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[0003] The modulation technique used in OFDM systems is referred to as quadrature
amplitude modulation (QAM), in which both the phase and the amplitude of the carrier
frequency are modulated. In QAM modulation, complex QAM symbols are generated
from plural data bits, with each symbol including a real number term and an imaginary
number term and with each symbol representing the plural data bits from which it was
generated. A plurality of QAM bits are transmitted together in a pattern that can be
graphically represented by a complex plane. Typically, the pattern is referred to as a
"constellation”. By using QAM modulation, an OFDM system can improve its
efficiency.

[0004] It happens that when a signal is broadcast, it can propagate to a receiver
by more than one path. For example, a signal from a single transmitter can propagate
along a straight line to a receiver, and it can also be reflected off of physical objects to
propagate along a different path to the receiver. Moreover, it happens that when a
system uses a so-called "cellular” broadcasting technique to increase spectral efficiency,
a signal intended for a received might be broadcast by more than one transmitter.

Hence, the same signal will be transmitted to the receiver along more than one path.

Such parallel propagation of signals, whether man-made (i.e., caused by broadcasting
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[0007] After grouping the bits into multi-bit symbols, the symbols are

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

[0008] In contrast, if the letters of the five words are sequentially rearranged (i.e.,
"interleaved") prior to transmission and a channel disturbance occurs, several letters
might be lost, perhaps one letter per word. Upon decoding the rearranged letters,
however, all five words would appear, albeit with several of the words missing letters.
It will be readily appreciated that under these circumstances, it would be relatively easy

for a digital decoder to recover the data substantially in its entirety. After interleaving
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to communicate second information including network identification information
concerning a second network, and transmitting a first transition channel after
transmission of the second pilot symbol, the first transition channel containing no data

required to be processed by a receiver.

[0011] According to still another aspect of the present disclosure, a processor for use
in a transmitter is disclosed. The processor is configured to transmit a first pilot symbol
in the signal frame, the first symbol configured to communicate at least timing
information; transmit a second pilot symbol configured to communicate first
information including network identification information concerning a first network;
transmit at least first overhead information concerning the first network; and transmit a

third pilot symbol after transmission of the second pilot symbol and the overhead
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concerning the first network, the third pilot symbol configured to communicate second

information including network identification information concerning a second network.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. 1a shows a channel interleaver in accordance with an embodiment;
[0015] FIG. 1b shows a channel interleaver in accordance with another embodiment;
[0016] FIG. 2a shows code bits of a turbo packet placed into an interleaving buffer in
accordance with an embodiment;
[0017] FIG. 2b shows an interleaver buffer arranged into an N/m rows by m columns

matrix in accordance with an embodiment;
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[0028] FIG. 13 shows an exemplary signal constellation for QPSK modulation.

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

Symbol in a transmitter.

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

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

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

[0034] FIG. 19 shows a block diagram illustrating OIS Physical Layer Packet

processing in a transmitter
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[0043] FIG. 28 shows an exemplary interleaving of Base and Enhancement

component bits for filling a Slot Buffer for Layered Modulation

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

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

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

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

consecutive OFDM symbols in a frame

[0048] FIG. 33 shows an exemplary signal constellation for 16-QAM Modulation
[0049] FIG. 34 shows an exemplary signal constellation for Layered Modulation
[0050] FIG. 35 shows a diagram of interlace allocations to FDM Pilots.

[0051] FIG. 36 shows a diagram of interlace allocations to slots
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DETAILED DESCRIPTION

[0058] In an embodiment, a channel interleaver comprises a bit interleaver and a
symbol interleaver. Figure 1 shows two types of channel interleaving schemes. Both

schemes use bit interleaving and interlacing to achieve maximum channel diversity.

[0059] Figure la shows a channel interleaver in accordance with an embodiment.
Figure 1b shows a channel interleaver in accordance with another embodiment. The
interleaver of figure 1b uses bit-interleaver solely to achieve m-ary modulation diversity
and uses a two-dimension interleaved interlace table and run-time slot-to-interlace
mapping to achieve frequency diversity which provides better interleaving performance

without the need for explicit symbol interleaving.

[0060] Figure la shows Turbo coded bits 102 input into bit interleaving block 104.
Bit interleaving block 104 outputs interleaved bits, which are input into constellation
symbol mapping block 106. Constellation symbol mapping block 106 outputs
constellation symbol mapped bits, which are input into constellation symbol
interleaving block 108.  Constellation symbol interleaving block 108 outputs

constellation symbol interleaved bits into channelization block 110. Channelization
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Ieaver In accor nce

iveshowsTi eddarvisl 132nbfed by §aclkdd ad€ (rEtAREE ivslidh a pattern that
anot her enpodi ment. The interleaver of figure Ib uses
bcbﬁcqnh@@ciq i aie @@P@ﬂynﬁoodlgéﬁﬁé(?@lsﬁﬁﬂéf@n spabelat ikew cxample, for

Bé’ul?ﬂ& ! an Véﬂe%e?%ﬂﬁ%r?{}te Iéﬁ’\%lﬁ{ ?ovﬁQn blocks Adjacent

|nte run tine s ace mapp
tmiednhl aey evrittee dute adjaceit\bdockis ng/qu&hilaity prdoicd e road bletrone by one

Lot e5l Reuan, B oL nce Lot Lhe need 1ot SXBIISI, i
soaRsh) bitss 0RartORUhat AR R LodeHiRTU-0RYIPRE tBlddfkerkQdnstellation
symbols. Equivalently, as is illustrated in Figure 2b (Bottom), the interleaver buffer is
arranged into an N/m rows by m columns matrix. Code bits are written into the buffer
column by column and are read out row by row. To avoid the adjacent code bit to be
mapped to the same bit position of the constellation symbol due to the fact that certain
bits of a constellation symbol are more reliable than the others for 16QAM depending
on the mapping, for example, the first and third bits are more reliable than the second

and fourth bits, rows shall be read out from left to right and right to left alternatively.

[0063] Figure 2a shows code bits of a turbo packet 202 placed into an interleaving
buffer 204 in accordance with an embodiment. Figure 2b is an illustration of bit
interleaving operation in accordance with an embodiment. Code bits of a Turbo packet
250 are placed into an interleaving buffer 252 as shown in figure 2b. The interleaving
buffer 252 is transformed by swapping the second and third columns, thereby creating
interleaving buffer 254, wherein m=4, in accordance with an embodiment. Interleaved

code bits of a Turbo packet 256 are read from the interleaving buffer 254.



Bit interleaving block 104 outputs interleaved bits,
which are input into constellation synbol mappi ng
wWhb@sk3®we6. Constellation synbol mappi ng bl ockPdD€S2007/079785
out puts constel lation synbol napped bits, which are
input into constellation synb8l interleaving bl ock
108. Constellation synbol interleaving block 108
out puts caonstellation synmbol interleaved bits

E08Ah eF P smphsith addied Mot maydsresed, zléfhe&ﬁghleétcm@@twn level is 16
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chan i i on Channel i zati on bl ock 158
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[0i6BP Barofiice lch@adBaknt,dsef Fi€ step 2k @oddBitdynatirbo packet 202 are
slot-interlace mappi ng 160 and outputs OFDM s F
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I nt gkﬁll% oc{?’NA? a{é}er{? Eog(z Q”t@ ngiv\ﬁ}t Agngvllg %} using a
sidjpe Bntar irdalog ®°euhre| endupaldnyg thodrdenen the ur eacupsudtf lﬁneode bits

s EBliR N order: e Ehafin®: HIFI are! S Top  16). Not

tHal Sw PR A8 S cblains FHALEN rERASVE LA dPehifBRRES olPshuffling.
di fferent constellation synbols. Equivalently, as is

illustrated in Figure 2b (Botton), the interl eaver
buffer is arranged into an NNmrows by m col ums
heterleavedCoterldwe tfer frequencytdiwarsitnt o t he buffer col umm

%6&}? rrggca ngfig %1{[15318 g%ﬁ%ggt,?% € gmgegﬁrgg fi(:)altvgr uls%s interleaved
?@%%a‘bg gﬂ g{)%sttéifan@ﬂ Nghdbl attb@vapROohcHiiR fr8qdchey fidktsity. This
eliminates the need for explicit constellation symbol interleaving. The interleaving is
performed at two levels:

[0067] Within or Intra Interlace Interleaving: In an embodiment, 500 subcarriers of an
interlace are interleaved in a bit-reversal fashion.

[0068] Between or Inter Interlace Interleaving: In an embodiment, eight interlaces are
interleaved in a bit-reversal fashion.

[0069] 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.

[0070] 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:



bits of a constellation synbol are nore reliable than
the others for 16QAM dependi ng on the mapping, for

wexasps®sithe first and third bits are nore rePCHOE®07/079785

than the second and fourth bits, rows shall be read
out fromleft to right and rilght to |eft
alternatively. [0063] Figure 2a shows code bits of a
turbo packet 202 placed into_an interleaving buffer
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H1076] of a Turbo packét 256 are read fromthe
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padg) f code bit |ength isfal(WaysitReMi,s)pa; pyd. In
this case, to inprove the separation for QPSK, the
H0d8l e two col ums are swipb&d before being read out.
MLXP procedure is depi cted in Figure 2b (Bottom. It

u ]d be apparent to’those skilled in the art that any
foe81rol ums may be swappsgd. It woul d al so be apparent
to éhose skilled in the art that the colums may be
B]0§ kd in any ofder. It would al so be apparent to
those skilled in the art that the rows nay be pl aced
in any order. [0065] In another enbodi ment, as a first
st eg, the code bits of a turbo packet 2%2 are )
1083k i phewd=5A0.ondy bapmallpginicgas sech that &ntddmiedtis 8ofnd bitRev
E%Qrefghﬁ%ﬁrg\%rﬁpgg_{g&t%re 2b al so distribute the code

ItS TNto groups. wevér, rather than sinply swapping
[0984] OoThe eymibais of the @oneléatioh tsgmbblt sehjiereaoli a gatughamed is mapped
shuffl ed according to a group bit order for each given
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a regressive case of this intra-gfoup shuffling.
table 306 are shown. Also shown are interlace 3 (308), interlace 4 (310), interlace 2

(312), interlace 6 (314), interlace 1 (316), interlace 5 (318), interlace 3 (320), and
interlace 7 (322).

[0086] In an embodiment, one out of the eight interlaces is used for pilot, i.e., Interlace
2 and Interlace 6 is used alternatively for pilot. As a result, the Channelizer can use
seven interlaces for scheduling. For convenience, the Channelizer uses Slot as a
scheduling unit. A slot is defined as one interlace of an OFDM symbol. An Interlace
Table is used to map a slot to a particular interlace. Since eight interlaces are used,
there are then eight slots. Seven slots will be set aside for use for Channelization and
one slot for Pilot. Without loss of generality, Slot 0 is used for the Pilot and Slots 1 to 7

are used for Channelization, as is shown in Figure 4 where the vertical axis is the slot



Interl eaved Interlace for frequency diversity [0066]
In accordance wth an enbodi nent, the channe

WO piogoswarver uses interleaved interlace for PCT/US2007/079785
constel l ation synbol interleaving to achi eve frequency
diversity. This elimnates thel need for explicit
constellation synbol interleaving The interleaving is

erforned at two éOOG?] Wthin or Intra
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it-revers en or Inter
[098&} | Bperd mshmk/saa\chatgxehkatloardlegt’amdmmend)rﬂalmeg\htth an embodiment.
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P8O SO ol G s e ol rUE S BRI P A HE slot index
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00. It would al so be apparent to those skilled in the

ammﬁetrhmtht wwarguishthe wferlane ewdjageristoc alotbandochescqudngly with good
qg%B](:LOO7O] Note that since 500 is not power of 2, a
f Ee8"YeE bit reversal operation shall be used in

fO8s| dane ﬁuIWOéﬁbuﬂﬁuﬁmo&ditlﬁfﬁ Rtuard iethk GhfcAidendlj&eaieto the pilot and
shows the operation:[0071] vector<int>

pEatusate veth grod gharndd estipae 2]Slqce[t@@$gl}ed|um always assigns a chunk

?fg%ﬂﬂ%ggﬁ‘st J&l% Jd%?ﬁM g?&%&)s ?{) 310%?( (cpgﬂtng[) E}%fslle O{Pat due to the

[r@&ﬁﬁﬂerlﬁw inferlebkinp) thRevdiguppssiots thattgre afdehél]to w[dala=dtiannel will
{)eo cr)r?a%]peé to %QSSC%ntn{u%tulsJ rnrl]telyla.lce[sool\s/lzore #requency diversity gain can then be
achieved.

[0089] However, this static assignment (i.c., the slot to physical interlace mapping table
does not change over time where the scheduler slot table does not include the pilot slot)
does suffer one problem. That is, if a data channel assignment block (assuming
rectangular) occupies multiple OFDM symbols, the interlaces assigned to the data
channel does not change over the time, resulting in loss of frequency diversity. The
remedy is simply cyclically shifting the Scheduler interlace table (i.e., excluding the
Pilot interlace) from OFDM symbol to OFDM symbol.

[0090] Figure 5 depicts the operation of shifting the Scheduler interlace table once per
OFDM symbol. This scheme successfully destroys the static interlace assignment
problem, i.e., a particular slot is mapped to different interlaces at different OFDM
symbol time.

[0091] Figure 5 shows a channelization diagram with all one’s shifting sequence
resulting in long runs of good and poor channel estimates for a particular slot 502, in
accordance with an embodiment. Figure 5 shows the slot indices reserved for the
scheduler 506 and the slot index reserved for the Pilot 508. Slot symbol index 504 is
shown on the horizontal axis.

[0092] However, it is noticed that slots are assigned four continuous interlaces with
good channel estimates followed by long runs of interlaces with poor channel estimates
in contrast to the preferred patterns of short runs of good channel estimate interlaces and

short runs of interlaces with poor channel estimates. In the figure, the interlace that is



[0083] where n=500, mis the smallest integer such
that > n which is 8, and bitRev is the regular bit
WO 2008103951 oper ati on. [0084] The synbol s of thePCT/US2007/079785
constel l ati on synbol sequence of a data channel is
mapped i nto the correspondi ngllsubcarriers in a
sequential |inear fashion according to the assigned
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pakti cul ar interlace Si nce ei ght |nterlaces are used,
there are then eight slots. Seven slots will be set

ﬁﬁ*ﬁf f er'{(3e- (R BhAYMel-i1PaNion and one slot for

Wthout |oss of generality, Slot 0 is used for
wherePi | ot and Slots 1 to 7 are used for

fdedspel iXath-oh s @8 nhmbshOMBtckiRcdsiuded Rr fratitedRa §dh@duling, where 1
vertical axis is the slotindex 402, the horizontal

thstotel numbeHDMeslpedsol i ndex 404 and the bol d-faced
entrg |s t e |n{ p]ace I ndex assigned to the
spofding 81 ot . axcludingrimnpiloy nsellace; frethe froo#iF index that Slot

%ﬁgﬁﬁﬁkf%ﬁ@92§ a _channelization diagramin accordance

R?O’Flgure 4 shows the slot indices

ved £ @r,-tfe-sch 8 he sl ot
(@331 vEa Tor the pit BF RV R i i dolba TR amgre T s he
totd] einhdbeeo f OEPX ity Bi.a fFge nuber Wi th square is the
interlace adjacent to pilot and consequently with good

peespel Seshbimat®e Ly is the slot index where S is the total number of slots;
[0099] - R is the number of shifts per OFDM symbol,;

[00100] - R’ is the reduced-set bit-reversal operator. That is, the interlace used by the

Pilot shall be excluded from the bit-reversal operation.

[00101] Example: In an embodiment, I=8, R=2. The corresponding Slot-Interlace

mapping formula becomes
(00102] = R17 —(@x2)%7)+ s ~1p47]

[00103] where R corresponds to the following table:

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



[0088] The nunber surrounded with a square is the
interlace adjacent to the pilot and consequently wth
w@owdozd9annel estimate. Since the Schedul er al R&EES2007/079785
assigns a chunk of contiguous slots and OFDM synbol s
to a data channel, it is cleal3 that due to the
inter-interlace interleaving, the contiguous slots
that are assjgned to a data channel will be napped to
di scont i HdXi nterl aces. More frequency diversity
gai n canythgn be achieved. [0089] However, this static
assignnent (i.e., the slot to physical interlace
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schedul er —sbP@t¢t abl e does not include the pilot slot)
does sz&%er one problem That is, if a data channe
assi gn f>block (assum ng rectangul ar) occupi es
mul ti pl e4 ©FDM synbol s, the interlaces assigned to the
dat a chayne# does not change over the tine, resulting
in | oss of requency diversity. The remedy is sinply
cyclical®y ghifting the Schedul er interlace table
(i.e., excluding the Pilot interlace) from OFDM symnbo
S ol . [0090]  Fi.qure depicts the operation
bGP b R i Aot S 8 £91odBE i oo por
OFDM synbol . This schene successfully destroys the
Eic i nt B j , a
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toiper ent OFDM symbol tine. [0091] Figure 5 shows a
@@ g elization diagramwith all one's shifting
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fvaogie! estimtpsyfor a particular slot 502, in
accordance with an enbodi nent. Figure 5 shows the sl ot
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gﬁﬁggpst to theﬁg&ﬁﬁﬁrred patterns of short runs of
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[00114] }

[00115] where m=3 and bitRev is the regular bit reversal operation.

[00116] For OFDM symbol t=11, Pilot uses Interlace 6. The mapping between Slot

and Interlace becomes:

[00117] -Slot 1 maps to interlace of 9{'{(7 —(@x1D%7+1- 1)%7} =R{6; =7 :
[00118] -Slot 2 maps to interlace of 9"{'{(7 —(2x1D)%7 +2~ 1)%7} = R{0} = O;
[00119] -Slot 3 maps to interlace of 9{'{(7 —(2x11)%7 +3 - 1)%7} =R =4 :
[00120] -Slot 4 maps to interlace of 9"{'{(7 —(2x11)%7 +4 - 1)%7} =R{2} =2 :
[00121] -Slot 5 maps to interlace of 9{'{(7 —(2x1)%7+5 - 1)%7} =RBy = 1;
[00122] -Slot 6 maps to interlace of 9"{'{(7 —(2x11)%7+6 - 1)%7} =R{4} =5 :



short runs of interlaces with poor channel estinates.
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the long runs of good and poor channel estimates
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=|, - | is the nupber. of interlaces.used for .
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AN TR AL BEER erlPARE hnd INTER “interlace interl@Ghgidi ng the
pilot interlace, is the interlace index that Slot s at

[ODRB1s pddbivional fequeneyodivEBOY Zhint and ¢thannel estimafign ghig are achieved

synmbol index.in a super, frane re T s

Db e BB bt R0 [RIT PP Minboig5 sl symbol. A
simple rotationSedfent OB 6)?%151%641 RoKidberiggsull S the total
nunber of slots; [0099] is the nunber of shifts per o
BobRAIs Vigben 7 fhowsoo]wirdess Hievicsdemndiguenst topimplemgrtr yygricaving in

.Th i in lace d- by -Pi.l ot
SRSHANEL vl R safporlifhs nUAI S RARECEY shlprfis B antenna 704,
{0a:et ] 706X anmpdceivet M08 Na etrddeshittse N1,0, pedeesdde2712Thdd memory 714.
correspondi ng Sl ot - | n}erl, ace mappi ng formul a becones i
Processor 712 1s capable of performing interleaving In accordance with an embodiment.
The processor 712 uses memory 714 for buffers or data structures to perform its
operations.

[00130] The following description includes details of further embodiments.

[00131] The transmission unit of the Physical layer is a Physical layer packet. A
Physical layer packet has a length of 1000 bits. A Physical layer packet carries one
MAC layer packet.

Physical Layer Packet Format

[00132] The Physical layer packet shall use the following format:

Field Length (bits)
MAC Layer Packet 976
FCS 16
Reserved 2
TAIL 6




[00102] [00103] w ere corresponds to the follow ng

tabl e: OFDM synbol index in a superfrane instead of in
wa@2dosasmsyi ves additional diversity to franmes BCHUS200T1€79785

nunber of OFDM synbols in a frane in the current

design is not divisible by 141§ 00104] This table can

be generated by the foll ow ng code: [00105] i nt

reducedSet Bit Rev(int x, int exclude, int 0010
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[00119] -Slot 3 maps to interlace o [00120] -Slot 4

maps to interlace o [0BJRAL 58l Rtked Maps to interl ace
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agrees with fthe dﬁﬁb@m apket gufé56 RPseyadr |e e T8L shows a
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Bit Transmission Order

[00134] Each field of the Physical layer packet shall be transmitted in sequence such
that the most significant bit (MSB) is transmitted first and the least significant bit (LSB)
is transmitted last. The MSB is the left-most bit in the figures of the document.

Computation of the FCS Bits

[00135] The FCS computation described here shall be used for computing the FCS field
in the Physical layer packet.

[00136] The FCS shall be a CRC calculated using the standard CRC-CCITT generator
polynomial:
g(x) =x"°+x" +x° +1.

[00137] The FCS shall be equal to the value computed according to the following

described procedure also illustrated in FIG. 8.

[00138] All shift-register eclements shall be initialized to “1’s. It is noted that

initialization of the register to ones causes the CRC for all-zero data to be non-zero.
[00139] The switches shall be set in the up position.

[00140] The register shall be clocked once for each bit of the physical layer packet
except for the FCS, Reserved, and TAIL bits. The physical layer packet shall be read
from the MSB to LSB.



and poor channel estimate interlaces. [00125] In
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Ed?r’i‘n,ggll e }%ﬁsﬁwsﬁé%é‘@%l%f%"a% '&ﬁRi%hE‘ltglétﬂﬁésefofr HUMeF it

ation sequence 1S

EW@Z?E% Uipat Ei%i%ﬁ%ﬁt%ﬁ% &3‘)@@%[’? i é@%aw B e Rigont the

RBscde@amdance, Mg an enmbodi nent. Wrel ess device 702
conprises an antenna 704, duplexer 706, a receiver

FPO® NetworRIedluliteffenfst 0. processor 712, and nenory 714.
Processor 712 1s capable of performng interleaving in

HiWd d4ld&he dolwwihg ahserbodisaeivn. défines peqoessots fik2ifies s the FLO
menor 714 %ﬁr g)uffers or data structures to perform

' OB%%GruéQrP dPRYIEN The fol | owi ng descri ption

includes details of further enbodi nents. [00131] The
TFasONf€E| on unit of the Physical layer is a Physical

E@XQS] PRS %(ﬁfowné%/ ?&%ﬁ‘eﬁl@hts SAYIEG lﬁgqg ¢he PO I?et\!v@ﬂkgth{hsﬁlfltter The
000 bits I ayer a% t carries one

trat;santtgasﬂaﬁt opeﬂhysm coab of eyt GDMHi[Btwﬁ@baBds [bﬁh@lﬁéiﬂ afﬂ’l@uppOl’tS

Fgli/ AR W@Vﬂ%{ﬁf Hgg ﬂ}{)@:{—izpﬁggkqﬁﬁz%lﬁga}qgvé Pand allocation is
E’:ﬁféheé HLOORE @ﬁa@leﬁ Eaharpd RPNt KMheChRmneé d¥hSted by an index

protocol; FCS is a Frane check sequence; Reserved

vesbRvet blhs twhsmoi hand AdOheebandr kengdrafrequsaey tien sach FLO RF
field to zerg and the FLO devi ce shall ignore this
Pliaélrlalm%‘ﬁ‘os%ﬂf PE 2p spssHtcdde TablgilibdaYs, which shal | be

set toall '"Os. [00133] The follow ng table

illustrates the format of the Physical |ayer packet:

FLO RF Channel FLO Band Center
Number Transmit Frequency
] Band (MHz) fc (MHz)
1 698 - 704 701
2 704 - 710 707
3 710 - 716 713
4 716 - 722 719
5 722 - 728 725
6 728 - 734 731
7 734 - 740 737
8 740 - 746 743

Table 1: FLO RF Channel Number and the Transmit Band Frequencies



Bit Transm ssion Order [00134] Each field of the
Physi cal | ayer packet shall be transmitted in sequence
W@ owh/os49at t he nost significant bit (MSB) is PCT/US2007/079785
transmtted first and the |least significant bit (LSB)
Is transmtted last. The MSB Is5 the left-nost bit in
the figures of the docunent. Conputation of the FCS
Bits [00135] The FCS conputation described here shall, .
H01d6le dhe Jpadipmputisaycraye dHtssengee Patwegn t e Pyl &gnsmit carrier

Ry ﬁ%@p%%%ﬁ Srarp é@%@%@*!@é&??ﬁe&s@% £3°610" of the band

E’éﬂtéf%ﬁ}léﬁdyiﬂ(m%lezl.xm + x12 + x5 + | . [00137] The
FCS shall be equal to the value conmputed according to

o}l .ow Al y i
LTl RS AR BEPER A S TRl ab W B gl Spectmum
Muaisk a@ltb bedeteomihed. 1t is noted that initialization of
the register to ones causes the CRC for all-zero data

109188 POWczOL®ut CRAISBistith arswich ¢hgshStradImibDERB&hall Be less than
t he ug position. [00140] The register shall be clocked

6022 dBYY. véHehcarespordsttae0 5W;si cal | ayer packet except

for the FCS, Reserved, and TAIL bits. The physical

DXV Madidation [(diara¢teristicsd from the MSB to LSB. [ 00141]

The switches shall be set in the down position so that
{d9d49ut put The neodutativh ais@d addhd rwAinki i FOghogbhalafrdqudney Division

cessi v [ ft-register inputs.are 'Os. [00142] The
PGTIRERY AR be TEP B MARiGSH B g R o pne OFDM
§Mool Opdifed. bi TR DIONA Blandhie QTN isPLEMpGRASHE thidf separately
all fields of the Physical |ayer packets except the
Redelated dsubrarions.L TheFUHE. sytan Nbelhorsk 48quiubentirs numbered 0

00144]..The. fol | ow ng di scussion section defines
Pgit tonana - SuB el 4E EHISTER s R E i fRene and
Pﬂ%?g&']t J1"1(1)en first group of sub-carriers is guard Sub-carriers Of the available 4096 sub-
carriers, 96 shall be unused. These unused sub-carriers are called guard sub-carriers.

No energy shall be transmitted on the guard sub-carriers. Sub-carriers numbered 0

through 47, 2048, and 4049 through 4095 shall be used as guard sub-carriers.

[00151] The second group is active Sub-carriers. The active sub-carriers shall be a
group of 4000 sub-carriers with indices k € {48..2047,2049..4048}. Each active sub-

carrier shall carry a modulation symbol.

[00152] Concerning sub-carrier spacing in the FLO system, the 4096 sub-carriers shall
span a bandwidth of 5.55 MHz at the center of the 6 MHz FLO RF Channel. The sub-

carrier spacing, (Af)sc shall be given by:

(Af)se = 3-55x10°
4096

=1.35498046875 kHz

[00153] Concerning sub-carrier frequency, the frequency of the sub-carrier with index 1

in the k™ FLO RF Channel (see Table 1 above), f <o (k,0), shall be computed as per the

following equation:

Jsc (ki) = fo (k) +(i-2048) x (4f ) 5



Transm tter [00145] The follow ng requirenments shall
apply to the FLO network transmtter. The transmtter

W@ h@Bl3wWperate in one of eight 6 MHz wi de bandBCT/b82007/079785

may al so supports transmt bandw dths of 5, 7, and 8

MHz. Each 6 MHz wide transm tl®%and allocation is

called a FLO RF Channel Each FLO RF Channel shall be
denoted by an index | . dhe transmt band

and tl’Y@e@aflék)c’éﬁh%FelﬁWeﬁﬁW@%b’ foérthfé]éc KLOLRF krhagpelnprd (4f)sc 18
index shall be as specified in Table 1 bel ow. Table 1:

e et E S ENUber and the Transmit Band

Frequenci es[ 00146] The maxi mum frequency difference
Dub-famrien lderdaqeal transnit carrier frequency and the
speci fied transmt frequency shall be Iess than 2 10

H01654le Thanctivseswbeqartigre guadhby silrdiFadddeinto § [i0@dl4Ep indexid from 0

t tral t A d t f .
Bihehodachnniane SPECHERbs AN Rt o oG Dbtsuirs in an
AddrRidt sglﬁ'b@%b%e'ds[tg @52%3 1§73 ﬁﬁaﬁ '('@Ith tthe eicre@ﬂ&mo‘f uﬁa‘?ace Zero,
shall be less than 46 BW whi ch corresponds to

kWere GRENubREM A inQRe Hiddlaet Bid Stdrkse ﬁﬁ@éﬁ'ﬁ]ﬁearﬂ@m X (Af )sc » Since

nodul ati on used on the air-link is Othogonal

ficeuuaRaier i sider o8 tid pbexdedy id Geiddhcy, WRh Dislmyrb @éﬂ'ng the sub-
transm ssi on i nterval corresponds to one OF

paticioghacihpe OFDM transmit synmbol is conpri sed of rrany
separately nodul ated sub-carriers. The FLO system

fImak5) wBesdIOLrisin 6adhIih@FIGce shITRBLELS 5O ML 8PGR FAZPRF Channel
These sub-carriers are divided into two separate

@?@%@tb [DDABOF sThsatricr stithginderp! @ifallshfkﬁll@aﬁttﬁd & mitgriace [, where j
ar ki a I 4 u r

SR DS e A 088 BEALL i aniaty i
mbﬂlcﬁdg ottkRr.d The bumdetin@oSsubNarese g yn shiédldceBRall be in the range 0,
transmtted on the guard sub-carriers. Sub-carriers
unbeted 0 through 47, 2048, and 4049 through 4095
shal | be used as guard sub-carriers. [00151] The
Exarppand (dapnekStagetive Sub-carriers. The active

sub-carriers shall be a
[00156] The transmitted signal is organized into superframes. Each superframe shall

have duration 7. equal to 1s, and shall consist of 1200 OFDM symbols. The OFDM

symbols in a superframe shall be numbered 0 through 1199. The OFDM symbol
interval 7, shall be 833.33... us. The OFDM symbol consists of a number of time-

domain baseband samples, called OFDM chips. These chips shall be transmitted at a
rate of 5.55x10° per second.

[00157] The total OFDM symbol interval TS' is comprised of four parts: a useful part
with duration 7,  a flat guard interval with duration 7., and two windowed intervals of
duration 7, on the two sides, as illustrated in FIG. 9. There shall be an overlap of

T, between consecutive OFDM symbols (see FIG. 9).

[00158] The effective OFDM symbol interval shall be T, =T}, + Ty, + 1,



group of 4000 sub-carriers with indices k e
(48..2047,2049..4048J . Each active subcarrier shal

W@ 200893®5hodul ati on synbol . [00152] Concer ni ngPCT/US2007/079785

sub-carrier spacing in the FLO system the 4096
sub-carriers shall span a bantbu dth of 5.55 MHz at the
center of the 6 MHz FLO RF Channel. The subcarrier
spacing, 's c¢ shall b%6g|ven by: [00153] Concer ni ng
sub-cpfri uenciPd6t he y, of the
sub-caﬂrlgéf&%ﬁ% ggxlo6|n ?%ﬂggﬁgtﬁgRF Channel (see
Tabl e| 1 above), f scsff , shall be conmputed as per
tvheref Fj;]owﬁm;jc}epwaH—eH—v@e@é 252252 kusis the center
frequency for the RFKERF Channel, and (Af) 0 is the
sub-c@grrie aci ng.17Sub Interlaces [ 00154]
The a @VEE% %agr|§qg6§ﬁf$4 gé 4tib- di vi ded into 8
interlaces indexed ?ron10 through 7. Each interlace
shal | consist of 500 sub-carriers. The sub-carriers in
an interlace shall be spaced [8x (z//) sc ] Hz apart
(00169 Thetotad semboloduration inthd@l AelallZer 6, =Whetlgqt wo
sub-carriers in the mddle of this interlace are

Hl%é@laifb@ cfyctng QEPMD symbelsdyratéon Healksigncetrthi kg rafprrgd to as the
88 ﬁl?'er\;h?t DR Jan %@@W@X’ telwalt B n(iéo(‘flﬁatllzﬁl sgglbol shall

e sabcarrier spaC|ng sub-¢arriers
aaahnembﬁewmaﬁfb&aﬁﬁwsm@nmﬁsBS MHz of the FLO RF

Channel bandwi dth. An active sub-carrier.  with i ndex

104611 Ble EPPOE%)tSeC&I tayer ehaspela e the TigMePidot; Chamelyghe %DM Pilot
EHQHII%H btg@ @Ig'ﬁ{anh&d hﬁ@%he' Bat%aélggnhglt efge?@l\_ﬁl;hh?lo{ Clﬂgnnel, the OIS

arranged sequentially in ascending or
Gbadret,iang tbé DetebCbanrel ehal batiarw dimts®nl mekipiad lovirea superframe.

TBEEBRT PnlcpiimsL st e By SNGie BARPlasia e ©1S Channel

m&fua@dr@ﬁannmrau b AR Rs ﬁﬁl@{rllte@ﬁi/FICﬂQOat ion TSF
mﬂ£6ZFto I's, and shal consi st of 1200 OFDM synbol s.

Divt & %M dlilet Chamnet trpeninrsed of Hel TDMePlrlmdb@hmeb the Wide-
5,1%5, qﬁgnhuﬁcatg 101 C-Lameg:Wéy IT{)eotocal -area Identification Channel (LIC), the
TDM Pilot 2 Channel, the Transition Pilot Channel (TPC) and the Positioning Pilot
Channel (PPC). The TDM Pilot 1 Channel, the WIC, the LIC and the TDM Pilot 2

Channel, shall each span one OFDM symbol and appear at the beginning of a
superframe. A Transition Pilot Channel (TPC) spanning one OFDM symbol shall
precede and follow each Wide-area and Local-area Data or OIS Channel transmission.
The TPC flanking the Wide-area Channel (Wide-area OIS or Wide-area Data) is called
the Wide-area Transition Pilot Channel (WTPC). The TPC flanking the Local-arca
channel (Local-area OIS or Local-area Data Channel) transmission is called the Local-
arca Transition Pilot Channel (LTPC). The WTPC and the LTPC shall each occupy 10
OFDM symbols and together occupy 20 OFDM symbols in a superframe. The PPC
shall have variable duration and its status (presence or absence and duration) shall be
signaled over the OIS Channel. When present, it shall span 6, 10, or 14 OFDM symbols
at the end of the superframe. When PPC is absent, two OFDM symbols shall be

reserved at the end of the superframe.



interval Ts shall be 833.33. . . ms . The OFDM synbol
consi sts of a nunber of tinedomain baseband sanpl es,

W@ 20080809CFDM chi ps. These chi ps shall be transPET/USMH0H079785
a rate of 5.55xI 06 per second. [00157] The total OFDM
synbol interval Ts is conpris#d of four parts: a
useful part vvith duration T a flat guard interval with

dur atl on TFQE an ndowed i nter vaI s of duratjon
3ok %ﬁ)ést%n§¢loﬁ@§11 ogeuny | QOFPM symbalspp @ superfrgmes gnd shall

S, B0, A AR OFLIBE F STORCHLS FE s
sycingirised todrthal Weleadréa 08S Thaill andTHG Lochl-anohedkS Channel.  The
Rad Rt DUVt e Lostlunet PEE st e drarion of 5

@!FDNI 'sﬁﬁb@l@ ahd sﬁhﬁ%esfeﬁirﬁﬂ%d l%%:&z@ fT@U @P'DMJ s@bdlfie OFDM

interval. During an DM synb interval, a

QMH{II]a*th DAY Bhg! cﬁé‘lﬁ:[el(,)gﬁgl?% i oAl | ﬁgﬁySI Ca{ %&eOFDM. These

e su -carriers The FL ayer
ezﬂaassnejrsesmrei tohathtDR Resented @EDNeymibdie oF-BMI Piahdtl4 PPC OFDM

el, the Channel , . and. t he ta Ch nneI The
BERTOb e e e HESCE] 8 T HEN T B PRGI B aupertrame. It i
thenagk t&g@bélu&ecotrfeﬁgotﬂ' t4iefth@ RMRI GRIBM §¥olPor 6, 10 and 14
superfrane | ot Channel shall be frequency

BPViQFIDM mmilhqlsplr@pedlml}t, l’oetnigaore}est @heavhelupenfidmech eTh:ealflaM Pilot

trated
(082} PPHE e er b A i WElGRIF Sa T e i md Date
€himtelsl Channel, the Wdearea ldentification Channel
(WC), the Local-area ldentification Channel (LIC),

E(ﬁ'ﬁ@_]DMlg Dl CRanzBRMAR spart h%ﬂﬁ@@@' 1158 r(‘)r E'llj?blzg}@@?ﬁllbols It is

TPC) and the Positioning Pilot Channel (PPC). The
Ritbdthal tichamalats, cortespdnd@p cither 2 RGeared @RMTEivhteilg «zxt6 210 and 14

PRE B8 b Aol e e By B R RL R R B PRRER Fhe Data

Chaiae ltrandiRfspios pwgntﬁg 1@ & PO-DVIDRY M @hbos Nd dsmis € dignmediately
and foll ow each de-area and Local -area Data or AOS

Dsasrheg or folawirgsesicl data Theneprarsassiamag e dhedodyine- Afremes.

Channel (Wde-area OS or Wde-area Data) is called
[00166] Let frame parameters be set where P is the number of OFDM symbols in the

PPC or the number of Reserved OFDM symbols in the case where the PPC is absent in
a superframe; W is the number of OFDM symbols associated with the Wide-area Data
Channel in a frame; L is the number of OFDM symbols associated with the Local-area
Data Channel in a frame; and F is the number of OFDM symbols in a frame. These

frame parameters may then be related by the following set of equations:

F= 295_f:_2
4

F=W+L+4
[00167] FIG. 10 illustrates the superframe and the channel structure in terms of P, W,
and L. When the PPC is absent, cach frame shall span 295 OFDM symbols and have
duration 7, equal to 245.8333. ms. It is noted there are two Reserved OFDM symbols

at the end of each superframe. When the PPC is present at the end of the superframe,
cach frame shall span a variable number of OFDM symbols as specified in Table 3

below.



the Wde-area Transition Pilot Channel (WIPC). The TPC
flanki ng the Local -area channel (Local-area OS or
woowalswsea Data Channel) transm ssion is cal | BC/UR®07/079785
Local area Transition Pilot Channel (LTPC). The WPC
and the LTPC shall each occum@l 10 OFDM synbol s and
toget her occupy 20 OFDM synbols in a superfrane. The
hall—have variable durationandits,

PPC s —status

(pres E*ﬂceggglt\%éﬁfm anﬁ F%ﬁ@bhﬁm{:n ﬁ)?hl blleﬁaﬁiemhﬁ& in
over e en {t%{i‘ D sphal | spgpR 6

10, on 14 C]:DMngngols at t % N superframe
Wen PRe—+s—absert—two—oFbh v.o ..w.s sha —be—+eserved
at the end of ¢he superffrane. [Q©463] The| O S Chaysnel
shal | [occupy 10 OFDM syjnbol's 1 nh a superff{ame and shall
i medilately fdi0 ow the ifirst P& OFDM symhal24itd 6§
superfrarre Thl as Channel |5299rrpr| sed| of tﬂg 333

W de- area—O-S—Channet nd—thetocal=area S-S Chamel

The W de- ar ea (] S Channel and the Local-area O S

Channel h hav%@%%@ﬁ@\éa%m P%r&g

shal
shal | $B]%legé ¥ raé’;?n
The FDM Pi | ot Channel shall span 1174, 1170, 1166, or

1162 OFDM These val ues correspond to either 2
ma@g]v?ge @M @Nefﬂﬁ@ll ﬁuﬁ’ﬁg Rachl Graand sk %%Ctn% DMvision multiplexed

nbol s, respectively, being present in each
b@tpyemf ﬂarﬁpcglyarb@) Data Ghamnglgndrthe BYrde-atep Data fbemgl.t hhg fraction of
these val ues correspond to either 2 Reserved OFDM
synbols or 6, 10 and 14 PPC sorbol s,
ﬂl@i@@aﬁ alipsptpd tpBiidgyaise Esenis Vi each Supe mavaresy frome) to 100%.
FDM Pi | ot channel is frequency di vi sion mul ti pl exed
{00 AOMI bie Phy sieal dackr Lpockdts apeani@kd oaerdthDddk Chanmakhes, called OIS

&%0%1 0 %dﬁa\% C‘Flagrn%cketg atka&@ﬁ?et%h%\%& Aliheé ijé?a\(/) glh:é'%lge? are called

DafarRskand to elther 2 Reserved OFDM synbols or 6, 10
and 14 PPC OFDM synbol s, respectively, being present

FlyveesthpoH Pl ana My eF—JJﬁM%hﬁltﬁhannm transm ssion plus
the 16 TPC OFDM syrrbol transm ssions i mredi ately

El;og‘?g]d*rﬂg ggﬁllo‘;éljo#@% G EAC Qs[sgg%%gcxl}@g?eﬂg o "AMETS V8N the FLO

1 VI ranes. ranme
pawarketnetys bbescsetin wiver eoribdnentshe.cnunbese @) CIripdnent that enjoys
Sy ({rbol s.in the
pread receptlon and an enhancement (E) component that improves upon the audio-

visual experience provided by the base component over a more limited coverage area.

[00171] The base and the enhancement component Physical layer packets are jointly

mapped to modulation symbols. This FLO feature is known as layered modulation.
MediaFLO Logical Channel

[00172] The Data packets transmitted by the Physical layer are associated with one or
more virtual channels called MediaFLO Logical Channels (MLC). An MLC is a
decodable component of a FLO service that is of independent reception interest to a
FLO device. A service may be sent over multiple MLCs. However, the base and
enhancement component of an audio or video flow associated with a service shall be

transmitted over a single MLC.



PPC or the nunber of Reserved OFDM synbols in the case
where the PPC is absent in a superframe; Wis the

wo0oB08996f OFDM synbol s associated with t he W BEFHR®AT/079785

Data Channel in a frame; L is the nunber of OFDM
synbol s associated with the Lital -area Data Channel in
a frane; and F is the nunber of OFDM synbols in a
frame. These frame paraneters nay then be rel ated by
FLO Teansavif Npdset of equations: P - Q4 F =W+L +
Lq%gleqr FIG 10 illustrates the superfranme and the

AdleThe combingtien jof medatian tpe ayd gdinper Yedenrathés called the
RPC | nt ; . .
i BT T R SRR BIE R SRR RO st
motled foherlare two Reserved OFDM synbols at the end
of each superfrane. Wen the PPC is present at the end
o1y e1s e aBRvorkaGh thhafi® nsdilik fiXB@RvhRn \WarNRL! i§ instantiated
nunber of OFDM synbols as specified in Table 3
el swhaegsidanfiequemilpnghbuesti¢tion is dnpoictfie peder tNmaig#is a constant
ggveEaP a%%%}cw]lﬁé [00168] The Data Channel during

a

eac rame’s € time division nultiplexed between

the lLocal -larea Data el .and the Wde-are t
:haﬁ’k%‘fe The fracti oﬁh@fgg ton | oot he ‘raﬁ:é‘%ao Bode Rate

b1 INEBREd to W de-area Data is w+ %and fay vary from
to 100%/| [00169] The Physical |aver packets

fransmtteld over the (]% nnel are called A S
I +hp Phys: Col or naplkot o tr mi-fgll/3

LA Y2 AT T Ul.‘y\al Hu\:l\\alo ATToTIT oo vy
pver the Data Channel ar@gpsial | ed Data packets. Fl ow
Conponent S| and Layer ed Modul ation [00I70][ The audi o or
i decd? contlent _associat QWM a flow miltjcast av

the FLO network may be l%ngMn two conponents, i.en a

7 D\ ry 4+ |o oy
Dase (b)) cofponent—thnat et oysS

4 16-QAM 2/3
52 QPSK 1/5
6 Layered Modulation with energy ratio 4 1/3
7 Layered Modulation with energy ratio 4 1/2
8 Layered Modulation with energy ratio 4 2/3
9 Layered Modulation with energy ratio 6.25 1/3
10 Layered Modulation with energy ratio 6.25 1/2
11 Layered Modulation with energy ratio 6.25 2/3

Table 4. FLO Transmit Modes
FLO Slots

[00175] In the FLO network, the smallest unit of bandwidth allocated to a MLC over an
OFDM symbol corresponds to a group of 500 modulation symbols. This group of 500
modulation symbols is called a slot. The scheduler function (in the MAC layer)
allocates slots to MLCs during the data portion of the superframe. When the scheduler

2 This mode is used for the OIS channel only.



wi despread reception and an enhancenent (E) conponent
that inproves upon the audi o visual experience

w@e@sioskwdl by t he base conponent over a nore |iPECT/ER007/079785

coverage area. [00171] The base and the enhancenent
conmponent Physical |ayer pack&s are jointly mapped to
nmodul ation synbols. This FLO feature is known as

| .ayer ed nodul ation. Medi aFLO Logl cal Channel [\/5(3017
fstigmtlipcates ardyvidhafes Fﬁ“’t“tf@é“?}}/ hMLhipsnc@FDMagaanbaly i does so

ASi Iaﬁlgg \{MM‘& one or nore virtual channels call ed
g%glb:LO Looglscal Channels (M.C). An ML.C is a decodabl e

N [ S .
FRTREE Sibecl 3, 0o 80 6Be) B isss Mool MEREIUETE o it
€hmincbuen supdrirhpke Mets slo’csloslﬁﬂ&fe mirﬂil&rélae ehranglh 7. The WIC and
enhancenent conponent of an_audi o or video f

Ll shampels shali earhpcsupy i slot.s Rae TDM PilphA Qhamf‘é éh@b@fcuay 4 slots.
r 7

THOIEE M B 0L bR LB TH s TR, CPIPHEE LA e

sthad ddcnpyng r‘sil(tt wittd @dex ThandHhO GhisshemGhahd! maypponpy tdpeto 7 slots

twel.ve tra st in Table 4 found bel o

OB s et GRBelas AT B PRhET R e er ke appine
whes16to VhiErlh& V4t &kl aFei @%bblsto@mﬁﬁﬂmbol and is descrlbed in
infrequently. This restriction is inposed’in order

fraithat @étail to lobnwt ant coverage area for each M.C. Tabl e

4. FLO Transmit Modes FLO Slots [00175] In the FLO

REO/Data, Ratee snmal | est unit of bandw dth allocated to a

M.C over an OFDM synbol corresponds to a group of 500
[osdatjatd K8 FYOb@tEn thidhéascudativnpofafat bR sOdoiplidadil by the fact that
synbols is called a slot. The schedul er function (in

ﬂlﬁf@rlir%@ay ufilizestiffersst wpeess Rh@ RIEYtAHQR Phdata ﬁ?éeﬁjlétsﬁnphﬁed
f gd hj
B aSb Bn la, RHRL LGLUR, ey ) SRRECLT R FbSiow wives e

thrsmaaﬂmr Hata dwdcs fdr the rdlﬂfe‘ralrtstmnsmntanodes aasuvhi@g iafl Adata slots are
l(IJSZGQM synbol, it does so in integer units of slots.

Transmit Slots per Physical Layer Physical Layer Data
Mode Packet Rate (Mbps)
0 3 2.8
1 2 4.2
2 32 5.6
3 1 8.4
4 3/4 11.2
5 1.68
6 5.6
7 2 8.4
8 3/2 11.2
9 3 5.6
10 2 8.4
11 32 11.2

Table 5 - FLO Transmit Modes and Physical Layer Data Rates



[00176] There are 8 slots during every OFDM synbol
except for the TDM Pilot 1 Channel in a superfrane.
wab@se3wsot s shall be nunbered O through 7. ThRCEAUS208TI0N9785

LI C channel s shall each occupy 1 slot. The TDM Pil ot 2
Channel shall occupy 4 slots.24The TPC (W de-area and
Local -area) shall occupy all 8 slots. The FDM Pil ot

Channel shall occupy 1 slot with index 0 _and the
07 Battals Apsgehhat ﬁ%ﬁabl@c% BhovR thap for dhepyaduc; mhthr«‘ @ wwy labeled
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i nterlac e nappi ng romslot to interlace varies
6crct¢msGEDMﬂstya"dmoil T bis Gs-Ei syesriaolwha'aahlddeita; idesmiibed d'uring the Data
further detail ol| o FLO Dat a Rate
flf?émglLoF%ryg’tOQﬁ% Hareigh o 46 G G0l FeraRoingt e of the two

deBR! Gl Pite tfct}eeaf:@%mﬁ&lﬁht fuf berensdr dsGaruery

utilize different nodes. The conputation of data rates

iviospﬁﬁ,éafltggelbq:hgﬁgag ng that all M.Cs use the sane

trans bel ow gi ves the Physical |ayer

fithFay #heprbos s AL LLERLLIANI FlRAES sASSHIEE: the DM

a sl oPs ar&’tsad

Misteshamnel; Beywiduadred QY8 IChadd, thatl@shlQRdy 8]S Uhaﬂm:‘el nh¢ &dide-arca
that in Tabl e 5 above that for the values in

EBM; RHot §hamel thqafzr?garl-@aqa lfla%}’ll@{a(;lgmpglt, e V&{lqiﬁgarea Data Channel;
(ﬁﬁlgi@galdayga bgtta gm]'%)M Pil ot channel and the outer
ra

codels not su cte This is the rate at which data

;I,P I'l;:\]ﬁt%% ﬁq during the Data channel. For nodes 6
rou

fle rate guoted is the conbined rate of

B@‘iﬁ@“?h%ﬁmﬁ 218 Zinge it & Byt e B Oasmattgent channels:
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foll ow ng)su -channel s: the TDM Pi | ot Channel

Ghameh(lds).@ang TEMNR bt 2 GhaandloErnsidpe Bilgy @ha@halr(ﬁ é’IC) t he

W de- area FDM Pi | ot Channel t he Local -area FDM Pil ot

ThaM ot 11Geanwiéde- ar ea Dat a Channel ; and t he

Local -area Data Channel TDM Pi | ot Channel

[00181] The TDM Pilot 1 Channel shall span one OFDM symbol. It shall be

transmitted at the OFDM symbol index 0 in the superframe. It signals the start of a new
superfame. It may be used by the FLO device for determining the coarse OFDM

symbol timing, the superframe boundary and the carrier frequency offset.

[00182] The TDM Pilot 1 waveform shall be generated in the transmitter using the
steps illustrated in FIG. 11.

TDM Pilot 1 Sub-carriers

[00183] The TDM Pilot 1 OFDM symbol shall be comprised of 124 non-zero sub-
carriers in the frequency domain, which are uniformly spaced among the Active sub-
carriers. The i TDM Pilot 1 sub-carrier shall correspond to the sub-carrier index j

defined as follows:

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



[00180] The TDM Pil ot Channel is conprised of the

foll owi ng conponent channels: TDM Pilot 1 Channel
war@sn3nen i dentification channel (WC); Local PEr/es2007/079785

Identification Channel (LIC); and TDM Pil ot 2 Channel

Transition Pilot Channel (TPQS5 TDM Pilot 1 Channel

[00181] The TDM Pil ot 1 Channel shall span one OFDM

%ﬁpb0|' It shall_be transnitted at the OFDM synbol o

[00d841 Bofenthah thes TBM PHab Chapngl; ¢aes net upe the %%rcaémerawﬂh index

e superfane. It may be used by the FLO device for

determ ni ng the coarse OFDM synbol timng, the

TR R R B P4t Of m Shal | “Be generat o i
[pTsagPetin ek, S P B B ik & i dnfommation

Pt S YIHRO hatedd@IshalD8e GRANGIcE adif a 2844 (PlﬁezZreFe@dback shift register

subcarriers in the frequency domain, are

(AiSBor ntvith s eesedtaanoisguase Act (Be sub@ath &fls. amhe inifipl  state
1?'1"15(5(10‘?506‘00%6@0&)&“‘ ﬁ%@@ oug)é; bt G ﬁ&]{i BB rbeéi‘l’asst ﬁ&ﬁ%vts.elf the LFSR

ub-carrrer ["OWs: 4

B, 3¢ s;lys{;blaﬁmsks @ﬁ%sm&syﬁoe 48] -
s%g%glgﬁegt?% th index 2048 TDMPilot 1 Fixed e theoutputbit

g loJe Lol DB, P@/ﬁ&l%lr@ 4G ﬁ%odﬂb% W@NLEI& lv?r{'lcﬁl'%orresponds to the mask

rrier be nodul at ed
assﬁmauasdmlthrslqndt (sexr Tiabld hj whiphtféléows Istea)l | Thod KpRneruatueel shall be as

usi | i near feedback shift register (LFSR)

ﬁ%ﬂéﬁéﬁatﬁf sequence h (D) = D20+D17+l and initia

t ate ' 11110000100000000000' . Each out put bit al |
EOT86k ZhnBacchinfaraafiongaiiom shybearresporst iartee fist %% output bits. The

(55 R A PSSR IR Bygogromor

WithwhHY eppeati@pdires nodul o- 2 addi ti on, which
corresponds to the mask associ at ed with slot 1 (see

[0maB® Ghe Dig-bh TOM PR 1| Akl patteh® daHSRtist TDM BI6t 1 Information

shall be as speC|f|ed in FIG 12
packet and is denoted as P11.

[00188] Each group of two consecutive bits in the P11 packet shall be used to generate
QPSK modulation symbols.

Modulation Symbols Mapping

[00189] In the TDM Pilot 1 information packet, each group of two consecutive bits,
P11(2i) and P11(2i+1), 1= 0,1,...123, which are labeled as sy and s, respectively, shall be
mapped into a complex modulation symbol MS= (ml, mQ) with D = 4 as specified in
Table 6 below. This factor is calculated using the fact that only 124 of the 4000

4000
124

I3

. . . 1
available carriers are being used. Ex 4.



[00186] The fixed information pattern shall correspond
to the first 248 output bits. The first 35-bits of the
WO 00ggi3g9at t ern shall be ' 110101001001 101 101rdI/082007/079785
100101 100001", with ' 110" appearing first. [00187]
The 248-bit TDM Pilot 1 fixedattern is called the
TDM Pilot 1 Information packet and is denoted as PlI.
[ 00188} —FEach—group—of two consecutive bits inthe P
packet shelutbite used to gener deduliRBiK SymchdlaMSon
synpol s. Mdgul at i on|{Synmpbol' s Mpppi ng [00189] I'n fhe TDM
Pillot i nf or mai% on|packet, each group of two
consecuyjive|bitg, PIII(2i) andPl |l (2i+1),|i = 0, 1.
.. 123, whicfhr—aret+abeted—as—So—and—Sirespectt vciﬂ,
shqll b mappedlint¢ a conpl eXPrnodul atioh symbolD M=
(M}, n wih Dyp= 4|as specifiped in Tablpg 6 bel apy.
This—factor s catcytated—using—thefactthat—onty—124
of [the 4000|. aVailable carrid?s are beihg used-Pable
6 - QPSK Modul at i oQaﬁggl_ﬁﬂﬁg%Ia@O a%% shows the
signal constellation tor the nodul at’i on.
Modul ation Synbols to Sub-carrier Mapping [00191] The
ith nmodul ation synmbol MS(i), i =0,1,. ..,123, shall

be pped to the subcarrier wi.ith_ index j as ecified

Blﬂé%loﬁg(ﬁylﬁ bR hsoRERIh c sl ation for [ﬂ@m@B% fﬁ?@%ﬂon-

modul ated TDM Pilot 1 sub-carriers shall undergo

MondwaiapXymbels te Sul-carni¢r Mappingcussed | at er.

W de-area |dentification Channel (WC) [00193] The

W0d81jaTba i teduliafivr aymbol MiGhriet 0{W .0)23s bl bemappasie the sub-

OFDM s%lwbol Lt sh&l |, be.t r?nsrri tted at OFDM synbol

P EESVED (TieR J 85, PECHICd REVIYS o1 | ows the TDM Pilot 1

8;%3 nbol . This is an overhead channel that is used
d?,(RIQWOHd)P(H‘étIOH

[00192] The modulated TDM Pilot 1 sub-carriers shall undergo common operations as

will be discussed later.
Wide-area Identification Channel (WIC)

[00193] The Wide-area Identification Channel (WIC) shall span one OFDM symbol. It
shall be transmitted at OFDM symbol index 1 in a superframe. It follows the TDM
Pilot 1 OFDM symbol. This is an overhead channel that is used for conveying the
Wide-area Differentiator information to FLO receivers. All transmit waveforms within
a Wide-area (which includes Local-area channels but excludes the TDM Pilot 1 Channel
and the PPC) shall be scrambled using the 4-bit Wide-area Differentiator corresponding

to that area.

[00194] For the WIC OFDM symbol in a superframe only 1 slot shall be allocated. The
allocated slot shall use as input a 1000-bit fixed pattern, with each bit set to zero. The
input bit pattern shall be processed according to the steps illustrated in FIG. 14. No

processing shall be performed for the un-allocated slots.
Slot Allocation

[00195] The WIC shall be allocated the slot with index 3. The allocated and un-
allocated slots in the WIC OFDM symbol are illustrated in FIG. 15. The slot index



Wde-area Differentiator information to FLO receivers.
Al transmt waveforns within a Wde-area (which

WO paBH89S1 Local - ar ea channel s but excl udes t hePDB2007/079785

Pilot 1 Channel and the PPC) shall be scranbl ed using

the 4-bit Wde-area Differenti7ator corresponding to

that area. [00194] For the WC OFDM synbol in a

superframe only 1 slot. shall be allocated. The . .
gigse it By Aedhatsmapy toydigeriase Onter OEDNlogmbel ingexylgvhich will be
BRLIEE It th each bit set to zero. The input bit

pattern shall be processed according to the steps

b k..FI G 14. No processing shall be

ggirl#%%m%? 8?1%{ he un-allocated slots. Slot Allocation

VTR PR g Pkl b L e STl T4 patem

E&Qf‘ﬁtiﬁ% PADO@bAS, Wik sddhasieskt itd <67l CrhclBuffeld orsth®un-allocated slots
i ndexchosen is the one that maps to interlace 0 for

grbNiedgirbebty. ndex 1, which will be discussed |ater.

Filling of Slot Buffer [00196] The buffer for the

aloit Scearebollingg ot shal |l be conpletely filled with a fixed
pattern consisting of 1000 bits, with each bit set to
[00197]TiRe bith fofreaclf allodanel siot Auffacseialdbes KOIRS d deqhdntiblly with the

left enpty. S|lot Scranbling [[00197] The bits of each
srpmplst @aﬁ/ﬁgr gtts BufFEPmizeathe tils Deer to nedgRiies: i Ahg yerambled slot

bufel é&%sﬁ%{cﬁ@k@%lo@% ti By tiendi& %@@B{Wé)%&éﬁ‘iﬂe 0,157}, The

prior to ation. The scranbl ed sl ot "buffer
swamblsppsediengpetused Fatany mtbesbuifer deppedoor thea@FBB( symbol index and

&%e[g.i 0,1,. .., 7}. The scranbling sequence used
SlAfRAE| ot " buffer depends on the OFDM symbol i ndex
and the slot jndex. [00198] The scranbling bit i
K04 9310 Ehe sramblingebis srnugageatiell g capizalgpiiecae gansipies wath a 20-tap

) . ' A . it h -
Ak AR:abARn FERAATESRIMiS (HEQL AL (oAt D) B IAED ™1, as
d®wnlineFtG.dios Mibt tansrsitiat fhalisse a ssighglLESR kSR IIftomsalssions.
transm ssi ons.

[00199] At the start of every OFDM symbol, the LFSR shall be initialized to the state
[dgdzdld003czc1coboa10a9a8a7a6a5a4a3azalao], which depends on the channel type (the
TDM Pilot or the Wide-area or the Local-area Channel), and the OFDM symbol index

in a superframe.

[00200] Bits ‘dsdodidy shall be set as follows. For all the Wide-area channels (the
WIC, the WTPC, the Wide-area OIS and the Wide-area Data Channel), the Local-area
channels (the LIC, the LTPC, the Local-area OIS and the Local-area Data Channel) and
the TDM Pilot 2 Channel and the 2 Reserved OFDM symbols when the PPC is absent,
these bits shall be set to the 4-bit Wide-area Differentiator (WID).

[00201] Bits ‘03020100’ shall be set as follows: for the TDM Pilot 2 Channel, the Wide-
arca OIS Channel, the Wide-area Data Channel, the WTPC and the WIC these bits shall
be set to ‘0000’; for the Local-arca OIS Channel, the LTPC, the LIC and the Local-arca
Data Channel and the 2 Reserved OFDM symbols when the PPC is absent, these bits
shall be set to the 4-bit Local-area Differentiator (LID). Bit bgis a reserved bit and shall
be set to ‘1°. Bits ajo through ag shall correspond to the OFDM symbol index number in

a superframe, which ranges from 0 through 1199.



[00199] At the start of every OFDM synbol, the LFSR
shall be initialized to the state
W@ e®dashbdnc3c2clcoboaloa9a8a7ab6a5a4a3a2alao]l , REi/UR2007/079785
depends on the channel type (the TDM Pilot or the
W de-area or the Local -area CGtannel ), and the OFDM
syrrbol index in a superfrane. [00200] Bits dsd2di do
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bits shall be set to the 4-bit Wde-area
Differentiator (WD) [00201] Bits ' C3C2C
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specified in Teble 7NQ§1L%,O a%&@uﬂDd‘f‘&%htS%éoc' at ed
wth Dfferent Sl ots [ 00203] The shift register shall

be rel oaded with a new state [ d3d2di doC3C2C Coboai oa9a
8a 7 a 6abada3a 2aiao] for each slot at the start of
9203 TDM Skyifrbolreglsﬁfbdm sitdlion 1By mheloalppi wgh[ 00204]ew  state

E@% g n(%?:g% de al(t)ab\é\%gfa? g%sgz%éa%glao] %tegclfl rs?ol‘ln att Il%e i sttil‘t of every OFDM

symbol.
Modulation Symbol Mapping

[00204] Each group of two consecutive bits from the i scrambled slot buffer, SB(i, 2k)
and SB(i, 2k + 1), i=3, k = 0,1,...499, which are labeled as sy and s,, respectively, shall
be mapped into a complex modulation symbol MS= (ml, mQ) as specified in Table 6
with D = 2. It is noted that the value of D is chosen to keep the OFDM symbol energy
constant, since only 500 of the 4000 available sub-carriers are used. FIG. 13 shows the

signal constellation for the QPSK modulation.
Slot to Interlace Mapping

[00205] The mapping of slots to interlaces for the WIC OFDM symbol shall be as

specified as discussed later in this specification.




and SB(i, 2k + 1), i=3, k =0,1, . ..499, which are
| abel ed as So and S1, respectively, shall be napped
WO ni08/039960Npl ex nodul ati on synbol MsS= (m, Q) PEBUS2007/079785
specified in Table 6 with D= 2. It is noted that the
value of D is chosen to keep I%he OFDM synbol energy
constant, since only 500 of the 4000 avail abl e
sub-carrjers are used. FIG 13 shows the signa
Manping oiRlppRutfer MW@‘M@%‘&Q}P 19 Idprlacy %‘lb'%r riers
Interl ace Mappi ng [00205] The mapping of slots to
[09286] 2bes0q mpdulh@orws@lmmm th? plisiatodisint|shabbespquentially assigned
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?@ﬂﬁﬁaénnFW§‘T?ﬂ‘§ Iex nDduIatlon synbol (where i e
to, the arrier of that
fien The. Meppba e SR ors D 0SS Lo B MRl ARpgions  as

Wegfﬁeubat@laﬁlrth@rsﬁe&ﬁ@hbnunder go conmon operations as
specified later in thls speci fication. Local -area

Fg&{ﬂdr%éf(ﬁ{dtﬁﬁa UL élL(Fg)[OOZOS] The Local - area

entification shal |l span one OFDM

MR8 The bRtk 1RErd SRR G I S B DT ol 1
shaiibled traridntiged 9t QFDM eyhdat ileamel atshpérfinmeusedoli®rs the WIC

conveylng®@he Local -area Differentiator information to
Praonsle@EPME sEmbel | Thigdajangvsehcpd ghamct heavepednor srayqying the
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rframe onl ngl e sl ot shall be
S geide-Soh Pl doutwrdhan PeSu®h 1000- biv
fixed pattern as |nRgt These bits shal
[00209] For the LIC OFDM symbol in a superframe only a single slot shall be
allocated. The allocated slot shall use a 1000-bit fixed pattern as input. These bits shall
be set to zero. These bits shall be processed according to the steps illustrated in FIG. 14

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

[00210] The LIC shall be allocated the slot with index 5. The allocated and un-
allocated slots in the LIC OFDM symbol are illustrated in FIG. 17. The slot index

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

[00211] The buffer for the allocated slot shall be completely filled with a fixed pattern
consisting of 1000 bits, with each bit set to ‘0’. The buffers for the un-allocated slots

shall be left empty.
Slot Scrambling

[00212] The bits of the LIC slot buffer shall be scrambled as specified in 0. The
scrambled slot buffer is denoted by SB.



be set to zero. These bits shall be processed

according to the steps illustrated in FIG 14 No
wee@sme3wsng shall be perforned for the un-all oREE/ES2007/079785

slots. Slot Allocation [00210] The LIC shall be

allocated the slot with index3®. The allocated and un

allocated slots in the LIC OFDM synbol are illustrated

in FIG 17. The slot index chosen is the one that maps

Modulation $yrebe) YI3ppieDM synbol i ndex 2. Filling of

Slot Buffer [00211] The buffer for the allocated sl ot .
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Table 6 with D = 2. The value of D is chosen to keep
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to Interlace Mapping [00214] The mapping of slots to
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OFDM Common Operation

[00216] The modulated LIC sub-carriers shall undergo common operations as specified

as discussed later.
TDM Pilot 2 Channel

[00217] The TDM Pilot 2 Channel shall span one OFDM symbol. It shall be
transmitted at OFDM symbol index 3 in a superframe. It follows the LIC OFDM

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

[00218] For the TDM Pilot 2 OFDM symbol in each superframe only 4 slots shall be
allocated. Each allocated slot shall use as input a 1000-bit fixed pattern, with each bit
set to zero. These bits shall be processed according to the steps illustrated in .F1G.14

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

[00219] In FIG. 14 the mapping of slots to interlaces ensures that the allocated slots are
mapped into interlaces 0, 2, 4, and 6. Therefore, the TDM Pilot 2 OFDM symbol is
comprised of 2000 non-zero sub-carriers which are uniformly spaced among the Active
sub-carriers (see [00151]). The i TDM Pilot 2 sub-carrier shall correspond to the sub-

carrier index j defined as follows:
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that interlace. OFDM Common Operation [00216] The
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StedAlllopatiger f ormed for the un-allocated slots. [00219]

In FIG 14 the mapping of slots to interlaces ensures
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JEMsBh) @F 18066 i BRI B &titd Forst TRt Behrdrd fd7! e uABdlocated slots
shall be left empty.

Slot Scrambling

[00224] The bits of the TDM Pilot 2 Channel slot buffers shall be scrambled as
specified as discussed above. The scrambled slot buffer is denoted by SB.

Modulation Symbol Mapping

[00225] Each group of two adjacent bits from the i scrambled slot buffer, SB(i,2k) and
SB(, 2k + 1), 1=0,1,2,7, k = 0,1,...499, which are labeled as s, and s;, respectively, shall
be mapped into a complex modulation symbol MS= (ml, mQ) as specified in Table 6
with D =1. The value of D is chosen to keep the OFDM symbol energy constant, since
only 2000 of the 4000 available sub-carriers are used. FIG. 13 shows the signal

constellation for the QPSK modulation.
Slot to Interlace Mapping

[00226] The mapping of slots to interlaces for the TDM Pilot 2 Channel OFDM symbol

shall be as specified herein.



Filling of Slot Buffer [00223] The buffer for each
al l ocated slot shall be conpletely filled with a fixed
W@2a0808995consi sting of 1000 bits, with each biPCHES200T079785
"0'". The buffers for the un-allocated slots shall be
left enpty. Slot Scranbling [3I0224] The bits of the
TDM Pil ot 2 Channel slot buffers shall be scranbled as
speci fied as _discussed above. The scranbl ed sl ot
P{Eﬂ’ﬂ)é‘ig piSlgtRutfegMadulgsiompymbels to, Intexlaesodulvapysions
00225] Each group of two adjacent bits fromthe 1th
ANb|Thel 580 modplatier pymigpy in @kyllogaigd skt ishalbhe sequgntially assigned

J.Eion g@%%nt%ﬂ;% 51b Cagl‘l ] assqgﬁ(ﬁ%s W@' &hco e% %podu?a(éloﬁssryﬁgool (where

respectiverly, be “map I'nto
mecyl, aroo T ble 6
wi th % o) @%2‘3%1 BT o h%i‘%%%?’%ﬁ KBt T orom

engfgx)qgnatant since only 2000 of the 4000
val é%ﬁ% Q- RA %rs are used. FIG 13 shows the

o3 162 it ROu2 Bl FreTieaph g ot el plerée” common

b rqulﬁg%pgcgqedt}{é@elﬂ'w Pl | ot 2 Channel OFDM syrrbol
be as specified herein. Mapping of Slot Buffer

gl oy i e o e e [0z
R e R
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W.g%&oﬁp@m%ﬁ{ﬁﬂe%aﬁﬁreﬁ RE& b PeheMBE&I Area Data Channel is
called the LTPC. The WTPC spans 1 OFDM symbol on either side of every Wide-area
channel transmission with the exception of the WIC (the Wide-area Data and the Wide-
arca OIS Channel) in a superframe. The LTPC spans 1 OFDM symbol on either side of
every Local-area Channel transmission with the exception of the LIC (the Local-arca
Data and the Local-area OIS Channel). The purpose of the TPC OFDM symbol is two-
fold: to allow channel estimation at the boundary between the Local-arca and the
Wide-area channels and to facilitate timing synchronization for the first Wide-area (or
Local-area) MLC in each frame. The TPC spans 20 OFDM symbols in a superframe,
which are equally divided between the WTPC and the LTPC as illustrated in FIG. 10.
There are nine instances where the LTPC and the WTPC transmissions occur right next
to ecach other and two instances where only one of these channels is transmitted. Only
the WTPC is transmitted after the TDM Pilot 2 Channel, and only the LTPC is
transmitted prior to the Positioning Pilot Channel (PPC)/Reserved OFDM symbols.

[00230] It is assumed that P is the number of OFDM symbols in the PPC or the number
of Reserved OFDM symbols in the case where the PPC is absent in a superframe, W is
the number of OFDM symbols associated with the Wide-area Data Channel in a frame,
L is the number of OFDM symbols associated with the Local-area Data Channel in a

frame, and F be the number of OFDM symbols in a frame.
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[00232] All slots in the TPC OFDM symbols use as input a 1000-bit fixed pattern, with

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

FIG. 14.

Slot Allocation

[00233] The TPC OFDM symbol shall be allocated all 8 slots with indices 0 through 7.
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Filling of Slot Buffer

[00234] The buffer for each allocated slot shall be completely filled with a fixed pattern
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Table 8 - TPC Location Indices in a Superframe



Table 8 - TPC Location Indices in a Superframe [00232]

Al slots in the TPC OFDM synbol s use as input a
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These bits shall be processed according to the steps

illustrated in FIG 14. Slot # | ocation [00233] The

TPC OFDM synbol shall be allocated all 8 slots with

indices O . through 7. Filling of Slot Buffer [00234]
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constellation faor the QPSK nodul ation. Slot to

iragierd acign Bppi ng [ 0023713 ThewsaRreisithadfcosdtelaiohOfor the QPSK
interlaces for {he TPC OFDM synbol shall be as

speci fied herein. Mapping of Slot Buffer Mdul ation
BPAPIIQN-t o Interlace Sub-carriers [00238] The 500
nodul ati on synbols in each allocated slot shall be
§b‘<§|ﬁﬂemtﬁdfl¢%ﬂ¥’l@@9i@1ed to 500 interlace sub-carriers as
follows: the 1th conpl ex nodul ati on synbol (where i

[0237]. The 48@ping sfhslbts toeintajapesdfarahe ﬁlﬁ’QtOFIﬁVIbsymdauilshall be as
of tfh%th i nterlace. OFDM Common Operation

SpeCIIic crein.

Mapping of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00238] The 500 modulation symbols in each allocated slot shall be sequentially
assigned to 500 interlace sub-carriers as follows: the i™ complex modulation symbol

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

OFDM Common Operation

[00239] The modulated TPC sub-carriers shall undergo common operations as specified

in herein.
Positioning Pilot Channel /Reserved Symbols

[00240] The Positioning Pilot Channel (PPC) may appear at the end of a superframe.
When present it has a variable duration of 6, 10, or 14 OFDM symbols. When the PPC
is absent, there are two Reserved OFDM symbols at the end of the superframe. The

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

[00241] The PPC structure including the information transmitted and the waveform

generation is TBD.



[ 00239] The nodul ated TPC sub-carriers shall undergo

comon operations as specified in herein. Positioning
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ResepatadmerDM Syrrbol s [ 00243] When the PPC is absent,
there are two Reserved OFDM synbol s at the end of the
ﬁﬁ]f Aot (PP RELerfbd OFDNI S thofsnﬁe ResHLVE @Omxed pattern,
nbol s use as input a 1000- b t fixed pattern,
wiblradh bit s@tto zeroz dihese Hilveshell b tpsocskral Iacctmdlpg(b@ &mps illustrated
c]Tc[gf |ng to the steps illustrated in FIG 14 Sl ot
A''Gtafi on [00245] The Reserved OFDM synbol shall be
allocated all 8 slots with indices 0O through 7.
plot Allegatdn ) ot Buffer [00246] The buffer for each
al l ocated slot shall be conpletely filled with a fix
PHR242l hhe dipseryed AF IOV so0brlbihel, bwltlwa@dcﬁll 15 ﬁ10§e’evlthomdlces
tQu ot Scranbling [00247] The bits of each
hl? Gtated Reserved OFDM synbol slot buffer shall be

Filling of Slot Buffer

[00246] The buffer for each allocated slot shall be completely filled with a fixed pattern
consisting of 1000 bits, with each bit set to ‘0.

Slot Scrambling

[00247] The bits of each allocated Reserved OFDM symbol slot buffer shall be
scrambled as specified in 0. The scrambled slot buffer is denoted by SB.

Modulation Symbol Mapping

[00248] Each group of two consecutive bits from the i™ scrambled slot buffer, SB(i,2k)
and SB(i,2k + 1), 1=0,1,2,...7, k = 0,1,...499, which are labeled as sy and s;, respectively,

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

Table 6 with D = !/ ‘/5 FIG. 13 shows the signal constellation for the QPSK

modulation.
Slot to Interlace Mapping

[00249] The mapping of slots to interlaces for the Reserved OFDM symbols shall be as

specified herein.
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according to the steps illustrated in FIG. 19.
Encoding

[00254] The Wide-area OIS Channel Physical layer packets shall be encoded with code
rate R = 1/5. The encoder shall discard the 6-bit TAIL field of the incoming Physical
layer packet and encode the remaining bits with a parallel turbo encoder as specified
herein. The turbo encoder shall add an internally generated tail of 6/R (=30) output
code bits, so that the total number of turbo encoded bits at the output is 1/R times the
number of bits in the input Physical layer packet.

[00255] FIG. 20 illustrates the encoding scheme for the Wide-area OIS Channel. The

Wide-area OIS Channel encoder parameters shall be as specified in Table 9 below.

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

Table 9 -Parameters of the Wide-area/Local-arca OIS Channel Encoder
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specified in Table 10, which is shown below. Within a puncturing pattern, a ‘0’ means

that the bit shall be deleted and a ‘1’ means that the bit shall be passed. The constituent
encoder outputs for each bit period shall be passed in the sequence X, Yo, Y1, X', Y'o,
Y'; with the X output first. Bit repetition is not used in generating the encoded data

output bits.

[00261] The constituent encoder output symbol puncturing for the tail period shall be as
specified in Table 11, shown below. Within a puncturing pattern, a ‘0’ means that the

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

[00262] For rate 1/5 turbo codes, the tail output code bits for each of the first three tail
periods shall be punctured and repeated to achieve the sequence XXY(Y Y, and the tail
output code bits for each of the last three tail bit periods shall be punctured and repeated
to achieve the sequence X'X'Y'0 Y"1 Y';.
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Table 11 -Puncturing Patterns for the Tail Bit Periods for the OIS Channel

[00264] It is noted that in Table 11, for rate-1/5 turbo codes, the puncturing table is to
be read first from top to bottom repeating X, X', Y, and Y'; and then from left to right.

Turbo Interleaver

[00265] The turbo interleaver, which is part of the turbo encoder, shall block interleave

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

[00266] The turbo interleaver shall be functionally equivalent to an approach where the

entire sequence of turbo interleaver input bits are written sequentially into an array at a
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64(1) ext)maest Emgvhandx (@bt &ianidegs a anwtspénific wilse o atgblallpokup.
except the n LSBs. Next bitreverse the five LSBs of
[Ge268loGnb@ming the pfarcded. inAFI(brﬁZattha/@r@m;spimlchﬂdﬂ |de1$smining the
is then formed that has its MSBs equal to the v

BEbaIntteayeT RIS Ny @b@fﬁéb18§h%ﬁn%1}?dt jnfeger sga té%ﬁ}&quﬂtocr 20+3.
qﬂ‘legtgte\@lt ﬁ@wf? IBEI%W e§ fhis td%lgatﬁablt fol? Itﬁ’é ftﬁ)O&Jl{e&eyn cgplzaégrl packet. The

e proces el Udes accepting the
procpstal edoicpess aﬁtlashmrguarp(jt + agidbitesmntef to O angd dxﬁsstutghfaa n most

Nt urbo; .ath is discarde Finally, th

SBnHCEH s @#ﬁ%@ TR &b SRt qrwedsa@gwg %UFr@OR@ New value. Then,
iRE4r alll &Lt QR RUERt ﬁg&ffc%ﬁecﬁfse(@SBQ} bt thd \lfalN UTH’@ rocess further
I nterl eaver output addresses are obtained. Tab 5

hghides ot gethe erbiPautputatf ¢he Rhls leolmp def Tgd bnTable 13 shown below

P10 Ko RRter s Bk £ Pl (o Bl RETHERY Fls dopends

bh thelvalierdfeavi ng is a form of

[00269] The process further includes multiplying the values obtained in the previous
steps of extracting and obtaining, and then discarding all except the n LSBs. Next bit-
reverse the five LSBs of the counter is performed. A tentative output address is then
formed that has its MSBs equal to the value obtained in the bit-reverse step and its LSBs

equal to the value obtained in the multiplying step.

[00270] Next, the process includes accepting the tentative output address as an output
address if it is less than Nturbo; otherwise, it is discarded. Finally, the counter is
incremented and the steps after the initialization step are repeated until all Nturbo

interleaver output addresses are obtained.



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

W@ s/ 0bioss are mapped into different constell ap¢DEOS2007/079785
synbols. [00272] The Bit Interl eaver shall reorder the
turbo encoded bits as per theddoll ow ng procedure: a .
For N bits to be interleaved, the bit interleaver
matrix Mshallbe a 4 colums by N4 rows block
interleaver|. The N inpuf bi {Ruirkhal | |be wriiboen i it o

the interl garhygan Layercpl umnertmvero! Um 1aefeenrti al | y.
Label the rjowp,Qf:t 5 NMat r BlocMsiye i rde@dramet@per P | =

O through W4 - 1 and rJWON theflrst rpw. b. [For
every rowj —with evenlindex P 2 —n), fhg=

el enents in thel;l)lod and|the %pd coI ym shad | be

i nt er changed- . FOr every row with odd index (] nod

2 1=0), the el erréliﬁfob 12 Twreo Inferleaver Paremdteh col unm
shal | be interchanged. d. Denote the resulting matrix
by The contents of shall be read out row w se, from
left to right. 8023 HHG—23+Hustyates—the out put
of the bit-interllableer| for I he hypprt hethead c¢ase of N
= 20. Data Slof Ahdaxcaf ikmri¢s00274dexFor HingesWV de-ar ea

a S Channel , 7Tfa'[3 st ..a.. ?&FW per OFDM
synmbol for theltransm ch%z ﬂLi Chlannet tdir bo

encoded packets. The Wde3area QI3 Chann&? shall use
transmt node %. Thereforq, 1§ reguiries § daja slots
t o accommodat e Hhe—ecentent—efra—s+hrgle—tdurbe encoded
packet. Sorme W de-&rea O H channdlP t uF bo 3encdded
packets may span tyo consegutijve YgFDM sy@@ol $. The
data sl ot all o¢attons—are made—at—theMAC tayer.
Filling of Data Slot Buffb&f [00274] The 7
bit-interleaved coegle bjts2df a Wxie-area2f) S|Channel
turbo encoded acket shal :13 be WriLten sequential |y
into 5 consecutdve datia slot buffers in &ither one or

8 9 24 9
9 3 25 13
10 15 26 23
11 3 27 13
12 13 28 13
13 1 29 1
14 13 30 13
15 29 31 13

Table 13 - Turbo Interleaver Lookup Table Definition
Bit Interleaving

[00271] For the OIS Channel and the Data Channel, the bit interleaving is a form of
block interleaving. The code bits of a turbo encoded packet are interleaved in such a

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

[00272] The Bit Interleaver shall reorder the turbo encoded bits as per the following

procedure:

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

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



two consecutive OFDM synbols as illustrated in FIG

24. These data slot buffers correspond to slot indices
wazaonosegh 7. The data sl ot buffer size shall PE/USDO7/079785

bits. It is noted that the data slot buffer size is

1000 bits for QPSK and 2000 bdits for 16- QAM and

| ayered nodul ation. The 7 Wde-area O S Channel turbo

encoded packets (TEP) shall occupy consecutive slots

Bt celuppnyeedlimpescarmitirly niabs! ithe faves of de- mpas M gy index j,
el _ S ing [00276] The

RRERIG0 LRGN 1l om0 a8 1, L O onr anb ed

as specif] [ [ h I S ffer i Syn

donot b 8y 558 RepBid et RS U TR SRS R A2 and he

p'oo@radhn shalt be gtavpangbdt wo consecutive bits fromthe

1th scranbled slot buffer, SB(i, 2k) and SB(2k + 1),

I = 1, ¢ 2Fer every’sowKwith 8dd index -@|4r98d 2WAp Y bhedl @R 186 188nd the 4™
SO and S1, respectively, shall be mapped into a

edwpnehalhbaintesehawgedynbol M= (M, nQ as specified in
Table 6 with D= . FIG 13 shows the signa

const gl pahbennd &Eulﬁﬂ%ngtgr&% ndubrgk !c@ﬁtentsuq‘lo@tl\_/[ tsBall be read out row-
Interlace Mappi ng [00278] The mapping of slots to

wiscetrpmde’ tf oghtt he W de-area O S Channel OFDM synbol s

shall be as specified herein. Mapping of Slot Buffer

M92 7B JaF1@r23Yluktodtss the outpuef theeiSuberizavari fer the[lIPRHOTical case of
e.500 nodul ati on synbols in each allocated sl ot

T
gﬂé " be sequentially assigned to 500 interlace
sub-carriers _as per the follow ng procedure: a .
BatnPlat Allogaitny Sub-carrier Index Vector (SCIV); b

Let i be an index variable in the range ( i {0,5 11} )

[00R7A4} Fen theeWida-areq;Ol6 Chamagh ek dpte slothyshali deallgicated per OFDM
I [t LI ' de e re b

YA S o G SESE DB ISRRAE) DR STHL 08 o

6Gdn¥icl shall use transmit mode 5. Therefore, it requires 5 data slots to accommodate

the content of a single turbo encoded packet. Some Wide-area OIS Channel turbo

encoded packets may span two consecutive OFDM symbols. The data slot allocations

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

[00275] The bit-interleaved code bits of a Wide-arca OIS Channel turbo encoded
packet shall be written sequentially into 5 consecutive data slot buffers in either one or
two consecutive OFDM symbols as illustrated in FIG. 24. These data slot buffers
correspond to slot indices 1 through 7. The data slot buffer size shall be 1000 bits. It is
noted that the data slot buffer size is 1000 bits for QPSK and 2000 bits for 16-QAM and
layered modulation. The 7 Wide-area OIS Channel turbo encoded packets (TEP) shall
occupy consecutive slots over 5 consecutive OFDM symbols in the Wide-area OIS

Channel (see FIG. 10).
Slot Scrambling

[00276] The bits of each allocated slot buffer shall be scrambled as specified in Table .
The scrambled slot buffer is denoted by SB.



e . If i<5 11, then increnent i by 1 and go to step c;
and f . Map the symbol with index, j ( ;' e {0,499} ),

WO p008/0s@tn sl ot to the interlace sub-carrier WEHUBIWAEKTITSS

SCIV [j ] assigned to that data slot. [00280] It is
noted that index SCIV needs t42 be conputed only once
and can be used for all data slots. OFDM Common
&ﬁpr ati on 00281] The nodul ated Wde-area O S Channel
%tosMﬁfiPlatﬁWHeqry&é}"@%mmn operations as
Hﬁgm f| ed herein. Local-area O S Channgl [00282] This
AhleFaghsgiigup @f thwo consesytivy bith&aen thafiosammbded deobuffer, SB(,

%%aa&?tslB\(Suchqz 9530% at7eq< W' h tz[’f)a%%l R §helAL & L 8y and s,

nnel s thei't sChedu nsSm ssion tinesa

sdspdctiatlypsiadli be$napped tite accwmplei msetduddtionhagyinbol MS= (mI, mQ) as
Local -area O S channel f/gans 5 OFDM synbol intervals
B

specERANnSLHYRS & v D se€ VRl Gr1d.0)3 shdR8R3]sidhe B diagidh for the
|'ayer packet for the Local-area O S Channel shall be

RPoKaseddatincor ding to the steps illustrated in FIG

14 Encodi ng [00284] The Local -area O S Channel

Sloy ¢0 beterlhesyMhappingket s shal |l be encoded with code rate

R = 1/5. The encodi ng procedure shall be identical to

[002078]f The tinppitigdef alosatcOinter{dranti@l thehWsdsaka [@BeChannel OFDM

pack?t g_hgﬁs speC|f ed herein. Bit Interleaving [00285]
b&@éép?ﬁl eeddpifiAel turbo encoded packet shall

be b|t inter|l eaved as specified herein. Data Sl ot

Mapping olo¥lof BoffesModylationsSyrpbaels tohdgrlagesSuinesyiars 7

data slots shall be allocated per OFDM synbol for the

tﬂﬂaﬁ%]rﬁf Bsid®h odulatipo spmboldeth paabk etlecatcTihslot sball -ter sguentially

t t 5. Ther ef i t
Reikafy ios@ ket g A RO B Ba g ot & !
Create an empty Sub-carrier Index Vector (SCIV);

b. Letibe an index variable in the range (7 € {0,511} ). Initialize i to 0;

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

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

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

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

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

[00280] It is noted that index SCIV needs to be computed only once and can be used

for all data slots.
OFDM Common Operation

[00281] The modulated Wide-area OIS Channel sub-carriers shall undergo common

operations as specified herein.
Local-area OIS Channel

[00282] This channel is used to convey overhead information about the active MLCs

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



content of a single turbo encoded packet. Sone

Local -area O S turbo-packets nmay span two consecutive
W@REDOR039Rbol s. The data sl ot allocations are nRCBEUS2007/079785

the MAC layer. Filling of Data Slot Buffers [00287]

The bit-interl eaved code bits4lf a Local-area A S

Channel turbo encoded packet shall be witten

sequentjally into 5 consecutive data slot buffers in
#hq plet alderatians, ihdhe eHERE FHPYE20eDM sy hpeil-gregdOIS channel spans 5

OFDHR ts%lﬁ%@qnﬂ.epva éoi?eaa?%ggﬁ]%@e Fﬂ(ﬁtl Q?Uf fers

correspo to s I nd roug The data sl ot
r 81 I hts. Th - are
PAAASETR R0 B8P0t SorTfel cHOTRSHaH procesed
saoEReyto the stepoillmistpated indFIGongecut i ve OFDM synbol s in
the Local -area O S Channel (see FIG 25). Slot
Batahbi ng [00288] The bits of each allocated sl ot
buffer shall be scranbled as specified in 0. The

F@Q@ﬂ]b*l“ﬁ‘gLﬁéa@-tar&%lfse@ha{nﬁequg@fcgﬂla % dﬁ@ké\@ﬁﬁl‘ll% @boddtwith code
o Modul ation Synbol s [ 00289] Eac roup of two

con Bee UtS. vEhdenwdinggmoedderclshall deridersicebtosthet fop wlid Biige-area OIS
i, .a SB(i, 2k + 1 i=l,.2,. ..7, k =0,1,..
éﬁé‘ﬁ‘,el éﬁ%s&%?%?g Hga&?lﬁfétls 'éI%ISpé?%%@ heifis1 respectively,

shall be mapped into a conpl ex nodul ati on synbol Ms=
BHiIntertaving specified in Table 6 with FIG 13 shows

t he si gnal constellation for the %SK nodul ati on. Sl ot
109285 Ehe deealwugrpPhy Chaomd tyrbaigacersd giapket shalk betbit intgricaved as
' I for the Local -area O S Channel OFDM synbol s
é@gﬂed%‘éreez% speci fied herein. Mapping of Slot Buffer

u i, an nbols to Interlace Sub-carriers [00291]
gﬁ?“s%ié@‘%ﬁf"é‘ shal | be identical to that for the
| de-area O S Channel as. specified hereij OFDM Conmon
&’ggﬂt F%fntﬁeob%@ P HTD L o8 (o> QPeh by Soesae] OFDM
SHS S A6F HRY BarkBRlsionU BHRIEP R QIMB Dackets. The Local-area OIS Channel
shall use transmit mode 5. Therefore, it requires 5 data slots to accommodate the
content of a single turbo encoded packet. Some Local-area OIS turbo-packets may span

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

[00287] The bit-interleaved code bits of a Local-area OIS Channel turbo encoded
packet shall be written sequentially into 5 consecutive data slot buffers in either one or
two consecutive OFDM symbols as illustrated in FIG. 25These data slot buffers
correspond to slot indices 1 through 7. The data slot buffer size shall be 1000 bits. The
7 Local-area OIS Channel turbo encoded packets (TEP) shall occupy consecutive slots

over 5 consecutive OFDM symbols in the Local-area OIS Channel (see FIG. 25).
Slot Scrambling

[00288] The bits of each allocated slot buffer shall be scrambled as specified in 0. The
scrambled slot buffer is denoted by SB.



operations as specified herein. Wde-area FDM Pi | ot
Channel [00293] The Wde-area FDM Pi |l ot Channel is
W0 e@R®sE9st ed i n conjunction with the W de-ar eaPCaUS2007/079785

Channel or the Wde-area O S Channel. The W de-area

FDM Pi | ot Channel carries a f44ed bit pattern that my

be used for Wde area Channel estimtion and ot her
functions by FLQ device, [00294] For the Wde-area
Mapping of b 1@1‘%\4@“‘3“@1’%{!@"&% ot shall be all ocat ed

during every OFDM synbol that carries gither th .
N038%1aFech mgun offigArrensesntiyhbity\frger heda sgagb@daﬁﬂbbuffer SB(,

029915 Il sl-ot, shgl,l
b@ ?e(?ns B;e’zlkﬁ ?f ﬁgéef)kts ghalilrbs)e \9111%6) Qe %ﬁelgd é?%o and s8;
ﬂélsp&ewbllyt sheshad: Imalppeq'b li15t6 es s@tplac easdililagnt @ntﬂa;e MS% @gml, mQ) as
illustrated in FIG 14. Sl ot All ocation [00296] The
Weddtedriaal 6DV Rivitiot D /H el Fikhal3l sHeevsathk aigatab dotdaedlation for the
slot with index O dur ngzqevery OFDM synbol t hat
g?ﬁkrﬁédlﬁét er the Wde-area Data Channel or the

e-area S Channel. Filling of Slot Buffer [00297]

gug ij the slot allocated to the Wde-area FDM
¥ Wi istcFlaphilfs *be corpletely 1111ed wth a fixed
t f 100 h b
QDB nf i Risn i g s, B0 Res Eoroghe L&A g WP aEhagingl, OFDM

Ehb L bt dehanp&lifisd RbeiRuf fer shal | be scranbled as
speci fied herein. The scranbled slot buffer is denoted

Mapphc A0l BLIEENERRlon SARNAY ¢ Riledile SAFLLHALP D
@r%gb}]éﬁgﬁ)s epgnged %( Ehaglgbéiden'tlceﬂ tg thlfft_fo(r) tﬂ[e ﬁg dledégega O\f@lc%gnnel as

respective S

specificd hemiim! ex nodul ation synbol M= (m, m) as
specified in Table 6 with

OFDM Common Operation

[00292] The modulated Local-area OIS Channel sub-carriers shall undergo common

operations as specified herein.
Wide-area FDM Pilot Channel

[00293] The Wide-areca FDM Pilot Channel is transmitted in conjunction with the
Wide-arca Data Channel or the Wide-area OIS Channel. The Wide-arca FDM Pilot
Channel carries a fixed bit pattern that may be used for Wide-area Channel estimation

and other functions by the FLO device.

[00294] For the Wide-area FDM Pilot Channel a single slot shall be allocated during
every OFDM symbol that carries either the Wide-area Data Channel or the Wide-area
OIS Channel.

[00295] The allocated slot shall use a 1000-bit fixed pattern as input. These bits shall
be set to zero. These bits shall be processed according to the steps illustrated in FIG.

14.



D=1/V2 FIG3 s lows me signal constellation for the
QPSK nodul ation. Slot to Interlace Mapping [ 00300] The
woreppioseysof the Wde-area FDM Pil ot Channel sl|PBEBUS2807/079785

interlaces shall be as specified herein. Mapping of

Sl ot Buffer Mdulation Synbol4 to Interlace
Sub-carriers [00301] The 500 nodul ation synbols in the
al l ocated slot shall be sequentially assigned to 500
Plot losgidors yh-carriers as foI | ovs: the 1th conpl ex
nodul ati on synbol (where 1 hal | be mapped to

109296k hhe YWiderea EPMpPilph §thali11r¢ll ehyl é)é allopateg @@ﬂ'rﬁlﬁh with index 0
@r%{ a%iiqg (% IV ﬁmﬂ_ et #‘lrl%g hw gl% ngeaaIF %f 'El ébﬁnaémel or the

ers s er 0 conmbn opera
Radspeaiglsathahaglei n. Local -area FDM Pi | ot Channel
[ 00303] The Local -area FDM Pi |l ot Channel is
Fﬂﬂﬁ@mSﬁ)ﬁguﬂ@r conjunction with the Local -area Data
annel or the Local-area O S Channel. The Local -area

E@VE AL Chaangl 1kAlist B cied 'td%@ Wide-Rat FBMD PhB‘@éhd}E}él shall be

sed for Local - area channel estimation and
tampltichnBlldlywithe fiReOpateorn censiftin@364P0Fbats, tvheh each b1t set to ‘0.
Local -area FDM Pi |l ot Channel a single slot shall be
Sloit Scedmblickir i ng every OFDM synbol that carries either
t he Local -area Data Channel or the Local-area AOS

(QuangieiThe bROSORE Wide-aadal Foet Bitht €ahnd RR buffsieshall be scrambled as
1000-bit fixed pattern as input. These bits shall be

gnecified heeim Thenereblsid dotdmwaier 1sisisnpied d¥SEed accor di ng

to the steps illustrated in FIG 14. Slot Al ocation
MigzdgjonTspanbelddhppinga FDM Pi | ot Channel shall be

allocated the slot with index O duri ng every OFDM

El},ﬂaﬂb]l Ebdiagrooprof ites centchetive bies dfobali® acreablealt dotGnefone$B(i ,2k)

d élgee koi:al - %r ia 09,84%] nh1ch are labeled as so and s;, respectively, shall be

mapped into a complex modulation symbol MS= (ml, mQ) as specified in Table 6 with
D=1/y2 . FIG. 13 shows the signal constellation for the QPSK modulation.
Slot to Interlace Mapping

[00300] The mapping of the Wide-area FDM Pilot Channel slots to interlaces shall be

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

[00301] The 500 modulation symbols in the allocated slot shall be sequentially assigned
to 500 interlace sub-carriers as follows: the i complex modulation symbol (where

i€10,1,...499} ) shall be mapped to the i"™ sub-carrier of that interlace.
OFDM Common Operation

[00302] The modulated Wide-area FDM Pilot Channel sub-carriers shall undergo

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

[00303] The Local-arca FDM Pilot Channel is transmitted in conjunction with the
Local-area Data Channel or the Local-area OIS Channel. The Local-areca FDM Pilot



Filling of Pilot Slot Buffer [00307] The buffer for
the slot allocated to the Local -area FDM Pi | ot Channe

wW@QbaBl039981 conpl etely filled with a fixed patt ePEI/US2007/079785

consi sting of 1000-bits with each bit set to '0'. Slot

Buf fer Scranbling [00308] Thettits of the Local -area

FDM Pilot sl ot buffer shall be scranbled as specified
e scranbled slot buffer is denoted by S

%@mebﬁﬁ’w&ﬁs &y s6 154t IMASHI Higt (oD hgpseEdihesabs? &ha&% estimation

h scranbl ed sl ot buffer,
SB(lﬁ%h&%é@E% hé)lﬁL?ta%“%u =0, k= 0,1, ...499 which

ﬁg)gg{!}]gp&n&g L%Séalsﬁ’eg@?%h?]l)élo @Q fetl E%%? %E%ﬂle{llj)’? alnﬁated during

a co
asers OERD N sgehboh th'Ea bir€icH cithdr hheDEoda’l ‘dl?eaHDﬁa Ehanod\brttheLocal-area
signal constellation for the QPSK nodul ation. Slot to
PR Ehpficé Mappi ng [00310] The nappi ng of the W de-area
FDM Pi | ot Channel slots to interlaces shall be as

H19805K Thel alh@aéﬁdrslcpybsbpﬂ mge afl 08)-bit TRt frartemgunguti grese bits shall
I T 5 )
ﬁ%g&% Sze%o 'i" ﬂtg%ﬁal%g g‘f:o%r seg A cJ&glg%g)t%]ﬂ% g[?]i)s glglstrated in FIG.

["aton sy ocate
sequentially assigned to 500 interlace sub-carriers as
follows: the 1th conpl ex nodul ati on synbol (where i e
SRt Allocationf99} m appe to the 1 th sub-carrier of that
interlace. OFDM Conmon Operation [00312] The nodul at ed

hfh@@&] RhEREIME] FPiM @BP Rhan Ry Qh&l@%'ﬁfo%até@%é slot with index 0

undergo common operations as specif herei n.
Yimrer aveapn CEPXN Srabelethaf eﬁﬁm]eltffﬂethwmahm@a IDett "hannel or the

annel to carry Physical |ayer packets neant
f%?ﬂVWﬁelgﬁé? Mgk ti cast. The Physical |ayer packets

the W de-area Data Channel can be
Fllllng of Pilot Slot Buffer

[00307] The buffer for the slot allocated to the Local-arca FDM Pilot Channel shall be
completely filled with a fixed pattern consisting of 1000-bits with each bit set to 0’.

Slot Buffer Scrambling

[00308] The bits of the Local-area FDM Pilot slot buffer shall be scrambled as
specified in 0. The scrambled slot buffer is denoted by SB.

Modulation Symbols Mapping

[00309] Each group of two consecutive bits of the i™ scrambled slot buffer, SB(i,2k)
and SB(i, 2k+1), 1 =0, k= 0,1,...499 which are labeled as so and s;, respectively, shall be
mapped into a complex modulation symbol MS= (ml, mQ) as specified in Table 6 with

D=1/y2 . FIG. 13 shows the signal constellation for the QPSK modulation.
Slot to Interlace Mapping

[00310] The mapping of the Wide-area FDM Pilot Channel slots to interlaces shall be

as specified herein.



associated with any one of the active M.Cs transmtted
in the Wde-area. Wde-area Data Channel Processing
WO 2008/889498cat ed Sl ots [00314] The Physical | ayePCpHSW001/079785
for the Wde-area Data Channel shall be processed
according to the steps illust4ated in FIG 26. [00315]
For regul ar nodul ati on (QPSK and 16- QAM), the Physi cal
| ayer packet i s turbo-encoded and bit interleaved
Netnping %@lﬂbBEffé'f MpdulationSynabals &9 biteyage %‘P‘( §3m‘1f6r
| ayered nodul ati on, the base-conponent Physical |ayer

Bu’éikb]t Thp 804 medelatiemeankokt Biche @lrkmtedl:sw:s/h@hbe segyeitially assigned
fbag&? t‘mtgﬂaﬁctet é‘i{b c%{lgr g ef%llg&}g ' t th' e@&? %Y%(féllattllpln sgg%bol (where

ndepen e|ng nu Iex

$ka,1,bubd sﬁlﬁﬁ be ﬁfhgg@'d f89né E‘%ﬁo@]aﬂ & W G &8 Dat a

Channel Physica packets s be enco ed W th

@Wr@ote Rn— 1/r2t1 1/3, or 2/3. The encoder shall

rscard THE 60%‘?? ‘PAILfleId of the incom ng PhyS|caI
cket nd code t [ bits. wth

DATE) BRE Shoainen douar st ule oD Mt o ptriers shald undergo

@Jiﬁl%% shabds AdPedficd Rirgnnal |y generated tail of 6/Pv
(=1 g or 9) output code bits, so that the total

inﬁ’g%eff)a{%n‘ggnmcoded bits at the output is 1/Pv
the nu

ti1nes er of bits in the input Physical |ayer

%K%]ETP ?i%l Zilewﬂ gh g%é%ﬂe& @h& %g'rgf Bﬁ)ﬁi&& V%%}gpgackets meant for

Bati@akch allilﬂﬁd:ase NTiadetyseal apatckets flthe BWad@sres Paed Chaticl can be
in Table 14 bel ow._Table 14 - Paraneters of the Data

erasipet ey one phitsactre Yd&rs traoepittsd irthe Wigpyea.

encoder used for Wde-area Data Channel Physical |ayer
Mhdrearea Batd Chayened Progessing fauAHegase¢dhSI0f00319] The

encoded data output bits are generated by cl ocking the
9334]i The Rhyserad dder paditct fdrathe iWiels-andat PataHehagnelt shhie beipmocessed

t he ton ng the output a
%%Qﬁjggg)&ﬁ%ﬁte r%%%‘l:@&# Ive?ow W;Jhlpﬁ a ;uncturi ng

attern, a '(0 ns.that the hit shall be deleted and
E’ 0313} Fﬂreaf‘rgglar Hae Ltlﬁ@nbﬁaQPS;%&PE %Qé%bége P%ﬁ@cal layer packet is

ARRSLAdHEN hn @ BREOARY Icaved before being stored in the Data slot buffer(s). For
layered modulation, the base-component Physical layer packet and the enhancement-
component Physical layer packet are turbo-encoded and bit interleaved independently

before being multiplexed in to the Data slot buffer(s).
Encoding

[00316] The Wide-arca Data Channel Physical layer packets shall be encoded with
code rate R = 1/2, 1/3, or 2/3. The encoder shall discard the 6-bit TAIL field of the
incoming Physical layer packet and encode the remaining bits with a parallel turbo
encoder as specified herein. The turbo encoder shall add an internally generated tail of
6/R (=12, 18 or 9) output code bits, so that the total number of turbo encoded bits at the

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

[00317] FIG. 27 illustrates the encoding scheme for the Wide-area Data Channel. The

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



out puts for each bit period shall be passed in the
sequence X, Yo, Y1, X, Yo, Yi with the X output
WO 200803998Bi t repetition is not used in generatiPQr/Ukm®07/079785
encoded data output synmbols. [00320] The constituent
encoder output symbol puncturdthg for the tail period
shal | be as specified in Table 16 shown bel ow. Wthin
attern—a 0 npeansthat the synbol

shal | Bis del et ed &wdodkncoder mpans EdvitRage synbol Tstwml Encoder
be passed. [00B821] IhputBiate 1/2 turbo codes, |t he Qwpit bits
out put code bits forl\@%ch of the first three(tail bit

nort ~do bl |l na + b l+ o | ot gt and hi + o

P\,I T UUO OTTUT T J\, /\IU, ullu CTTC Ui \PA" LY PUL \¥4 Ib T U O

for ed@¥ of the last HMree taill bit periods shall B0

X YO 327 For rat 173 tufbo codes, the fall
outnutlb(ggde bits for 9z)zfl‘ch of fthe firz/t% three|tail b3|0t00

periodgoghal | be XXYomogand the tail ogtput code bitigoo

f or aor-h n'F t ln | ast—t hroa + Aaill hit nori ndc hal | be

T OT T Crir CcC— car 1 T C | SAd IIUUQ oo o

XXY 0. [00323fabfeor iemab3 of dididate thesncl Eigodedi |
out put code bits for the first three tail bit periods

shall be XYo, X and XYo respectively. The tail out put
code bits for the last three tail bit periods shall be
ﬁurb(?(EXc @nd X, respectively.Table 15 - Puncturing
atterns tor the Data Bit Periods [00324] It is noted

tea%S]f ?1(_1)%1 1%r|b8 %Iéo ?%gd f(t)#g\gﬁéél-glpf%%At%&n%ﬁﬁélmﬂgﬁlcgplaggr packets

Bﬁnﬂltterdgs;pé@ﬁedmelﬂ{all Bit Periods [00325] It is noted
concerni ng Table 16 above, for rate- 1/2 turbo codes,

0981 PUMRE Winkbdbdt abtheolitput Bitheart e@GhefatddS byt E188RiK pthE oconstltuent
ottomand then fromleft to right. For %ate 1/3 turbo

erders thevo ﬁmnﬂﬁtvuuth ﬁ@ statshes inghe gp mesme@darfdrmmtuajlpgtﬂ@ﬁ output as
g)poetc}n%e'c'{] 1&%%?6 {y 9%) eoio & Wﬁgm g Blt%ﬂcu{r{n%an%attteemt 9; mepns that the

0 CO urlngt

bi% sliz0l lbeﬁddl@édi aid & SI’ rﬁd‘a@ﬂ’tﬁa@ﬂleﬂﬁt mntbe @sa@eai The Borfskight encoder
left to ri g Turbo Interleaver [00326] The turbo
Pyipws fangash tioperiodesholl de parsed iDdieaseanaivhal: Yhallh XheY'asy't with

tHReg! cfdtﬁg first. Bit repetition is not used in generating the encoded data output

symbols.

[00320] The constituent encoder output symbol puncturing for the tail period shall be as
specified in Table 16 shown below. Within a puncturing pattern, a ‘0’ means that the

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

[00321] For rate 1/2 turbo codes, the tail output code bits for each of the first three tail
bit periods shall be XYy, and the tail output code bits for each of the last three tail bit
periods shall be X"Y'.

[00322] For rate 1/3 turbo codes, the tail output code bits for each of the first three tail
bit periods shall be XXY, and the tail output code bits for each of the last three tail bit
periods shall be XX'Y'.

[00323] For rate 2/3 turbo codes, the tail output code bits for the first three tail bit
periods shall be XY, X and XY, respectively. The tail output code bits for the last three
tail bit periods shall be X', X"Y'gand X', respectively.



herein.Bit Interleaving [00327] The Wde-area Data
Channel turbo encoded packets shall be bit interl eaved
wW@2008/08995f i ed herein. Data Slot Allocation [00B2BUSF0T/079785
the Wde-area Data Channel, up to 7 data slots may be
al | ocated per OFDM synbol for4d he transm ssion of
mul tiple turbo encoded packets associated with one or
more ML.Cs. For certain—odes (2 4 8 and 11 see
Tabl e 5 above) a turbo| encoded padkel Retcupi es a
fracti o of St or. HOWEVEr,, SIors arg altpcat TO
M.Cs in_a ma Uty hat lavoi mJI|:i pl €°M Cs| shaf'Png
slots within tke same (OFDMysynbol . Fijhl i ng of |pafa
Sl ot BufHers—{006329}—Fhe bit—+nterteaved—ecpde—bits—of
a Wde-jarea Daf@ Channel tufbo encodéd packet 168al | pe
witten TNnro € or nofe data stjot buffers. These data
slot buffers cbrrespond toYl ot jindi &8s 1 hr 6966 7.
Th I ffer sjz [ 1 [ f K
ang ggtoa Z ?g .gr ie ?: \!V'.eagga! aybsed@.@rgdg! tﬂf 860 g:rs
QPSK anld 16- QAW nodul afti on01t he pit-ilit er | eavegocode
bits shatt be@equemiaiiy Wi ttEem Tnto the stot
buffer(ls). For'layered nodQPation, tK8 bit}intepd eavied

code bits c ondi ng to.the bas dt :
enhancenent eBgaiPeRehEPriga’ i D siferioas
(dlustrated in Fl 8, _prior to fillin he sl ot

Hlaee (& .HOE%G%%@]IGT 1555013 gt B48 b o top t
Botidrnal € turbo encoded packet spans three data sl ot
buffers. [00331] FIG 30 illustrates the case where a

base conponent turbo encoded packet with code rate 1/3

is multiplexed with an_enhancenent conponent turho

packet (wth the sanme code rate) t@dedtatipy 3 data slot

B;I ;eg]. lUUﬁuﬂ FTG ggédh)%ﬁite# aifiﬁltnin:éizsfe; e!rena
of a data slotxand four tiutioooencodedopackiet 9121060
requiTet oy, P 111000 | 111000 | 101000

Y, 000 000 000 000 000 000

X' 000 111 000 111 000 111

Y, 000 111 000 111 000 010

Y, 000 000 000 000 000 000

Table 16 - Puncturing Patterns for the Tail Bit Periods

[00325] It is noted concerning Table 16 above, for rate-1/2 turbo codes, the puncturing
table is to be read first from top to bottom and then from left to right. For Rate 1/3
turbo code, the puncturing table is to be read from top to bottom repeating X and X', and
then from left to right. For rate-2/3 turbo codes, the puncturing table is to be read first
from top to bottom and then from left to right.

Turbo Interleaver

[00326] The turbo interleaver for the Wide-area Data Channel shall be as specified

herein.



an integer nunber of data slots. [00333] The three

slots in the FIG 3 1 may span one OFDM synbol or
woreiosiopdoel consecuti ve OFDM synbol s. I n either PEBHES20071€79785

data sl ot allocation over an OFDM synbol for an M.C

shal | have consecutive slot i¥dices.[00334] FIG 32

illustrates a snapshot of slot allocations to five

di fferent , MLCs over three consecutive OFDM synbols in

BitfIntgrleaving ¢ he figure, TEP n, m denotes n turbo

encoded packet for the nth MLC. In that figure: a .
M0327] UibedVide-arpgrpata fbarencd turhel cpenglgil peeketshihel bs|tat igterleaved as

or.. .urbo encoded packet. It uses 3 consecutive
%ifﬁﬁgglg et(lnliﬂs to send one turbo encoded packet. b. M.C

S transmt node 1 and utilizes 2 slots to
ﬁf“ﬁ’r@ﬁfﬁﬁlﬁc@f%l e turbo encoded packet. It uses OFDM

S s n and n+l, tQ send t turbo encoded packets.
ﬂ’ggﬁ@rst@s%d?'ﬁﬁﬁswtﬁ Giecs vinty 7 ot PB% T & hsated por
Pﬁbl\ﬁ 30881 fok: 'tlﬁkgtré’[{cb]%ﬁéslﬁgpﬁfb ﬁpﬁ@@@%&ﬁ&&%ﬁed Ecklégsga%sociated with

ree ctonsecutive OFDM synbol's to transmt turbo
em od ewrp &kEs. s Fod cediC rdodes €2, #.r dinsdiltl, seddalile nabove) a turbo

AR PR Gl FonBTENT Ve® Bonnag i 8% SREdHa% Y s in
RS RN GOsIas rRAGHEMI.CshariM ol WiRES tHd ARRTORD NP L]
and requires 1 slot to transmt a turbo encoded

PaGKELS Dhia $I5EBufAR] OFDM synbol to send a turbo
encoded packet. Slot Scranbling [00335] The bits of

Eﬁ%%]?h"h@ %?tt-i%%rl% ﬁetd Byt ﬁ%ﬁ shal Wl?@-g&%rﬁml ERLA] furbo encoded
pecified in O. e Scra ed slo urfer is denote

packSBshdllppivigtenf inBi Hae oo drduwladd slon bS] These data slot buffers
correspond to slot indices 1 through 7. The data slot buffer size shall be 1000 bits for
QPSK and 2000 bits for 16-QAM and layered modulation. For QPSK and 16-QAM
modulation, the bit-interleaved code bits shall be sequentially written into the slot
buffer(s). For layered modulation, the bit-interleaved code bits corresponding to the

base and the enhancement components shall be interleaved as illustrated in FIG. 28,

prior to filling the slot buffer(s).

[00330] FIG. 29 illustrates the case where a single turbo encoded packet spans three
data slot buffers.

[00331] FIG. 30 illustrates the case where a base component turbo encoded packet with
code rate 1/3 is multiplexed with an enhancement component turbo packet (with the

same code rate) to occupy 3 data slot buffers.

[00332] FIG. 31 illustrates the case where a Data Channel turbo encoded packet
occupies a fraction of a data slot and four turbo encoded packets are required to fill up

an integer number of data slots.

[00333] The three slots in the FIG. 31 may span one OFDM symbol or multiple
consecutive OFDM symbols. In either case, the data slot allocation over an OFDM

symbol for an MLC shall have consecutive slot indices.



[00336] For the Wde-area Data Channel, dependi ng on
the transmt node, either QPSK, 16-QAM or Layered

worweh3wson may be used. QPSK Modul ati on [ 0033F¢T/ES29n7/079785

group of two consecutive bits fromthe 1th scranbl ed
slot buffer, SB(i,2k) and SB(§,2k + 1), i=l,2. ..7, kK
. 499, which are | abel ed as So and Sl
res ect|vel .. Shall be nmapp into a.co
S‘ﬂlaﬂ%rﬁ?gglwwtemmmhot mlofa%,ﬂ%%nsr‘ioe‘avq diftspng MLCs over
e I
é@cogsec&:%% d}ﬂ%@glﬁﬁﬁ%‘éﬁarﬁ Insfg ur on 18%13 bR 0™ turbo
&aoldedypatlipt fof tHean' Midhs Bthbd Kvgur&:xl ts fromthe ith
scranbl ed data slot buffer, SB(i,4k), SB(i,4k+l),
SB(i, 4kt2Miand &B6itrahkmha) moiie—lo fﬁld reqlirek thfe@s[bts for4@%h turbo
shal |l be grouped and mapped to a 16- M conp
modul at i onegcy)ﬁ% oge'k)li- u§qq,13(<p®nsec‘ﬁ@¢( ssgn(golﬁ to send one turbo
.499 as s Table 17 beIom;mnth A =11 .
FIG. 33 shgﬁghgﬁgﬂé%gnal constellation of the 16- QAM

rsnz)dng(at Q k]\/%f?rz %9@%&&1%8%&1 Elanag_g leﬁ‘J( g: ;)loti.}o transmit a single

16- QAM Modtilred eoddd@phededy e s TN adyinthdldnvh tahd Bas eto send two
and Enhancenent Conponents [00339] Each group of four
consecut | vBIrbR eCOebPACkRE. it h scranbl ed data sl ot

buffer, SB(i,4k), SB(i,4k+l), SB(i,4k+2) and

SB(i 4k.|93) MhCB uses tran;srm’krnﬂd@2]an reqm@g Ishslpts foetransmitting one

% A0 TSR B SOGETN ss

speci fi ed irinshibb eirBSechdedpadkttst denot es the ener ay
rati o between the base conponent and the enhancenent

conponenf , Mited @&catdnshlhodeer ahy edydms 2 40848]trdnk&it a single

34 shows the signal constellation for the | ayered

nmodul at i onturbmgrcgdgdja@BQﬁ 18 Kkyes Zstoagrtiye RFDM symbols to send two
s2=SB(i , den gé tSB(I 4k + 3). It should be
notedthat PO or filling the slot

buffer(s res (see FIG 28) that bits So and S .
o espc%thsh\és RN TIRTE BoARIOMERESS AT, Potrgomit a turbo
and S3 Corétﬁc%ﬂé’d“ﬂa&&tt h? u@@S@neCOFDM%%MﬁEJ entiBa turbo encoded

Layered Modul ati on Tab
packet.

Slot Scrambling

[00335] The bits of each allocated slot buffer shall be scrambled as specified in 0. The
scrambled slot buffer is denoted by SB.

Mapping of Bits to Modulation Symbols

[00336] For the Wide-area Data Channel, depending on the transmit mode, either
QPSK, 16-QAM or Layered Modulation may be used.

QPSK Modulation

[00337] Each group of two consecutive bits from the i™ scrambled slot buffer, SB(i,2k)
and SB(i,2k + 1), i=1,2...7, k = 0,1,...499, which are labeled as sy and s,, respectively,

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



[00341] Note that in the above Table 18, where r is
the ratio of the base conponent energy to the

we@nivang®aent conponent energy Layered Modul at i BET/WE1007/079785
Base Conponent Only [00342] The 2nd and 4th bits from
each group of four consecutiv® bits fromthe ith
scranbl ed slot buffer, SB(i, 4k+l) and SB(i, 4k + 3),
i =1,2,. . .7, k_=0,1, ...499, which are | abeled as
Seiansl with I espée?i veliy, 1shﬁiolwsb@1enﬁrr%n)mdcdn%gatﬁm for the QPSK
conpl ex nodul ati on synbol MS= (nm, as specified in
mabiletiGn.with D=1 v 2 pjQ 3 shows the signa
constellation for the QPSK nodul ation.Slot to
16HQxxMaMediviepionng [ 00343] The mapping of slots to
interlaces for the Wde-area Data Channel OFDM synbol s
FI3B8] Bectagrospasdti huedomesalve. bitvepeinnge af sStaatbldutersiot buffer,

Modul at i on S¥nbols‘to I nterl ace Sub-carriers L00344L
FRE-4500SRedi bk i1 kB 128d i IB@4ERaiThtat/ed s1Gt:--499 shall be

ia [ _

ZhAbe AR BABELD el ?é%?%%@%%rré@%%%%nﬁéﬁ’OLéﬁéi ), mQU9),
FDM Co n erat i 0 The, nodifl/ad e / de-.are :

%t[?g/i ‘Charnnel Sggculgl-e cgﬁr‘?tger 2:/5@?51%“ Wlﬁlhder 1g’;lo cb(nl%nlré\gglseShowsa[he signal

onstaibiien speicl i KEQhe eintbduldisle- aher DRE8BENAINEdI=SB(i,4k+1),

Processing for Unallocated Slots [00346] The

ﬁﬁfeﬂa(b@’aﬁzgcﬁ@lsét:ssﬁﬂa“kﬁé)w de- area Data Channel use as

i nput a 1000-bit fixed pattern, with each bit set to

zero. These bits shall be processed according to the

steps—tHustratedin - G4 —FtHngof—Stot—Buffe
T o e e T T
) S E
ORI B AT ] 10,95 12090 B 3] W pach bt
upa!kppated sl ot bufffer pn the Wdg-area Datia Chapnel 3A
Slidl IO pe 0 0 1 3A A
0 0 1 1 3A -A
0 0 1 0 3A -3A
0 1 0 0 A 3A
0 1 0 1 A A
0 1 1 1 A -A
0 1 1 0 A —-3A
1 1 0 0 -A 3A
1 1 0 1 -A A
1 1 1 1 -A -A
1 1 1 0 -A —-3A
1 0 0 0 -3A 3A
1 0 0 1 —-3A A
1 0 1 1 —-3A -A
1 0 1 0 -3A -3A

Table 17 - 16-QAM Modulation Table



scranbl ed as specified in 0. The scranbled slot buffer
is denoted by SB. Modul ati on Synbol Mapping [ 00349]

WE20R/03p96Lp of two consecutive bits fromthe 1B¢IT/US2007/079785

scranbl ed slot buffer, SB(i,2k) and SB(i, 2k + 1),

i=l,2,. ..7, k =0,1, ...499,53hich are | abeled as So

and S1, respectively, shall be mapped into a conpl ex

nodul ati on s%mbol. NE= (m as specified in Table 6
liygreghModulption wiith Basg a@ﬁ&%@laﬂlﬁ@ngmgﬁampewgf eI | at i on

for the C?hDSK nmodul ation. Slot to Interlace Map

[@é@?ﬂo?a gronR i fepr eenssewivs hity fremethe dc é@ran&led ﬁ@a slot buffer,

| 4 oc t Dat nel
By SR SR B L L SR RAGR 0B, TaBpt 1oy shall be
@loapecBMfcf etppddduladtyeed bpdblatisn tomplek 8yindeleS(k)= (ml(k), mQ(k)), k
Sub-carriers [.Q0352] The 500 nodul ati on synbols in the
5L kﬂ?f9f3érsp§ﬁ§P‘ii ihdaklgddeisdoval 1fr a@&ff@ﬁé@ cpY LB agio between the

nterl ace subc | rs as follows:
t:@sabﬁogmoaﬁn eent (éor?]epne&t t]!?en 49%15 %E’% bF Cglven by:
t he sub car f that interlace. OFDM Conmmpn

Qpe [ 0085 nmodul at ed W de- area Dat a

Cha % 2&+@u(;sec§alvheébs shal | undergo conmon
operations as speC| fied herein. Local -area Data

[093101eF1G. OMFa;ﬁﬂ)wg'hEe lsagal catigelabah afohiaan n@lerdds nmﬂeritibm where

carr PhyS| cal .|l ayer pac ets for aI -are
s b dor SRR S SR e pdiear sSBBAk har 1 Should be noted
HAE e RO &RALEPHR ATANAR! IR RA s RERAR ARIH. LB) BV bRPS, and s,
of actlve ransmtte I n the Local -area.
tmoapemi aathdadrdativarene coRpowms snd dith oi aAll Iso catresgpoBll ad she base

55 The Physical |ayer packet for the Local -area

Bnnel shall be processed according to the steps

|IIustrated|n FIG 26.



[ 00356] For regul ar nodul ati on (QPSK and 16- QAM), the
physi cal |ayer packet is turbo-encoded and bit

WO piosiswared before being stored in the Data sSPQI/US2007/079785

buffer(s). For |ayered nodul ati on, the base-conponent
Physi cal |ayer packet and theS4enhancenent conponent

Physi cal |ayer packet are turbo-encoded and bit
interleaved i ndanandanf ] \ before bej Ag [aa N1 B nl exedin

to the Data sl dnteﬂcefvbéﬂ%(lts) Encodi ng [O)BSMOdIﬂwlon Symbols
Local; ar e3 Dat Charnel Physi %al I er packets shall

be entoded codé ratéds R rn@(k) The myk)
&)pr%&fhlar*e? r%?(},‘”bé 1) erﬁff’(bék)to that for|the

W de-par ea [Dat apChannel ag specifiegd herein., Bi

_l_n_t_e_r(_)laie_a\/i ng [ nQRR] Thg§I nga_l_éa_r_eg_Da_t_d (‘hO{ﬁ ] ur lf?n+ﬂ
encoded pgcket Oshal l| be Bit interl éaved|as spdcifieda—p
hereion. ra Stot Al ocatli onm {00359 For the
Local’ areq Datd Channel . 'the 3lot allocatidh™éhal | be**s
as specifiled hereinkilling of |DatagSl ot | Bufd er —a—

L an2601 Tlﬁn nrocac e faor f.:11 +ho cll ~t hitffaoarlf
UU\JUUJ 1 \3 Hl U\quul LA 1 | LI | ||u CIre \)l UL LA LN BA v | 1

t he Wocal -|lar ea IDat a |Chanfel shal | Be as speeiPied| a+p
herelyn. SIfot Sgrandl[i ng [,00361] Th? birts o’rag h iy
allocatedl|sl ot buffer shall be scranbled as speciti pr?

her eion. The scranbl ed sl ot bufiffer s denot e;d—}ﬂy SB. —a+p

O-ODL00

Mapprngof—Stot—Brt§—to MdutatTon_—Synbots 003620t
t he %cal -|ar ea !Dat a [Chandel , depenfli ng én thefirahsmi & =5
node jQPSK,| 16- 1QAM gr Layer ed [Mbdupation nmy g used., g

('DQI( l\/hrllll ation rnnfng] Each ;roun of t\Wwo consecutive

o TV ioorort A=A~ Voo ortoc oo

bits lfrom|the dcramil ed 8l ot Buffed shall be nBpped ion-p

T0 a [QPSK[moduf ation symhol—ay spegi fied ngraejiﬁ. —ap
1 1 1 0 -a+pf -a -
1 0 0 0 —-a—-pf a+pf
1 0 0 1 —-a—-pf o—
1 0 1 1 —a-p —a+p
1 0 1 0 —a-p —a-

Table 18 - Layered Modulation Table

[00341] Note that o= ! , B= ! in the above Table 18, where r is the
2(1+7r) 2(1+r)

ratio of the base component energy to the enhancement component energy
Layered Modulation with Base Component Only

[00342] The 2™ and 4™ bits from each group of four consecutive bits from the ith
scrambled slot buffer, SB(i, 4k+1) and SB(1, 4k + 3),1=1,2,...7, k= 0,1,...499, which

are labeled as sy and s;, respectively, shall be mapped into a complex modulation

symbol MS= (ml, mQ) as specified in Table 6 with D = 1/ ‘/5 FIG. 13 shows the

signal constellation for the QPSK modulation.



16- QAM Modul ation [00364] Each group of four

consecutive bits fromthe scranbled slot buffer shal
wheoosapseed in to a 16- QAM nodul ati on synbol asPCT/US2007/079785

speci fied herein Layered Mdul ation with Base and

Enhancenent Conponents [00365)5 Each group of four

consecutive bits fromthe scranbled sl ot buffer shal

be mapped in to a | ayered nodul ati on synbol as

§$@8?ﬁﬂéﬂaﬁ@M@PB“¥layered Modul ation with Base

Conponent Only [00366] The 2nd and 4th bits from each

0343 She meppingoels dletst toviatdsiaces for ghe t\Mileseeaa PetaeGhaingt OFDM

t SK modul at mbol
ST e s R ERRPRGT 0%, Rl o ace. Mappi no | 00367]

%@@%&)ﬁwﬁﬁﬁ iil e S r:%il Sbﬁgﬁl??eeiﬂatlhs?rﬁﬁ?s mata
No |
E@EQ‘&a ?eﬁﬂ %é@@g?ﬂ %%i’lél%?,@omwﬁgﬁﬂs aﬁ&a%f:%gglﬁbgﬁgll itg sequentially
c8ld S stapl ol SHAL O AEIERAR ke ARTNGRSE (o

interl ace sub-carriers u ing the pr cedure
Co t 00369] Th
nogula ecmgﬁézbar§§£%;1angﬁgnﬁgﬁrgugogagrlers]shaF
t fied h .
B35 SRR PR RO 38 COBRRY B BRGT Bpteeo common

§$@mﬁn{gﬁ&ﬁg&h&gﬁlunallocated slots in the Local -area
Dat a Channel use as input a 1000-bit fixed pattern,

Witlb-a8&EDabll Endfel Wo@e@ﬁﬁg foheafudtated SI6R! | be
processed according to the steps illustrated in FIG

éﬂnﬁﬁ'uil;g pgaggb{catgh%ﬁo@ﬁf Pfer I&GO%J Hatal Eﬁa%ﬁ fu?é'cﬁg ﬁ{ﬁ)u a 1000-bit

ot o e Local -ar ea
fikad pattven, cwoittp bethediy sdtitd zed. ViTtteke ait§ sixaldbqptotessed according to the

t f 1000 bi i [
&%Eﬁﬁqu OFQ}QR bits, with each bit set to 'O

Filling of Slot Buffer

[00347] The buffer for each unallocated slot of the Wide-arca Data Channel shall be
completely filled with a fixed pattern consisting of 1000 bits, with each bit set to ‘0’.

Slot Scrambling

[00348] The bits of each unallocated slot buffer in the Wide-arca Data Channel shall be
scrambled as specified in 0. The scrambled slot buffer is denoted by SB.

Modulation Symbol Mapping

[00349] Each group of two consecutive bits from the i™ scrambled slot buffer, SB(i,2k)
and SB(1,2k + 1), i=1,2,...7, k = 0,1,...499, which are labeled as sy and s, respectively,

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

Table 6 with D = !/ ‘/E FIG. 13 shows the signal constellation for the QPSK

modulation.
Slot to Interlace Mapping

[00350] The mapping of slots to interlaces for the unallocated slots in the Wide-area
Data Channel OFDM symbol shall be as specified in 0



Sl ot Scranbling [00372] The bits of each unall ocated
slot buffer in the Wde-area Data Channel shall be

waemambdoed as specified in 0. The scranbl ed slpeT/bsfohE079785

is denoted by SB. Mdul ati on Synbol Mappi ng [ 00373]

Each group of two consecutiveStits fromthe scranbl ed

sl ot buffer shall be mapped in to a QPSK nodul ation

synmbol as specified herein, to Interl ace Mappin

[Q\@éélrwara@g&é é&ﬂt Ay Néqdz&%aéwﬂ §ymbpls§rt1> é@@%aqeoﬁubr%@ers

unal | ocated slots in the Local -area Data Channel

b2l ThnaPd mpdulgtons paahals mdthpsloebwifernbplhbe ge%wntglbftasmgned to
0, L.nfuer S e

FOb gy S bt 2R S yispbr SO RRR SR Syfe! (where

shall. BooseqURRL m&;@d B3R Pra L AW AL G

sub-carri rs as OWs: ['ex nmodulation

er . 4 99} mappe(Othelth
ub- a(Fém rong?petrﬁ %’ interl ace. OFDM Cormon Oper ati on

WBREH Tl brearied: St T dtgandonhit GRePaL Snsirisrs shall
Jéo%ﬁinbﬁt)ﬁéraud\m@s ifdd rk@hs to Interl aces

[003%7] The slot to interlace mapping varies fromone

%@ﬂzﬁxmgaéﬁaﬁm next as specified in this section.

ere are ots in every OFDM synbol. The FDM Pi | ot

ﬁ(‘!? ell"he?‘ E?J:J[ a]%al Ibét(z{‘gj_%k/ﬁ? 1 152%56 |t8 tC%QX(%H%IéaI ?%e?%gék%%ergeant for

rlace
Eumfafda&ﬁ’&ltla&tf Cﬂhb (H@swalf laf(erj paﬁl&ds Zor:th@)'_pczilhﬁéh Dpfaj ¢hamnel can
2. Ot herw se, = [ 00378] The interl ace
be %%S@‘Hﬁ‘éﬁfwﬁé‘ra@é’%ﬁ Péthrecﬂc ix¢ ML temsmitied 1p Hig Laggbatemiv
Pi | ot
Local-area Data Channel Processing for Allocated Slots

[00355] The Physical layer packet for the Local-area Data Channel shall be processed
according to the steps illustrated in FIG. 26.

[00356] For regular modulation (QPSK and 16-QAM), the physical layer packet is
turbo-encoded and bit interleaved before being stored in the Data slot buffer(s). For
layered modulation, the base-component Physical layer packet and the enhancement-
component Physical layer packet are turbo-encoded and bit interleaved independently

before being multiplexed in to the Data slot buffer(s).
Encoding

[00357] The Local-area Data Channel Physical layer packets shall be encoded with
code rates R = 1/3, ', or 2/3. The encoding procedure shall be identical to that for the

Wide-area Data Channel as specified herein.
Bit Interleaving

[00358] The Local-arca Data Channel turbo encoded packet shall be bit interleaved as

specified herein.
Data Slot Allocation

[00359] For the Local-area Data Channel, the slot allocation shall be as specified herein



Channel is assigned interlace 2 and 6 for even and odd
OFDM synbol indices respectively. The renmaining 7

WO ni080s®ses i n each OFDM synbol are assi gned tRCHUS1087/179785
through 7. This is illustrated in FIG 35, where P and
D denote the interlaces assigiked to the slots occupi ed
by the FDM Pil ot Channel and the Data Channe
respectlvelg %00379] The slot to interl ace napplng
Filing ptbataSlotButers7 shal | be as follows: a . Let i be
the 3-bit value of the interlace index i [

[99360le Theprasedure éarclilbiag thasloebyferiforthe uocél -arga D_a@{ C?@nnel shall
Eég%ﬁEC&@ﬁh&th interlace as defined earlier herein.
t

erl ace sequence (lo li 12 h h h} by
]z)lam .thelndexi (1 {0,7} ) inllwith it,r to
5 perrmted sequence, PS= (10 1 121 115 13

| h |
lohaist e irnoe hetce Saidetr it shill be Rerembieg e horein
}thscrgrﬁf)lea @ﬁ)t gﬁ@ﬂl§ﬁ&§)@éd W &B, index j (] {1,1 199}

Yin a superfrane, performa right hand cycllc shift on

Mlpuidk 3 R Bies MARAURINE FHRYS 17, L) Sk Legﬁsnzet ’

i o 0), then.ch
[0550, Fe%ﬁhgéﬂcal(-f‘&%@mz‘;%ann%% SERSRE ORE M bEl fSR dpsk, 16-
QAR or Lhgerbd ModRBivh siftmelusédit erval in a superfrane,
the kth data slot (for k e {1 ....7} shall b e ass ign

erskeMotutitoace PSI S(j)[k-117. [00380] It is noted for
step ¢ above, since interlaces 2 and interlace 6 are

r{fﬁg%]ahgﬁ{ tu Vc@ t¥vg ns&nl@lvp 'ﬂlt@tfrorﬁ nﬁe g&gﬁl'b[%'dnﬂotsﬁﬁlf?& shall be

erl aces use or assignnent to data sl
Adlppdd ianah IQP,SK totdslanai gontidi a‘s siecHigddrerdin.ane spans
1200 OFDM synbol intervals and that slot to interlace

D&HOA MOMIodula@oM synbol index O is not used.
Furt her nor e,

[00364] Each group of four consecutive bits from the scrambled slot buffer shall be
mapped in to a 16-QAM modulation symbol as specified herein

Layered Modulation with Base and Enhancement Components

[00365] Each group of four consecutive bits from the scrambled slot buffer shall be

mapped in to a layered modulation symbol as specified herein.
Layered Modulation with Base Component Only

[00366] The 2™ and 4™ bits from each group of four consecutive bits from the
scrambled slot buffer shall be mapped into a QPSK modulation symbol as specified

herein.
Slot to Interlace Mapping

[00367] The mapping of slots to interlaces for Local-area Data Channel OFDM

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

[00368] The 500 modulation symbols in each allocated slot shall be sequentially

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



for step d above it is noted that the right hand
cyclic shift of the sequence s = { 12 3 451} by 2

W@ r@BM399she sequence s(2) = { 4 51 2 3}. [0038q/USI0@/079785

36 illustrates the interlace assignnment to all 8 slots

over 15 consecutive OFDM synbii intervals. The mappi ng
pattern fromslots to interlaces repeats after 14
consecutive OFDM synbol intervals. FIG 36 shows that

QLD {upmenLpeyationssi gned next to the Pil ot

i nterlace about the same fraction of tinme, and the

t930%e The sraditatido iV ipeprearidein Cehanael wbtcarmpre shalk sdqrgo common

%ﬁ%%ﬁiot{sggﬁﬁegfﬁed% Common Qperation [00382] This

orne € conpl ex nodul ation synbols Xkm
i at d it h DM synbol
Fhedio S B ChipatFrifime o Do €Sl The
B L0y i o BT ocw
ﬁQ@c@%at%?r? %‘tl@%@c‘ﬂ W £ 16 Q@roﬂ@s@ %Rp Qlllallslg@fnlocps%ed Qéc%}cﬁﬁig to the

to the continuous-tine signal by the inverse

Fopy illestrafecamdflGr hd.(| FT) equat i on Spec:| fically,

[00384] In the above equation, ' sc is the sub-carrier
Bjlng of)SlowBuffersTfWa , TFA n Ts are defined as was

di scussed previously in this application Wndow ng

[0033 85T hd Befrsi ﬂii@bcli( thdlocsalslot F thalLbtflak@dDEY Chi@nel shall be
wi ndow function w(t) , where[ 00386]M)The wi ndowed

errgpiately Bllegevitsh a dixpg patfern congding of APQQ hits=with(cayh byt sgt to “0°.
[00387] In the above, T and Ts are as defi ned

plo¢ Scusbingher ei n. Overl ap and Add [ 00388] The

base- band signal sBB (t) shall be generated by

[ﬂﬂéf/l]aiﬂhé bigs dfhecivundbwecd stoobtiffaviaube Wideash druad €hdmehshall be

succ ve CE by T . I t ed
i Bbled awecé%ﬁn?@lﬁ |59r,afvr@§§%iqt)bugfh r %.d'ﬁﬁ#e%buig e
Modulation Symbol Mapping

[00373] Each group of two consecutive bits from the scrambled slot buffer shall be

mapped in to a QPSK modulation symbol as specified herein.
Slot to Interlace Mapping

[00374] The mapping of slots to interlaces for the unallocated slots in the Local-area

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

[00375] The 500 modulation symbols in the slot buffer shall be sequentially assigned to
500 interlace sub-carriers as follows: the i complex modulation symbol (where

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

OFDM Common Operation

[00376] This modulated Local-area Data Channel OFDM symbol sub-carriers shall

undergo common operations as specified herein.



Carrier Mdul ati on [00389] The in-phase and quadrature
base- band signals shall be up-converted to RF

W0 e@§08398y and summed to generate the RF wavefBETUS2001/4979785

. In FIG 37, f ¢ (k) is the centre frequency of the

kth FLO RF channel (see Tabl e9). Alternate Superfrane

Structure [00390] In another exanple, it is noted that

the superframe structure illustrated in FIG 10 may be

Mappingof R1gtsdpnterkasey v optini ze processing of the

superfranme. It is noted that, as di scussedNFr evi ouslx

(4932 Bnhbe slob o Witerhace Heappkgpiess fsem pnesOFABL gygnbol to the next as

%%Eﬁ%ﬁ'ﬁn'tﬁlt‘i%‘e&ﬁddf?r%h&% 5 'Eﬁ%i%?e %5%%1911\4' dif YIIR"EDM Pilot

I'Scrimnate W de-areéea networks and’local area

oaimet ksl btiliZhogd. eSaoplshsl bt asgigied) infalbbd §Yjtded SFDM symbol

the preanble were dedicated to the TDM Pi | ot Channel

WHEEhin rupgefeeans oA Pi | ot 1 channel, the Wde-area

identification Channel (WC), the Local -area

| dent iff(il e2adi o OGHbBemleli] T21 C), and the TDM Pilot 2

Channel . Since TDM Pilot 2 channel is scranbled wth

t he wDderaised,lnet@ork 1D, the channel and timng

estimated is for the wide area network not for |ocal

E0838InEhavaritkrlacEhess@atcat prdredurehfor wiael) aneacg i@kt FDM Pilot

and timng estjmate is_used for the | ocal channel, the .

Fg%%ﬂel dﬁé\%ﬁéﬁledpé‘}tig Acd; § goén%VreBni‘%de&.‘id[@B@M]SYm ol indices
JLRg .

%ﬁ%l??lgmﬁhﬁgéﬁgg%ﬁ i?r?%ré%%?ﬁpéa%h OHsvS i er%s%@nélda% slots 1

romthat shown in Fl
thooughpf. oVkistih dlusuetad it RERNE, whecePtnd® gaotothranicdades assigned

he sa | evel , of, wi er f or nance. e esent |
i B O Cesniey hoths Ko Ak 2 Behe PIRG 5, ChFpBLERGR ey
schenme | ncl udi.ng three dedicated DM synhol s for
{0037 Hlg Thelot @éaﬁgﬁélﬁwnmleg fgrslogn! &F&Hah ﬁéb%b?fka& fpllows:
acqui sition as discussed in nore detail in co-pendi nl(j;
appl | catd ohelobd tHoakibit VEHQBSh AN MIPARMSTSRGR.T} ). Denote the
COVMUNI CAT] NG NET\Fli\%ﬁI E)ENTJ FIERS | N A COWUNI CATI ON
SYSTEM' by ' eiEEr V&R @I hatieng Att orney Docket No.

040645U3B1, and i ncorporated herein by reference.
Speci fi dal [t litdraotay beandintariecs yisisiacd carlics sidw dfrgmute the

8 T e SO, 09, P ST Rl e s
(1€ {0,7} ) in I; with iy, to generate the permuted sequence, PS={Io 14 I; Is
I Is I I7}.
c. Club interlaces I, and Is in the PS to generate shortened interlace
sequence, SIS = { I 14 I/I¢ 11 Is I3 I7}.
d. For the OFDM symbol with index j (je {1,1199} )in a superframe,

perform a right hand cyclic shift on SIS in step 3, by a value equal to

(2x jymod 7to generate the permuted shortened interlace sequence
PSIS().

e. If j mod 2 = 0), then choose interlace I in the PSIS(j). Otherwise,
choose I, in the PSIS[j].

f. For the j' OFDM symbol interval in a superframe, the k™ data slot (for

kel ""7}) shall be assigned the interlace PSIS(j)[k-1].



as TDM Pilot 2 except the PN scranbling sequence is
seeded by a w de-area operational infrastructure ID

W@ Y0B/0351 conbi ned with a | ocal -area operati onedT/US2007/079785

infrastructure ID (LO ID). Accordingly, TDM Pilot 2,
which is scranbled by the widé& area 1D, is used for
vvide area network fine timng acquisition or

acqui sition. For local-area network fine timn

H@aﬁﬁllsltt Sofoted fPeskeqei BYe-obincs h%tel‘m% B 1l 3tcE g fepre used
51%6 eﬁf"\gl@) fop hf‘e?glo@];r%% Qg{llqgﬁlhg%e\%n g%ret ed FEMs8 Qu‘ﬂ%nt to data

ann cra nel udi ng t | ocal area
$lhts afh:dmtmsradilyt itns ngted shamar epae frama tspartshi200 42K e;nhlhul antervals

T Pilot 2 n the ct | lustrate

Fidheh ot 0 GoRDaAC PR pe Rt oM HET PR 05k nof b Fehermore,
RirlsRp BapbannehstedineRefM hihd d}%hé‘?{ﬁﬁ%f AR QR s = {1 2345}
i ncor porated disclosure utilizes |onger pilot synbols,

byiélyichds tho48usaemi(@s= { duch28ynbol s provi de enhanced

detecti on performance over using WC/ LI C synbol s,

{e38h Fiui Iralllugtritey theanteelagdt hlssig‘nnﬁ:ilﬂtcsalﬂrﬁl sdats obyr 15 consecutive
a _nor ur at e. basel | i matio

@Eb r gﬁlgl Olnlﬂfeﬂ’ aige gepP1gE gattgr,n t%s 19 injg ates rte]gr)]eats after 14

BRRY&RIE @FI@N@%&B&%&M‘I@ FIGO03® §]]10Vll:§ fBat 48 interlaces get assigned
illustrates a superfrane structure 3900 according t

nére totless Briotl iptediase o dhee scamgp fragtiont ¢fl tinae,napdTim cmannEDMtlmatlon
2, .and TDM 3 Pitl ot S}/n’%0|ﬁ% As shown the frame 3900
PErETGRES ?]E)Kﬁﬁﬁefc(g? SPPRYNBEP3092 at the start of the

B %oégoe ams 3900. As nentioned previously, TDM 1

& ‘B?‘OH P%fﬁ%‘@'él ver for, anong other things,

coarse timng acquisition. TDMl 3902 is followed in
Q03821 his e qs fragwsformsghe complor mahydationssygdels Ky, -sassociated with

transcei ver for w de-area network fine timng

SHbGRATE P INGR 6rior GEENISETDOIGRLerRhvh einte HmRhépsmitied signal. The
Bﬁe%t%'qls'lge 1]'Dg(l &1 fPltFI% |351 the time arr angenent of the
S per% 1§ 636

w de-area transition pilot channel
ﬂr/gpg? 3t906 S |ncI uded in frame 3900. WPTC 3906 is a
1(1) A channel cont ai ni ng no data to be sarrpl ed,
ul ated, or decoded by a transceiver prior

{qﬂéﬁ%lmT Bejcompdx madalageni symholel i o c%ceﬂﬁ?%gsqor%@ted with the

wi de- area networ k. [ 00394] After WIPC 3906 is
vt 4AEIAM sxsabol fshalibe 39oEdi tacthe gertinpodstimecsdgns) o, (0 the inverse

Fourier Transform (IFT) equation. Specifically,

N-1 . N
1 2 )5 k=50t Ty ~Trr) :
xm(t)=WZXk,m e T for 0< 1< T,
k=0

[00384] In the above equation, (Msc s the sub-carrier spacing, while 7,,, T.;and
TS' are defined as was discussed previously in this application
Windowing

[00385] The signal x, (¢) shall be multiplied by the window function w(¢) , where

0.5+0.5cos(7 + 7 t/ Tygr) 0<t< Ty
w(t) = 1 Tyer < t < (Twar + Trer + Ty)
0.5+0.5cos(7 + 7 (T, -t)/ Tyer) Twar + Trar + Ty) St <2 Tyer + Tpgr + Tyy)



i nformati on synbols (AOS) 3908 and a concom t ant
frequency division nmultiplexed (FDM pilot 3910 for

W@ b@snsast ar ea network. After synbols 3908 andPGPUS2007/079785
anot her WIPC channel 3912 is transmtted. After the
WPC channel is transmtted, élhen TDM Pil ot 3 channel
3914 is included in superfrane 3900 and nay be used by
the transceiver for local area network fine timng
F0386]sThé eindowver samgLis setotenby =@  twharscei ver user
desires | ocal area content. [00395] Subsequent to TDM
Pi | ot y3(tB9L4t)tw@nsm ssi on, superfranme 3900 includes a
| ocal area network transition pilot channel (LTPC)

. in fr 9 ' -

[iAR7) M shitet ToTES Fodt - Je AR ARSI Lot pi 1 o
synmbol 3920. After transm ssion of FDM Pil ot 3920 and

edpp andAdd S 3918, anot her LTPC channel 3922 is
transmtted to delineate the FDM and O S associ at ed
{0888}t hbe baxedland semahefWor hall Actgenetated HyTiRCrleprringdie windowed,
3922 is transmtted, the data for the wide area and '
Padiguogy-dme senals o syrgessiie QolaMVasimnwls b diaat Tiosis illustrated in
%shovvn bracketed as indicated by reference nunber

B BB iSpeeifigalbirists @Hs gf\00396] The superframe structure
3900 affords a superfrane providing a | ocal channel
estimation/tdé,m ng nmechanism while using one | ess
over héad )GFMYs¥itb®il, X-han the superfrane illustrated
in FIG 10,mfor exanple. In addition, since TDVB 3914
iIs next to the local area OS 3918, the channel or
timng acquired from TDM3 is optimally updated for
| ocal area data processing. Further, it is note that
PardesMolbMtiopd04 and TDMB 3914 are foll owed by a WIPC
(e.g., 3906) and LTPC (e.g., 3916), respectively,
{9389] @be mophasonindi quadaitarc Vilasebamk sigsalprsbae dsiupgeonivhital to RF
allows nore tine for TDM2 (3904) and TDM3 (3914) )
Pearcasy prd suinmRo iR cerarde thankF tHecrocesd) -né“ 51Gddefc (k) is the
area OS 3908 and |ocal area O S 3918. [00397] FIG 40
peptrg fraquoncyicddhaim L QREF shemsl teg TableHddol ogy f or
sequencing and transmtting the superframe 3900
Allterrsate Superfram&SG@ucBde As illustrated the nethod 4000

[00390] In another example, it is noted that the superframe structure illustrated in FIG.
10 may be modified to differently optimize processing of the superframe. It is noted
that, as discussed previously in connection with the examples of FIGs. 10-18, network
identifiers (IDs) may be used to identify or discriminate wide-area networks and local-
arca networks. In those examples, four (4) OFDM symbols in the preamble were
dedicated to the TDM Pilot Channel, which included the TDM Pilot 1 channel, the
Wide-area identification Channel (WIC), the Local-area Identification Channel (LIC),
and the TDM Pilot 2 Channel. Since TDM Pilot 2 channel is scrambled with the wide
arca network ID, the channel and timing estimated is for the wide area network not for
local area network. Therefore, when the wide area channel and timing estimate is used

for the local channel, the local channel performance is compromised.

[00391] According to the present example, the structure of the superframe may be
modified from that shown in FIG. 10 to improve the local channel reception

performance to the same level of wide area performance. The presently disclosed



begi ns at bl ock 4002, where the process 4000 is

initialized. Next flow proceeds to bl ock 4004, wherein
w@2d0s03%958ynbol configured to comruni cate at | REBUS2007/079785

timng information is transmtted (e.g., TDM 1). From

bl ock 4004, flow proceeds to &1 ock 4004, where a

second pil ot synbol configured to communi cate tining

i nformation (e.qg. is transmtted. The second
pliqregte s%'ﬂﬁ%ré‘lamenétlr%‘é@ Filizsp 4 rifbRtnching thrce dedicated OFDM

b E NG 5 eqﬁéﬁclyf lG@LiaR, ddaf QT 19 G A" Bscussed
aﬁ‘? haan (ﬁ e R D%.

I rst net e area networ
[r06B98 deiaflt iar ca- paldm;@ lappluctanomfenbﬂ@d: KMIDBODS AREL UXRRARAUTS

?bﬁmm%ﬁ%mﬁ%ﬁﬁw&%ﬁ /*%?,‘8 UNICATION

SvamrsNpyt tigd Mi‘éﬁﬁ’élt 'V@aﬁ@ InMvinp! m&s 0HgR% NS00i®ALURB1, and
transm ssion of | east over ead i nf ormati on

mmp@ra’qq:dq@ert:lméoym@faxm Spreifiptllys thef WG andildCorymboisome removed

t he S 3908 and : i | ot
4B 1E58 PhEE e e Sh e HRE TPRR ppARAS 8 same structure
L9 BDSBRHHexeBRANAEPN sstiedbliag sWiRec38Q6cdet by @adflclaR@ operational
transm ssion of the second pilot (TDM2) in block 400

Wasradiesd D (WY i)t euntyyerb ity @ kesal-gisaiopertipyal gnfrastructure 1D

W}%?;Aoécgg&?éﬂgwy P{lﬁe tv&}ﬁ&? 1sts|09a'ilang(flf)]£ ﬁle \glfd% Glea ID, is used

‘recel ver rocessor to
fue quit é-@rdai netwag ki finfeaimiag iaoquisinidn roetemrqmdltlibn nif @rlo®dliaeda network
rior to denmodul ati ng and .decodin Wdearea O S
59@8@1%% AGHIUNARSI ES-24 QB3] th T &%V' @é ¥ arsoael s used instead of

POREPAPS 2 gse%gsgh%lﬁ 153&4"1*?&)'{ q al(ahﬁm rid s&%wggedwgfudhl% the local-

transmtte synbol
@mmﬁDgﬂmeaqmoxtUMHQnmaaMeaseﬂmmdhmnﬁ@mnadWGnTDhtPﬂdﬁhgshlﬂm

ﬁptM@&Eﬁ@%ﬁﬁé&&&éﬁ%ﬁé@g &fornatlon concerni ng a second

The net wor k |dent|f|cat|on
formati on concernin the second network may i nc|

H’(MP%]aEP“%eI@BF% i 1ol IR e DMk § cBatncbmdidosed in the
'Tltgv,g-rrﬂaﬁfoﬂgd GRARRS LA Bud ﬁﬁgzeg%ez%; 168 s hnbol¥uch as 2048

as was sed 1 n co-pen
smipled. eﬂudhh@ﬁ%%hﬂemﬁﬁmﬂ'ﬂ&e?@ﬁl ﬁ:@ﬁdl‘tﬂl‘dh@\ﬁdﬁd(ﬁsmg WIC/LIC

NET NTI.Fl ERS | CATI YS " b
‘}g éym%w%wt @PW& , DY AJGHIUB b mogR decurate
Bés'eﬁﬁ’e Adatsibn £9thc 28R6tion metric, as was also discussed n the above-mentioned

disclosure.

[00393] FIG. 39 illustrates a superframe structure 3900 according to the presently
disclosed example, utilizing TDM 1, TDM 2, and TDM 3 Pilot symbols. As shown the
frame 3900 includes a TDM Pilot 1 symbol 3092 at the start of the preamble of frame
3900. As mentioned previously, TDM 1 is used by a transceiver for, among other
things, coarse timing acquisition. TDM 1 3902 is followed in time by TDM Pilot 2
3904. TDM 2 3904 is used by a transceiver for wide-area network fine timing
acquisition or reacquisition. Rather than next including TDM Pilot 3 in the time
arrangement of the superframe 3900, a wide-area transition pilot channel (WTPC) 3906
is included in frame 3900. WPTC 3906 is a transition channel containing no data to be
sampled, demodulated, or decoded by a transceiver prior to transmission of data or

information concerning the wide-area network.



[00400] After the third pilot synbol (e.g., TDM 3) has
been transmtted at bl ock 4010, flow proceeds to bl ock

WaARm8/08%981 t ransni ssi on of a second networ k tr aPGT/UBIAT/079785

pil ot channel (e.g., LPTC 3916) and at | east overhead
i nformati on concerning the se@ond network (e.g., Local
ar ea OS 3918 and FDM pilot 3920). Again, si nce a
transition _channel succeeds the TDM gl | ot

t0é'3a4l AferV8Y PC R ltShfé@émetﬁ%imsfrﬁr@eté O%V%@f% %ﬁd@ area overhead
t
?&?ﬂa 1]%9 %#g?lsr gﬁg’) V@ (a a %Bﬁwnan‘{ t}?eq:iléricg/s bk multiplexed

anne s tinme for the iver
(FrDMéespslot 3910 Brghe Medet-am mgtwark.o rAdfigdri sgmbah;cB%)(St amar 39 10Danother

' t t d.d th
PERg SEng 13 Sl e ANl S PC nEReT Retipiidetien TOM
P11om &laa6K 3904 2 ﬁl@lu@kd’ﬁ#s@@r%rﬂg@% dhB e RIRCRSSE bﬁ}%éotranscelver

termnates. [00401] It is noted that the process” 400
fraylopsd @td ectverdk Hyncatimingneeruisieen or redogitisdiondié\d @r@nscmer user
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[00397] FIG. 40 is a flow diagram of an exemplary methodology for sequencing and
transmitting the superframe 3900 illustrated in FIG. 39. As illustrated the method 4000
begins at block 4002, where the process 4000 is initialized. Next flow proceeds to
block 4004, wherein a first symbol configured to communicate at least timing
information is transmitted (e.g., TDM 1). From block 4004, flow proceeds to block
4004, where a second pilot symbol configured to communicate timing information (e.g.,

TDM2) is transmitted. The second pilot symbol includes first information including
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Attorney Docket No. 040645U3B1 and filed August 28, 2006.

[00400] After the third pilot symbol (e.g., TDM 3) has been transmitted at block 4010,
flow proceeds to block 4012 for transmission of a second network transition pilot
channel (e.g., LPTC 3916) and at least overhead information concerning the second
network (e.g., Local area OIS 3918 and FDM pilot 3920). Again, since a transition
channel succeeds the TDM pilot symbol (e.g., TDM 3), when these transmitted symbols
are received by a receiver (not shown), the transition channel after TDM3 affords time
for the receiver processor to acquire timing information and network ID information
prior to demodulating and decoding the local-area OIS 3918, as an example. Flow then

proceeds from block 4012 to block 4014 where the process 4000 terminates.

[00401] It is noted that the process 4000 may be effected by a transmitter or similar

device. An example of such a transmitter 4100 or processor 4102 for use in a
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[00403] Processor 4200 also includes means 4206 for transmitting at least first
overhead information concerning the first network As an example, this would include
transmitting the wide-area OIS 3908. Furthermore, this means may also effect
transmission of transition pilot channels prior to and after transmission of the OIS.
Additionally, processor 4200 includes means 4208 for transmitting a third pilot symbol
after transmission of the second pilot symbol and the overhead information concerning
the first network, the third pilot symbol configured to communicate second information
including network identification information concerning a second network. As an
example, the third pilot symbol transmitted by means 4208 is TDM 3. It is noted in this
example that means 4208 waits until means 4206 transmits the OIS information, before

transmitting TDM 3
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TRETNENCE NN ST Y .
SRiIametaeeRisuitPRSIE)NG MaAd trésth@mable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e¢.g., a combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more microprocessors in conjunction with a DSP core, or any

other such configuration.

[00407] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module

may reside in RAM memory, flash memory, ROM memory, EPROM memory,
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[(ﬁﬂHb]r ‘la“gosteoof %Ellpinq[ﬁ woul? unders%gne(f & information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or

particles, or any combination thereof.

[00410] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from

the scope of the present invention.



4. The method as defined in claim3, further
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be processed by a receiver. 8. The netho
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identification information concerning a second network.

2. The method as defined in claim 1, further comprising:
transmitting a transition pilot channel after transmission of the third
pilot symbol, wherein the transition pilot channel contains no information required to

be processed by a receiver.

3. The method as defined in claim 1, further comprising:
transmitting a transition pilot channel after transmission of the second
pilot symbol, wherein the transition pilot channel contains no information required to

be processed by a receiver.

4. The method as defined in claim 3, further comprising:
transmitting at least second overhead information concerning the

second network after transmission of the transition pilot channel.



transmtting at | east second overhead information
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transmitting a first transition channel after transmission of the second
pilot symbol, the first transition channel containing no data required to be processed

by a receiver.

8. The method as defined in claim 7, further comprising:
transmitting a second transition pilot channel after transmission of the
first pilot symbol and before transmission of the at least first overhead information,
wherein the second transition pilot channel contains no information required to be

processed by a receiver.

9. The method as defined in claim 1, further comprising:
transmitting at least second overhead information concerning the

second network after transmission of the second pilot symbol.

10. The method as defined in claim 7, wherein the first and second pilot

symbols include 2048 samples.



processed by a receiver. 15. The processor as defined
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i nformati on concerning the second network after

transm ssion of the transit7lbn pilot channel.16. The

processor as defined in claim12, wherein the second

and third pilot synmbols include 2048 sanples.
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13.  The processor as defined in claim 12, wherein the processor is further
configured to:

transmit a transition pilot channel after transmission of the third pilot

symbol, wherein the transition pilot channel contains no information required to be

processed by a receiver.

14. The processor as defined in claim 12, wherein the processor is further
configured to:

transmit a transition pilot channel after transmission of the second pilot

symbol, wherein the transition pilot channel contains no information required to be

processed by a receiver.

15.  The processor as defined in claim 14, wherein the processor is further
configured to:
transmit at least second overhead information concerning the second

network after transmission of the transition pilot channel.



means for transmtting a transition pilot channe

after transm ssion of the second pilot synbol, wherein
w0 b@sseasi tion pil ot channel contains no i nf oOPEEUB29A7/079785

required to be processed by a receiver. 2 1. The

processor as defined in cldilm20, further conprising

means for transmtting at | east second overhead

i nformation concerning t he second network afte

t r ankhi sslSnPoresaeay fglirgd inoraim 14t WEREHhEe, @Qondrﬁ%d third
. claim 18, wherein the second
mﬂﬁgﬁﬁﬁiQEC eg@ﬁggﬁﬂ%bg i ncl ude 2048 sanples. 23. The
processor as defined in cIa|n118 wherein the first

net k is a wide-are and t

netubk | B eSp Py BerRin ey Loyt MRG0 s a
wileIIPAH @hrdnAFBHEalRHE YEBoRA %@Q\%gk W d BcA-a3&L cotent network.

instructions, the instructions conprising: an

i nstruction for transmtting a first pilot synmbol in

the sj gna t he configured to

comit cab @@L iR i Rip TS eatiBiean

i nstruct i @Bark @or frardAtlng tal MGt §ilcs SEABSL iRithO¥igl FR@e, the first

configured to conmuni cate first information including
syRboheRTigugrsrio icpmaamicste atheast wainedafe®@atREni ng a first

network: adsnshi WekdBikahor o BOSA Wi 9sAbbdi®Sheigured o

first overhead mforng{]t concernlﬁb

conghwvicdes ﬁnsi anformstieru c ticarlifeor ndtivarls mdehiifigatiant Hhfotimation
pilot sy after transm ssion of the second pil ot
“%ﬁﬁ%ﬁ% dt$$@°%werhead i nformati on concerning the

first netyork, fof h*gnstnlﬁ thfd R gk fﬁé/té(flﬁé&e%e QBfongE% E(Qlcermng

conmuni cat e secon mation I n ng netwo
theﬁemmamﬂmmuandn i nformati on concerning a second

net wor k. 25, co ter abl e u def.i ned
o LRl s (0 (e 1B SO G T (G E LB of the
scbRNBMdtts b8l 8nd HRNSIHAAD iRfotAhtiGheH eI ' first network, the

third pilot symbol configured to communicate second information including network

identification information concerning a second network.

19. The processor as defined in claim 18, further comprising:
means for transmitting a transition pilot channel after transmission of
the third pilot symbol, wherein the transition pilot channel contains no information

required to be processed by a receiver.

20. The processor as defined in claim 18, further comprising:
means for transmitting a transition pilot channel after transmission of
the second pilot symbol, wherein the transition pilot channel contains no information

required to be processed by a receiver.

21. The processor as defined in claim 20, further comprising:
means for transmitting at least second overhead information

concerning the second network after transmission of the transition pilot channel.



transm ssion of the third pilot synbol, wherein the
transition pilot channel contains no information

WO 2@ais®al t 0 be processed by a receiver. 26. TP@I/US2007/079785
conmput er readabl e nedium as defined in claim?24,
further conprising: an instfuction for transmtting a
transition pilot channel after transm ssion of the

second pilot synbol, wherein the transition pi
charifel cHift BiORSSSAIbaS Aeidpsdat Pam d&urhergin @eb@cond and third

27. The co ter readabl e
pifdt gﬁﬁn&ggcg}ﬂ 320&@%8&151%% nmpu

|ned Inm claim26, further conprising: an
|nstruct|on for transmtting at |east second overhead

i nfo t| concernln secand. network aft
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wherein the second and third pilot synbols include

2048 sanples 29. The conputer readable medium as
i dcar ot SSRPURE e B Fle Sk E Rt b gt S BRI B gre
inktBGAibnaE@RrEAiY: ent  net wor k.
an instruction for transmitting a first pilot symbol in the signal frame,
the first symbol configured to communicate at least timing information;
an instruction for transmitting a second pilot symbol configured to
communicate first information including network identification information
concerning a first network;
an instruction for transmitting at least first overhead information
concerning the first network; and
an instruction for transmitting a third pilot symbol after transmission of
the second pilot symbol and the overhead information concerning the first network,

the third pilot symbol configured to communicate second information including

network identification information concerning a second network.

25. The computer readable medium as defined in claim 24, further
comprising:

an instruction for transmitting a transition pilot channel after

transmission of the third pilot symbol, wherein the transition pilot channel contains no

information required to be processed by a receiver.

26. The computer readable medium as defined in claim 24, further
comprising:

an instruction for transmitting a transition pilot channel after

transmission of the second pilot symbol, wherein the transition pilot channel contains

no information required to be processed by a receiver.
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217. The computer readable medium as defined in claim 26, further
comprising:
an instruction for transmitting at least second overhead information

concerning the second network after transmission of the transition pilot channel.

28. The computer readable medium as defined in claim 24, wherein the

second and third pilot symbols include 2048 samples.

29. The computer readable medium as defined in claim 24, wherein the
first network is a wide-area content network and the second network is a local-area

content network.



