..2,1:2.9,1.4, 7OFDMCnnn|§§n Operatlon s: The:
inadttlate' d TDM ' Pilot .2 CharitleY, s Ubrcariieis
4bal |l ttitdergo coini n0|t operations as tt. 5.;
2.1.2..1.5Trgnsition Pilot Channel (TPC) tz; The
52ﬁ=aﬁér4t~'-’r%?t}f° tqrjagr Mamipgnel consists of 2 sub:-channel s:
Tht lrdaGpinY il & B 1 98r1aEE LS ik TR bt 2 CRAN S DRBH syimdBiRRhn be
as@{;giﬁwgsipg% area Transition Pilot Channel (LTPQ),
e TPC flanking the td- Wde area OWVS5 . a4tl Ahe

é’;% ﬁt@ﬂaﬁa@%g%fgﬁamﬁ Ma ﬁ-%-ol 44 ?ntma%uﬁ R&udEC

Iankf ng the.” Loc ar ‘ea t'he Local - area,
Thwloﬁ @dahm}neﬁymbsls map[a&glcatqdwapt Lﬂle?@} Se@@t@ﬂmﬂiﬁf&é 4n$00
intpraceRmivrarytrp 8y follgws; theiit prepplesi rensulstioreszanbpl (whie de (Bife499))
shallBsagdped foahd IBRNE Girfiergd that reer¥ede-area | Data Arid the

Wde-area Qs CGhann'el), a.a,salperfrnrte The,.|.'fPC
SEZSQQMOEDWEBMQIW g@ler S pn., either side of: every

Tl ﬁgﬂﬁ%&%@%@e@%&l@%@u MM IS

he' ?PO OFI PM synbol is two Sold: to allow

Tt at 2 ut: the boittdary 1
5%}1"““%‘/13%? sgtwe;%‘., i&g Plea, : anct t|?e Jade at a a.
TR MRRRRGE i@ Cladhd @odsised bit B'shigcHahid: Higs Wikabéondkaatdr Pt
cHa@het TOTHO) Bofd thVE 61Q1-BELBrat Mion F6EE A% E WIrPY- Gk NP ﬁ&mﬂng thie
Witk alebicRY ad SthENBEe FRDSa ShdSei20 c%@‘ﬂie&yﬁt@ |T§e B flariking the
La@al SUIECH] [&5: chma&éa i cﬁ%@i &ealfliisnd Grisb, b @W@@rg e

rE 50 & sﬁie Srid ~zlré£s&:{ ﬂﬁ , érhfss 124 ‘, ;@- W s-area
aghmé G R R Py
pn ex 1‘ é}jsﬁu‘%;vc ?Lc‘g,?nﬁfg%%%% ) he: Lo 1:%;4 ? -and.-the
L°s e IS GhsEiel. The suiitrncon e TEE QR syl o i ol 4 allow
O G o Aok L e Bl e Jpcls

andtp poiepsytitping synchmpezatips for ghediietideeia forilevalarg) M%fhgyeaa:h
fiquessi ti oning Pil ot 28 Channel ' (PPC)/Reserved OFDM
TheyIRB bty 20RO syBboIPH st Wiktvet eafalomindid Yetwbiol e
WIRC: ariethPIETES 2t ieratdd: in e B2 0R03 dive QB indances where
thig WD aris thie TWIPR drapasiesiadierertiytt RRCH achbaet hid ti ilstances
wisipedlf seenad theli chdhbes ishiesrinttaliednlPihc GFFN is transmitted after the
10y A6 S ChsE e isal eflyl fak UIPd ke tidigatal piseRatiae Ghatiialy bilb:
Cﬂnna@pbr/a@wec%mm laﬁnﬁot;;e nunber of OFDM
Syiiibbl's:ass'ociate'd ivith'th'e Local =area Data
annel ina 35 franme, 34 Wth the eitception.of the
W Ebe the 8bgibdtict GFIIND Qe RER tHePRCOf il BembdrGr Reserved OFDM
symabiols in. the ¢ase whire the PPG.is.absent i in & superframe.

W beithieriimbét 6f OFDM symbols.associated with-the Wide-drea-Data Channiel in a
frame.
L.be thermuithbeéi of OFDM syiiibols.associatéd with'the Lotal:aréa Data’ Channel iri a
frame.

34 Witr the exéeption.of the WIC.
35 With the excéption of the LIC.



WD 2006/ 015268 PCT/ US2005/ 027104 35 i F be the nunber
of OFDM synbols in a frame. 2 The val ues of P shall be
2, 6, 10 or 14. The nunber of Data Channel OFDM synbol s
ina 3 franme shall be. F-4. The exact |ocations of the

WeghotbBssymbol s in a superframe shall 4 be Pag/us2005/027104

L7 . 1

F

specified in Table 5,2.1.2.9, 1 5-1. Superfrane s Table
SZ,1,2.9r1.5:1; TPC, : | acati og i 14 Tra, asition |Index
for-the:. Index for the. Pilot WPPC OFPM LTPt OFDM
.Channel ; 4yinbdl Synmbol TDM:Biliit.r}. 4. CGrattnel

' H el theamugeber tfilFOMGYndels ined rafNlcde- areaO S 10 | L

O%ﬂ@g ¥ og-P I’sﬁﬁﬁlc 2 !’Geﬂ) 7£4eThéJ l'gil r@%@&%ﬁéﬁ%ﬁ s&%s ina

Ym ols 1:1 a su%e#rame shall

;%ll ’ tgm’ns
af%&f’ %’ﬁF‘ ed]i’iTéﬂe %fx{zt 1Z 3} a bet a. d| aARel

et oA Bty ol Bl SRl s Sy

1199-1y'  Chahnel peadsilioh~/ Re 3RSk the |AhitdsStol the. |
Al'l-slufs' ihl the TPC OFDW diypecOhimk sgrﬁf.oipml it'a'
110U " bit Porpd patl't‘qé*Fi sy' vili tg agh i Sgﬁ% t o,
Zero; These bjts; cHaahdl. be |prpCessed acc |ng,'
the steps: il[ustyaf el n Fiogurg '
Channgl ~* Wikte-area
OIS Chantiel
. Widé-area OIS io 11.
' Channel —%Local-
wexﬂlS"Ghannd
LacbI-JareaﬂOIS 18 A 17
Channel > Wide-area.
Datd Shiannel

WidewataaDates | 10+WHF%E, | 204 Wk Fii, |
Chanyel ¥ Logakere | {=0128F | {=0123}
2 Data Chanpel

A8 Fxd, 17 + Foei
fi=1, 9188 fi=1,28}

areaDgta,@hamgI o .
Logcgl-areaBta (¢ <+ 1199-F

A Chaniie] - ‘ '

PEG/Restrved
Symbcils

All-slots in the TPC OFDM:syribiolsiude ds: inghit & T000-bit fixed patterd; With each bit.sét
tos zero; These bits shdll be pmqessed according. to. the steps' illustrated, in Figure
5.2:1.2.9,1.2-1,

5.2.1.2.9:1.5: 1 Slot-Allocation:
The TPC-OFDM symbot shiall be allotated all'8 slots with:indices 0 thiovgh 7.
5:2.1.2:9:1.5.2 Fillinigrof Slot Buffér

The buffer for each-allocated slot shall be completely filled: with a fixed pattern consisting of
1000 bits, with eactibit set to ‘0%
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9. 5:2.1.29aa:1 Slot:Alloe" ation' io The'f PO OFQOLI

synbol sliall be allocated ei F8 8lots with-indices O
through 7. +i 5-:2.1.2"v9:1.5..2 Fillineof

Slot.Buffer' 12 The buffer for each allocated sl ot
woatle/obgstonpl etely filled with a fixed patt dGI/US2005/027104
consisting of ix :1000 bits, oW theach:bit set to' 0

WD 20061015268 PCT11J820051027104 36 5.2.1.2.9A. 5.3
Slot Scrambling 2 The bits of each allocated TPC sl ot
buffer shall be scranbled as specified in

52.924.125.38l9t Serapbling The scranbl ed slot buffer is

THERR @ theh YiiveRed BpPot buBer sRarlbedtav e Wk 3pdc@Rd in 52 1.2.9.1.2.3.

TRYdcBRHealsloRBRIeF fsBerotedHEB. - _ - .. group of two

consecut bg; bits; fsprn t)ie IIIscraaned sl at, b

sfzf.l(?ig.l.’émwddlﬁ)m b&fﬁs&d pingk € + 1), -i=011, 2.0 7, k
are e ed as so, a'rkl 's respegtlve Y,

Esﬂaaroumtwmm srblisfean Hedt rElech Akl ke SR, SYirsg ISBijik
+ Ri FO1RT, ds=§¥3’boﬂ$9;edv¢1haf¢dbbebd %8, 0BT Xégpegtively3 shiall be
magpedhinte -2 Epmpiee mpdplation mymbol NS= fmr-sw@%sﬂ%t Rescifipdy g Table

SBZO?%? 33# O%Pfoo[;— [ ?ig“% ;g(:%}ﬁh?ﬁ gi'lljell e?a%lgns\.llv con%te%aﬁo% e

tﬁ?{] s?lng Iafiod, © interlaces., for the TPC OFDM synbol
%ﬁ e as "Specified in. as 5:2:1.2.19:

5%129 . 1%%,3]0”;111@1,1&@%9& ;0f Sl ot Buf f er' Mildui Aabn
I's;to..Interlace. %ub carriers 14

T!Fﬁ &BODing nbdeisde figerlages: for $heoTRG PFEMhiymRYY $hsHoheers spsrifed in

5hk?0.be sequ' entfally' assigned to 500. as intertaca

rsub cariders as,follows, the it!a conplex nmpdula |o'u
51204 561 Ma(mhé oESipt BugerMopulitiaroSignbipls.to Interlage. Supsciyridse

Binshtiidi AR ltd b Dlof B vb sfsBLdaRG Gssigrlbh 1500
e b e o

latca T Six1rcar uhder goi - conmon
AP EM*“S%%‘*&T‘?‘. Egﬂf "ﬁ"eﬂacﬂak Sl,Ix2tl;l,. 205
B Pasitio P|Iot ehahns 1
“RESErVeds 5, ﬂ?ﬁﬁﬁ The Positioning Pilo Charii el
mPFi@durafaqaypﬂaﬁﬁE-%ru&& .'.. eﬁﬂcrg@fuam&id@edﬂefaﬁaﬁs l5k kipeafied in

geseli v tir it has a vanable du ahatr' a# . @. 10
or. X4 OFDM synbols . Wen the PP.C s' atlseht,,thele

5829, manca&mgrlﬂa&:&@msm @ meyanbal s, at the end;

- of The. superkanme.. The p eserlpe orsbsenGe oft e
e Posmonmg&P ot Channel (PPC) may appeat af the end of g supenfra.me When present

it ha;_s & varidble _dl:lfahon Bf 8,100t 14 QFDM s;[inbels- When‘the PPE isabsent, thereate
two‘Reserved OFDM symbols at'the end:of the supesframe. The presenge or.absence:of the
PPE and‘its durationare sighaled over the OIS Chisnnel:

5:2.1.2.8.1:6.] Positionifiz:Pilot. Chiarinsl

The PBEC. stiicture iinehiiditip the infofmétior: transmitted dnd the wavefoisii generdtion’is
TBD,

The FLO deyice ‘inay: use the PPC: gither autenumously of ih corgun(‘:hoh Wwith the GBS
signal to-determine its geographical location.

5.2.1.2:9.1,6.2:Réeserved OFDM Symbols

When the PPC is absent; 'there arg two Reserved OFDM symbols at the end of the
superframe,



24 PPC and its. duration aresignaled over "the O S:
Channel ; 2% 5;2,1,2.9.1:6'.1 PaltioningPilot.ChauneF 2i
The PPG Sf" dWe;iileladhig the inPbrlinatioit:
transmtted AMElI the wAvefoirti gerieration'is 27
wd 3Renisdss The FLO device inay: Use the PPC+ $ictrhysedoso27104
autonomously' -or rim B, onjunQioh witfi the GPS Is.
signal to determine: its geogBdphica | |location. Jo
5.2. 1.2:91.'6:2" Reserved OPUM, Synbol s ai Wen the
PPC is absent; "there are two Reserved OFDM synbol s at
Ve DOF @:%Eﬁi l :}(Rt% @6 Qi'tgr&@c?paﬂem with each
%%/ AL s s
? easmpu pattern, wt
eac set to zero. These bits shall be processed

acGe. , s illustrated in Figure 3

* 5%%059%%%{)%0%%%?%:?2 1.2.9.1:6,2,1. $lot Alocation s
s TITHe ResSebd:oEDM il shylibehlkhatéd allbfeddts aithtreitbead hr8ughl ot s
with indicesO through 7. s S.Z71,2.9.1.6.2.27M ng of

s SIS Euﬁfsazmﬁgaamﬁﬁm for each al | ooated slot shal I

AR B ekl Rttt P58 OB G o
* .3 %b’g‘)@ﬂi‘ aéhibﬁﬁ% ] szg io The bits of each all ocated

Reserved. ol. slot buffer ,shall be
9scﬁ~%h%ﬁéeﬁ%%5ht15ff B§fied in 52.1,2 9.1.2:3. The

10 SC’lr 2 ed ‘b bndstd @Esekvia dennt sPBbuffd shall be scrambled a
:g%;led%i.@sag@@aﬁﬁzpw&aﬁle@mﬁ“@@mwa SHD o es

groupof two consecltive bits frtitrt thelth

Scﬁ.ﬂ{l’@.‘gﬁ%ékQ{B&\Q-Aﬂoﬁfsﬁﬁbolﬁ@&ﬁm k) and SB(L2k U+ 1) : i

2t6 | abel ed as sa axial s
" e@ph m‘ovapgitwo @unhw@ltsﬁ@:rh&p peseprpbiqd; slqt-bfferoffpll &) and SBE2K
1 od Uk &t 9%, Te k1P 1,689, Wilth 4t nﬁbﬁabeleﬁlamedf)nd i€, ggpectively, shall be
# spequaiad ks arﬁomPhﬁlféedtﬂa@% bl M= iy i)t R tSpeatied: in. [Table
4 S 5EBOU 63D wBn 200 . #igord SehPuh S. Bt*i(’ghﬁvh’g gl sxﬁlgfceﬁﬁﬁlanan for
I e

SKr nod>kl ati on.

ﬁ 1%% @&f&@ 5551%‘#%;30“0 Tiiterl abe l\/appl ng X as. T.he' '
» ohEbP ﬁ?%f»ﬁaﬁtg%%h%@%éﬁmaéﬁs. h a0 5,212 10.

D The mappmg -of slots:tg inferlaces for e/ ReservediOFDI sjtnbols- shall'bevas specified in.

A 5219916586 Mapping of Slot Bufiér Motlulation SymbolsitoThterlaceiSuib-garrers

2z The 500 piodulation symbols in, sach allocated slot:shall be: sequentially. asslgnqd 10.500
2. ‘interlace shib-cartiets as-follows: the jo eomplexX-modulation ‘symbol (Whete: :e»{@ 5o B99F }

x  shallbemapped to the: b sub-carriér of that inteflace;

% 5:2.1.2:9.1.6.2:7 OFDM: Commion Dperttion:

% “The modolated Reserved OFDM Syribol sub-eatriers shall undérgo ¢oruiion operations’ as
o specified in52:12.11,

3. 5.2.1.8,9.2 Wide-area OIS Ghanpel

25, This channel i used to convey averhiead Information abonit the, active MLC’s associated
w0 -with the Widesarea Data Channel, such as their scheduled transmission times and slot
a1 allocations, in the cuirént superi'fame “The Widglaréa: OIS Chdnhel spans 5§ OFDM syinbol
= iptervals.ineach superframie (see: Fxgqre 52.1.9; 3~2}

a3.  The Physical layer packet for the Wide-aréa OIS Channel shall be processed aceording to
u  the steps fliustrated in Figure 5.2.1.2.9.2-1,
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iioit epetat’onn 26 The ruodul ated. Reserved QFDM Symbol
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Qe fisd=rn, 5271i 7. OL$
S Sl
nel, |a9TurbaThi s_cha D PET eS|
A nnt iEewd%rbéFut K _ fing 94
Mehrdl t hel-Milde—att ea Dat-a—Chah ; . ret+;

schedul ed transm ssion times and. sl ot 21

allooafioiis, in the f‘"rwfwt siiperfx'ame._TheW
016 Chanpebrgparns 3 ol T s Arvibing of3 2
| nt exyal 5 GofingAq LF@@WS(% ko] darpt i | R=LH
~3-Q' 321per§thﬁ W‘fﬂ??"r. mieaibcst |f or
O S. Chan re+—strert accotrch ng t

200 WS %@%@B&%&%fgﬁ@ e bt droppicte

Fllllng Bits Turbo Bit into Data Slot Buffer 11 Packet
Ehcederl Bnatddng. eaver Scranbling for OS Slot Buffers

% i &hafph%%ﬁ’ . ggiﬂpk%c %ﬁ%ﬁ’ el fpoy PR -
oL

F cﬁe f AL layer acket

fn%ﬁﬂz&erﬂznﬁm e sl <pey e e 2911
T S B i) R e o g 5 /5 () Pt s 5
that;the fotal number ‘ofturho encoded bits atthe-outputis 1/R times the number of bits
inthe:inpuf Bhysical Tayer paskes

Figure 52.1.2:9,5,141 ilinstrates; e encoding:scheme for the Wide-area: 018 Channel. The

Witts-arez: QIS Chamnel énegderparainetifsshall be sy specified 1 Table 5:% 1.29:271-1.

.’Irpo Ejjéoder- Turbo

. Ral
ois: gf;““e' —_— EnESZ‘éT%’«Q{'?—'Z; y B jithvars Iitemally  (—————Encodeticods
Bifs | Bis ‘Gengrated Tail Gnded s bits:
per i ) PEF ' per
pégkét Phckat ‘Pagkit
7008 oo 5ogd

Figure 5.2.1:2:9:2.1-1 WidesaredfLocal:area OIS Chiannel Excoder

Table: 5% 1:2,9.2.1-1 Pafaineters of the W1de-areaj1.oca1~area 0I5 Channel Encoder

Bits. Turbo Enpo"der C‘ade “Rite: Turbo Encoder
Input Bits Output bits
Newryy
1000 994 . 15 ' 5RO

5:2.1,2.9.2.1.1 Turbe.Encoder

"I’he-turb.p encoder employs two systematic, rectizsive,, convelutional encoders connected in
paralle], with an interleaver, the turbo imferleaver, preceding the second recursive

convolutiohal encodet. The two recuisive tonVolitional *éodes are called the consfituent



The Wde-area O S Channel Physical |ayer, packets shall
be encoded.. with code rate Rs |I./5. Tbe:

encoder.shall discard the 5-bit TAIL field of the

i ncom ng Physical |ayer packet s and encode' the
weRhdoide bifs with a parallel turbo encoderpcanis2005/027104
specified in,5.2:1,2:9.2:,1.1 Y The

t ur boeri eoder.sheill add an i $Bternally, genftat ed tail
of 6/R ( =30) dutput code, bits, so that :the
t ot al nunber of turbo encodgl ~. | ri ts, at Ehe; out put 1s

1 1/ckies tdnehentumtae codef Tia bweputs of rhe Bdistitpettt. dde@itcate punctured and
2 | ayRste@RisEbve 6k debighdiRmbbr a?hl:b@(erﬁocﬁdlmqa&t bi’ts?l | aettates,

tote. -enco4 are (qr t de- er Ot I
+ T Gy cqphtitouiey biley ﬁg«\%‘éﬁﬂ@aa IR
+ 7ifhb“é“S£F§f‘§iﬁf§E&f?ﬁtE’d°°Fl Y?%IEF be. 2.9 4
A SJChannel Q sCzr{i6bit 1 1]15[5 | rpo' Epcoder odi bo
s PCP, EncoftrTall, Fel dGl@)t#l | y Encoded code
Ct+ebegat ed’ T aiI bts: Fald s eact' 6its per

= 3 é— i. 32 1rl
Wq‘gxreeregﬁgz 1Loc D %Bé%éghan%el%nﬁ ?:‘Bde% Q%lﬁ t Ié\ le~5: 2d;
7 8,78 Railbb. Enclde?%hﬁl A8ekBl9; ouffut 5ol sequence that #5 identical to the:one

g@n tﬁ’ef s hlao TRk je%ﬁ@mqnsmgtam%m&aqqdﬁrmﬁu} Sthe: SHEOGE th
Q@eLer 1o ARV H 'Eb‘i Mhbs&eader:

5 5>2a, 2, g
ﬂ{)&&gnco% %ﬁﬁcﬁﬁgﬂgﬁ §l Qg%ider enpl ' oys t I vo
d syrsht ehwéd data oty bifsvet gorrabd by olnckingethie gidestisuenit encoders. Nurb
1 C CloAf wih ttediwitthes inliile ppeitibes andypunbiueing e 'oetphbenspesifiddie Table
» U DhD2oetiert. aeithiin g pyriceeRgpitet, et seatntlalrthe bit shalldé ddiated snd
4 ChinyGhears i thatathe GRGhARDbe pddael. thhe copatks sRolpR byl for each bit
15 Orpatioddes ba [pEsserﬁinl toel seglibriee CRNE, ;] OB, WOWAB0HE R nEAHS first: Bit
w P wivay) 0; o code. The
oStIl‘peUt S’ Qgé %d%g%%nr?%?i‘ln H%%? &ﬁedﬂ{:sg%@ﬁ%&tg{tg punct ured and
 x 'The peratiment: mmdatmtméymMRmdorrﬂ!mémemﬁ sheliibbes specified
# erig Geledis, B0 2R bil{2s Within A& ez, patest, idt Uentaiic tok tahgnbiol $Hall
1o Déveudslewd fat a1 dagy macw@nmﬁxsﬂaaub@a&deﬁ. 1/3, 1/2, and

H% Elratg é/Tg] G I " anSf Q‘C%:%nlltoc%dg gigs itor ‘ac P?ht If}rue It'ee (f:;gﬂdgemods

he pmlc d and repea d to-achieve the sequence’XXYo¥ Yy, and theé tail ontput
t three taill bit periods shall e, punciured and zepeated. to
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41=7-1 --------------- inGyjtsiifuen;.{s'r!& ler2J(s!i
r. Siiad; -Cpnttot O ocked onccfo;'encho[khdlc+
dct:6it periods wilhhhe switch up U an,

nol hl peked{ p([he three Cpnititdsnt Encoder 3 tars
whhiRioifgs then clotknid-onct' fornrchori Ha tegiteo0s/027104
Const it uent Epcpdgr"dz |I6kpttta ~awkth the Itch
ylown,: 2.. Figure 5,2.°1.29i4.1.1-1 Turbo Encoder. WD
20061015268 PCTI U820051027104 41 , Table
5.2.1L2.9.2.1.t-1 Puncturing Patterns for the Data Bit

1 Peripgs 4, @L‘thsh@ 1 glsl’unatlg?%@&kms E5d8e Dala®Bif Pd:ridb fokkie OIs
Yo 1 Vi YA 1 . Ne{@het ThE

pundtur| tyg table,is tc_.b&_r_ead frotittop ctg.-bottom a
PgbLe, 5,2. ;,2r9,2, T., Y- 2. Punct urd:ddegﬁ&t eFrtS 4or |the
o . (BB T T T
X
Yo , 1
Y1 1
X o
Yo | 1
:Y:'l ' i
Note: The puncturing table is to-be read
frai fapte bottom.
3 Table;52.1,3i9,2.1,1-2 Punctoring Patferng-for the Tall Bit Periods for the OIS
s Chan;nel
Code‘Ratm
Ontjint - 15
b4 | 1139
e _ 115%
RN 3 141089
% oo i1
Yo o 000113
¥ | eebiin

Noter Fovrater1 /5 turti codes; the ‘punetuting tame % to be read
fitsk'froih top to bottomrtepeatifigX; X1, Y, ad. Yy arid-thén

from Jeft to right.

s 5/2.1.2,9:2.1.2Tarbo Intefleaver

5 The:tuirbp interleaver; which ds. part.of the turbe encoder, shall block interléave.the turbo
7 encoderinput data thatis fed tothe Constituent Encodler 2.

¥ The turbo intereaver shall be functionally. equivalent to an approach ‘where the: entire:
g, sequence of turbo interleaverinput bits.aré written sequentially. mto an array at a-sequerice
i of addresses ghid then the entire seguérice-is Tedd Sut from ¥ séquerice of addregses. that
n  are defined by the procedure described below.
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encoder.', ShW' bj UCk. |nterI|taqe theturbo
encoderinpu} data thakis fed t%. -t he Cpnsti t uent
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R B SR e R ey e

pr fc Beterngingthe durbb evetloalenparaiéder? QDEidd H 26he smallest integer such.

PCT/ HSQW%GOQ ZHOATabEDS5 2. 1126512106 ghes lsin perapfeter fputhe 1000-bit,

addrgj;}‘,)gS rfdcRM O to Nturbo - 1. Then, the sequence
nte eaver output addresses shal | be equi val ent

t 02+ frotadizepaviar &1-bitlcoygter td. procedure a illustrated in

Fl 9k fheln sl s %ca?u amf@fésgsqw D86 RE! QW38 ok to form
is tﬁlg&' g Fhegt it ey er uﬁﬁn?emp%ﬁ’g# Q‘ﬁ(%etﬁ EBBQ Pyt el

Tab! @bﬁirﬁth& nQJJtQ:uﬁ;jiibﬂﬂelta“gﬁe Webugr deliive! ipAntsiersRar2:9.00. 2E£hmth a
1000 ¢hiitaddres. cqpdl Yo ine ke LIBSQF tpatliér, Vite tit thin tdbisalehdr@an
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? WE@ a\gfa@ec}s l)ﬁe“ﬁpsaﬁgé aragd disperd 2l s1peptifien HOBs.
feastaat&b@me&neqﬂetsdalot&e%% y. of thalue. 10 4.
:obtain the n bit otltptit of the ta' b(a..l oa kupderne'd

n 7 Eo) 8 taptadivy ouipy ﬂﬁdrfas @atzb%_iier%Ps gqual tp dhggralpsibtadaed in
equalPlepd anf jitp ESHs/ageal ke yaliinyblained 1 86B Bt er, ' Note t hat

t higs aAbapt ﬂmd@mﬁd Satpit wdltfaes Aéaw@;tpivaaamsa;@xés 1ol babeiBh Vo0
t he ‘éﬁ{m“” L%%iéped in Steps.3 and 4, and discard all
except the 14 6. Bi t-,re_v‘e'r‘sga ~the five L$Bs of

t hé é@%ﬁﬂe@ii th‘?fl gountpr: arpdoyeRsal Stapn Satiragh-Suepll el dhae Sifericaver
tll atouﬁﬂﬁgddie‘ésg&@épﬁﬁm@&kum to the.value. obtained ip

16, Step 6 and its I, $Bs equal. to the value obtai ed

iil Ste i C thltent atf LUt -aditb6ss as
p %usds j;}ﬁ %ﬁf Visms

an out | I'8u,S ,ﬁ',lt |s | essb turb'or: 7s
oezw se, san| gl | e’ i ag th@wcount er
and repedt Ste s“'s?"thrcw@’hﬂﬂ nf i5r
; Merieayi o—cakt put] gdll, Spr
J| mee || mis [T
Eit 5Rity
Reverse [ g

nglite.-s;zgl.z;ﬁ.%l.ﬂfi Tutbo ;Iﬂtﬁ::iéh!er.oui:put Address Caleulation Procedure.

36 ‘Thiis procedure s equivafent to one. where the counter vatues are wrtten into a 25-row by
2% galumn aitay by rows, the roivs are sh.uffied accordirigto.a b;t—reVerSal tule, the g‘lements within
€ach row-are pérmuted aceording to- a rowispesific: ingay congrugnitial sequence, and fentitive outpyit

-addresses are Tetid out by column. ThHe liheat congriventis] seqtience wiile 1§ xfi + 1).= [kfi} + ¢} mod 27,

wherex{0) = ¢ and e4$-a-row-specifie valuefrom atable: Teckaip.
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ess | cul ation Procedure. 38 This procedure is
equi yal ent tyone. where }lie, 48ounter vaiues are
witten into a g5-r, Qv 'by 2-colunu.array by. rows,
the rotes ate shuffled according to a bit=reQersalt;

yule, the el eigpls I b8k 2886 U Rh ks BRaEG
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1

w

1a.

according to_a_rowsper ] gruential
sequence, aald tentative: owhmdt dd' regses’ are read
out by C_Ol unm Phydida Ligeear Interleaver | Interleaver _
Cimgrueriti' al $eoueBee 1t i heseSza (i) +rarmster(K(i) +.1)
med 2T , whe sa rawspegific
val ue' from al o b=——WE=2006+045268—
PCT/ U52005/ 04 ble 99%.1.2.9.2.%8.2-1 [Turbo
Interl eaver Parameter Turbo Turbo Physical Layer

I nt er | eaygfie R1162.6.22VET TuifBa tikteileaSb 7k 0Bl TAbISDE®Mition
Paraneter Nt nuo—34-B+—894—p4+—2—Tgbt+e '
5.2.1:2,9.21. 2. 2 Tableo || mt=e8 | paysle: Loaksp Tabl e
Definition Tablelndx $.Entaed £ 1ndex [FEnwfgde* EPtri_s
I ndex Eatries 20 19 BT [T T 19 le 1s 1 3 15
19 3 4 13 20 29 5Pyl ——7— 3

1 5 | 17 19 |
2 1 18 1
3 15 19 3
4 13 20 29
5 | m e |
& s | @ | 5
7 . [ ¥y | 20
g | o | 9 | o
9 | & | 95 | 18
W B 26 28
u | 8 | e 18-
1z | 1. | 28 | us
15 | 49 | 1
14 13 3 | 13
15, 29 | @31 | 13

5.2.1.2:9:2.2'Bit Inferleaving,
For the QIS Ghannel -and the: Data Chaonel, the bit interleaving is a form of Block
intefleaving; The-code bits of a‘tiwbo ericoded. pacKet are interléaved in such a pattern that
adjacent.code hits are mapped into different canstellation symbols,
The' Bit Intefledver. shall reorder the turbs ¢ncoded. bits as per the fbllc‘iwiﬁ_g procedurk:
8, For' N bits to be intefleaved, the bit iutérléaver matfix M shdll be a 4 columns' by
N4 rows block interleaver. The.N input bits shall be writtén into. the intérleaving

where:j = 0throagh N/4 1. and row 0 i§-thé fifst row,

LA

h. For every tow j, with even index {j, mod 2 =0}, the elements in the 2+ and thé- 84
columi shafl bé interchanged..
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3p 13 1.5 29 ;31. 13 a 5.:2.Y.292.2'Bitl hferleaving.

a. Vortl}e, QS Ciarnmel and the: |aa'a- Cbhan7tel, the
BYQ 290pP152¢8caving is a formoY. block s: iittechragyisgirios
The: eod' bit's .of a'turbo'ei aoded; . packet are

interleaved: in such a patterﬁ4that 4

adj ar eat codebi t sare: anapped:ititodi ffere#rt,epiistellat
on:synbpis,. 7 The Bit Interleaver,, shall reorder the

t ur by ew&%oﬁeedmm bel: B8exD okl L 1=DP HAOMERGDIOGRAW id e A

For MubhisSaiiR iderchip&d, | €eavedr;the. bit?nte' rl eavei
matim M shall be a col_unnsby Nog rows bl ock

i 4t dieheta Vhesrestiting mtfri:nhsuM ihe sonderds pf ¥lj ghallbereadrpul mwywise,
t he fromtleft togml. ng  +0' array col um- by-col um
ngﬁg%eff A észL {é{ugxe(s lrgé «ﬁ;@\ﬁ of ﬁi%t%féﬂéaog’ foJ%E&bﬁ%tﬂ\é'uPéi case
li ? e rrst oW, 12 k; Aor every row j, ith.eyen index
¢ " 2. -t3h1 Trepengs)i-n t,_he dmawd .tiaé ﬁ?
Ifieli,sO' ymm “SHaf j ' @ |b|||augud LA LJUUI 015268
PCT/ US2Q05/ 027104 44 c For every row with odd index O
nod 2 '40), the elenments in the 1t and the 4th 2 :
col umm erchanged. a d. Denote the resulting
matri x ontents of Mshall be.read out
raviewi gk deft to, right. s FiguM
5:2:1.% Bttates "Ptse 6ittptut of tlue:bit

i nt iypoth'etical case s ofN=.'20. ~~
2i" 8. EC 10" ....t9,... steps .. ",
zcr S ly IVf~P

Figure 5.2:1.2:9,2,2-1 Bit Intetleaver Qpegation Examgple for-N.= 20

5:2.1.2:9.2.3-Data Slot Allsdation

For-the Wide-atea OIS Channél, 7 data slots shall be: allocated per OFDM symbol for the
transmistion of 018 Channel turba encoded: packets, The Wide-area OIS Channel shall use
transmit mode 5. Therefore, it requites 5-data slots to accommadate: the content of a single
turbo enceded paaket. Som& Widg-afea OIS Channel tirbo ercoded packets may span twio
consecutive OFDM Bymbols, “The data slot allocations.are made at:the MAC layer. (see 4 8)
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Qelration' Exanple for>l .=. 2.0 e 5.2.1 :2.9.2,3 Data
Sl bt Allocation 10 Forthe' Wde-a"r"ea O S ' Channel; -7
data slots shall be, allocated per OFDM synbol |ot the

%ZOBgﬁgh&m ssion of . S Channel turbo PCT/US2005/027104
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ET
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bk}
ki)
iy
1

enco - pa' c)cets. The Wde-avea, OL8 Channel shail:use
,F transmt node 5; Thereforedyit, requires 5, data
slots to acconmodate titre: content of a single is
turbo encoded packet. Sone4 W de-azea 018 Channel

t Bphoene e tathepaokebs: BEgkr Span tw. o 14 consecutive

%D@'“%.ggg{e;@ég&%i?% pi a it B0 Bhasanruttn aneoded pabiet SFant be
PETH OIS OBeR7intsS copsecutive daiasler uflars fp |efthgrpogor g gprsecutive

- $OBPM spbileps Bushatedip Fisnre 128Vl dbere data otdyulfers. correspond

Weidotandicss O Ho@ah Abe-date sbbbudivcsinatialbbe kKO0 ¥} ThepeWidp-area

. WOLS tQhansed Guehot eracbdeyl. padkets SITERnslsiupdovry danscutivk otlots. over 5
. buabrsenisivd OFTEM §ytibiols G Oiadandh. Q18 1Chiemriel {seeFigute.5 CADN-2),
[ila Laure O A- 1

synbol s as...ll.yst
data. sljot_buffers
t hr ough. d‘}'?‘?"l{ he-|dg
bits$7. ke —F

:These

2

packet s (kR s$h gl z
cdnsecuti ve' ' OFD nel
(see Figure-5.72.

slbt:.8 {giata gatsa 9

data: Wk 2, 1' dats M A

QFDM | S rrbdll '
I't ndei t]PAaE fr
2:1:2:9: R 4. 1.\ d

Pabki et Mapgi,nd !

 datasiot 2§

{aata: slott |

Symbel. " Syimbol
e hdex
5 g
Fimité 6:2:1:2:9:2.4-1 Widesarea OIS/Chiatiel Tufbo Bncoded Packet Mapping to Data
Siot Buifers
5.2.1.2,9:2.5.816t Scramibiling;
The bits of &ach-alltcated sldtbuifer:shall e sérambled a8 specified in.5.2:1.2.9.1.2:3, The

serambled slot bufferisidenpted ty-SB.
5,2.1,2:9.2.6 Mapping of Bits to Modulation Symbols

Each group of twd eonsecutive bits frora the it scranibled slot buffer, SB(i, 2k) and SB(2k
* 1]: =1, 2.7, k= ﬁ:iw-{gg; .WhiCh ag laxb31ed- as: so and sj, ICEEPBCtl‘-"el.Ya shall be

37 The data slat buffer size is 1000 bits for'QPEK and 2000 bits for 16-QAM and layeréd. modlilation.
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++ 5.2:1.219;2.5216t Scrantbllhg: .i The bits ;ofea
h:all oca:ted sl dtbuffer shW.i be. scratnbled a specT%
n.5.211.2:9.1 21& The acranbl'etl. sl ot
bu(fer'iscdenoted b r SS. 13 'ia. 5,2.1,2;
wWo Zo06/ois¥appi ng of its to. Nl odul ati on Synbol s RCI/USRQ0SSTI104
group of two consecutive bits front tile; inn scranbled
slot buffer, SB(, 2k) and O(2*¢ + SJ, i=1,, 2,...2,
.k f,,...499, W }(ch are | abeled a so and s)"
respectively,. shall be 37 The data slot.buffer site
miagpell. 60 G lobmgedf triodPRSIG apdb@OWS> hing, fng) at6sH@Asd dmdTable
5'.2@1)(@.@.@.3@9&&11 pathgn. FxQAQ 2096101526 %h?@thy§§&@5&ﬁ%ﬁél{% for
Km%wlegl into a conplex nodul ati on synbol MsS= (m
megBee¥ i ed in Table 25.2.1.2.9.1.1.3-1 with D =
2513% {ant% gcehtﬁm? .1.3-1 shows the signal
Egz § facéh C@?dg%af‘@@‘ﬂhi%e@ Gind syﬁxb& gyphel be
s ots to"'interlaces for the Wde ar ea. (]S Channel

i %}tg@ gge ce%,%b-camars
Jet)! enttaIly assigned to. 500

Tlatipn,

¢ % P%%? g cﬁr%? g‘i ) quent.i all assi gned

th %Hﬁm‘@iﬂ"i’%?@ﬁ%@@%ﬁ e I elngialie o 0.

ase. pRépresénX@byf el d-nitdiluggpr oceOu I\/[l ld_ a.

Ok afip @ RAD kSN {8 iRt a bR AR Y. ﬁ,cif @-<580] thén apgehd o the

Lett:kcle an n4 c vanabtersn thcfrrai'kgei (t E.-(OL 1}t
énﬁf&m Eﬁnhn&t@ne@ﬂbyl%n& cn%es %Sent i

by i @}rﬁboi’ fm@e ) 1 ﬂ{%&%% 'tlﬁ xﬁ'{ehﬁjce.@ﬁ@ g&%ﬁr
.“f
(e \”g ;’sd%%] @éﬁi ' 51 L: then i n6vt rr6| it

i br =
i by 1 and gdt 6stet i e.. I$ b Map the s~
Sr%%&ﬂmFW fﬂperasioxsjosm% jj; iti adataslot to

%g‘%zw&t% bﬂﬁ%rf:i?? rig?&nx{aei &I‘Ib caﬁmﬁﬂah%ﬁﬁg@écﬂ?tﬁ&n«&ﬂe&mﬁs as
gf[ﬁ pef8kiou "i9: The

"ar“?lggjr gctff%ﬁ;% - 0151 CliaruYel .:siib

TTrTT T erga conuiori <<operat| orts as'
T, chatifob tsi disedl it oemyl overhead Di@hitBinrashut, theiacivEVEDs -associated
viidhi the Lididred Satn Bhenddl snoipeheb\ehddard isnfakem Hmband slot
aa&amhsllheheaaﬁﬂemuw&&ne AHS QERPAFRLIOTS ¢hantiel spans.5 OEDM symbol
inféryals'th eachusuperfiamedsee Figurei5:3.112.342).,

t on +sy|rtbo|s in

The Ph_ysmal Ia-yer packet{cm thie Tocalarea OTS Channel shall be protessed ageording to
the steps illustrated in Fgure 5.2:1,4.9,2-1,
$.2:1.2.9.3:1 Encoding

The Local-area OIS Channel Physical layer packéts shall be encaded with code rate R =
175, The encodmg procedure shall b identical to: that for the Wide-drea OIS Chansel

'Phy_szcal,layer packets ag specifiedin.5.2.1,2.0.2.1.

5.2.1,2.9:3.2 Bit Inferleaving;

The Local-area 0I5, Channe] turbo-encoded packet.shall be bit inferleaved -as specified in

5.2i11.2.9i2,2.

I8 SCIV needs. to e tomputed nly ohce lnd car beused for alldata slots.
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Fighre 5.2:1:2.9.3'4-1 Local-area OIS Turbo Encotéd Packet Mapping to Datd Slot
1% Buffers.

17

5.211:2.9.8:5 Slot:Scramblirig

p

£l
9

The bits of each allpcated slot bufférshall be scrambled as specified in5.2.1:2.9.1.2.3. The
Seramnbled slot’buffér is denvted by 8B,
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Sl ot=Scrambiirig is The bits 6% each al ' pe .ted slot
,btiffer-sballbe scranbled as specified in
5.2.1:2.9.1.2:3. The is seranbltd slotbuffer
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Hepek atoieiatisy nbol MS= (m, nQ) as specified in Table

a: 5.2.1:2:9:1.1;3.=2wth D= 11. Figure 5.2.1: 2;

5&112i&@smt&hﬁmﬂmﬁhﬁmﬁhgnal constellation for -c' the
QFSK- | at i ot

TP ﬁéjﬁ Riaset s A RO i PPy wrberriike

a?ﬁﬁmﬁﬁgnﬁﬁ area 015 C annel OED yl pynbol sshal | be

s a ssg eeifi’

SR R OB o B Moo Sl PR PSS 11
THIS Grodkdille SR BeCRiSnticd) td iet. (1 106 QHIE A5 D8 bhddmhel gefebibeld in
sbo,aslbgt . fot the Wde area .018. Channel as specified

.....

in ,z'" 5.2.1.2.9.2,8:
5,2,1.2.9,3:9.0FBM Corumon Operation .

e modulated’ Local-area OIS Ghannel sub-garriers. shall undf:rgo common ‘operations as
dpecified in 521,211,
512,1.2.9.4 Wide“area FDM Bilot-Chianinel

Thie Wide-areg FDM Pllot Chianne! i transmiftéd in -corjaridtion with the Wide-areq Data
Chanielor ke Wide-aréa: OIS Glatingl, The Wide-area:EDM Pilat Chianhel:carries & fixed
bit.pattern thatamay hevused for Widewarea:Channel estimation and other fanctions by the
BLO device:

For the. Wide-axea FDM, Filot-Channel a single slof-shall beuallocated: during every OFDM
‘synibal that.caftics &ithér e Wide-area Dhta Chalingl o the Witle-drea OIS Channel.

The allogated slot-shall Usesp 1000-bit fixed pattetn as input. These bits shall besset to

zéro: ‘Tliege: hifs sl‘iall "Bei ProceSsed nedordifigr to the Stepd idlustrated in Fighre
5:2,1.2:9.13-1,

5.2,1.2.94.7 Slot Allocatibn

The Wide-area FDM Eflot Channel shall 'be, allocated the slot with: index 0’ during every
OFDM symibiol that camries. either the Widesdres Data Channel or the Wide-arda OIS
Chaiinel,

5.2,1.2.9:4:2 Filling. of Slot Buffer-

The huffer for the glot allscated-to the Widezarea EDM Pilst Channel shall be: completély

filled with = fixed péttern consistinig-of 1000-bits; with each bif set to-0".

5.2:1.2.9:4.3 Slot:Scrambling.

The bits-of the. Wide-area FDM Pilof Channel slot buffer shall be scrambled as specified in
5.2.1.2.9.1.2.3, The:sciambled slot buffer is defwted By SB.
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4@ "Ehe‘LoQal a}%a F%Mli"xlot Cﬁa%%el VRS BRddG cﬁgﬁﬁc@ﬂn @&h%ﬂe ﬁﬂgl o Data
15-;r e_ o ,]3%3, OF 6 %@i@lp@ *Ld@él%rcg}?‘lﬂd.f Yot IC n a@-xes & fixed
WI 15; \1'05 alrgreaeh Se%ovvs "’%Lﬁ% T g ot'l-x%r]fl.lﬁl ofis by the
. B i&"‘lc%itlonfor t he QDSK"rmduIatlon s 5.2.1.2.9.4.5

2rS| Bt theoLdvileedal Bode M ihithel &:sthfle siepgpil bg. Adfcated: durmg every: OFDM

at E@nﬂ%l&ﬁat&&@ﬂs B 1Bb LB LBANIE Chrin@lof tHeQcbdtaal AS BBannel.
z;s %& all qcate% ripsgalfi use & YO00-bit fixed paftern as input. "These bits shall be set to

w zero. Théde bits ‘$hall be- frochssed according to: the steps iustrated ih. Figure
&  §ig.1.219.12-1

s  54.1.2.9.51 8lot Allucation

#  The Licalatea EDM Pilot:Channel shall be: ailocated the .slot with index, @ during every
3 OFDM symbol that carries either the Local-area Data -Channél or the Locdl-area ‘OIS
3 Channél.

% 5:2,1.2:9.5.2 Filling of Pilot Slot Buiffer-

3 The buffer for' the slot’allocated to*the Lo¢al-drea FDM Pilot Channgl shall be cothpletely
22 filled with & fixed pattern cnn‘smtmg*g)f 1000-bits with each- bit-set to G

% 5.2,1,2.9.5:3 Slot Buffer Scrambling

s The bits of the Lopal-area. FOM Bilot slop bBuffer shall be ‘scrambied as :specified in
3 §.271.2.9.1.2.3. The:scrambled slot buffer is denated by'$B,
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e 5":2.1:2.10. s5 2,.1:2 9.4;6,lylapping of S1 t Bjl

f'e 'r lvlodid4ahorz Sbols to Interlace carne ymfs W
The .5 QO 1. nodulatipn. synbols iwt a allocated sl ot

shal | be .sequentially assi gned to 5QV i, interlace
wobesarneers as follows; the i'h conpl ex noduACAYISAHNS/027104
synbol (where rte (0,1,. 499#b z' shall be mapped to
the i+h sub-carrier of that erl ace ,a 5,2.1.2.9.4.7
A DM Common Operation. 14% The nodul ated W de- ahea.

FDM ,Pilot 'Chaithei sub-carriers shall undergo:
5mmma4Moﬂﬁlatmm@maéﬁmwmg as_speeffsetTin 5:2,1, 2: X7,

%ﬂ&’ EBEi,EL:ﬂ)

1n§9 a
i 5 R el 51 Pe 4 Wﬁe%&a
WacHimred. 2. L2 @ 184 SbPVfS‘ tke%i@ai @nstﬁlﬂ#m ioe ﬂletQPlSKamodelanWe

vs88 for | veaI area ehali el estiniahon and other
sfﬁiMS(sﬁomtdIsteﬂgneMabgng u: Fr, device:, at For 'the

loca -ar F’?l ne e. sl gt,. .shal |
gpema ’fgbo ed Yiliia ever m’tﬁkﬂ%f% 1%%]1%%;3%[5, B oo S?emﬁedm

s Path@; the Local - area Iyata Channel or -the

? B2 %Jgagplﬁg % S%aﬁ? Sjmfi}’%é?ﬂi g’ﬁga]l’ é‘h‘u“ dg?ﬂ?uctapmr? hese

'ﬂab 1580 ﬁiaahlkunhe@ﬁbo‘n i tatalerd. sxaTlaﬁsebmetq&eﬂﬁaaﬁ désightd to 500
IpEhee SuRdrdeesy fivgst thy.if ¢oaphk epsulatdnsinbsl (@Hxe ii8 {05, g49%9)

sﬁﬁf‘neﬁna%ﬁgd tgﬂ%u‘lsaz-émﬁéof@aﬂlgteﬁace.z 9.5151ot Aitocation

2t The Local =area F.. DM Pi |l ot Chati nel s?iall be:

saii@fj@v@ﬁnﬁ\b@mﬁﬁ&toﬁmwnlndex 0 during every s6

OFD vl synbol that 'carries either-:the Local area Data

Tep SvRiatsy Lycaledrea SOM. File, Chigmrel s9b-carrigrpneiall wsergo cormmon.
op@uaioriss speoiidlivpR i3 Hg pf Pildt. Slot Buffer s+ The

buffer fot theslot:allocated td-the Local -af ea FDM
5132 1%95%%%9&¢§ﬁhﬂqn31be conpletely 32 filled with

)& dﬁgz b ‘s-,Qa E el D ewaxea.
- é g:é:é CEIN e

'damal"n ss 52:

%gzk%ﬁiéagﬁfﬁalg%gﬁ%&%%ﬁ%ﬁr@r%ﬁ?%fde%ﬁl s denoted by

The Plhybic l@aﬁpﬁkﬁﬁﬁmﬂlﬂﬁﬁmﬁuﬁnﬁ)bﬁaﬂnmﬁm ngre&:eSSed -dctoriding to.
the steps illustrated in Figure 5:2:1.2:9, 6.1=1,

For regular mitdulation (QPSK atritd lﬁ-QAM), thie Phys;calr layer pagket is tidig-ericoded

-and bit iriterleaved ‘hefére being-siored in the Data slgt ‘buffer(s). Bor layered modulation,

the: base-cothponienit Physital 1ayer plcket &rid- the enfianceinent-compohent Plysical Iayer-
‘packet are turhosencoded and bit intefeaved independently before being multiplexed in {o

'the Data stot buffes(s).



2 Each group of two consecutive bits of the ith
scranbl ed slot buffer, SB(i,2k) and SB(i, 2k+1); a
=0, k= 0,1,,..499 which are | abeled as so and at,
respectively, shall be mapped into a 4 conpl ex
woduwleatszen synbol Mb- (m, nmQ} as specified irCTTE82DES/027104
wth 6 D=1~f:. Figure5,2:1.;2,.9 }.1.3 W shows

t he' signaiconstellation for t QPSK nodul ation. 6
5.2.1:2.9.5.5 $lpt:to:Interlace Mapping r The mappi ng
of t he. Wde-area FDM Pi | ot 1Channel sl ots _to
interlaces,sliall be as specified. |in 5m$;2.1:2.10, a
52, 1:x.9:5 6 Mapping oJ; btot fl utseredupdudti nn
Synbols to Interlaee: ub-carriers. jio the}; 500

nodul ati onfpynbdisi n -fhe & opated STt Shall be

sequentiall yTaosi gned,t o BID6 || i_'erlac

Subwem | o E80o8es ol | opinterleyer e ¢ ol lex | g myrrer

trféll ati en—syabol . (S—hered e (@ ﬁMn OIS 4901 ») serahiiing

Shaliee} nhpped tpt he. {th subqcatr |§t%? d|hat '

|h§ﬁ@ﬁﬁ,?= i Sup 01 2 gl 5. Bt OFDMC dration .14
Ul a A9 ok al - af BEPEYU( Pi | riel

St aﬁmé’ar L brsi— :.Qu NOEgo=E.0RED

open. . ti4il s>as—spec TheshaB 3 r——% 1'S

5,21: 2. A" : f | - @FMe>ace &bk mEhan h¥i The| V

| Sat aSi hafmeCoMEo, e t ntiviag ) PR Tay

meant ' M - W GEYAPL] docamiers| |t | cl e Phy

p e for: the' Wtiearea bat a hnzsr; el can
associated pia wt 2.] orie:ofthe
lacttve,l\;LCQ.transnittedin the Wde-area:. 10 5 2:1:2 9;

6 1 !7ytl:d<aa |lata:Chatiiel, T?itcessuig for p

;| | gcakigghe 53, 06976. 81 0 ﬁe:hahﬂalps A BIRE PRARK BigcbRing ih ige
W der a?&ﬁ Mta ‘Channg sh%&ﬁﬁp?ﬁessed -accor |1ng

to n the:steps:il}ustratedii’;Fzgurc.5 Z.i 2,9;

- z For regul au modul ati on (QP. SK and 144Aly|)

@tH%%Fﬂ§%ihbﬁmmm@§er paoke |s turbo-encoded :24 .arid
; wlﬂéfﬁéﬁ% bR Byl R G lsel B2, L5900 iR ot =
g f%y The:ghtotle iﬂg ’6%& ’I‘AIL g%i Lih&& ingoming: Physical

ala % eﬁz%m k:

ar §

qur- 0 éridoder ecifisd -in
. T Qf‘“ P

-lhsg ; | a}?% %H{@%ﬁﬁ - ¥8or

am%%@ PP 5 é&%‘ﬂ umhy of e AR A

o butrffﬁ’érth&f&“%%f@ BRGSO BA. P 659“6%7104 51

n SChgaukerts.se i1t ukhnsBid e&%@@ﬁ&d@ Togfﬁémﬁ&area Data ‘Channel;

2 | NRT heRweds DatEchadel SHQTerShemblels! Sflail be as specified. 1 Tahle

3 5.2.1.2.916,1 N 1
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packe Fl1lin;;blt -" -- into Data Sera fin~
enfiancemani ; Tu $lot Birffers 6?nponnt rbo Blt p
~al wa Encoder Interleaver Packet.(whaa prnonl) 1Q 4
8n b"YtrJl 7ol s30 dlthapatilotlottb of tilts dul tg M
ation tntBfl aoes 006nmon bo sudoapéan20d5/027104
‘*‘EE@%@%‘%‘? 1;2.9.6.1 1 ]]a-ta Ckd4aztn |: Pbysl eal
Laypr. Pacl 4et 1' xocessing.i a, fhe i 54 a The Wde
area,.Data Clali el Physical |ayer packe#s shall Ire
erl odded with, ood4e rateR 1E2,, |,%or 2b T} encoder
shall :disc"artl.the 6 1?2rt. TAIt fislil of the
i r4004riing PJn_)LsJ_c,a.L__iL | ayer packet ahd, a icod' ethe
ren?cgjlnge bi t' s svm.\(lrth i $ par ﬁake?’h‘éﬁ&"gﬂ“lb@o encoder ag,;i
sp8 Enddder TRLFRokt e P, 2Engoret w et Etegiedlcode
slrall. adc%?,;Lm ter'rt Eﬁ 'ﬂtem“ "Gt”’“’a::{j"““ | obor &l R (b=
12,-1 S* tf —Out pu godﬁﬁsee&blts t#4%“§% he t ot al
syunber, dffturbo en-cQiglf" w at t1 e outputigs /R 0
tithes t hé!m i the 904, 23 1500
ofbrts:iri"ttrE. itipizf.Phlrsicall'ayerpaeket.~ j+

Figure 5,2 12:916. 1 uslral’ eb codi n
schenef or t hBEHEfA: i?éaﬁ#él Raia Chapos {Zkaf"r?g"rw de: —af ea
Dat a, Channel: encoder patam& ets shall be 'a

speci f lmﬁe,lsl.ﬂ 1.7ad81 V‘@Wt@ ﬁﬁ%mamddﬁm&bﬂ&7 104

9D Dot Ch al

(™ .t]._ L3
Z W!.u ulalll Tl l.7| DbUl U Ull |. < "1 ., . - J ul L,]:O

Tur bd#Bur bo 10 Enbedeecdesdeld Bi %deEFRE'bdedJco'B'é'h"ﬁEF’de’
Bi tsr Encoder| Tal¥Pei®isd BIWiryternal |y GenePutpagbits
Tatl bits par| t?9%Nu.+.. per Pa a Pa6kaf' C| nne, @l g

—P—aci 9% U190 [ VUiV AR VZ:Y 773000 \
T NEoe T [T adg g 2000
1000 994 ' 143 . 3000
1008; 994 A | 1500

5.2/1.2.9:6.1.1. 1" Trho. Entoder

The turho enépitei; iisefl for Wide-dfea Data Ghannck Physmal layer- packets shall'be g%
SpecifiEd if §12.1.2:9.2: 1.

The encoided: daty vatpnt bity' aré generated- by clockmg ‘e Gonstittient ¢ncoders Niuo
times.with the svitchies in the up posﬂmna and Prnctrihg: the, butput s spécifled in- Table
5.2,1:208,1.1,1-1, Within.a puncturing pattern, 20" means thet the: bit shall be deleted
and e 1 neans that the bit-shall be passed. The constituent eicoder outguts:for each Bit
‘period $hall ‘be-passed in-the sequénde X; Yo, Yo, X, ¥, ¥y With the X olitputifirst. Bit

repctmon- is not used . ganeratmgfthc encoded.data;output symbols;

‘The conistitignt efitoder output gytnbol puncm.nng for the-tail ‘périgd shall bié-as specified
in Table:5;2.12.9:6.1.1,1-2. Within a punéturing patlern, a {0* means:that the symbol shall
‘be.deleted did a ‘1 mieans that a symbol shall'be passsd.

Rorrate 1/2 turbo. codes; the tail output code bits for éach-&f the fifst three tail bit periods.
shall b X¥o, and tlie tail eutput.code bits.for each-of the:last three t4il bit perinds shall be
X'z

For raté: 1/8 turbo cddes, the tail outplit code bits for'éach of the first thred il bit periods
shall be' XXYg, and the tail output code bitsfor each of the. last three tail bit periods shall
bEX XY

Foi rate 2/3 turbo.codes, the tail:-outpiit code bits fot the first threg. tail bitiperiods shall be

X¥p, Xand XYp respectively: The tail output code bits forthedast three tail bit periods. shall
be X!y XY'o.4nd X, respestively.




1900 99A 213: 7,500 .2 Figure E.2.1;2.9,6:1.1;1 Data
Channel Encoder s. '"i' Me5,2'.,1,7.9 6:1,1yl Paraneter;
of'tlte:Data' Ch nel,i!ncod er Bits Tlrbo Encoder Geode
Rat e Turbo Encoder [Input Bits Qutput bits 10,00 994
vito 200800568 1000. 994 143; 3.p O0L 10401 994. PEZAJB2M05/027104
0.0; 4 The turbo *neadi x useqj for Wde aYea Data
Channel | ?hysioal |ave packeté sha We es 4
eclfietlinSB:1,9.2:L1 7 The 6466Wdata, 04115pt tits
are generated' -by cloclnnp:;the.eoiistitiient eheodeis
Nucco @aHle BRsl.u®.pEILI-1 h’ensnnwmsems fox tlkwebath Bit Peripds p
posttta . *td punOWN | gtkie Attt Tt asspecrfiad ih.
Table s 52 129"6 |1 44, 1 it9edefpturipg p
ittern, a|' 0 wga&gtthat theypit shah}3 be |del gygd |10
ztrtd : a' H—reart—ai—that—t-Re—i—t>sheal-H—be—pa—ssed,
Tiie const|it uentxencoder ou‘ltlput g- f ortleacH: bi¥tl ji|.
ectod shalT be:ypassed 3n ., thg. sequende ?4r. . Yprl;
\a/ait, t he manY:']P firist ]‘.oRl ! Sﬂ i 160'0 D_S not
used rn:gencrat ﬂhgt he ; encaed: |dat a0 aut|puvggggm it 71 s;
. 13 The erstTstitTZent| erTE0. der_out put| Symbol
pVi ybt ut 7ng for ¥he-ta'fit' ' erilod. § aal Ll: , b0@90as

-

speci f ed 14toﬁ@ble ~5 $g‘§2 9 :fi L-pgey Wiliin
a. punct ur mepeatteraa-rnean—stihat 'fhc' sytbo——-shal |
1s. be; ddl eted %ind a' 1 rue@f'}s tlhat Q% 0000

syari bel . shal | " be..passed. Fo ate. /2 turbo codes,
the tail output c&%g i‘]i‘ Pncggg\ iipt‘f"?"lcaagi]‘l rst three
tail bit periods 17 sha and the tail

out put =de bi tsJgr each- of the | ast threettail bit

aper i ods Tohla(8.2.H8:9.6¢: YOF mcfwg Prigerng forcthe T4 Bit Perlods:
turbo' cdde' sbthe tail. | IS, f
the first three tail bilt: periods. R b | - he XXYa, and

the tail dutpupagmte bi ts~f1g2 each Afat he; Ia'sﬁ three

tail bit perroas_snalt x:

t ur bocod' e X ai i}ﬂ% dp“" "°§~ 111!*999
fir.'st three, tHil bit pe:r]}m) S shﬂldoobe 2{31601)0
Xarid XYor espeet Yery, [The L aiT [ouLput. .code
bits.fq_rt X > PR, i PR05905 ) QQQ«.@QQI 24
be. X' sX' Y'|CandX ¥~ Yespe' t goeelyy.  (WOiON6/ 015888111
PCT/ US200 027IQ_40 — 000 6‘1’9

Yy .

......

N‘ote FQI Tate- 1/2 ‘orbo: c‘@deﬁ. thh punqtunng table i to.be read,

first from top fo bottomn and fhen from Jelt t right, For Rité 1/3:

tirhocoe, thi ‘pitictuting table fisto Heread fidm: tap to bottom

repeating X 'and &, and. thenfrom Jeft to zight. For rate:3/3 turbo

cgdes, thepuricturing table s £6°be! védd first-from top to bistidm
and thenffom left toright:

3 3:2:1.2.9:6.1.1.2 Turbo literleaver

4 The tyrbo interleayer .for the. “Widelarea Data Channel shall be as specified in

5 5.2.1:12.9.2.1.2

s 5.2.1.2.9:6.1.2 Bit Interleaving

7 The Wide-atea Data €hannel ‘tuthba ericoded packets-stiall be bit interleaed as specified in
i 5.82.19922
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53 Tabl e Puncturing Patterns for the Data Bit Periods
Code. Rate Qutput 112 113 2/3 X 11 .1'1 1111 YO 10 11
100.0 Y1 00 0.0 6000 X00: 00 "0009 VY :a Q.. 1,1..
0,001 06 .00: 6060 Note: The Imacturing table is to be
w8 a6heltidedV top to bottom | Tabl e Puncturi ng pCT/US2005/027164
Patterns.forthe Tail Bit Periqds Codo' Rate Qutput

1f2'. 1/3 213 X: 11'1?0g0 1. P41:: Q0" 111' 000' YO
11,1; fI'00 . 11'1' 000 101000 b'O 000 000 000_ 000 000
ai:Q1_x oe'v 111 goo 111 7 11 .000 _j 'Oo ald Y'i
staomm@nl@.tammtm&aaon 900 000, Note > "rte |12

B R B P 8 oL
Pg} gé&neog "i‘sﬁ?"l ha?ﬂe i"‘é’“’tl‘é . For
e?f@gumff}eaé? % c}l T?ea‘{“‘i,’lB th L feht "‘H’ 0 sncqing packet. ogeppies a

Tragtian of ¢ sigh Howevss, t519 aw%%ﬁ%lﬂcélféﬁi tg Hies i asl mappey thgg: avoidsmultiple

M€l ehsring teds pishia s semsEBMeyibd. f &bet readfirstfrém top
to b6ttoin and tiett 1'ram lett:ta:xig a
5@:12.9.6.2 4Fipg of DataSlpt Belfess | nter | eat Ydr 4 The' t,jrbe

Til@fat@[r;!t cédgrbﬁg Q?a Meds@ ﬁ;tg %h%&ﬁtu%&%@&ed%ﬁl& sl@ﬁl be
W?l f % ogv PﬁTgOIJF I&ﬁiﬁ%]u% e ar ea t a tabﬁlllfl I mr tlggond to slot indices

enc dpacketsshall b'etbitihterleaied as sp'ecifed.in

“The data slotBuffer sizé shall be:1000 bits for QPSK axid 2000 bits:for. 16-QAM -afid jayered

modulation..
For QPSK and 16<QAM muodulation, the bit-interleaved code bits shall be sequentiaily
written into the slot buffer(s).

For layered meduilation, ‘the bitdnterleaved, code Fits corresponding to the base and. the
enhancemerit.. .eomponients shall beé drterleaved as illhgtrated in Figure 5.2.1:2.9:6.1.4-1,
prisrto fi ﬂhng ‘e, slot: ‘buffer{"s‘j

YA I ™ basi.component bits
S e S O A T entiangéimntcompnent

i A e A Il I L bitg

) by «.-'9"1.-'1_’,1'. g . | ;‘%ﬁ

Figure 8,4:1.2:9.6.1.4:1 Intgrléaving of Base p.nd Enhancetent component’ bits for
Filling the Slot Buffer for: Laye:ed Modnldation:

Flgqr‘e 5:2.1:2.9.6,1.4-3 finsirates. the: exse wherea smgle turbo encoded. pack;:t spans
three data slot buffers:

Tiirbo Enceded Packet
e s .-—""f‘iﬁ‘ Nw"‘;ﬁ:::i'ﬁ“.._ -wu-u?m"““!-a-‘_.-...._.
. Data§iotd | Dalasig2 | Data Slot3
Figure 5:2:1.2:9.6,1.4-2 A Data Channel Tuibé Encoded Packet occiipyiag three Data
Slot Buffers. '

'Ffig‘gré 5.2.1.2:9.6; 1 .4-8 illustrates thé-case whate a:base cornpanent turbp encoded: packet
with code rate 173 is,multiplexed with an enhiancement component turbo packet (with the
same code rate) to occupy 3 data slot buffers.



b 5.2,1.2.9.2.2. WD 2006/ 015268 PCT/ US2005/ 027104 54
15.2.1.2.9.6.1,3 Data Slot Allocation 2 For the

W de-area Data Channel, up to 7 data slots nay be

al | ocated per OFDM synbol for 3 the transm ssion of

W bdok/Bisgsst ur bo encoded packets, associ ated wpChH/US®S/OI7104
nore MLCs. For 4 certain nodes (2, 4, 8-and 11, see
Table 5.2:1.2.8-1) a turbo enédded packet. occupies a

s fraction of a slot. However, slots ate;;aftoeated to
M.C in a nanner that avoi do~ mll\/ple t

o5 3 DR "o C%E% /3a e,

9.
9

bi t-ipterleeayad co _de bits | Data.
Channekt tur bo: \gnc.oereﬁ %F@t‘zs#-\aLJ s Wrrteri
| nt 0-0ht_ oF MOt @at a,.$ ot u’r‘?e‘r.s:- hi §_ ‘da’f—a— sl u‘: ______

At
T
|

ﬁKall I&’glzgo%zf)héi‘%‘“‘ fdr.. %ﬂ{# QA@%I d Ia?{e t%j o{lﬁgmxho
3 b| t-interl eaVidtFodedge "IEﬁ"f g"%‘ﬁiﬂf‘ﬁlﬁé@g G‘é‘l’ftq“ﬁﬁ"ﬁ/ 14

witten, into-the .slot buffeé s. For |ayered . . . .
« (R AEAGE M- Sl S v @éat% & ks -
4 c oicPupiss GEP ptpralop o boeRended: liéi-‘?ke'fé ﬁﬁa{ﬁ%ﬁém ﬁﬂup At
s'c dRjsepanmbersf 451% iiitdrleaved as "illustrated In

O Toaret 25 {odpoerie o mmméécz;; Tt
/ \e bils ee

1 471

sl ot 4e.
enha _emen4fpo 0 enﬁ\STM
ba .rek ::br. gtka cs\q.
Yitfstl *"“, ot &Q‘
,.eout puhent 8 ot

Loy EREASA Bt éﬁz‘%@g@%ﬁ Pﬁc&%%%“éﬁwaﬁéﬁ’m stot

®act Spans zs three; dva' sl & 5t#iEf ers: Encoded Packet

Dat a $ot | %SI dt2: DafaSlot3~ 24
1. -The:fhree sIots in figure may span one OFDM- $ym]30] or mult:ple ‘consecutive OFDM

u  -symbols. Jn.either:case, the data: aslot allocation gver'an OFDM symibol for an MLC-shall
1. havedénsetntiverslot dices.

1y Figire5.201.2.9:6, L4+ Hinsirates: a. shapshot of Slot allacatios to. fiye different MLCs over
w  three ‘consestitive OFDM | symbo]@ i anframie, Jre fhe figuve; TEP tnt denotes afh- trirbio:
w  encoded packet for the:m®MLE, forthat figure;

r.

FJgu\‘% 5, 2' ¥ 2

4 ¢ MLG 1. uses transmif miods O and Tequires three slots for each turbo: encoded
w packet, [tuses;3 consecutive OFDM symbals to-send gne turho-encoded pagket:

18 »  MEEZ usesitransmit mode; L-and utilizes 2 slots. to transmit a. singleturbo encoded
19- packet. Tt ages OFDM symbolsn and n#ly to Senditwo turbo encoded packets.

o) »  MLG 3 iises fransmif niode. 2 and tequiites 1.5 slots for” trandmitting :one- turko
# encodéd packet. It wses three coitsémitive OFDM symbois to, transmit 6 turbe.
2 encoted packcfs

.Y » MLC 4 uses transmit mode- 1 and réquires, 2 slots to ‘transmit & single turbo
2 encgded packet. Tt uses 2- consecutive QFDM symbols to send two turbo enceded
3 packets.

2, » MLC 5 uses tranmsmit ‘mode 3 :and requires 1 slot to ‘{rdrismit- a turbo éncoded

i packet. It uses one OFDM syrabol to serid a turbo encoded packet.
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5.2.1.219,6:1.6:1. QPSK Madulation

Each grotp. of two cotisecuiive bity frémh thie! i strambled slot Biffer, SB(i,le and-SB(i,2k

+ 1],4=1,2..7, k= 0,1, 499, which-are Jabeled as so and si, respestively, shall be: mapped
fritd & complex modulation symabol MS=(mj;- g as specified in “Talfle 5,2,1.2¢9.1.1,3-1

with D = 1/42". Figure §.2.1.2.9.1.1.3-1 shows the signal constellation for the QPSK
hodhilation.

5.8:1.2.9.6.1.6.2 16-0AM Modalation-

Bach group of four consecutive. bits Hom ‘the; i serambled data 'slot buifer, SB{i,4k),

SBIi;4k+1), ‘SB{i,. 4k+2) and ‘SBi,#le8), i=1,2,..7, k = 0,1,...499 shall be grouped and
mapped to a 16-QAM complex modulation. symbol Stl)= (K, mQ(k)] k =0,1,..4589 as

speeified in Table. 5,2.1.2.9.6.1.6.2-1 withi A=1/+10 . Figute §:2:1.2.9.6.1.6.2-1 shows the
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52.1.29.&>:1,6pl.. QPSK: Mpdul afi an 11 Bach: ' group. of twd
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G1,,,,499, .which. are Iahel gd%a$ so anti s;.;
respeetiuely, shall be. mapped is into a Conpl ex

nodul ati on synmbol Mp (msnQ as speoified 1n Table 2-1.
14 with D Figure- shpus the signal constellation for
the QPSIC is nodulatipon. ,is P6-Q 1M Mddul atiion i9
Each group of four corfS equtive, bit&%%¥nm ' the:
scraffdPed data 9@Hlot :|puff 8991 SB(i, 418990 s

SBj, 4W+1), ' SB(1,®ik+2)T S4d @ 3., .., 4®.slxall be
grouped and is '?napped.to a 16- QAM conpl ex nod:
iation:synbol. S(k)= (jm (k), ni-6, k =.0,1,....499 as
20 specified."inTable.5,2:.1.2.9.6.1.6.2-1w tg=/}\ﬁ4‘540,
Figure 5:2.1.2.9..6:1,]6.2-1 shows the WD 2006/ 015268
PCT/ US2005/ 027104 57 [l signal constel| ation. of the
16- . &4 nodul at 8! whef e s818B(i ; 41c) O =sB(i , 4k+1),

z s2-8B(i; 4kt 2) , ®and §g 8 ol 4k + 3)®3 Table 16- QAM
Modul ation Table Inter|eaved Bits. Modtil aooa. Synbols
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Figure 5:2.1,2.9:6.1:6.2+1 Signal Contteliatidn'for 16-QAN Modulaticn

5.2.1:2,9%,1,6/3 Bdeied Modulahiom With Bese did Brifianceiiient Componénts

Each .group; of four wopseculive; bits from -the i® scrambled data slot buffer, SB(i,4K),
SB#kFL), SBli4k+2) and SBAK), 171,2,.7, % = 0,1,..499 $hall be jgrouped and
inapped to 4 liyered modulatioh complex symibol S{K)= (mifld, i), % = 0,1,:..499 as
specified in Table £.2.1.2.9.6.1.6.3-1, If r denotes the engrgy ratio between the base

component. and the enhancement component, then & and 4 .shall be given by

[seefable 5.2:1.2.6:1].

na e

T R P (£
Tiguré 5.2:%2,9:6:1.6.3-1 ghoiws the:5ignal fonistellation for the layéred smodulation, whers
5G=SB(i,4K), 57 =SB{I;4k¥1); 5p=SB(Ms+2), and §3-=5B(i,4k + ). Tt should be noted that
the procedure for filling the:slot buffer(s) ensures (ser Figure5.2.1.2.9:6.1.4-1 that bits so
and-sy correspond to the enhancement component.4nd bits & dnd 53 conéspond ‘to the
base componient.
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Fignre 5:2:1.2:9,6.1,6.3-1 Signel Copstellation for Layered Modulation.

$.:2.1.2.9.6.1.6:4 Lagered Modulation:with Bast Comipesient:Only

The 2ud.aijd At bits:frond: each group of four vonseputiVe: bits from. tHe it scrambled slot
‘buiffer, SBH, de+1) Jand. $B(;1 4le-+8), 1 =129,.07, k = 0,1,,..499, which: arp; Iabeted a5.50 and

Sty resget:ﬁvely, shell be ‘maptied into -a, cnmplﬁx nggdulatign: symbal MS= (m;, Thg) a§

specified i Table 5:2.14.9:0.1:8-% with D = 1747 . igare 52.1:29.1.1.351 shows the
‘vignal constellation-for the OPSK modsiiatiors.

'5.2::1.2.9.6,1.7 Slot to Interlace:Mapping
The mappmg%,af&s]ots toiinterdaces forthe Widesarea Data Channel ORDM, symbols shall be

a8 specxi'edim "5;21.2,10:;

5.0:1:2.9:6.1.8 Mapping:of Slét Buffer Modulation'Sysmbuls to Intetlace Sub-carriérs
The 500- inodulation synibols in each:allocated: slot.shall beé sequerntially dssigned to. 500

interlace subrearriers usibgthe procedure specified in 5:2.1,2:9.2.8.

-5.2,1;2,9.6.1.9 OFDM Common Cperation

The modulated Wide-area Data, ‘Channel sub-carriers shall undergo commen operation
spegified in 5:2.1:2.11.

£.2.1.2.9.6.2 Wide-area Data Charine! Processing for Unailocated- Slots:

The ynallocated slots in the Wide-area Data Channel vise as inpuit a 1000-bit fixed pattern,
with each bit set to zero, These bifs shall be processed accarding 16 the steps illustrated i
Figure 5.2.1.2.9.1.2-1,
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2 5:2.18.9.7Locakaren Dafa Changel
44 e Local-area:Data Ghannellis used to earTy Phyamal layer pacKets meant for Local-area

25 multicast. ‘The Physical layer packets Tor the Local'area Data Ghanmnel .can be-assoeiated
#  with ahy.one of theiactive MECS transinittéd in the'Lécal-ara.

% 5:2.1.2.9.7.1 Logal-area Data Chanye] Precessing for Allocdted Slots.

2 The Physical lager packet f6r the Local-area Data. Chdnnel shall be processed dcédrding to
% the stepsiltustrated:in Figure 5.2. 12.9:6. <1,

% For regular mpdulatior: (QPSK and 16-Q8M), the physical layer pdcket is turbo- encoded
st and bit, Inferleaved before: ‘being stored in, the: Data.slot buffer(s) For Jayered modulation,.
8z the base-comporient. Physical ldyer packet dnd the enhancément-compenerit Physical layer
5  pdcketdre: tutbo-encoded and it intefigaved independently before: being, rhultiplezed in to
s the Data-slot buffer{s].
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5.2:1.2.9:7.1..6.4 Layeréd Medulation witt Base €omponent Only

The 2% and 4¥bits ffoin each group-of foir consecutive bitsfrori the serambléd -slot buiffer
shiall be mapped into a QPSE modulatitn symbol as spemﬁed in 5:2.1.2,9.6.1.6.4.

5.2.1.2.9.7.1.7 Blot to Interlace Mapping: ‘ ,
Thie mapping of slots to itvterlaces for Losal-arga Data Chanriel OFDM symbols. shall be as.
specified i1:5.2.1.2.10.



WD 2006/ 015268 PCT/ US2005/ 027104 62 1 5.2.1.2.9.7.1.1
Encodi ng 2 The Local -area Data. Channel Physical |ayer
packets, shall be encoded with code rates R= 3 1/3,
"/'s, or 2/ 3. The encodi ng procedure shall be identical

W@z&o%iszfﬂpr the Wde-area Data 4 Channel as msmamszéosaziics

. 2. .9.6.1.1. 5

5 2 1 2 9 7.1.2"B.it. Inteflléayl ng s The Local -area

Dat a Chanhel tut bo?encoded packet shall b"e& bit

interl eaved as specified in r 5:2.1:2.9.2.2. a

t 5,522!11-,2 2. 79 & Mapping3f JlebNrdplatigg SiekalsitenteslappPithertsss val

girgé shig rb% olé‘?n &6n shbie@hlos Q}ﬁah'b%%e&dlﬂhéﬂy%s@%d to 500

1, tﬁ‘l}? |ng 'c"rpat 0 réce é ﬁ%dL 'ze' 'pféc'e'dure for

fi _ the , Local -area Data
‘J"é'i'e'g'ﬂf‘tﬁoﬁﬁb”’g’%tSéeé‘iés?’%ecu fied in 5 2. 1,219, 6, 1. 4.

§ 13rhB apgdlated “@de-a'fealbatssCh@ndtsusemamwbhdgundfpfgeﬁqmmon operations as

s bl gpscifefi &g 21241l ocat ed sl ot buffer-shail.be sorainbl ed

as: apeeified in:5:2.1:2.9.1s23, The 1s scranbled
7 S| ©2.1.R0I 7 Ietaliagee| Dot Giiaeuk) Pidtessing Bor BRallbeRedSIdts S

FéM %B%éat%ﬂ ﬁlp% Hjnégjltéoggl ',t 2 ﬁa?s(égaﬁxhe u%% Ic:% 10%8 B} ﬁxedt %af:tem,

% éo s bié‘s' QT prBFesse.d {age %;l—_t%astaps ﬂlustra?ed in
1’°| 4%%3???3-‘@%9%% .used. 45 5:2:1:2. 4 7.~1
2SK, 1 - bd I f ;. ;0 Each -group of two
“no?%e?:){ Fgfsfl‘%@%%"? he scrambl ed sl ot buffer shall

2 be’l‘tﬁ&@xﬂ&dﬂat Ehch tuBalRcatedsiot of the Local-area Data Channel shall be. completely

QPst@dum atm&lpaﬁ%béﬂeh@@ammblﬁsledl dalch Bit 2ot 1081 9. 6' 1" ;
© & 5.2.1.2:91'7.1.6:2 T6-QBM ; Madtil ati o' z% 23

14 Easﬁgﬁ@m@gfof%m@@secutlve bft, frorrl the scr anbl ed;

sl of bvf er shaII be rmp ed Iftﬂi
g dtherbiteply gb qlﬂeﬁeq @q.ta Chg@ekshfll he Serambled.
: 4a&ssemﬂe4mas 1292@3 @awwéel“ it P iRt By Shmp and

Enhancerrent congonents 26 ‘Each group, of four
17co$1%é81?t7?/%MBﬁ1 iop Bypbol HMeppstr anbl ed. sl ot. buffer,

o LPABREk el divd Bivs o i€ SerhANIEY Gt m@fmh i@ Thapped into 4

lf%%? ; Laéer %k}odg gtgl%lo . Wth. Base
5"@9&?’;‘%%&%{, and 4tb' .bit's frbrn each

group, our eo ecutl its,:| rbmthe scranbl ed sl ot
b u’ﬂfegnapp}ag of slathtsl mtelﬂﬁ@em @edmalleca.ted slots in the Logdl-aren Data Channel
»i NEEDNMQRS T hatssbedintinyalidl l@sspeci fedi ti 6: $. 1: 2. 9. 6.
1.6.4.
A 5:2:1.2i9.7:2:5Mapping of Slot'Buffer' Moduldtion Syfbbls todnterlace Sub-caitiers

"'?.a

2 Thé 500 modulation symbols i the slot buffer shall be sgquehtially ass1gned ‘to 500.
»,  interlace.sub-garriers.as follows: the 1 complex modulation symbolifwhere ${0,1,.. +499}).

.35 shall bexitapped fo. the it sub-carderof thatinterlace.

o 5i2.1.2:9.7.2:6 OFDM Common Operation

22 This modulated Local-area Data Channel OFDM symbol sub-carrders shall undergo
2 cpramon-opérations as specified in5.2,19.11,

w»  5:2.1.2:.10 Mapping of lots to Intetlaces

% Theslot to interlage. mapping varies from. one OFDM symhol to the next as-specified in this
3z Secﬁel;f\

1, Thete args8 slots in-every OFDM symbol,
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}i 5,2,1.2:8."1,1..7 Slot to | hterlage M apping. 3z The
mappi ng of slots to interlaces for Local -area Data
Channel OFDM :syinbols sllall.be. as specified

in.5 2cl.2_10. 33 WD 2006/ 015268 PCT/ US2005/ 027104 63
W02006/045088 7. 1. 8 Mappi ng of Sl ot Mdul ati on SyrbmlUs0e5m27104
Interlace Sub-carriers z The 500 nodul ation synbols in
each all ocated slot shall be é%huentially assigned to
500 3 interlace sub-carriers using the

grocedure specified in 5.2.1.2.9.2.8. i

¢ PONL Pl Ghagna sigfitilizecintOn Sigd ! ibe Assientth interinge b s PFOM
syl mép}e)an Bap gfrframe as follows!

Char shallundergo com non eppratior s

ﬁt&%@%&?l?@%{ A 2 ,2.11., 75.2. 1.2.9.3.2

LocaDﬁ@W@Elﬂﬂfé Channel Processing f or Unal | ocat ed

rﬁL gt&xﬁe T0Geriagd Lﬁ&a B%df S %E’Ei ﬂ Azg réﬁ%ﬁlu BIE Bhalhd is

as i eﬁl mtg.xga].cle. ds f) fr}p t.ven dQF & r%spebhve@ The

[ 1, i
ﬂ?? ot aesponn B gady G oy sm% LA m Lihog 7. T i
Pusraie! 2y Hguse 3.4, 20071, yhare Pand Dige c e pieglases aspignd i dhegfots
os;ms'ted it =DM Pliot Geand apd e Detsy Chiasiesh resnattheat ed' sl ot
of the Local -area|Data Channel shal | be. conpletely is
filled with, a fi at COR nggof 40QQ bits,
‘Wi th each.bit set ﬁg (@1 iﬁg 7 2:2 Slot u,
etainbling as, Te|I{ 404 ila0r] fihal o -Tf:f: at edsl ot .

cor anbl ed Jh a’ "'_ me@l ‘@2 1- nneI 182?5: ! lTE:

scranbl ed mg a

scrarnbl&*gglgi Buf f (& -|. r ife} dagbs, ., o W .
552:.1:.2c PR d D ji appittg ;is
Each group o: tvv%d g%g gﬂ @ _Eb[ﬁ)s f 8t h the
scYaiiilile"ii: sl bt es 1z "| bq@apped in Ua a
is Q:STCtltodSaI1ai : ozf ~tk 5;

2.1.,29 fi.3:. to] it dPfaitH

| Thel mappi ng of
slots: to iiiter .:@ /T ] "nal fcated slots
i nEl'i o Local - ar ea lLCata-Thanyr .

[ : = A"‘ M 2.q] shall
Ire'as pea~fied 1ri % 281 1% 821613 1, .2 9
7r2' s5', Mal i pi ngrof Sl dtORBMSHmAol Mat | ul ation. Syrr tbbl
t o>l hferl ac' e" S ub-carri ef“g"" 241 -The ; 500 rtF. Qdul at

thi., e sl 2 ANS. Iﬂeﬁ% u%ﬁ:ﬁor&@@k‘b Bifts

sequentl all'y ASSI gned to b 1 |nter e sub car

?{esaioﬁ% 11“11:@:1%::@ pﬂ-ulfgan S{JtJ"I ﬁﬂﬂﬁl 'P%ﬁaﬁ%% ?@M’hcﬁkl oxi synbol .

ni appod to.
{hb FAi s e 3Rl LB HESCE IS8 AHGA. ). Demote e pit reversed

walite. of 1,88 o

2: Let J-denote the jh intérlace =s, defiriéd in 52.1.2:2.4. Permute the intetlace
‘sequenice- bl b b L5 T T by réplaciigthedngex i{i¢10/7)) i liwithis t6 generite
the permuted sequence, PS={lsTa I I Ji s 13 3.

8. Clubinterlaces® T2 and % in the PSto generate shortened interlace sequence, SIS =
okl Is s I

4. For the OFDM symbol with index jije{},1199} [*° in a superframe; perform a right
hand cyclic shift** on SIS in step.3, by a valne equal to (2x jjmod 7o generate the
permuted shortened intérlace sequence PSIS(]).

39 Since Interlaces 2 and interlace & are used alternatively for the pilot, the remaining seven
iriterlaces are used for asgignment to-dataslots,



. 27 OPDMConmon. OQperation 2b This nodul ated . Local; area
Data Channel O ::DM synbol sub-carriers shall undergo
29. comouoperations, as specified in 5:2.1 2..11. ao
5,2."1.2 10. Mapping of Slots to Interlaces 31. Thesl ot

w 206/0138@&" | acemappi ng varies from one OF15Mpeyidsados/of7o04

0.

#

12

the next, as specified in this_ 32 section, @, There
are.-8 slots' in every OFDNIS@QboI; WO 2006/ 015268

PCTI US20051027104 64 1 The FDM Pi | ot Channel shal

utilize slot 0. Slot 0 shall be assigned interlace

| pj j57 ¥ Gmo@FEDD), thes whdved intaridesis jn fha Pﬁlsﬁumq‘rwiamha@e I in the
fol oISz if(j nod 2 = 0), then Ip[l) =2 . a

aheﬁr %‘e 1\71' Ttlﬁerkrﬁtﬁt.l:\as%e Eg Ib da sl for
pi gce req?‘F é{)sﬁ . gn@bﬁféruﬁmcgmtsgm PR B de o ¢

Channe S aSS|gne Interlace 2. and 6 for even and
OGthuie. 533 1 E@M%miﬁm&{es ietclinfeRacer BSig@sdnk wekly 8 slbiedvet 15 consecutive
r@mWéy%ﬂml?mEéﬁéﬂ hBc a5 pif 8 e GofMiots |t@§l{ﬁe@efc@s repeats: aftér 14
a§§ﬁsg¢1ﬁl¢éjo§m§§n%ﬁg ,,,gEmough 7. This is a illustrated

in Figure where Pad 17 denote the interlaces assi gned
to the stots®ls, occupied by the FDM Pi |l ot Channel and
the, p::ata C"%rinel, respecti'vely, 7 LI :0.. 1=1 1 1,
6 .1 J 5 (r) L1 F FD .db 4 EO. Fril E(c) . 0O CC

3 DCY., ‘d’ 7. cl
s, 1 el oFpM.

tellacelAIIa otto
iii'tertace nba

sha)L'lie: asfq]

of ' t hedpt pj lacef
b'i't-reverset

omMSyal = b 2 4 & 4 7 & 9 WAI 1fs M

Index

Fignte 5.2/ 1,2:10:% Interlace Allseations to Stets

$:2:1.2:1] ORDM Corimon Opération

This block Hratisforiis' the: totiipléek mivdtlifion Syribols, , » associated With-sub-catrie
index k: for ORDM symbol interval m , into fhe RF ransmitted: signal, The operations are
illustratéd in Figlre 5:2,1.2.17-1.

40 5 super~frame spans 1200 OFDM symibsl intervals, ‘Slot to intertace mapping for OGEDM. symbol
index is notused.

41 Right hand cyclic.shift of the-sequence:s = {1.2°3 4 5§ by 2 yields theisequence.s(2) =4 4 5 1 2 3).

2 The figure shows that all interlaces.get assigned next to the Pilot.interdace about the same. fraction
of tirde, and.the ¢hannel estimation. performancs foralt mterlaces i$ about fhe same.
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s 2. Let j dehote '"tlie. pihtarld'c'e as. defined iii
5;2.1.2:2.4. Pernute: the interlace is sequence. {lo h
la 7a 1"Ts'fs 7 by ii~pl"acingg theindex (i E (0 7.})
in h viith ibr fo generate 17 the perl nuted.

WwE69MBIHERss 12S=[16 T4: h Is li:ls 1 .S7]., 1i P&r/uShb05/027104
interlacess4 Ly and 16 in-tlie-,P$ to: generate
slioxteneti. interlace sequenéé, STS, = ee,

{10,1412116 Ii 1's Is 17}: 20 4.. For the A DM synbol
with index, j (, j,e j1; | I99,}~to in a superf amne;
performa right 21 hand cyclic s' hi f t 495816 | n

s step 3 ~—a val ue' equai to (2 x j) nod 7 to generate
t he ed. stiortene | interl4f8sq e PSI SQ
22 a_r'r 'Q,-%(g nd—n
2 il Lt $oe (i
[ n‘% gr te_% e V\ﬁ(')
2006 8. RCT/ | ' _ 0),
t hen»¢hTo8€  ilnterl ace 16 in the PSbﬁldBatur' ‘ ,
choose TZTnthe 2 PSIS[j). s 6. For the

heljte OFDM
synbol interval in a superfrane, the keB*defh slot (for
e k e {1,...7}) shall be assigned the interlace

PSI S6) [ k- 1] ur.e 2. 10- 2; |IIustratesthe
interl ace asg'f%‘ﬁ?{%ﬁ'll*zry“ ip%bg,(;ﬂnﬁ%n Qppsgtiops .

consecutive s OFDM synbol intervals. The.m appl ng

st ber i iFipentstots to -1 repdAtst after 14 7
consecutive OFDM synbol irltervals42, Slot, Index (.
The c\ém 168 choRREAMB3GinbaRK;, | k2=01,...,4¢954as§>c1a§3d %ith Sihe 9 i OFDM

Méez reﬁz\fq td %he LJL zso@gqm - g 98 @§y %Eg Jsa‘?eme {éi\ner

°€7’P %W %&@{Yr on i i Th| s bl bdk transf oY| t
th e' eonpl ek rmq“ | at I,%r% ﬁyr;kb%sx- k,",,associ at ed
*iths sitib, Lilepy t gk k- Mo G2 ] 8 !VI Synbol
znt rval m %ﬁ{)oi.__ .X 'ﬁl’—' transmtted Signal. The
oper ati ons are

Tnr the abévé guation, (). s the sub-caitier spiicing (s §0:10.3:0) while: Ty,

T anid T dre defined in 5221253

5:2.1,2.11.2 Windowing:

Thesignal x,,;() shall besmultiplied by the window function w(t), where

035 40x Bcos(*mur ./ Fyer) 0 tsaTwG,-

10.540.5¢coslrtw {TS B Fvar) Twor +TFGI + Tujs t5£2 iq’vm‘v "‘Trc.r * TU)

‘The windéWe.d.-sggnal is-denbted by 7. (6) 5 where

Ym (f)':"xm{t) Wff)»
In thie above, Ty and'T,, are-as definetdiin 52.1.8:3,

5.2:1:2:11.3-Overlap.apd Add

The base-baiid signal spplt) shall-be generatéd: by overlapping: the: windowed, contiruous-
time sighals” fioni succéssiVe: ORDM: symbols' By Tygr. This i8 illustrated in Figure
5.2.1.2.11.3-L. Specifically, Spplf) 15 given by

Sepltis Synlt-m7)
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19 illustrated' it figure 5 2,1.2.1'1-1.. 40 A
super-frame spans 12b0 OPDM syni bcl intervals, Slot to
inter] - ace: mapping for QFDM synbol igdeX 0 is':not;
.used. 41 Right hand cyclicsl>sft Q¥ ihesequences-
wodoobB15248 5} by 2 yield s the, segl erice.s(2)PCT/UR2405H27104
2 3). ,42 The figure' shows th al |

i nterl aces: getasdi grted, negct to. _the T'ilok.interl'ace
about thesapze,, fraction plt ne, snd.ttje.bhannel est

n7at yn, perloiaagrac4 fot:all interlaees:is about the
same. WO 2006/ oPI%’Z%%‘Db&‘FF"UszoOS/ 02 7307 TREYREs | 2n I\/th]
| n- phas G &) ik>in; . LVirci doying
$y Sn‘( e . 1. ﬁ»' 1 1 gg) ot aOrkY 11
Foguze Cyon QOeratl on 3;

5~2. 1. ."" _ g 4 Ther 66r an ex

mddi i i gti ' 35——assoc =

tvifih : *I "shal | be relatedtothe
cont| nuous- t| nme, St gnal xm(t).by the inverse 'Fourier
, ,iranst qr:%lé 5Rliig. L A8l ddehay of WREGdd Gk Bymbols

J’)' ~| +LI k e Tv the above equatl on, ;. (Af)gc,

til3.iait er spacing {see 5 ;t2.2: 21 whi | e
Tvﬁz%l'gll‘f@ﬁfr‘&ﬁ%ﬁ@ﬂ%‘rﬁ‘é deffrred: 3ri 522,1:2:3: rs 5; 2:

1 e fuhtiaseanty dibtethule bdde-bhnd: Jénﬂs%hﬂf@lupxooﬂﬁemd toRE @ghuency and
Wi, dﬁlﬂx ried a8 EerfRiae: Wi RR waveioihsls tp%d‘%ﬁﬁetﬁ‘gnlztllﬂ-l f},‘{k))m the centre

"(I'ﬁ& o F Ih%{’ﬁ%hﬂgeﬂ%ee?&?géqqs%ﬁ) Lt ks(2: e
Th§2y3%?%% zahon%fu?ll‘mlls f}lenbte d:by:p,,,.(f) ,, whérd

15Intt|bAbove; To ari l
TsTo bearovided,, as defined h 5:2..1.2: 3" as
5.2:..1:2:11. 30Over| ap. anc] Add
5.2 1 3 1 Timing Reference-Souree

T berprovided
5.2.1.82 Fi0.network transmission time
To be;provided;,

1a,



, 7 The base-baud signs] s (tl1l' shall.be' enerated.

by. overl| appi ng~ t he wndo. wed; , cdnt anuous- ie tine
signal's frosuccessive, ORDM . synbols' by xivar This
is illustrated, in Fi re 1s 5.2.1.2.11.3-1

dedi ficaily,;dpp(t)is gavenby. 20 ' S88 (t) = Z .m (t-
nu WO 2006/ 015268 PCT/ US2004¢ 027104 67 Rrevi ouwOFDM
cynmbal Current OFDM synbol *s;. AM MK W +TFG - T.
Twat T 1s. 2 ,F.igure5.2.1.2.11.3.1 Overlap

at W ndowedOFDM Synbol s  @LAIMS

5,2,1.2,11t*QatrT$XM c: Sltil"atign: a The tb |iase' and

u ditrattue bae& acid signals 9%all "he up- converted th
1. EF Af ey Edr Wapﬁﬁ\% daf:siciéHol dnl 1Ht%ﬂaJeQ’0r SRS Gte OHDIMBmbols
vavefolins 4! Figure 5. 2. .11-1, Jc(k) is the

compmmg 6 frequency efthe k™ h PLO R : channel (see

Ta8le ronlz m ng,. s Tp he
or ojeabinE 2 Pt a1 5100 A0 G SRRl SOt ifhsdfom o,
pllﬁalﬁﬁofﬁterﬁcé&t@ eachmﬂiDMléﬁﬁbélaﬁ\ncB r ion 1}me 68 CLAI M5
. A nmethod for mapping data slots to an interlace for

onevaﬁabﬂmmepwm%@rrmmgtheeémﬁlptﬁutﬁ gespertiypiinigrlasepftpgithe

o FARTNTrhEh Pl VAR EL Y OEBI SRt B3l S PSP
ma@p@gv:aparﬂi@ﬂnyd mmm@toaheredmloﬁﬂﬁ@ other data slots to

respective interlaces fromthe plurality where the
mappl—ﬁ@ (e &n1 M‘Scbrs—é&éw }OFDM synbol and wherein said

wh\fégqr T 6n d H?ﬁu@%un%e@cif 15 ek;lcoers (er% Qrda :g/%hg mgig %J\Eg a total
number of the plurality of intetlaces; ie{0,1,---,7—1} isthe interlace index to which a
particular slot s at a particular OFDM symbol t maps excluding the interlace used to map
the pilot data slot; £ =0, 1,---,7 —1 is a OFDM symbol index in a frame of OFDM
symbols, T being the total number of OFDM symbols in a frame; s =1,2,---,5 -1 is the
slot index, S being the total number of slots; R is a number of shifts per OFDM symbol;
and R’ is a reduced-set bit-reversal operator which is configured to exclude the interlace

used to map the pilot channel slot from the bit-reversal operation.

2. A method for mapping data slots for frequency interlacing comprising:

variably selecting a pilot interlace from a first set of interlaces for pilot data for a
particular OFDM symbol; and
variably selecting one or more data channel interlaces from a second set of interlaces for
symbol data, where the second set of interlaces include interlaces from the first set of
interlaces that were not selected for the pilot interlace for the particular OFDM symbol
and wherein variably selecting the one or more data channel interlaces is performed
according to the relationship:

= RN - (RxN)+s5-11%N}
where N =7 -1 is the number of interlaces used for traffic data scheduling, I

being a total number of interlaces; i€ {0,1,---,/ =1} isthe interlace index to which a



where N =1 - | is the nunber of interlaces used for
data scheduling, | being a total nunber of the
plurality of interlaces; i e {0,1, ,1 1} is the
interlace index to which a particular slot s at a
particul ar OFDM synbol t maps excluding the interl ace
used to map the pilot datagglot; t =0, 1, , T -
is a OFDM synbol index in a frane of OFDM synbols, T
being the total nunber of OFDM synbols in a frame; s =
parfl;mﬁl,ar slot sSata pbrticﬂlat DEDM kntibdl ndenys exsliagne tidterldcetuadd to map
er of slots; R is .a nunber of shifts per OEDM

thf‘styl%efrta Slmarfd’ PRI Ts*lalS?Q(W&\éaX@@%l' e If g \igpef OFDM

| h
o R S B RO BERR SER  2rh5
slott)intdei ?ﬁ@lressails tRABaRLIRELr of slofd; TeIRARnIbRE oMRRR 9 GFIM

slots frequency I nterlacing conprising: variably
symbdleand Ry ia apeduotd-satbarrbwrml dpapatpawhich s copéigursd to exclude the

P B rared et b ot Briel i Fon DR P e JRF R Erannel
interlaces froma second set of interlaces for synbol

data, where the second set of interlaces include
3.0 nt érpraesssoricopiguredtof i rst set of interlaces that were

ndgtDmsag ?PDIOF cctwfng h%lt&h&t&t té) i Flllcﬁ é:e%?rtao?tetrlg&is%lﬁ EgHJrzﬂrty

erern arla

ofmrﬁcehaﬁ)ae@hmw slymber laﬁd:es is perf or med accor d| ng to
t he relatlonshlp i ((Rx t)%WN)+s -
whe Mariaglmpp one ?rsmf"ﬁé’ﬂ?ﬁj%téﬁl%?to rerpEdtlva dueriarse ffomdhe

plt}r{ilﬂgf\x{h%reqﬂé ﬂlaﬁ@nggs%f'n@@ for! ag F rﬁlﬁ)ﬁ @Jhe HHRE Va® dﬁb ly map

aces |nter ace in
ocouns adeosligdto tbareﬂatmnilap sI ot S at a part| cul ar OFDM
symbol t nma Ljdl nq h? interlace used to map the
pi | 8F P 1V YAN ,T-1is a OFDM synbol

whehods /5 a&%&ﬂ@%@%ﬁ#?@?ﬂ%ﬁﬂ% 85laehcling Thpe o

tothlhﬁlmb‘ék ot intenidens; ihxeng, - S ¥ S&J'!;Qhé RkclacOimabeto Whick k phsiculr
is a nunber of shifts DM synbol; and 9?' is a

slot edw:pxﬂﬂaéar 1) I])Mssrmpbrahammacladmg tlwl*mteﬂacesused)ttf mgp thedgilot
to excl de I inte sel ect ed ilo

data T Dk o o B Y balfadi adrcan M Rols T

befio AREBEP lln%’ fg}ﬁj&i gﬁgolgﬂPaﬂ é' tlghanﬁe' iS h%tslot index

ter na secon acés froma

wh‘%k:‘»'f’:f ﬁlthé dtal Almb ATl RS &8 i zpﬁun%‘?tif SRV GO syRMEI; and %’
variably map one or nbre other data slots to respectlve

is 4 redecddesctisit-faversak dperatgyl whieh istcgnfigveedetoteleludm heipilgt ingerlace

sl TR FE T B gTo v e it P pprafon ' 701 TP

4. A processor for mapping data slots for frequency interlacing comprising:
variably selecting a pilot interlace from a first set of interlaces for pilot data for a

particular OFDM symbol; and

variably selecting one or more data channel interlaces from a second set of interlaces for

symbol data, where the second set of interlaces include interlaces from the first set of

interlaces that were not selected for the pilot interlace for the particular OFDM symbol
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nunber of interlaces used for traffic data scheduling,
| being a total nunber of interlaces; i e {0,1, o
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s at a particular OFDM synbol t maps excl uding the
interlace used to map the pilot data slot; t =0, 1,
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OFDM synbol; and 531" is a reduced-set bit-reversa
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interlace selected for the pilot channel slot fromthe
bit-reversal operation



