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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.
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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.
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when the transceiver is selectively configured to receive data from the second network.

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

transmit a third symbol configured to communicate second information including
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information concerning a second network, where the network identification information

concerning the second network includes at least a portion of the network identification
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. la shows a channel interleaver in accordance with an embodiment;

[0018] FIG. 1b shows a channel interleaver in accordance with another embodiment;
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[0029] FIG. 11 shows a block diagram of exemplary TDM Pilot 1 Packet Processing

in a Transmitter.

[0030] FIG. 12 shows an exemplary PN Sequence Generator for Modulating the TDM

Pilot 1 Sub carriers
[0031] FIG. 13 shows an exemplary signal constellation for QPSK modulation.

[0032] 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.

[0033] FIG. 15 is an example of slot allocation in a Wide Area Identification channel.
[0034] FIG. 16 shows an exemplary Slot Bit Scrambler.

[0035] FIG. 17 shows a block diagram of n exemplary LIC slot allocation.

[0036] FIG. 18 shows a block diagram of an exemplary TDM Pilot 2 slot allocation.
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P LG @Wé&%ﬁ?%ﬁf@éﬁﬁ TR EBP L SRS TR 6 Data stor

ByfFBRl ary interleaving of Base and Enhancenent

conmponent bits for filling a Slot Buffer for Layered

y@qkﬂ afFj@md MV o Bldak ArahoMRs@RatHRl & prfRadmie! forl gf&essing Data
oded Packet occup mg% hree Data ™Sl 8 Buf f er

Coons] Phtsizal B@yfsﬂi’@wgetsm aetxanspliteerof nul ti pl exi ng of

Base and Enhancenent

[0045] FIG. 27 shows a block diagram of an exemplary Data Channel Encoder.

[0046] FIG. 28 shows an exemplary interleaving of Base and Enhancement

component bits for filling a Slot Buffer for Layered Modulation

[0047] FIG. 29 shows a data channel Turbo Encoded Packet occupying three Data Slot
Buffers

[0048] FIG. 30 shows an example of multiplexing of Base and Enhancement
Component Turbo Encoded packets occupying three Data Slot Buffers

[0049] FIG. 31 shows an example of a Data Channel Turbo Encoded Packet
Occupying 3 Data Slot Buffers.

[0050] FIG. 32 shows and example of a slot allocation to multiple MLCs over 3

consecutive OFDM symbols in a frame
[0051] FIG. 33 shows an exemplary signal constellation for 16-QAM Modulation

[0052] FIG. 34 shows an exemplary signal constellation for Layered Modulation



Component Turbo Encoded packets occupying three Data
Slot Buffers [0049] FIG 31 shows an exanple of a Data
w@h@snz1918Tur bo Encoded Packet Occupyi ng 3 DatBCBUS1007/077031
Buffers. [0050] FIG 32 shows and exanple of a slot
allocation to nultiple M.Cs oer 3 consecutive OFDM
syrrbol s in a frame [0051] FIG 33 shows an exerrpl ary
naI const ellation for 16-QAM Modul ation [ 0052
tﬂﬂ 3HIGHowhowh a diagnpm af ylt%rlagﬁ allocagpag e HIRY Pdl?tff or
Layer ed Modul ati on WO 2008/ 027918 PCT/ US2007/077031 8
[(I%SB] FKG}.36 sbews hdiagram of tdgrtaee aflodatipes foatas
all ocations to FDM Pilots. [0054] FIG 36 shows a
102§} ahl@B7 simiver 4 bloek dlagroaof anscetnplay OFPNI@0BHjon operation.
FI G 37 shows a bl ock di agram of an exenplary OFDM
B NFIpex8athiban a digddn6]ludtlatng 38 osértapsofaviddeged@FDM Symbols
illustrating an overla of wi nhdowed OFDM Synbo] s
6‘1%&& e Gragplee FdHpP & showysan exsmpksynsigan C@%étﬁ%&nfor 16-QAM
Moggpalnoﬁonstel lation for 16- QAM  Modul ation [0057]
FIG 39 shows an exenplary frane preanbl e including

e T e e e R 508, o
2 haudribd 3. n synbol TDM 2 of FIG 39. [0059] FI G 41
shows a diagramof interlace allocations for WJ and

058P FRG. 4ocdannel GagramsymieladdOMiota@dnsibGor BEOT piA&BAnnels in
FI G 42 shows an exenpl ary synbol sanpling period for

atmbad JAM@ref 6. 3%ynbol s TDM 2 and TDM 3 of FIG  39.
[0061] FIG 43 shows a diagramillustrating an '
H080b| BHy. 41 aheesiavdagfaor of gokeileéngllodasons yoroW @l efid LOI pilot
El G 39. LG ows an exenplary flow
ehange's E‘%motéoqﬁﬂémgoofflﬁé ?gansm tting wreless synbols

and TDMB) r co ni cati

fﬂﬁﬁg} nﬁ{% SthBWé dry Fé?f%lémé}’m O STPRH g P @E%gq #f dgpst one of
LARRH TOVE afld TR rEiGesenp! ary flow diagram of a

method for a nmethod for determ ning network

(B0 PSSO S LD e v

siinalgriaot BIG.80. apparatus for transmtting

[0062] FIG. 44 shows an exemplary flow diagram of a method for transmitting
wireless symbols (e.g., TDM1, TDM2, and TDM3) for communicating information to a

transceiver for timing acquisition

[0063] FIG. 45 shows an exemplary flow diagram of a method for a method for

determining network identifiers in a communication system in a transceiver.

[0064] FIG. 46 shows an exemplary block diagram of an apparatus for transmitting

wireless symbols, such as those shown in FIG. 39.

[0065] FIG. 47 shows an exemplary block diagram of an apparatus for receiving

wireless symbols, such as those shown in FIG. 39.

DETAILED DESCRIPTION



wi rel ess synbols, such as those shown in FIG 39.

[0065] FIG 47 shows an exenplary bl ock di agram of an
wappanzows for receiving wreless synbols, suptm/ES2007/077031

those shown in FIG 39. DETAILED DESCRI PTI ON WD

2008/ 027918 PCT/ US2007/ 0770319 9 [0066] In an

enbodi nent, a channel interleaver conprises a bit

i nterl eaver and . a synbol inter|eaver. Figure 1 shows

{a086} v he enoymbadimedt 2i dheapsl dgiarieyyes GosmEisCs Bk interleaver and a

T ) . ) :
STt LR LREg A 5 O e ey, Bon
sthomss ascchaimielcaving end edsréacingto acltova@macienum thmnael diversity.
enbodi ment. Figure Ib shows a channel interleaver in

960y d@iaec atshoagal biednnenmweHdaat in ddvdrdantd evitheay @mbodiment.
of figure I b uses bit-interleaver solely to achieve,
Fiearey Thrsbeivae | hannsl yetedeavgr ingpgropdanse ayvithyoghorerdogdiment. The

INIARG u%eFf‘t?ﬁAe@%ﬁ-iﬁt%ﬁE%e? Q&iel&lﬂ? abihi m-ary modulation diversity
er cy

| !
slot-to-1n ace mapping to achi eve treque
ghd/ esssi b ytwokdiokenpow\vihdesavedt inerrlacatteble emdi ng-time  slot-to-interlace

er f.or mance i t hout t.he need.for expljcit. synbol
bk Bty roneByy # G st rSHEvR T hiist Mg Regformance

WA BohtMRUheddthPe Bilikit isgfn%l' iRRVENGn P! ock 104. Bit _
interleaving block 104 outputs interleaved bits, which

i NRUt | ation.. ADDI -
DB R ST s THRRLR D s s 104,
Baniateelehving diockyrfdobutpep pietdrdived bitahivhich are inpup tito | dohstellation

constel | ation synbol interleavin | ock 1Q8.

Sy eMPERPBnPISF IO | e aiien gsgywhtz?i KM3DE BRIl 506 outputs
EQRRIGlAL éﬁ%&ymagted iRl | @ANRd aRl tifiphttifo constellation symbol
channel 1 zat'ion bl o 110. Channelization bl ock 110
interbaliage dlacke 108nst €prsatliabon syymiladl  ini¢régavingy ddbdhi t198  outputs

usi ninterlace table. 112 and out put sypbols,. .
S e of oy B B Rt PR SR Blor s Tuizasion
blotl 100 tinfeNA &K | tR@¥bige1RLiOf KyhbEL intdBichvddbi®y LERY lalGnterlace table
bl ock 154 out Ejts interl eaved bits, which are 1 nput

1L b endewrigute OFRNL symbelydbdl  nmappi ng bl ock 156.
Constel l ati on synbol mappi ng bl ock 15 out puts
(968} elFigure dh sbywhdlurbragpled Wiist1$? mputcintoabie intapevingnblock 154.

anpel i zation blgck 158. annel.ization block.158 .
Bl anarr S8 bl ToanSuant i ey fuor b drs dRvibdp; spustllaton
S$ehid afRppinBt 8locrRayssl | woaktbBaRnt 3PMBoRMhPPURAMISck 15 outputs
slot-interlace mappi n%éé)GO and outputs OF synbol s
a@ptellpooy oymBpk mapped betay whichf arc mpdtiieoi denaelzatien thjock 158.
Channelization block 158 channelizes the constellation symbol interleaved bits using an
interleaved interlace table and dynamic slot-interlace mapping 160 and outputs OFDM

symbols 162.
[0070] Bit Interleaving for modulation diversity

[0071] The interleaver of figure 1b uses bit interleaving 154 to achieve modulation
diversity. The code bits 152 of a turbo packet are interleaved in such a pattern that
adjacent code bits are mapped into different constellation symbols. For example, for
2m-Ary modulation, the N bit interleaver buffer are divided into N/m blocks. Adjacent
code bits are written into adjacent blocks sequentially and then are read out one by one
from the beginning of the buffer to the end in the sequential order, as shown in Figure

2a (Top). This guarantees that adjacent code bits be mapped to different constellation



[0071] The interleaver of figure | b uses bit
interleaving 154 to achieve nodul ation diversity. The

weome/0iortes 152 of a turbo packet are interl eaved/Us2007/077031

such a pattern that adjacent code bits are mapped

into different constellation Hynbols. For exanple, for

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

di vi ded into N/ m bl ocks. Adj acent _code bits ar

Wml?q ®nEfwyecnidy, @ééﬁtﬂugwéqt & Siggirer (Betfopm)afiy lpwéh%a%ar duffer is

68 Wto %ﬂ%/ﬁy f]o%kebeyqurGéglﬂ {%e Q 9{' r@é&%l faré Qﬁ"lt@ﬁflﬂtsrthe buffer

e end int as shown in Figure
Q(ﬂul(nﬁchy) coldrhn andjaser @ad eetsrovhby r@wu §©eaw01d:dxéeldj;ncb]$t dode bit to be

p&}? et 867)?%’1];% g% %gtsq_lég g tﬁl%loclroglts Ie&gﬁﬂ {dgéz Zog % fgct that certain
bitd ¥4 tatedlatibn KL AUECard PndrBRLIBM thah K SBERHEMGAM depending
buffer is arranged into an NNmrows by m col ums

omtha map@ogdobicxampe ethoufirsttamd thmd bits laee mofdf wiiable ghamthe second

Al %@%H%?Q%s Bt @reer%d%ﬁgtﬁﬁa%l“ﬁ%@ﬁ%n g ::Sft natively
AR Bkt 25 So¥S 2o9 b & mebb dirts Lroredare fofuericaving

b&tedraRe it RadbridiRe %11?1? raﬁ o dHEENRM @%%%@%n@ arPNsBBion of bit

mappi ng, for exanple, the first and third bits are
meerlarieiopblagon fraaccotiansewihdn eaﬂmdfrm]nt Kob¢ bes of a)wgrbo packet

d out f 0 d t
I i alisct e R hiselsShe Pl 57l Shoud R dis™or < T Fifricaving
biuf D ais k@hs e PbASREpift thead%céﬂtt &d @aui timty tHeRdby creating
204 in accordance with an enbodi nent. Figure 2b is an

interlpgvingthuiar 854, byherein meed. lie acdordanep avitht dnogmbagiment. Interleaved

BSAQARTGE T DB AERTIE o FRYGCHLA Oy 291 PO

ack into an I nterl eavi er 252

[1]3)73]1 OMOr Blﬁl}ﬂllcgyl,raeﬁiéﬁi mFh endyricauskeé,ay Ithgngllimif feduldben isel is 16
transfornmed 8 the second and third col ums,
e epge @rté%ﬁaﬂﬁ & alwm/%e iVisale by bukty is 39, to\impFierhe separation

f;ﬂgﬁ%P I?,ttgg gﬁ&g@%@ cOfubdhs AR %@g& BEfRLe bdiR % ?eraldeo%%e‘f}hls procedure

rbo packet are rea rom-t
isndeprdtazami H‘iguﬂeLEl’of (Qottﬁﬂg If %ﬂlﬁ]beFempaEintmi fhosd skillal in the art that
used, jf the hi st nodul ati on |

iy 6 Oy g aavaPed digouid QS B agnet g Liopy skiflgd n the art

fhat iR cbhin%lscfﬁ%ebe {)l‘acédmra%y%r&é?e Iﬁ@@ﬁﬁaawo% app@Fen{d3 Stﬁ@se skilled
he m ddl e two col ums aré swapped before being read

tmhe affhag tlmrotzv@dmnyéoe nlacedempeyt edet.n Fi gur e 2b

3% Pt by Tl iR REY s hARREAR P4 Gl feKeF202 re

alseDuba 1@1@@6@@ N&te i@ siee Shbddients Bf b fifuke 24 Aat figlie 2b also
colums may be placed in any order. It would al so be

distduenthet Gode rm@em@kgnoubﬁ OV Pre rather theRtSImplE TWARSINg rows or

E'Eﬁ%mﬁ? tﬁé (qulfsrl)v ?Jhd%%p L{%hsglﬁ%:% grhcg&tﬁs o{) a §I‘?lll}) %1t order for

m@ten@au]@.r Ehus the order of four groups of 16 code bits after being distributed
into groups may be {1, 5, 9, 13} {2, 6, 10, 14} {3, 7, 11, 15} {4, 8, 12, 16} using a
simple linear ordering of the groups and the order of the four groups of 16 code bits
after shuffling may be {13, 9, 5, 1} {2, 10, 6, 14} {11, 7, 15, 3} {12, 8, 4, 16}. Note
that swapping rows or columns would be a regressive case of this intra-group shuffling.
[0075] Interleaved Interlace for frequency diversity

[0076] In accordance with an embodiment, the channel interleaver uses interleaved

interlace for constellation symbol interleaving to achieve frequency diversity. This



di stributed into groups. Note that the enbodi nents of
both figure 2a and figure 2b also distribute the code
whRaos/02791® groups. However, rather than sinpl yPGIES®OTIY7031

rows or colums, the code bits within each group are
shuffl ed according to a groupllbit order for each

gi ven group. Thus, the order of four groups of 16 code

bits after being distributed. into roups mnay
gllmglateigl}le Pged for eggghcltlgf(}ns{eélatlm symbo ﬂg‘}erlfqvm% Th‘o_ 1nt$@$avmg 18

l'inear ordering of the groups and the

g%éggwgftﬁﬁggggﬂr groups of 16 code bits after
HOGTF | Wiighimey Ltea {riitSlace, In&rlea\}mg 2,In 40 enfboditvidnt { 30D, subgarriers of

5 .3 12,. 8, 4, Not e swappi ng rows or

Evinstiet Ainigded 1?%&%&%?% R of Lhi's intra: gr oup

F{fﬂqﬁf | igaBycenld@fted 1nkdHaBE IREN&ELingn IR ah EBofiMent (B SRENaces are
diversity [0076] In accordance wth an enbodi men t he
ohatvaetd inmt et-fovansel fasiges i nter | eaved interlace for

(PR St o e inplonh Birr STt Pl Dadbuits ppaf Ficarier

eln BE Baice $hdnhsp0neRdwhH @ £3e0bd @pﬁar@rﬁﬁﬁttﬁééeadldlm DYkt that the
interleaving. The interleaving is perfornmed at two

PﬂﬁﬂﬁﬁﬁfﬂpgwﬂﬁyCWWbQﬁﬁhﬂdhmlﬁghb Interlace Interleaving:
0

09537, SOOI S0 pBS0 0 e  SETL0 By fon s
B¢ udedtie bedondaict adtl ahrshbiod @adnt.NnFhe folloanngediedhownthe operation:
eight interlaces are interleaved in a bit-reversa
fashion. [0079] It would be apparent to those skilled
in the art that the nunber of subcarriers can be
ot her thanve@=<intt redpgedbetBisheviiat apparent to t hose
skilled in,the art that the nunber of interlaces can
be ot her tﬁan eight. [0080] Note that since 500 is not
power of 2, a radusedpseht(b);t reversal operation shal
be used in accordance wth an enbodi nent. The
fol | owi ng code ¥H&HStR&Wperation: vector<int >
reducedSet Bi t Re 4 onent (n);

;f& (gg i) -o: i 6&}5%3

vector<int> y(n i<n; i++ ) ++) |

int k;
int k;
for (; (k=bitRev(j,m))>=n; j++);
ylil=k;
}
return y;

[0081] where n=500, m is the smallest integer such that 2" >n which is 8, and bitRev
is the regular bit reversal operation.

[0082] The symbols of the constellation symbol sequence of a data channel is mapped
into the corresponding subcarriers in a sequential linear fashion according to the
assigned slot index, determined by a Channelizer, using the interlace table as is depicted

in Figure 3, in accordance with an embodiment.



for (; (k=bitRev(j,m)>=n; j++); y[i]l=k; } return vy,
} [0081] where n=500, mis the smallest integer such

wa bas/o2is> n which is 8 and bitRev is the repui/as2007/077031
reversal operation. [0082] The synbols of the
constel l ati on synbol sequenceldf a data channel is
mapped into the correspondi ng subcarriers in a

seguentlal | i near fashion accordln? to the assigned
0831 Figgesc 3 dbyssiatas nay 1B§¢r Igavsdaifeliacs efable, di ngpopilgnce with an

Erﬂf)&magﬁ@ tl"ﬁltl!)lo RBet @0 SBhﬁélﬁglowElggg 5 73&% lifterleaved interlace

accor nce w t an e I nent
ABTE JE200 70703 so SRoWHABS]ntdE ageRe(388), lihtadacead €31 Wninterlace 2

erl eaved interlace tahle in accordan with an
WleScmhanes orlndh Bitees Ta646) BRERE Paciish Bt 3 (20, and
%@gbcgﬁQ3znterleaved interlace table 306 are shown.

Al'so shown are interlace 3 (308), interlace 4 (310),
(0984} InnweciabodiditRl) on¢ auteofl the elgBt (nB?r_hi)D@s issed foapeotl i.c., Interlace

PARaHB D S35y iRy ) S0 Erach e, e S mtizgy can we

tdven Eh@hhcdsnfdr dcBE@BinkS HSﬁ@oﬁ@hldﬁbé Othe Chéhnelizer uses Slot as a
Interlace 2 and Interlace 6 is used alternatively for

pihedulingagniy Aesballis definps astepgrialerlpes ofcgmOEBDM syabeln An Interlace
E\Elglgrlé age%stofl% 2 4% dt[ldl Egmcﬁ: hn"%%)ﬂﬂvgmsqﬂge %1gfnhl%teirlaces are used,

nnel’i zer us

thefd medhc&SelglﬂtGSId)tBt Selac ﬁotsfwﬂllnbe(Rllelklﬁy fi&ohse f6Channelization and
Interlace. Table is used t ot to a particul ar

g B0 1k Bilots; Wrthouilgsrof .gﬁ@eéalvt&c%lgt %&Seusaé &y the Petrandaylets 1 to 7
!nlgelﬁ &gha?llnglltlz%tmt?eé/sqg sﬁé)\gﬁ $n Wi u:r Q%@% th%ss}egt"i}cai QLis is the slot
ot for Pilot.

use anneli zation and one
index é(]I th@hsrlm‘ntag arsriaklict @FDBI sbtmlﬂaliilsdelxs@é dndrth¢ beld-faced entry

Pi]ot apd Slots 7 . are use Chan i zat i
e SRR SilylsRas hearsRT A ea e ap TN Sy ESliiae
fl08s) Fig‘ﬂ%ex AORs o Hﬁnﬂ&fz'aﬁ&{‘ﬂﬁllfgre@% ii$ abor8diRe FiMan embodiment.
nbol 1 ndex 404 and the bold-Taced entry is the

F1>{gtueer Hadewisnidesletsgidgpee descovadhbr cbe rseh@blﬂmn H endtheaslot index

E%%rﬁﬁ(g%r égtip{?t ébgg rTé{%Othﬁg ] %nggeu grﬁegear%lqtﬁﬁ%c:ﬁ index numbers. The

fiaBeH FRAt squafel BUtR htEovsdidaentsioopildtneid esndegs@itivedith good
for the schedul er 406 and the slot 1 ndex reserved for

elvanel gstimagpg. The bol d faced entries are interlace
[(ﬂl@gf(THé‘I MRGLS: suldEinded with a square is the interlace adjacent to the pilot and

consequently with good channel estimate. Since the Scheduler always assigns a chunk
of contiguous slots and OFDM symbols to a data channel, it is clear that due to the
inter-interlace interleaving, the contiguous slots that are assigned to a data channel will
be mapped to discontinuous interlaces. More frequency diversity gain can then be
achieved.

[0087] 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.



nunber with square is the interlace adjacent to pil ot
and consequently with good channel estinmate. [0086]

wab@smeavioer surrounded with a square i s the i nP@r/UsmE7/077031

adj acent to the pilot and consequently with good
channel estimate. Since the Sthedul er al ways assigns a
chunk of contiguous slots and OFDM synbols to a data
channel, it is clear that due to the inter-interlace

[0988 Figats hgepietdhe sperpiiRioeisshiftigeghe ﬁ%hedaleé inferdgcgigkle once per

b@D‘fM bibof hm‘n?ls‘gﬂ%ﬂlé suct?:%s %lgstfc& dt'hé Cs‘?amc' }ﬁ%e a551gnment

I'nterlaces. re frequency rsity gain can t

pobicayeict., b GRETJuldtioshetysr maplhadstos tidforant asteilgeosedtt dlffel‘ent OFDM

é;. | the slot to physical interlace mapping table
gROL8Ie change over time where the schedul er sl ot

[WBOEFRRRS sNAHovidNg! é’[ﬁﬁnélﬁﬁtl&i | @dorshobith £1P&BcSUlHifing sequence

one problem That is, if a data channel assignnent

biseltikg (imdengniung of zeod angpbar qhaouqu@tle@teﬁﬂblt i peesic@@DMot 502, in

nbol t. terl dto th
BGaRRRs S BBOUPER  TERUE"S Shbfl (% 507 g0 for the
§dheguensys ghd/ 8leSildtYindckh@serty@dreithe ®ilst H08. YSILY §yhB@l hifex 504 is

shifting the Scheduler interlace table (i.e.,
hpHeontjax s Hnalwm)frmnGDMsrmm to

gheaineil

. 9 .07 3.
NLFERRg 18 BRI s Bl TiRsR "o (tihupdinsptzees wit
gediechahedl estideteh &ﬂR)V\teaﬂiyeloﬁgl c@spﬁnnteﬂRBMwammlr chélﬂhleBestlmates
schene successfully destro¥§ the static interlace

Hsongastdathe elsgre Rpttsmeof shartgups ofgord chanst estignatgisiralaces and
t |

glfbrtdllufn% gggrg%rla}__c@g S{lﬂéﬁ%%g C?ﬁggg%ﬁaﬁﬁa I?Z:tg%v}ﬁ ﬁ%g?fa% 1P‘§rlace that is

adjach:natd therpelos igtildceiin gwﬂem;iuwﬂhe squasul A |snkyt101m td dreglong runs of

éun oRF cgqnggp@ggl%{qs pro grg|6§ gg%lg & %@ﬂg é?ﬂuence other than the all

sﬁea@sié quBRe. THoRUE nﬁng @@af&n&ésecaﬁ b tusd i FGEEI thRISIKY er:he simplest
for the schedul er 506 and the slot index reserved for

sdpeiRic] istth& @8 . twsl soscquynrsol.c.i tbefcleduler snterddveviablons shidted twice

hori zont al 009 weve [ i s e

(Rl g SEpRe X ol SPaTh 1 CBISR T istshon o PLEEE it significantly
Qﬁ}ﬁﬁv&hﬁﬁn@haﬁrﬁﬂz&aﬁtﬁ&ﬁd& pawesl bXotcomgit riRSp&fern repeats every
|nterl es wWwth poor channel estimates in contrast to
£he ' pF 3? ePFPy! ﬁmlb@lﬁn\yh@fs Liidhe Prlonhdteglace sgagei@npraiod and 7 is

%Rﬁﬂﬁﬁgu%p%? ?ggﬁ?ﬁ%ﬂangort runs of interlaces with

oor channe the figure, the interl ace
[(mau] irs simaplifgcatoptatibmat pothofranshiitdrk asé réivem, lkedmple formula

wth a square. A solution to the |long runs of

can be usedqto determine the rnapplrr]lg from sfot to interlace at a given OFDM symbol
time

(0092] = RN —((Rxt)PoN)+s—126N}

where

[0093] - N =1-1 ig the number of interlaces used for traffic data scheduling, where 1

is the total number of interlaces;

[0094] - 1€ 01,0, 7 =13 , excluding the pilot interlace, is the interlace index that Slot
s at OFDM symbol t maps to;



good and poor channel estimates problemis to use a

shifting sequence other than the all one's seqguence.
wdh@seaie many sequences can be used to ful fiPeT/UBI087/077031

task. The sinplest sequence is the all two's

sequence, i.e., the Schedulerl4 nterlace table is

shifted twice instead of once per OFDM synbol. The

result is shown in Figure 6 which significantly

jogospv e's™ Phe - ChahrietliczoFDiMnb pnbalciadpatnt €super Rahe, thate T is the

this pattern repeats eve 2 x 7 =14 CFDNIsynboIs

{orad mmper of @ﬁ@l\’gﬂn&“ﬂﬁltae%‘i‘rﬁ%b staggering period and 7

i S th%_ﬁ?gnnqilger i nter]ace shifting period, [0091]

#9961 hpl i fy the obirthe plahindex whels S s dirsiefal pumbergiglots;

[@éﬂmppﬂﬁ&leﬂw&s' ;Hel Sggh?{t%p?rﬁ?%ﬁlfdg%’gl 3sgdgit \?eﬁetC]iE)lr\/ln "
' 09 " LGN - R .~' +
ﬁwg/&-} R gﬁ ieﬁﬁﬁe‘é}]ﬁet bK[I-reveirga(l Ppera q(_rh eﬁlﬁl }Plogt!}\el) 161f;esﬂace used by the

PNét@hhRGeexdIs®d ffeéth tH H-foversdiadprrasiehedul i ng, where |

is the total nunber of interlaces; [0094] i E 10,1,

"*,1 -1} , excluding the pilot |nterlace is the

(G008} Eaf@fepliend@xart lantbodinemt, Isr&atRﬂE}:Dl\ﬂFh@/rmabsnondhngssto@;lnterlace
%9 %90 1@9 8. PCT/ US2007/ 077031 14 [0095] t 0,1,
mapping 19 synbol i ndex in a super frane

i-Sot (bt 7unbge,70f OFDM synbol s in a
m}’ih‘gll[oo ]s—)l%Z) g«rg 1sis the slot index

[’(ﬁﬂﬁﬂ S dierd BE dopt@lonby PGE f&fovﬁ%%?a%le: [0097] Riis
he nunber of shift's per OFDM ol; [0098] 93" is
the reduced-set bit-reversal operator. That is, the
interlace:u%ed}by the Pilot shall be excluded from
the bit- 8rsal operation. [0099] Example: In an
embodi nent”, Y1=8, R=2. The corresponding Slot-Interlace
mappi ng f-or4rul a beconmes [00100] i
=93 {(7- é%;}&}507)+5 1) %} [00101] where 9

S

correspon to'the followng table: X=> 9'{x} 0=> 0
1=> 4 3=1

4=5

5=3

6=7

[00102] This table can be generated by the following code:

int reducedSetBitRev(int x, int exclude, int n)
{
int m=exponent(n);
int y;
for (int 1=0; j=0; i<=x; 1++, j=+)
{
for (; (y=bitRev(j, m))==exclude; j++);

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



2=> 20r6 3=>14=>5 5=> 3 6=> 7 [00102] This table
can be generated by the follow ng code: int

w0 egozmd8et Bi t Rev(int x, int exclude, int n) {PCNUS2007/077031

meexponent (n); int y; for (int i=0; j=0; i<=x; i++,
j++) { for (; (y=bitRev(j, m3==exclude; j++); } 1
OFDM synbol index in a superfrane instead of in a
frame gives additional diversity to franes since the
number of OEBMYsynbols in a frame in the current
design ihs not divisible by 14. WO 2008/ 027918

PCT/ US2007/ 077031 15 return y; } where n=3 and

bi t Rev ivharim=BegdbéaRebistthe expgitas dit roypesahbpanatiod. 00103]
For OFDM synbol t=11, Pilot uses Interlace 6. The
mappi ng between Slot and Interl ace becones: [00104]
Slot 1 maps to interlace of 93'{ (2 x 11)% +1
L0p1OFh  Fog QFDRMsymbol t51de Pdef ussp te@a%sT%mamlag bgecen Slot

1)% + 2 -1) W 93{0
%dol%geé{agg%?c&g&éxrmpl to |nterl)ac;:a of 9%‘ %(7 - (2 X
1% + 3 -1)%} 93{1} =4 . [00107] Slot 4 naps to

'Eﬂ,tlg gll[ Sg%g} H?agﬁ jﬂ( mger}@éf, gg R %2 1 B%T1) 14] /ozi 93{{%} ( g :

to interl ace of

% + 5 -1)% 3(3 |
FUNRY acSiob o [ eiagiso i o Qp‘é““’]ﬁ%@’%%é?ﬁf} .

001 bg1 + 9ot Tpwipy tomgespeaos | BOLIS] HRE Tosth {img )~
g%ggé]ng agrees with the rrag{o{(yg(iglf%g/urf_ﬁ)%ﬁl:gﬂﬁ:2;

-Slot 4 maps to interlace of

[00108] -Slot 5 maps to interlace of R =@ x11D)%7 +5 - 1)%7} =R{3} = 1;

{
[00109] -Slot 6 maps to interlace of s {(7 ~(2x1)%7+6 - 1)%7} =R{4p=5 :
{

[00110] -Slot 7 maps to interlace of RAT - (@2x1D)%7 +7 - 1)%7} =RBE=3 .

[00111] The resulting mapping agrees with the mapping in Figure 6. Figure 6 shows
a Channelization diagram with all two’s shifting sequence resulting in evenly spread
good and poor channel estimate interlaces.

[00112] In accordance with an embodiment, an interleaver has the following features:
[00113] The bit interleaver is designed to taking advantage of m-Ary modulation
diversity by interleaving the code bits into different modulation symbols;

[00114] The “symbol interleaving” designed to achieve frequency diversity by
INTRA-interlace interleaving and INTER-interlace interleaving;

[00115] Additional frequency diversity gain and channel estimation gain are achieved
by changing the slot-interlace mapping table from OFDM symbol to OFDM symbol. A
simple rotation sequence is proposed to achieve this goal.

[00116] Figure 7 shows a wireless device configured to implement interleaving in
accordance with an embodiment. Wireless device 702 comprises an antenna 704,
duplexer 706, a receiver 708, a transmitter 710, processor 712, and memory 714.
Processor 712 is capable of performing interleaving in accordance with an embodiment.
The processor 712 uses memory 714 for buffers or data structures to perform its

operations.
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synbol. A sinple rotation sequence is proposed to
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devi ce configured to inplement interleaving in

Rbxded dpyer Rpeket §ormabodi ment. Wrel ess device 702
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accordance with an enbodinent. The processor 712 uses
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[00117] | The foACawyBgpgescri ptiion incl udgg detail s of
further [enbodiments. [O0II8] The transm Sssion unit Of
the Physical |layefGSs a Physiclal layer pdéket. A
Physi cal | ayer qg%gg%dhas a length of 1009 bits. A
Physi cal— ayer—packet—cart res—one—1

Physi cal Layer Patk#t Format [|00119] The #hysi ca

| ayer packet shall use the followmng format: Field
Length (bits) MAC Layer Packet 976 FCS 16 Reserved 2

TAIL @hereh@e avihleer HadN&Tis Bagiat 14y2r $abRE Y 8k OIS, Data or
packet fromthe AOS, Data or Control” Channel MAC
beoradddiannedg As pretaeol i ivecRragesliegle scquResse Rgsagvédsis reserved

b v%[n\éﬁqhe FLO network shall set this field to zero and the FLO device shall ignore
this field; and TAIL is encoder tail bits, which shall be set to all ‘0’s.

[00120] The following table illustrates the format of the Physical layer packet:

Physical Layer Packet
-« . —p
(1000 Bits)
MAC Layer Packet FCs Reserved | TAIL
976 16 2 6
bits Bits Bits Bits

Bit Transmission Order

[00121] 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

[00122] The FCS computation described here shall be used for computing the FCS field
in the Physical layer packet.



bits which the FLO network shall set this field to
zero and the FLO device shall ignore this field; and
waAiog/oe®iencoder tail bits, which shall be setpeDUSsI007/077031
"0"s. [00120] The following table illustrates the
format of the Physical |ayer packet: Physical Layer
Packet (1000 Bits) MAC Layer Packet FCS Reserved TAIL
Bits Bits Bits _Bit Transm Ssion
l':ﬂﬂaé?l Fb@lf%] Shéé@ﬁ A GRE @a@fﬂaﬁdéismg/%lp é&md@réﬁcﬁéélﬁéft generator
é gh g transmtted in sequence such that the nost
nHP|Cant bit (MSB) is transmitted first and the
| east signif cang bl& (gSBL is transmitted last. The
NEB is thellRrtingst  Bi the figures of the
docunent. Conputation of the FCS Bits [00122] The FCS
HodR4lt Ah¢ diC Sdelsdlr bbeduiietoeths hallue bempged af ardimgntputhie rigllowing

SO0 GL f@éeuﬁrﬁlf%lé%%f?%%@?'%%- '13?60?32,1“#@“3@
[Re51a0r Sy drmogt ool hshiciis 1 [ dbgoapored tht

Eﬂ@alf%&&ﬁh& r2%t&qY Bhed c%uEé@Qhé’@R@efoP tha%%ta%%%rn@h Dro.

to the followmng described procedure also illustrated
I t hal |
|90128 CrnBsuhARISEILE) ot AVHE iy Bl o7 el ements sha

|24 EhE R, Mt B GREREb e, P PER I el M8 Ter packe

s¥cpCleshshak] RB@radl ahd TIANE bitd. DS iphiySidal 1&%#@6{1}et Fhall be read
regi ster shall be clocked once for each bit t he

Bﬁ?@h%&ﬁﬁiﬁy%$Bpacket except for the FCS, Reserved,

and TAIL bits. hysi cal |ayer packet shall be read

fﬂﬂd%]t hbe pBBches Sll be ﬁ@@mﬁ@] dowmepasviionclegbatghabutpbieis sgnodulo-2
|on so.th gﬁg the out t |s A nodul o-2

BT e ?h A5 the MR R B RS k0 R Togi st er
TAGTRY Gieifer oot Prochogranad et aidiytor e 10T S BRS
[00130] The output bits constitute all fields of the Physical layer packets except the
Reserved and TAIL fields.

FLO Network Requirements

[00131] The following discussion section defines requirements specific to the FLO
network equipment and operation.

Transmitter

[00132] The following requirements shall apply to the FLO network transmitter. The
transmitter shall operate in one of eight 6 MHz wide bands, but may also supports
transmit bandwidths of 5, 7, and 8 MHz. Each 6 MHz wide transmit band allocation is
called a FLO RF Channel. Each FLO RF Channel shall be denoted by an index
je{,2,..8:. The transmit band and the band center frequency for each FLO RF

channel index shall be as specified in Table 1 below.

FLO RF Channel FLO Band Center
Number Transmit Frequency
] Band (MHz) fc (MHz)

1 698 - 704 701




[00130] The output bits constitute all fields of the
Physi cal | ayer packets except the Reserved and TAIL

w0 p@Bai3791FLO Net wor k Requi renents [00131] The POI/US240TIQ7031

di scussi on section defines requirenents specific to
the FLO network equi pnent aniB operation. Transmtter
[00132] The follow ng requirenents shall apply to the

FLO network—transmtter The transmitter shall

operate in|one of eight 6 Mizgy_dgobands, fut may| al so
supports ransm t bandwi difhs of 5, 7, and 8 MHAz.| Each

6 MHz wide|transni?® band alll c0&t-i"dh is call3ed a |[FLO

RF Channel| Each FLO RF Channgl 1] be ot ed by an
index | et 2,.#8‘ A ) 5l i A o N
center freguency f®r each FLQ2RE 728hannel 723dex slhal |

be as specjfied in Table I|bel ow._ FLQ RF Channel |FLO

Band Cente Nunbe® Transmilt r:rlmﬂnr‘y Bahd (MHz)) fc

(MHz) 1 698 - 704 701 WO 2008/,0274348 PCT/ 07/ Q77031

18 2 704 - 710 7077 3710 ?j‘f% 77%% A—T716-722—T7319 5

722 - 728 [/125 6 788 - 734 |73M0-74834| - 74D43737 |8 740

- 746 743 Table 1: FLO RF Channel Nunber and the

Transnmt Band Frequenci es [00133] The naxi mum

frequency difference between the actual .transmt ,

carri &pble fleIqQéﬂ%Qh%fNH@%grp@éii the depnsmyf Ragdrequencies
frequency shall be less than 2 x 10-9 of the band ) )
Blélrlgﬂr The enareren i frearamiye differpg1 dafween the pgped trepagit carrier
i.n Band Spectral Characteristics and out of Bgfd 9
gﬁ‘é‘%ﬂ“?lﬁlﬁ’ﬁl fhssypegifisd frgngait fegeeney shall be less than 2x10 of the band

center frequency in Table 1.

[00134] It is noted that in Band Spectral Characteristics and out of Band Spectrum

Mask are to be determined.

[00135] Power Output Characteristics are such that the transmit ERP shall be less than
46.98 dBW, which corresponds to 50 kW.

OFDM Modulation Characteristics

[00136] The modulation used on the air-link is Orthogonal Frequency Division
Multiplexing (OFDM). The smallest transmission interval corresponds to one OFDM
symbol period. The OFDM transmit symbol is comprised of many separately
modulated sub-carriers. The FLO system shall use 4096 sub-carriers, numbered 0

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

[00137] The 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.

[00138] 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.



[00135] Power Qutput Characteristics are such that the
transmt ERP shall be less than 46.98 dBW which
weemsesponds to 50 kW OFDM Modul ati on Char act BCT/881005077031
[00136] The nodul ati on used on the air-link is
Ot hogonal Frequency Divisionl9 Ml tiplexing (CFDV .
The smal |l est transm ssion interval corresponds to one
OFDM = synbol, period., The OFDM transmt synbol is
91395 Seecesmingaml-cagishsnacigin thohLPaysiams ths: %&érﬁub-rcglmers shall
r o{jt&aﬁd\?%(gg %'F',?_SS%QJ\/IHZ %e“’&%fér S RLCAM dIJI %OJQP" @ﬂgﬁ&qj %he sub-

hese s -carriers are nt o
E% grmmnsshm@ggggkngpe first group of
sub carriers is guard Sub-carriers O the avail abl e
4096 sub- carrlerzgtgﬁﬁshall be unused. These unused
sub-carri efX)are guaraosubsTRkME ers. No energy
shall be transnittél8%n the guard sub-carriers.
Sub-carriers nunbered 0 through 47, 2048, and 4049
t(]ﬁlrléﬂr]g Bod&9nng kab-tarhier ﬁe@d:na;s tlgeuﬁe@eaujo ot the sulecsrrier with index 1
38] The second gr is active Sub-carriers. The
@ctrlr:\lie FélSCbREafFlﬁnerls(ss%Erhle hebave) g e, idf shabi g computed as per the
ég carriers with indices k ¢ {48 2047, 2049 _40481.
oW $IUHOL U b- carrier shall carry a modul ation
synbol . WD 2008/ 027918 PCT/ US2007/ 077031 19 [00139]
Conceﬁhﬂﬁg)sd&(khrﬁl894§®ﬁéV%g in the FLO system the
4096 sub-carriers shall span a bandw dth of 5.55 Mz
at thgneRnt er) Rfthd B&lt@f MR Carnel RF-@lf‘anﬁélband (Af)sc 18
carrier spaC|ng (4f )sc shal'l be given by: (of
the38bXakR6 spacing35498046875 kHz 4096 [00140]
Concerning sub-carrier frequency, the frequency of the

§up_c§ﬁr1&rﬁ{tem(te§1 index i in the kth FLO RF Channel
(see Table 1 above), fsc (k, i), shall be conputed as

Rﬁg&l] ?he fa? I oé’l\fbn& &y @PAIPET;( sfﬂ? 81\& d 1'1120 g nflt%]];l&é%)s ﬂde(x'ed from 0

ere center frequenc
fhooughh@. klfd@hﬁh@rl@b‘e Slindin bl sj st &lﬁﬁO@Mub)@rmers Tlh:esub carrlers in an
sub-carrier spacin Sub-carrier Inter]aces [001
miglage sha/b be whacedr e )sﬂarrlr apat WD A FeRsation b gerlace zero,
i nterl aces indexed fro through 7. Each interla )
SHEIC Ve SHR cakrichy Inghpmd esrh.l% @reggcerﬁf@ ngrafeg FHGK LT e, since

816 sub-carrier with index 2048 is not used) in frequency, with (A4f)..being the sub-
carrier spacing.

[00142] The sub-carriers in each interlace shall span 5.55 MHz of the FLO RF Channel
bandwidth. An active sub-carrier with index 7 shall be allocated to interlace /;, where j
= i mod 8. The sub-carrier indices in each interlace shall be arranged sequentially in

ascending order. The numbering of sub-carriers in an interlace shall be in the range 0,

1,...499.
Frame and Channel Structure

[00143] 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-



interlace shall be spaced [ 8 x (4f ) sc | Hz apart
(wth the exception of interlace zero, where two

waemsozig ers in the mddle of this interl ace BCBUS2007/077031

separated by 16 x (4f )sc , since the sub-carrier
with index 2048 is not used) 2n frequency, with (4f)
sc being the sub- carrier spacing. [00142] The
sub-carriers in each_interlace shall span

foraain taseendsamples. cafsh GALHYIHhiny E%?SP\P@%G%@]& é’F‘ rtia@ﬁrmtted at a
%5&5@9@? gersi%ﬁ&ﬂd be allocated to interlace Ij, where
e

sub-carrier indices in each
|nterlace shall be arranged sequentially in_. ascending

B}Oaé‘i Th ootal (ABRM ?bgnml lg'i%vaéa?}e rllséPglpiflﬁedaﬁ fomr @ﬁlrt%a@euseﬁﬂ part

be in the ra 499. Fra and
%f%ﬁ% [er?lﬂé?uan% ént?rwaln%lil fragon Tgnand o Wﬁ@%ﬂ%ﬂtemh of
|nto syperfr

Each superfr all __have ratio

Fuetion da: b s tWosiders Aa Hustiais lgth 912%%?#3%« San oVerlap of

The OFDM ols in a rame shall be
?m%‘@%?n(foflfﬁc&}ﬂ%oﬁﬁgg SymRpRis @E)H(gyé?b interval T
shall be 833.33... ,u s. The OFDNIsynboI consi sts of a
[OOMBE]r Thé cfifedtiee PIANACSMBBI BBy SPEHAI USSR O0Z/T) 7 70BL, +20,
domai n baseband sanpl es, called OFDM chi ps. These
chi ps,shall be trans ted at a rate of 5.55x106 per
secongdr, £ 965AHL —OBRNMIsyrho)s i nterval T is
conprlsed of four pasx$0° a useful part with duration
T, , @A flat uard insegrval with duration TFG and two
Wheigoved T Wléﬁs‘s‘é—gmré’tzrzéﬁ FyeSon the two sides,
as iIIustrated in % . There shall be an overl ap of
Tye, ? i ve _GFiMogynhgl s (see FIG 9).
[00145fmThe ef ecﬁﬁﬁ&l@FDleynbol interval shall be T
= Tye, + TFG + T, , T, 4096 chips 4096 = 6 =
738.018018...,us 5.55 x 10 where TFG = 512 chi ps= 512

g eaA0ea 2aPe e sty %%ha&leﬁe T Gtat - synbol
{3k PO BeahesoRBY Supal tdnTan st ﬁ%ﬁ%%)ﬁ AT to as the

OFDRM K@RbbI0nRSvAl N®uriek Y GHDBOdynitdl eitvighl, aliddul@ioasymbol shall
OFDM synbol interval, a nDduIatlon synbol shal
be carried on each of the active sub-carriers.

[00148] The FLO Physical layer channels are the TDM Pilot Channel, the FDM Pilot
Channel, the OIS Channel, and the Data Channel. The TDM Pilot Channel, the OIS

Channel, and the Data Channel shall be time division multiplexed over a superframe.
The FDM Pilot Channel shall be frequency division multiplexed with the OIS Channel
and the Data Channel over a superframe as illustrated in FIG. 10.

[00149] The TDM Pilot Channel is comprised of the TDM Pilot 1 Channel, the Wide-
arca ldentification Channel (WIC), the Local-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



be carried on each of the active sub-carriers. [00148]
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shal | "have variable dufation’and its Status
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the S nnel . g ‘%) sentf It sh |l .span 6 Iti
oo Hpe Hioireseriaih vl Sure SHEDRY R Apagrgame. 1tis
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reserved at the end of the superfrane. [00150] The as

@@@@%mbolsacr@&ppytlm (blemgl Rysebbinscdch saperiipmef rEwefDM Pilot
3111? frequen%w%gw?z)g lIIXll ﬁxe &/@b 1121!c hR e%l a\Ill\g %ceg: -arca QIS and Data

RS rane. anhne npri sed
@haﬁﬂ@e;,Wde area O S Channel and the Local -ar ea C] S
Channel. The Wde-area O S Channel and the Local -area
[A0955 2RO BlataSORnc €GN sbé’ﬁ/ e161Nnas0,0n 56for 3 ISEHPMM symbols. It is
synbol s and shall be separat ed by ‘two TPC OF

gtytmb dhas thepopalgay comépcml\w Rithet2 Rbsenved| OEIHM $ynz:hs>é9nor 6,10 and 14

4 or -DM__These
R OEBM TR n Rl BORprRS T A BB foge.  ghe Da
@ﬁ&hn’bﬂ tRRG KM plus the 16 TPC OFDM syrnbol transmissions immediately

preceding or following each data channel transmission are divided into 4 frames.

[00153] 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



synbol s, respectively, being present in each
superfrane synbols in a superfrane. It is noted that
w0 baso279ed ues correspond to either 2 Reserved EEDNS2007/077031
synbols or 6, 10 and 14 PPC OFDM synbol s,
respectively, being present i22 each superfrane. The
FDM Pil ot channel is frequency division nmultiplexed
W de-area and Local -area O S and Data Channel s.
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1 lﬁifffpsﬁ I rt?% v
%E)dr %eggg%wo ei t her e%t %&%dng}%rg@g%syn‘go S orgvé, isoand have
andtidd 7, RigGalQ6DNG 8gBhoms, Itrieapedtthere ik, twoek d3grvied ©@RDN symbols

in each’ superfranme. The Data Channel transm ssion
pfl the ehthof w:hTmeﬂj?am sWﬂnbm thet PRASDrséndnas themmddifghe byperframe,

Bieh e Sl s 74 GREReO3E DuTIED finely A SFRAROR Table 3

papwneters be set where P is the nunber of OFDM
synbol s in thp PPC nr thp numbher of Reserved QOEDM

synbolfs ?E}P 2toh %F)ailﬂs ENfrahfd D@ation i

superfir nbpl s assQgcl at e
with th n@ﬂ% }? Ea Channebllnaframs, Lﬁléthe
numer%%ﬂﬁu&t—%

Data Channel ig a framg; and Fogg the nupber ofy/3FDM
synbolfs T a frame. These franme paraneters may tnen
be rellated by O0he foll owi ng sef294f equat|ons:24f3995.-P

2 4 |F=WHL+4 VO 2008/ 027918 P us2007/ p770
L0015 Fr o 80 27918 Dby S200TI D770 23
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channel structure in ternms of P, W and L. When the

PPC i bsent ch fr shal | _span 29 ol's
and h1gae Sqdiaps gwr&rwngaﬂa}ff%l @ﬁéﬂ%@l’g%ﬂﬂgbmbols
noted there are two Reserved OFDM synbols at the end
of each superfrane. Wien the PPC is present at the end

eTRYASIh faa!'%?é@hlﬁ NeiRe VAR Grultipl
mg)wgglr o#l Dl\slag% Iagﬁa especllr d ﬁb%a%‘l%g @(I Sg)gl ow. P exed
bittwben thefLdeFicirEs Bxae Chematl and thé&Widerafeaddaa Dhamtel.ofhé fraction of
OFDM Synbol s units of OFDM s, synbols 6 294 245

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

[00156] The Physical layer packets transmitted over the OIS Channel are called OIS
packets and the Physical layer packets transmitted over the Data Channel are called

Data packets.
Flow Components and Layered Modulation

[00157] The audio or video content associated with a flow multicast over the FLO
network may be sent in two components, i.e. a base (B) component that enjoys
widespread reception and an enhancement (E) component that improves upon the audio-

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

[00158] 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



10 293 244.166... 14 292 243.333... Table 3 - Frane
Duration for Different Nunbers of PPC OFDM Synbol s

WO 0®3HB118The Dat a Channel during each frame shedT/Ukm®07/077031
time division nmultiplexed between the Local -area Data
Channel and the W de-area DatZ Channel. The fraction
of WX 100 the frams allocated to Wde-area Data is W
+ L %a fromO to 100% . [00156] The
R Ehe Pégﬂeva%@té kepamitied hyrihe PRySIeH) dayer RE @lscsclated with one or

?{Qﬁjtua? cRaffd %Ql Q ﬁedﬁ@%be%g?ﬁgld elﬁbgﬁl'L ﬁyﬁfLC is a
packets transm tted over Channel are cal
Batodalacketpenclodve Eb@pement shaamd oﬂa;depmﬂeﬁbnhabmtqnmmterest to a

157]) The audi o or video conte S Wi th
PPGheRAct § Badivisg aiot o SER Rt Pk S5 Sheruhter dit base and
EMRNEIRRRRE RSt -0 -an@BRSEr (o TRIPAEALtl RAth 8REQYR shall be
wi despread reception and an enhancenment (E) conponent

trsmiitepoov esingboM Che audi o- vi sual experi ence

provi ded by the base conponent over a nore limted
EbOeTegsndt Modes [ 00158] The base and t he enhancenent
conmponent Physical |ayer packets are jointly mapped
108160dThatcb abirsyio® @ smodilattontypPef @Al theeinhsr Kdidl:\/\ffht@Ss called the
| ayered nodul ati on.  Medi aFLO Logi cal Channel

2opemprods’. PO Béébwﬁm?b@hsuppgrt[t@g twolye m@sr@gtraodes listed in
@gﬁggtfg%ﬁ({@en&m tted by the PhyS| cal layer are

associ at ed W|th one or nor e VI rtual channel s cal |l ed

&E@EQZE} teheCo I‘g nﬁtgv g ltr%&{ Seord\?llg Xﬁ% g\{hen 01¥ILC is instantiated

hidB Qﬂiﬁ}@ﬂtmfr@cﬁl@ﬁﬂy OflThis ntefiesdn & OmposclliotRY it€ Mainfain a constant
service may be sent over nultiple M.Cs. However, the

pavsegamica fenpashddhent conmponent of an audi o or video

tow assocjated W tha service stati—be ransm tted
pveMadesi ngl e MLC. FLOVOdalagon t Modes [ 00160TuifreCode Rate
comMhimiadri on of nodul ation type and the inper code rate
s called the "transmt node". The FLO system shall
support the twelve transm1T nodes T1sted [n lable 4
oundd bel ow. [00161] 1n @MKFLO network, the tranbiit
mode 15 fixed when an Mfgpélé i nstanti ated 12

2 16-QAM 1/3

3 16-QAM 1/2

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

2 This mode is used for the OIS channel only.



and i s changed infrequently. This restriction is
i nposed in order to maintain a constant coverage area

wo eoosezoi MLC. Mode Modul ati on Turbo Code Rat ePCTMUSiDeT/077031

0 QPSK 1/3 1 QPSK 1/2 2 16-QAM1 /3 3 16-QAM 1 /2
4 16-QAM 2/3 52 QPSK 1/5 6 24yered Mdul ation with
energy ratio 4 1/3 7 Layered Mdul ati on with energy
ratlo 4 1/2 8 Layered Mdulation with energy ratio 4
9 IQtSLayered Modul ation with energy ratio 6.25 1/3
10 Layered Modul ation with energy ratio 6.25 1/2 11
L(E’)l ezletn nlvb@Mmthnrlimh%nmhlé$tgyntr0§1ba@d\61d25allz>/cgted TadpMLC over an

O Sy BRSRbiB0 0 b TR FeSuir SBT3 Bt of soo

Elb@JlS’tl@ﬁ Ssyfn(BGIhGQ] callad thgloEL Orife teidkler tﬂjﬁctﬁoﬁﬁ(lh et MAC layer)
unit of bandwidth allocated to a M.C over_ an

OFDM
aaepiss slogy loddpbndlaripg the datbnprtion ob0 swpeiiTaats. ofyhen the scheduler

caqﬁgIL éﬁoczf%gt% a%ﬁgﬂlsfg) erg uﬁqm 5r@ﬁnct 1|K/10L(ntn](nS ﬁbﬁ/{\/&%bd it does so

Inaipepyr uratslobsidtes sl ots to M.Cs during the data
portion of the superfranme. \Wen the schedul er

foones]i Thcral drogasles haimgwvdin FFDM! dyaitdiricssépe ot cheaTIIMC Pilot 1
in an OFDM synbol, it does so_ in integer units

Ghans! iff @@mesframﬁe ridicat glop Srbibs wmrherg! @\ﬂérloyglo&gmhe WIC and
BYERR #n@lﬁ%ﬁ &c?lroctcplg){ T PTFQEE}\{I’] uprgéer S la?)llleq sﬂall o%cu;;y 4 slots.

supertrane fese s s shal
The TP‘CQVéldd-ardal daddheahaks) shhhloccggcdil ®sloupyThe EIDM Pilot Channel

The TDM Pi | ot 2 Channel |1 upy.4 slots. The TPC
ﬁ'vflo%caméé Shtavity exa%g? fhe &Jﬁyn%hma}s%quawp t0 7 slots
Wig ifdMsH ‘Jhi;’ctugﬁ"ﬂ"ﬁf?l MR slot shall be transmitted over an interlace. The mapping
from slot to interlace varies from OFDM symbol to OFDM symbol and is described in
further detail to follow.

FLO Data Rates

[00164] In the FLO system the calculation of data rates is complicated by the fact that
different MLCs may utilize different modes. The computation of data rates is simplified
by assuming that all MLCs use the same transmit mode. Table 5 below gives the
Physical layer data rates for the different transmit modes assuming all 7 data slots are

used.



shall occupy 1 slot with index O and the O S/ Dat a
Channel may occupy up to 7 slots wth indices 1

wo koosgie1&. Each sl ot shall be transmtted ovePCHIS2007/077031

interlace. The mapping fromslot to interlace varies
from OFDM synbol to OFDM symi2fi and is described in
further detail to follow. FLO Data Rates [00164] In

I | cul ati : .
| iTcansedt by Shes padhysiealt Laydi f f er etttysivhiJsayeaipata
| zeMddd f erlent nod@sckeThe conput at i oRaef Migdsp T at es

_hy assuming that 3
trapnsm tOnode.| Table 5 Bel ow gives the Phys§cal |ayer
datp rates forf the diffgrent transmt modes, ASSum Nng
all .7 data slaots are uysSed. \WD 2008/ 027918
PCTy US2007/ 0771031 25 Bransmt Slpts per PHysi cal
Layer PhXSI call Layer Datla Mode Packet Rat%4wbps) 0

2.8-12°4 2 12 312 g 2189 41l43/4 11 1.8

I_\J\J

6 3/5.6 47 2 §.4 83/2/4112 9 3/ 5.6 102184 11
3/ 2 11. 25Tabl e 5 - FLO ransmt Mbdes and EI@gSl cal
Layer—bBata—Raties—{00165 t—-s—efed—that—+n—TFable5
aboyve that forl the valu s in the colum | abBet ed
"Physical | aygr da
et

ta rape," the overhead dgggto the
T PI I Ut bhal aria t1]c UUL et UUC ID IIU

LI
subtract®d. This is thé/4date at which datall-3
transmtped dyring the Pata chanpel. For nogles 6
t hr pugh— 11, —the rate quoted s the conbimeq jate of

QG

11 32 11.2

Table 5 - FLO Transmit Modes and Physical Layer Data Rates

[00165] It is noted that in Table 5 above that for the values in the column labeled
“Physical layer data rate,” the overhead due to the TDM Pilot channel and the outer
code is not subtracted. This is the rate at which data is transmitted during the Data
channel. For modes 6 through 11, the rate quoted is the combined rate of the two

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

[00166] The FLO Physical layer is comprised of the following sub-channels: the TDM
Pilot Channel; the Wide-arca OIS Channel; the Local-area OIS Channel; the Wide-arca
FDM Pilot Channel; the Local-arca FDM Pilot Channel; the Wide-arca Data Channel;

and the Local-area Data Channel
TDM Pilot Channel

[00167] The TDM Pilot Channel is comprised of the following component channels:
TDM Pilot 1 Channel; wide-area identification channel (WIC); Local-area Identification
Channel (LIC); and TDM Pilot 2 Channel; Transition Pilot Channel (TPC)

TDM Pilot 1 Channel



conponents. The rate for each conponent will be half
of this value. FLO Physical Layer Channels [00166] The
wo-k@sPeness cal | ayer is conprised of the foll owemus2007/077031
sub-channel s: the TDM Pil ot Channel; the Wde-area
A S Channel ; the Local -area @6 Channel; the Vvde-area
FDM Pilot Channel the Local -area FDM Pil ot Channe
W de- ar ea Channel ; and the Local -area Data

Eﬂ#’éﬁ%leifhcrﬂ@hzﬁ |P&9t éh&hﬁ@rel [ el epnTRRe T pybol Tt shall be
s ne%d étsch%_%ﬁ@yl §§?b &&]an ) erfl.jhle Q%szgﬂagflg g’ﬂ%?g%'élfs the start of a new

sujnerfamél Chtma)jn behlmdldiy )OO dovoal foardetermining the coarse OFDM

| d i fi.cat L nd T Pi | ot
élfmmgrr %@}ner @%ﬂﬁ@ Dl\cél}“e%ﬁjﬂﬁyﬂszs&{ 1
Channel WD 2008/ 027918 PCT/ USZOO?/ 077031, 26 [00168]

194 6Dl i TIPY Rilatnla misaefosnaihpll dsagensttedompiicsyansatiticr| ysing the
E@Lhuggu({&ﬁﬁ nFIted at the OFDM synbol index O in

super rame t signals the start of a new

géﬁg&ﬁ%p?égb(ﬁrn be used by the FLO device for

rm ni oarse OFDM synbol tlnlng, t he

BT Ao o ¥ R iRl Che o TRERGERE A 20 disgro s

Eﬁﬁeﬁsrlﬁﬂﬁg‘fﬂehﬁéncg%oﬁguﬂ Rehic$ bRPSnifd ll‘x?_ﬁﬁafé%@%rioﬂ Eh@Actlve sub-
11. TDM Pilot 1 Sub-carriers [00170] The TDM PIF

@IDMSsyTﬂtfol SPAM IPiloe 1cowprarsesdshefl copgspend-teethe ssbﬂsarrler index j
é%ﬂw L (thhe frequency domain, which are uniformy

% g§/ § the Active sub- carriers. The ith TDM

Pilot 1 sub-carrier shall correspond to the

sub-carrier index j defined as follows: 64 + (i) x

32,V i 6 {01,611 64+ (i+1) x32ViE62 . 123
[0017 ?Nﬁ4+Qh§?’]ﬁéO# Pilot 1 Channel does not use
t he sub-@arfit Br3Qivtie PADEX3.2048. TDM Pil ot 1 Fi xed

I nformati on Pattern [00172] The TDM Pilot 1

07 ClaNbicethst gRatbMbeilspdWiahed ek hod ubd ¥RAsub-carrier with index
Information pattern. This pattern shall be generated

%8 g a 20-tap |inear feedback shift register

TDM Pilot 1 Fixed Information Pattern

[00172] The TDM Pilot 1 sub-carriers shall be modulated with a fixed information
pattern. This pattern shall be generated using a 20-tap linear feedback shift register
(LFSR) with generator sequence h (D) = D*+D'"+1 and initial state
‘11110000100000000000°. Each output bit shall be obtained as follows: if the LFSR

state is the vector [52051951851751651551451381251 151050 S8 5756555453251 | then, the output bit
shall be [ 519 ® s ], where © denotes modulo-2 addition, which corresponds to the mask

associated with slot 1 (see Table 6, which follows later). The LFSR structure shall be as
specified in FIG. 12

[00173] The fixed information pattern shall correspond to the first 248 output bits. The
first 35-bits of the fixed pattern shall be 11010100100110110111001100101100001°,
with ‘110" appearing first.

[00174] The 248-bit TDM Pilot 1 fixed pattern is called the TDM Pilot 1 Information
packet and is denoted as P11.



(LFSR) with generator sequence h (D) = D20+D 7+1 and
initial state ~11110000100000000000'. Each output bit

W@ b@Bl0219¢8 obt ai ned as follows: if the LFSR steCEUS®07/077031
t he vector
[ s20sl 9s18sl 7s16s15514513s12s271 sl 0s9s8s7s655s5453s25! |
then, the output bit shall be [ s19 O+t s4 ], V\,here Ot
denot es modul o- 2 addi ti on, which corresponds t

t he
H%%R | kadhogtionp efitwe £pnsepustve bits d gherial nackst shall E% used to generate

kc&qré atgr e LFSR structure shall be as
Speci ddd EO%%—' Bﬁlz [00173] The fixed information

t d to the first 248 output bit

&ﬁ’&uﬂtl rs%1 h(’lg%sppo gotnhe 19| xeg platrtsern shglul pge e
o 001 1100101100001 o

L@?& é‘\l f%ﬁle?f)f’@fff’ﬁ éi"ifgfmﬁtﬁ’él PRy TR q'%&wolcoelﬁ%gave bits,
ﬂgw bRd PSI(Ziah |, @eL ¢, he  ITDMyRidhOfre labb1RH A SPddAN resp&&ikely, shall be
and is denoted as P '11. WD 2008/ 027918
m@ppegszenwcgmpmjmomatmomﬁaol Eé%h(@} ou@) pfithtlho- 4 as specified in
g%zre()gﬁtello%e k Sfaa%lra Ofr:%):l]ﬂ;aitl algqﬁlgé t%o clt tFaﬁ 0n§3§}2‘4 ?f the 4000

Mappi ng [00176] In the fdopot 1 information packet,
eadlablgreotierodre boingasas egutxive—btts, P11(2i) and

P11(2i+1), i =0,1,...1 3, I#ich are | abel ed as so and
si ,respectivety,—sh H—bre §gz1970) Tt o a oo Fex
modul at | BRUEYbol Ms= (nd rroxM%ﬂtlﬁl% SymboisMepeci fi ed

in| Tahle 6|bel gw. Thi s factomyis cal cul Et ed usigp the

fact that o y 124 (\F +t hna 4000 r\arrl ar arao

|
beijng used. |1 Q 4000 -4. 2 124 Input bits Mdulldtion

Synbol's, V5 $i m|nQ 0 0 D 0TI-D T 00,-D T
13 |[shows the si@nal [constellatd on for the QPSK -D
modul aty on. | Mogul ation Synbolig to Sub-carrier Igpping

Table 6 - QPSK Modulation Table

[00177] FIG. 13 shows the signal constellation for the QPSK modulation.
Modulation Symbols to Sub-carrier Mapping

[00178] The i™ modulation symbol MS(), i = 0,1,...,123, shall be mapped to the sub-

carrier with index j as specified previously.
OFDM Common Operation

[00179] The modulated TDM Pilot 1 sub-carriers shall undergo common operations as

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

[00180] 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



[00178] The ith nodul ation synbol MS(i), i =
0,1,...,123, shall be nmapped to the sub- carrier with
wo paben2jo18s speci fied previously. OFDM Cormon EpEUS100T677031

[00179] The nodul ated TDM Pil ot 1 sub-carriers shall

undergo comon operations as 28M || be discussed | ater.

Wde-area ldentification Channel (WC) [00180] The

W de-area ldentification Channel (WCOQC shaII span one

orbbe S shall be scr%tnbllefi upin2tha b Widscires DoEmsntaefsorresponding

’%ﬁgﬁ%&'n a superframe. It follows the TDM Pilot 1
synbol. This is an overhead channel that is used

[ AaFERIEKL W DR ERGAFE B E T, Ftops . T

Wildcated sl@ sWltl @scdseiap(ivhi @00-bin Cilk bl psttdr@Caith aﬁ@%lt set to zero. The
channel s but excludes the TDM Pilot 1 Chann
pooBPib PR shelt/hogroerrralzyending ﬁﬁoﬁt@%ﬂlpmtedsﬁhﬂ(? 14. No

I%cés%f% gﬂfge H&‘f&}% h: fﬁe%xa%%%ﬁ ga Differentiator

orres tot at area For the WC OFDM
sﬁ)rtr‘%(ﬂ L o2 superframe only 1 slot shall be allocated.
e V318t ed slot shall use as i nput a 1000-bit

o188, Fe oflCintdl vEeThrfedebe SPhoull g 1o Mt ERisd and un-

alhdddﬁews%@qn itk WIS OFHM Nomber AeafgitRe&SRAFIG.DB. The slot index
performed for the un-allocated slots. Slot Allocation

flopesd thehmeihe whpd to écrkict Ociar € RMesysibol indexhl, i wltielx will be
ééﬁﬁl;el Iocated and un- allocated slots in the WC
are illustrated in FIG 15. The sl ot index

e one that maps to interlace 0 for OFDM

@Bﬁ% fﬁ%rabﬁfi which will be discussed |ater.
Fllllng of Slot Buffer [00183] The buffer for

H0183l, h@bgﬁffeftf% Higl qlloggicd shop plaallehs campletely ﬁ\hlﬁt%wgh fifixgd pattern

[ t

RghERE or IOT AL P ClonER 316 I BuRRF Trhl ufRhphied stors
tteltbedefpemptySl ot Scranbl i ng [00184] The bits of each
al l ocated slot buffer shall be XOR d sequentially with

Blve Sceanblidy er output bits to randomize the bits prior
to nodul ati on. The scranbl ed sl ot

[00184] The bits of each allocated slot buffer shall be XOR’d sequentially with the
scrambler output bits to randomize the bits prior to modulation. The scrambled slot
buffer corresponding to slot index i is denoted as SB(i), where i€ {0,1,...,7}. The
scrambling sequence used for any slot buffer depends on the OFDM symbol index and

the slot index.

[00185] The scrambling bit sequence shall be equivalent to one generated with a 20-tap
linear feedback shift register (LFSR) with the generator sequence h(D) = D**+D'7+1, as

shown in FIG. 16. The transmitter shall use a single LFSR for all transmissions.

[00186] At the start of every OFDM symbol, the LFSR shall be initialized to the state
[d3d2d1dngCzC1Coboa108.93.83.73.68.58.43.38.23,13,0], 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.

[00187] Bits ‘dgdzdldo, 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



buffer corresponding to slot index i is denoted as

SB(i), where iE {O,1,..., 7}. The scranbling sequence
wae@d/otis any sl ot buffer depends on the OFDM BgR81007/077031
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Table 7. Mask Associated with Different Slots

[00190] The shift register shall be reloaded with a new  state
[dsdadidocscacicoboaicacsasar asasasasasaiac] for each slot at the start of every OFDM

symbol.
Modulation Symbol Mapping
[00191] Each group of two consecutive bits from the i scrambled slot buffer, SB(i, 2k)

and SB(, 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
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se uentlally assigned to 500 interlace sub-carriers
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[00195] The Local-area Identi catlon Channel (LIC) shall span one OFDM symbol. It

shall be transmitted at OFDM symbol index 2 in a superframe. It follows the WIC
channel OFDM symbol. This is an overhead channel that is used for conveying the
Local-area Differentiator information to FLO receivers. All Local-area transmit
waveforms shall be scrambled using a 4-bit Local-area Differentiator, in conjunction

with the Wide-area Differentiator, corresponding to that area.

[00196] 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

[00197] 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
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[00202] 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

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

OFDM Common Operation

[00203] The modulated LIC sub-carriers shall undergo common operations as specified

as discussed later.
TDM Pilot 2 Channel

[00204] 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.

[00205] 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



specified as discussed |ater. Mapping of Slot Buffer
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shall have indices 0, 1, 2, and 7. [00209] The

dlusetad 80Fi&nd8un- al | ocated slots in the TDM Pilot 2

OFDM synbol are

Filling of Slot Buffer

[00210] The buffer for each 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

[00211] 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

[00212] Each group of two adjacent bits from the i scrambled slot buffer, SB(i,2k) and
SB(i, 2k + 1), i=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.
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eHkediled LTBRCcdihkddTPRespans 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.

[00217] 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
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Table 8 - TPC Location Indices in a Superframe

[00219] 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

[00220] The TPC OFDM symbol shall be allocated all 8 slots with indices 0 through 7.
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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 = FIG. 13 shows the signal constellation for the QPSK

1
V2
modulation.

Slot to Interlace Mapping

[00224] The mapping of slots to interlaces for the TPC OFDM symbol shall be as

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

[00225] 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

[00226] The modulated TPC sub-carriers shall undergo common operations as specified

in herein.
Positioning Pilot Channel /Reserved Symbols

[00227] 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
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consisting of 1000 bits, with each bit set to ‘0.

Slot Scrambling

[00234] The bits of cach allocated Reserved OFDM symbol slot buffer shall be
scrambled as specified in 0. The scrambled slot buffer is denoted by SB.

Modulation Symbol Mapping

[00235] 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 = !/ ‘/E FIG. 13 shows the signal constellation for the QPSK

modulation.
Slot to Interlace Mapping

[00236] The mapping of slots to interlaces for the Reserved OFDM symbols shall be as

specified herein.
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Common Qperatigon [00238] The modul at ed Reser ved
%ﬂ@t allopgtiens ip dhes cwraal supgitiamgo dnYede-arsp&iat Oafﬁ@el spans 5

B&l‘%ﬁteﬂ%ﬁﬁh% G RARA S ﬁ(ﬁh gqnel [ 00239]

anne I'S USE to convey over |nfornat|on

@?g{)]cﬁﬂe pf slcaM %a Sl% ¢ B3R! I é:uelrea HTSt annel sﬁal"i1 be processed

: ahne elr sc transm Ssi
hdcBRENg to the steps 111ustrated in FIG. 19.

Encoding

[00241] 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.

[00242] 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




and slot allocations, in the current superfranme. The
W de-area O S Channel spans 5 OFDM synbol intervals

w0 poog@ziisuperframe (see FIG 10). [00240] Thep@®hysioezh77031
| ayer packet for the Wde-area O S Channel shall be
processed according to the si&ps illustrated in FIG
19. Encoding [00241] The Wde-area O S Channel
Physi cal | ayer packets shall be encoded with code
Tarlo Rneoders  The encoder shall discard the 6-bit TAIL
field of the incom ng Physical |ayer packet and
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[ 00243] Th@(D)u#bF e#%de% | oys two systemati c,

recursive, convo ut fdhal 4Chdoders  connected in

parallel, with an interleaver, the turbo interleaver,

[00eddivhgretdiP) sec oo +rieturlgbDye Icornyel i, iadall(@peddeD + D2 +

l‘gge two recursive convol utional codes are called the
nstituent codes of the turbo code. The outputs of

the constituent encoders are punctured and repeated )
1092461 The Birbmencgder shall gangrpieanoutpug syBLb FedHage Bigt putentical to
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[00247] The encoded data output bits are generated by clocking the constituent

encoders Numo times with the switches in the up positions and puncturing the output as
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.

[00248] 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.

[00249] 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 XXYO0Y1Y1, 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'o Y"1 Y'.



D3. [00246] The turbo encoder shall generate an out put
synbol sequence that is identical to the one

w@eoenzoesl by the encoder shown in FIG 20. | npeT/a51097/077031
the states of the constituent encoder's registers in
this figure are set to zero. 3fhen, the constituent
encoders are clocked with the SMAtCheS in the position
noted. [00247] The encpded data output bits are
generated by cl ocking the constituéni Ranicoders Nrbo
times Wtit the swtches fnm the up po )IIOHS and
puncturjng t it put las  specified iR Table 10 whi lch
i's shown bel ows, Wthin a puncturing pattern, "0
means
that the bit §ﬁal| be passed The conistituent encod
out pUtS for—e it rod shatt—be pdbbeu T the
sequence X, Yo,lYvl, X|[Yo, VY1 withl the X out put
first. Bit reggtition s not used in generating the
encoded
encoder outpuYEBynbol puncturlng for Ihe tail period
shall b ecT fredr T Tabtre i, —showr betow.
Wthin fa punC?Eﬂlng paktern a 0 nelans that the
synbol shall be deleted and a "1' neans that a synbol
shall be passed. [00249] For rate 1/5 turbo codes, the
tail output code bits for each of the first three tai

Cequdnbls TcranRorRe BR DR RpRERTTR G SudRE LR T

the | st t bit periods
ﬁﬁﬁg?luftéﬂn%ﬁ%t af @pﬁaﬁf‘ebé %Va e yectyipng @EG&%P&%@ read from top to
ooy, oY 1Y 1. WD 2008/ 027918 PCT/ US2007/ 077031 39
Code Rate Qutput 1 /5 X1 YO1 Y 1 X0 Y0 1

er

YA 1 1 Table 10 - Puncturing Patteardgie Ree¢ the Data Bit
Per i odsfor—tie O S—Chammet— 00250 Jt—Ts moted—th
in Table 10 Y thel puncturing tablPe is to be read
fromtop to X 111 000

Yo 111 000

Y, 111 000

X[ 000111

Yo 000 111

Y 000 111

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

[00251] 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, X1, Y1, and Y1 and then from left to
right.

Turbo Interleaver

[00252] 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.

[00253] 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



bottom Code Rate OQutput 1 /5 X 111 000 YO 111 000
Yl 111 000 X» 000 111 YE 10 000 111 Y~ 1 000 111
waamB®27018 - Punct uring Patterns for the Tail BiPCPES100T677031

for the OS Channel [00251] It is noted that in Table

11, for rate-1/5 turbo codes,4d@ he puncturing table is

to be read first fromtop to bottomrepeating X, X/

, and Y~ 1 and then fromleft to rlght Tur bo
$W§‘?qee%ﬁ/é4drf9(§9926@f} themethe (ilee SeruSRIceivisad auiffam jagsequence of
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I'ona equi val apipt oach

bhiaterRavdrraitme gderees ghalt b qu;mailt:ﬁrtbem@rgena@tw Wi ths procedure
are witten sequentlally into an array at a

Blyeisatod rol K5 FErndseghed ety 1t4p neisd &léeﬁéléls @rocedure is equivalent
d
@&{eeéﬁé%é ﬂ?é“?ouh{%?”vaﬁl%?gl%%ﬁ&&l ARIYS5GEw é’é’f @ocdi' @gta y, by rows,

roma sequence of resses that are
‘meorowsl areshuédat adoedilpetoonbitr&@2ad tult,ehe bl@meﬂsqmﬂnn eadf row are
n ut addresses be fromO to Nrbo - 1. Then,

qecorging 1QahOMsSRPS Colmeﬁmongwagls%gu@w %ndbtsntatwe output
%fés‘é@é %@treﬁ@oﬁtr@s@olﬁﬁﬁerﬁ'éQQleQN cdﬂ%?ue%ﬁ@lcfeqﬁ&ﬁe rule isx(i+1)=

illTustrated I n and descri bed bel ow.

(i) ede) ot 21t, h‘rl@rqox(@):e@wmé ciis a eqpurispetifenyalue fromrvetahhémé(up

the counter values are witten into a 25-row by 2n
pORaRINCandseaying the pvecedurehia Flaiv22ankee phutdsd adivdec dewdimming the
to a bit-reversal rule, the elenments wthin each row

ko interlearerarapeen ai WgcEd i thommallsstintgeer pychehpt Nturbo < 2n+S5.

08Ny %g&!vfri‘ Ibe%@ﬂ%‘@%‘:ﬁls &?ﬂmét?ﬁfo?ttﬂevﬁ)da%lpgﬁﬁlsw%}j Q&@ﬁﬁa‘%ﬁet. The

are rea I near congru
peqest® muludes mitklizing dn) (n_+ 5)-bfti Jouttee Yo OTthd 21xtravdirgy the n most

PR 002551 e Sk e 109 prg BB dol TR ecievppalue. Then

ERErBACEE Syt RC h YIRS sigRIFRAAT UHsNBSBRFOf this value. The process further
includes obtaining the n-bit output of the table lookup defined in Table 13 shown below
with a read address equal to the five LSBs of the counter. Note that this table depends

on the value of n.

[00256] 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.

[00257] 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.



turbo interl eaver paraneter, n, where n is the
smal | est integer such that Nturbo < 2n+5. Table 12
W@ basr219ed ow gi ves this parameter for the 1000P@i/US2007/077031
physi cal | ayer packet. The process al so includes
initializing an (n + 5)-bit cbunter to 0 and
extracting the n nost significant bits (MSBs) from
the counter—and adding one to formg new value Then,
di scard all| except the p | ed8tbsi gnilfi caltirboi ts ( LSBs)
of this valluphysheLRy@Cesslnieridabar |i nghidesepbt ai ni ng

the n-bit qutpytkepkithe|t aBlrklsepkun desj-nades N fabl e
13 shown bglow wth a eady\%ll%ress equal to the|five

LSBs of thdcounter Note tha¥™Phig table depends on
t he val ue af n. 1J000256] | The ppocess |furthey incl pdes
mul ti plyi ng—the vatues obtained T the previous steps
of extracting andabbt B nlTurhe letadcavheardingtsar di ng al |
except the n LSBs. Next bit- reverse the five LSBs of
the counter is perfornmed. A tentative output address
is then forne voBs—eguat—te—the val ue
obt ai ned in the Biabler evensed stemadnd it §=15Bs equal
to the val ue obt dndwd | rEdtdxss qulihid! Yi nousdep. [00257]
Next, the proce ' » ' ative

out put address | addrl@ss jf 2 id |ess
than Nturbo; otherW se, it3is|didfarded.1¥inally, the
counter is in¢remented and the eps| after ihe
initializationfst 22 aF rg“eat edsl't.?nt' | ﬂ'l' NE ur bo

i nterl eaver out putgaddr estes are 18bt i ned. WO
2008/ 027918 PCT/ USR007/ 077931 | 4bgTurpo Jair bo
Physi cal Layer pmterteaver—interteaver—Packet Size

Bl ock Size Par g urbb n| 1200 994!5 Table 12 -
Tur bo Inte!rl eayer faranetes Tabl2e n E 52Fablle n = 5
Ilgdix gntlglig !z rTes 027,06 21 153 719 21
8 9 24 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

[00258] 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.

[00259] 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
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9 932513 10 15 26 23 11 3 27 13 12 13 28 13 13
wa2@9/017918.4 13 30 13 15 29 31 13 Table 13 - AQ¥/082007/077031

Interl eaver Lookup Table Definition Bit Interleaving

[00258] For the O S Channel aid the Data Channel, the

bit interleaving is a formof block interleaving. The

code bits of a turbo encoded packet are interleaved in,

giioh calunpat-ealwmp igAuadipBrenkabebdhe Bvtssohthe mapped! by index j,
}Nﬂt&% Ij@(ﬂh?&?gzﬂ\gﬁl‘msatnﬁ%@td QS I0QLs. [00259] The Bit

erl eaver reorder the turbo encoded bits as

per thexfollow ng. ocedur e: FQr_ it b nd

i nter 'eg\ollg'%\fe%m%oé’g b ivﬁ{hl eﬁ]t%g ruﬁcgeg\@ifnoﬁgt rq}lkt?lﬁﬂegeﬁgae% fs lﬁet:heaz 4and the
8B koloms shby bdrderchmged] ock i nterl eaver. The N input

bits shall be witten into the interl eaving WO

2008/ P2F91& RGHWIRARNB A4 iéQ3mod 2 120, 8¢ clements in the 1% and the 4™

col um- by-col'umm sequentially. Label the rows of the
ealuminghall by intarelesagpd. where | = 0 through N4 -1 and
row O is the first row. b. For every row |, wth even

i ndexq(peind I?el 1|~‘e9|)1tin§ heusl %;TBT[]I Thi RoktBsts 3F 31 AR bBEead out row-

t
3rd colum sha be T nterchanged. c. For every row
wischfromdeft teght(j nod 2 1=0), the elenents in the 1st
and the 4th colum shall be interchanged. d. Denote
{(0260]eBLG tA3ndlusredttes the loytpht ofl the loomtelehgerddr Medtyabthetiel case of
&e_agloout row wse, fromleft to right.

Data Slot Allocation

[00261] For the Wide-area OIS Channel, 7 data slots shall be allocated per OFDM
symbol for the transmission of OIS Channel turbo encoded packets. The Wide-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 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

[00262] 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

[00263] The bits of each allocated slot buffer shall be scrambled as specified in Table .
The scrambled slot buffer is denoted by SB.

Mapping of Bits to Modulation Symbols



[00260] FIG 23 illustrates the output of the

bit-interleaver for the hypothetical case of N=20.
wO08/081908 Al | ocati on [00261] For the W de-ar eBCTOUS007/077031

Channel, 7 data slots shall be allocated per OFDM

synmbol for the transm ssion o3 O S Channel turbo

encoded packets. The Wde-area O S Channel shall use

transmt node 5. Therefore, it requireg 5 data slots

t0926dlc bastogrsre of twe cosacatire bits fogy thgiie spigrmblederieobrdter. SB(,
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Filling of Data Slot Buffer [00262] The

biccifleatiarTday edvigoe=bl/vVS of 1@ W deovas 8 Qiral Chan¢lRltion for the
turbo encoded packet shall be witten sequentially

QRREE modwW#iddcut i ve data slot buffers in either one or

two consecutive OFDM synbols as illustrated in FIG

St tahuedaekaMapping buffers correspond to slot

indices 1 through 7. The data slot buffer size shall

92680 0hdinappingt of slotsntat ediertdeat forhtheddtide-skatOlISu€Chamel OFDM
Si ze i 00 bits.for SK and 2000 bits for 16- QAM

%?ﬁébd? Qﬁ?ér @d‘sﬁﬁ?fbﬁ%?ﬁ?% D The 7 Wde-area O'S Channel

turbo encoded packets (TEP) shall _occupy_ consecutive
M%“%Q/QIOBBEE%WPV@ %19 Hbbiterlace SyRscariess ar ea

AOS Channel (see FIG 10). Slot Scranmbling [00263] .
9266l The X00emeHulation sambalssinoeadhupliegataghslor shall be sequentially

%S‘éffg? kOF?"@%h%@/@%‘{?iﬁ%é%@ ﬁ%ﬁ% e fof%Wé’?%é EARL S ot Pon
S WD._.2008/ 02791 CT/ US2007/.0770 3 [00264
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scranbl ed sl ot buffer, SB(i, 2k) and SB(2k + 1), i=
1, 2,..5% g léve@}lﬂla?e.X.V&@g‘,glewf@HaWe(q ﬁéeéﬂ bo)- d8itelzghig 0;
si, respectively, shall be mapped into a conpl ex

nmodul at iconRsymedxmtt 1 Wbets Q+biit, vatn®)iv;as specified in Table

6 wwth DFIG 13 shows the signal constellation for

the QPIK Birdihaké dnandldetott ahd nésattingcealddppiing If i, <500, then
[ 00265], The na%;;arli ng of slots to interlaces for the

W dereliddie toths Yidnnel oFDM

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.

[00267] It is noted that index SCIV needs to be computed only once and can be used

for all data slots.
OFDM Common Operation

[00268] The modulated Wide-area OIS Channel sub-carriers shall undergo common

operations as specified herein.
Local-area OIS Channel

[00269] 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
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slot shall be sequentially assigned to 500 interlace
sub-carriers as per the foll o ng procedure: a. Create

an enpty Sub-carrier |ndex Vector (SCIV) b Let i be

an index variable in the range (i ¢ {0,5
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Bat@fAnghat index SCIV needs to be conputed only once
and can be used for all data slots. OFDM Common
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Channel such as their schedul ed transm ssion tines WD

Bifdaiaieasng pCT/ US2007/ 077031 44 and sl ot
all ocations, in the current superfrane. The Local -area

(00272 Zhe&pcal passsOES Commgl $yrhd shoaded dragkat shalh be dithinterleaved as

I (see FIG 10). [00270] The Physical | ayer
%%Bké?lggg ‘the Local -area O S Channel shall be

roc ccording to the steps illustrated in FIG
ﬁﬂgﬁﬁggggﬂﬁﬁ"Fb027l] The Local-area as Channe
P cal | ayer packets al | encqded
Eﬂra}'??lRFor fhesLocp éreér@&df%ﬂamﬁ b ot difr Otéwamﬂl e%ﬁlocated per OFDM
l'fS@lthet Radshdlsid0bf 1hbo WidRearaakd®. SThgl%@Qlealrea OIS Channel

hyS|ca | ayer packets as speC|f|ed herein. Bit
$haflendeetarisngt 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

[00274] The bit-interleaved code bits of a Local-areca OIS Channel turbo encoded
packet shall be written sequentially into 5 consecutive data slot buffers in either one or
two consecutive OFDM symbols as illustrated in FIG. 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

[00275] 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
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packet shall be bit interleaved as specified herein.
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{ﬂﬁ@glaﬂ:ﬁ@bﬁ@gggggwg{l slots to interlaces for the

Local - area OFDM synbol s shall be as

f e el n. b RS Kol uffe dula
RN BT oTRGELTY EARRER Chaells Pibsflsd FhitoBntlon with he
glg@ﬁurmat? l@lahndieorl enWideadred 018 f@tanﬁeqr TKEBWMQ—@re@rIﬂBM Pilot
annel as
Channel carries a fixed bit pattern that may be used for Wide-area Channel estimation

and other functions by the FLO device.

[00281] 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.

[00282] The allocated slot shall use a 1000-bit fixed pattern as input. These bits shall
be set to zero. These bits shall be processed according to the steps illustrated in FIG.

14.
Slot Allocation

[00283] The Wide-arca FDM Pilot Channel shall be allocated the slot with index 0
during every OFDM symbol that carries either the Wide-area Data Channel or the
Wide-area OIS Channel.



specified herein. OFDM Common QOperation [00279] The
nodul at ed Local -area O S Channel sub-carriers shal

wae@engmiEonmon operations as specified herei PCT/US2007/077031
W de-area FDM Pi | ot Channel [00280] The W de-area FDM
Pilot Channel is transmtted 4 conjunction wth the
Vvde area Data Channel or the Wde-area O S Channe

W de-area FDM Pil ot Channel carries a fixed b|t
EHl‘l’%Pf]S]Phﬁpffﬁ’éy be used for Wde-area Channel
estimati on and ot her functions by the FLO devi ce.

[@@Q@ljfhﬁbuff@‘rfer Weddotaallogatebig tiel WideahemRPM &ilel Glginarel shall be
SRR SR S NG B 810 EDV Y bAE -0

gY?gS are O S Channel . [00282] The all ocated sl ot
fram lQﬁ 1000-bit fixed pattern as input. These

b h h b
BlogBsic 1Bt bse e6ima Shigo pe HOMTAR L Fenhal ik G Ber Pl bp gprambled as
%]Aecﬁ@dqﬁterdaﬁ I1@CREL b1 dLCIGG kel ﬂ%e}%t‘é@ iiga FDM Pi | ot

annel shall be allocate the s| ot th i ndex O
g hat carries either the
ng&a@\gﬁ%&%%%wsgnét he Wde ar ea as Channel )

08/ 927918 PCT/ US2007/ 077 ter .
Mo 20 B JodmiT oF o SaRREpaTIn g i sOrblsa Qe s 2k
LES NV de+ &y, €2 OFRMOPI, | abo, thﬂ@lm eﬂe 1ebedd addg an€ @msgéc@lkf&’ly, shall be
filled with a fixed’ Pattern consi sting of 1000

Wiappedeifitona B(i’ftlpl§étfnqd@ on sgnbel MSrri MAY ap opegfid impkable 6 with
ijﬁ f the Wde-area FDM Pi | ot Channel slot buffer
F bélecithstsivedhasigna peuitéliatidn Her tbe QP SKhmodidraern| ed

slot buffer is denoted by SB. [00286] Modul ati on

Slotrio® IntbElped Mappfg287] Each group of two consecutive
bits of the ith scranbled slot buffer, SB(i ,2k) and

f¥ee88 12K td napping oF th&k Wille-sca. FDAARioMTihaAnd sttt abRk@Tcasshall be
so and SI, respectively, shall be nmapped into a

2oSFiERd @il at i on symbol MS= (m, nQ as specified in
Table 6 with
Mapping of Slot Buffer Modulation Symbols to Interlace Sub-carriers

[00289] 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

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

OFDM Common Operation

[00290] The modulated Wide-area FDM Pilot Channel sub-carriers shall undergo

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

[00291] The Local-areca FDM Pilot Channel is transmitted in conjunction with the
Local-areca Data Channel or the Local-arca OIS Channel. The Local-arca FDM Pilot
Channel carries a fixed bit pattern that may be used for Local-area channel estimation

and other functions by the FLO device.



D =1/~\F2 FIG 13 shows the signal constellation for
the QPSK nodul ation. Slot to Interlace Mappi ng [ 00288]

wab@soepeps ng of the Wde-area FDM Pi | ot ChannePCHIUS1087/077031

to interlaces shall be as specified herein. Mpping

of Slot Buffer Mdulation Syrbbls to Interl ace

Sub-carriers [00289] The 500 nodul ati on synbols in the
ocated slot shall be sequentially asskgned to 5

| | 00
(002821 Eptethe discabates EDM Falof bhrmRg @ Selc piop Sealhhe aiocated during
. ithd Jarea a l T al-area
RV RN TOBP e (HRES Sither dhe Leaborca DR 10naBG ok (B pcal-arc

Gosrban@per at i on [ 00290] The nodul ated W de-area FDM
Pil ot Channel sub-carriers shall undergo common

[eeo3t The sllesitipder shhkkdsdrere0fbitlfoedlpaaeaasidtPiTheke bits shall
Channel [00291] The Local -area FDM Pil ot Channe] is )
be agdprizeroedThase difnjshab be Grpogssen agepadingde dhe stesailipgiraed in FIG.
annel or the Local-area O S Channel. The Local -area
Pilot Channel carries a fixed bit pattern that
E?%A 3 gf?oed. for Local -area channel estimati on and
FANCLi ons by the FLO device. WO 2008/027918

[bbsT~ERe feef-acs FRAY £ier Shatel b % aREdad 2 Bk vy index 0
gty cEIFPNOBY P Y mbdlathat ikic € Sithért (her LA ale@0d4ta &T1BANC! or the
Dat a Channel or the Local-area O S Channel. [00293]

Irhenl-atdadidtEehnstlot shal | use a 1000-bit fixed pattern
as input. These bits shall be set to zero. These bits
Eilhng obRilgrSlceBeffer according to the steps illustrated
in FIG 14. Slot Allocation [00294] The Local -area

f0RPA Thé b@hanfoe thesshatl dilobecdtd the dioeal-drbe FEINPilvd Channel shall be
index O _duri nlgl; every OFDM synbol that carries either
earBplpGbafill e wih paixgd pefiin epnsiting 196 100G5bit with sachQyitsset to “0”.
Channel. Filling of Pilot Slot Buffer [00295] The

Blot Bauffer Serarplling ot al | ocated to the Local -area FDM

Pil ot Channel shall be conpletely filled with a fixed
HH2P6)r he diirsi st itreg Lofal-kOG0FDIM Pilwi tshot eladifer bsttallsbe¢ stcoambled as

é{)eciﬂed in 0. The scrambled slot buffer is denoted by SB.
Modulation Symbols Mapping

[00297] 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

[00298] 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

[00299] 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

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

OFDM Common Operation



Sl ot Buffer Scranbling [00296] The bits of the

Local -area FDM Pil ot slot buffer shall be scranbled as
wap@siotiosgl in 0. The scranbl ed slot buffer is PEnosm®d7/077031

by SB. Mdul ati on Synbol s Mappi ng [00297] Each group

of two consecutive bits of th8ith scranbl ed sl ot

buffer, SB(i,2k) and SB(i, 2k+1), i =0, k= 0,1,...499

which are | abeled as so and si, respectively, shall be

|
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be sequentially assigned to 500 interlace

aysbciatad midrany pacodthcagye MHL S transmstedlie shayede-ared.on

synbol (where i E {0,1,...499}) shall be mapped to
Widediarén Data Channet Prodesting for Alleratat8lotsOFDM Conmon

Operati on WO 2008/ 027918 PCT/ US2007/ 077031 48 [ 00300]
[Wos02pdh¢ Bhedcdl doak paclea fédrDhe Riidotaré@hbatalhannel shall be processed
sub-carriers shall undergo _comron operations as

agseeding dthp steps Hlustygtegel 2Pat a Channel [00301] The

W de-area Data Channel is used to carry Physical |ayer

303k Eoreegsitar fropdulapione(Qit e and ki-@ded), trn@hprigalj lexdr packet is
LENELRRAEH SRR bl i Bl B0 R R DAb B AL Thas e Bl For

assocCiated w ne of the ransm

lagefcl endiudetonr @ bAMEdenpoaent iysicahhnaepadReoses dicnghhancement-
for Allocated Slots [00302] The Physical . | ayer packet
fIPPQnsat Pvrecah laysr packst erraivnl-craedpd apd b ripedsawd independently

i Riot st &R§ P{: k-l jn FIG 26. [00303]

or%{%é[ﬁ a? lr?o%g?att?)one &%LS@}{; atl)%dt%flt%)' QM , the Physi cal
ggpﬁﬁngacket is turbo-encoded and bit interl eaved
efore®being stored in the Data slot buffer(s). For

BTAC T kiR ERamEs PGTRRIBRE Ry cHR! o5y Foded with
gﬁ%ﬁ%ﬁ;ﬂ%ﬁg{w nen-@nepdaie andodk shilDHREA@AHEE-bit TAIL field of the
incoming Physica¥ 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.

[00305] 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.

Bits Turbo Encoder Code Rate Turbo Encoder
Input Bits Output bits
Niurbo
1000 994 12 2000
1000 994 1/3 3000
1000 994 2/3 1500

Table 14 - Parameters of the Data Channel Encoder



before being nmultiplexed in to the Data sl ot

buffer(s). Encoding [00304] The Wde-area Data
w@hannzioiPhysi cal | ayer packets shall be encodec/vws1on7/077031

code rate R = 1/2, 1/3, or 2/3. The encoder shall

discard the 6-bit TAIL field 4f the incom ng Physical

| ayer packet and encode the remaining bits with a

parall el 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

unbpeEnegderur bo encoded bits at the output is 1/R

times the nunber of bits in the input Physical |ayer

EH3REN Th OOBOSheddoB used forl Wide-pizt d3ats Kthaend Rliyngal layer packets

%{n}me for .the W.de-area Data Channel. The Wde-area

CERARTRTICENLBer paraneters shall be as specified

in._Table 14 below. Bits Turbo Encoder de te Turbo .
KRS8 e fhy rf‘ﬁlﬁ?‘?eéi H%ta(ﬁ‘t‘tﬁﬂltt thﬁtage gqneraffyl %80@1053&% 1thg constituent

&08ers Jf@m% I v#tl?’tlfé%g@tccjl%ésoﬂ(%hg %ﬁ ggélaoﬂs's% 2puL

@Qllrﬁ e Output as
Paraneters of the Data annel oder WD 2008/ 02%918

HETIl9820 AabR7 1D bwmBeloWu rWahianc padeturf@R0@06in, Bh'®” meahothat the

ncoder ed . fo j,de- area Dat a nel Physjcal l.aye
Bt 4368 pide "hataBh Ry 0N HRRR Poyso00by SonbsfeRl cncoder
NPT dahditQtBHIhA bs pasEd FLMEBHRACOX, ¥oogKI XY theo, Y11
constituent encoders l‘\lr‘go. times wth the swtches in

with thp Xpokhutifosts Bihtbpplithert wrmiohgsadnia gsnerpimg ts encoded data output
S cilfi ed in Table 15 shown below. Wthin a puncturing

E’g etn, a "0 means that the bit shall be deleted

“1'" neanps that ,the bit shall be. .. The .
008 7l e BREat oo iRt SRBR nungrriRe For 3 el pand siall be as
BRCARISRAabIE I18hoaINEREE Withi¥Oh pMlcturifiy paicth, a0’ dncans that the
Wth the X output first. Bit repetition is not used in

gyenlen] ahalhge ddleted bl eld rokana thatie pymbolshatbbé passgd0308]
The constituent encoder output synbol puncturing for
{09309]JaFbr pear 1/ddurbhabtiesh éheasil osfpac cddeddtsi for Fahlof thbfirst three tail

?E %an?%:slh%ﬁv'be\%{fglarﬁdathg l['Iari]lcéul"élr)llltnc%dg %Etts orrne'ac of (t)l'le farlgtat%?ee tail bit
periods shall be XY 0.

[00310] 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 X0 XY DO.

[00311] 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[J XY [0 and X[, respectively



synbol shall be deleted and a "1' neans that a synbol
shall be passed. [00309] For rate 1/2 turbo codes, the

W 2008/0p191put code bits for each of the first tPeBES1087/077031
bit periods shall be XYo, and the tail output code
bits for each of the last thr®e tail bit periods
shall be X*Y~*0. [00310] For rate 1/3 turbo codes, the
tail output code bits for cach of the first threc taj
bit periods shall be XXYO, and theCddeiRatout put code
bits fof_eacl of _the t@ast Tee ralt _Rpit periogs
shal | bexr XPMgt [003011] r raEe 21’3 turlpo_cHdes,
the tai| outpuk code bjts figr the finst thiree gl

per i odsshaH—beX¥o—p—and—xYo—fespective

_——+

ZANLB ]

out put [code bi¥e for the | a8t three lfail pit 1080i od
shal | b XTOX7 and X _{, TESpeclivetly WO
2008/ 027918 Péﬂ uszoo7 077881 50 Cod8 Ratle Q00pRIt 1

/12 1173 2/3 1 11 1111 (O 10/ 11 3Q00 I 0
0000 X-H ””&gi 0060—+—YO va”1 1 OO%Q Ya-1 8@080
0000 Tal e 15YDoPunctur|ngOPatterns flor the Dajpa Bit

Peri ods[{003 rsoted that i IdDI e t5above;
t he punctur|;g>1able is to0Be read f P8m t op t@OOO

000 111 000 1400 ‘T 0 p PGB F 0By A Trgb oo
B9 1203 et dharindleg™ shove. Hguisetionbids toe Peerddion on o

bottom.

(e}
o=

Code Rate
Output 172 1/3 2/3
X 111 000 111 000 111 000
Yo 111 000 111 000 101 000
Y] 000 000 000 000 000 000
X1 000 111 000 111 000 111
Yl 000 111 000 111 000010
YO 000 000 000 000 000 000

Table 16 - Puncturing Patterns for the Tail Bit Periods

[00313] 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

[00314] The turbo interleaver for the Wide-area Data Channel shall be as specified

herein.

Bit Interleaving



Table 16 - Puncturing Patterns for the Tail Bit
Periods [00313] It is noted concerning Table 16 above,

WO e0080z9e8 1/ 2 turbo codes, the puncturing tabP@r/US2000077031
be read first fromtop to bottomand then fromleft to
right. For Rate 1/3 turbo codle, the puncturing table
is to be read fromtop to bottomrepeating X and X,
and then fromleft to right. For rate-2/3 turbo codes
{008 13luhbe Syidergraadpata Qh§mteé tgho eaepded ppelkets %haarhettbfpmfeéleaved as
?ﬁ%@ﬁﬂj then fromleft to right. Turbo Interleaver

] e turbo interleaver for the Wde-area Data

h be as specified herein. Bit
ﬁﬁ?ag@ﬁkeé\?}f’gigt% 2008/ 027918 PCT/ US2007/ 077031 51

G bors 15 Wil aEh Rt ngc a7 eBEcloR B1S it afippated per

BabAM Sy Ribo ok AedtrhRinifRABdOhuftle tuhiso Wc@@e@b@&e@%s@omated with

Channe up to 7 data slots may be all ocated per OFDM
gmbmor@MIe% tonaetdis snestes ¢2, @néllé sefr beblercelywd) a turbo

an&ﬁe& ?%%sts &Cclggltese % ﬁfiglon oA %ﬁl Iélo eVa Ml'oqs are aﬁfoc%teé t[o Mle na

see ove

flanedekht RACIKS nudtgte MIESs shafih@Clbtsonittah thae @hﬂtOFle/i@Mﬁfol.
slots are allocated to M.Cs in a nanner that avoids

PHlihé Bf Patd $¥ot BAfFE#sNg sl ots within the sane OFDM
synmbol. Filling of Data Slot Buffers [00317] The

Fju 7]”*1"35 lb‘?talﬁﬁeglemecéﬂ tﬁOfogaa Wﬂ@ a%%at%ﬁan%ﬁ?ﬁﬁ!) encoded

o encode acket sha e witten into one
paket sletilabs Iwnttdnumtoeose ofhmesre dhé&t alos boffesuf Thess data slot buffers

d.to slot ind t h 7...The dat .
ST BRRERous iR haMougd T bite b o Hza Bubbe ubbe vis for
OPRK1G1dAdoemiek fo@mt@ﬂmﬁai I1@Iekéanmo&gan&l°slﬁmar%@s%;ga&’%-QAM

modul ation, the bit-interleaved code bits shall '
s@quﬂ@hom,aﬂhbyblthde@ﬁed 9ode bie sbhlbtbe tnghénsrally) wrifter into the slot

ered u at | he bj, t - 1.nt r eaved de bits .
RO IR YA Al 0o B RHsT N G PortSponding to the
B@mﬂetﬁt: EnbfirkheRecdipdich8akel tSintdrietkeddr &t Blstrated iGFIG. 28,
28, prior to filling the slot buffer(s). [00318] FIG
E@Dfmﬁﬂhﬂg%Wékﬁbhﬁbf se where a single turbo encoded

packet spans three data slot buffers.
[00318] FIG. 29 illustrates the case where a single turbo encoded packet spans three

data slot buffers.

[00319] 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.

[00320] 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.

[00321] 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.



[00319] FIG 30 illustrates the case where a base

conponent turbo encoded packet with code rate 1/3 is
woriosioploeked Wit h an enhancement conponent t urPOI/pskE077031

(with the sanme code rate) to occupy 3 data sl ot

buffers. [00320] FIG 31 illustrates the case where a

Data Channel turbo encoded packet occupies a fraction

a_data sl and four turbo encoded packets ar
E@é&@lr Bt ﬂlw‘lra@fpa sprpshaf egdpt ﬂiﬂ%@?nSotp féneet af@reélf QMLCS over
%?%?ﬁgﬁge F[% ih %o%lshgec mnﬁ\l}g @% &gﬂ% es n™ turbo

eubhedpaﬁsﬂ&rﬂhaﬂﬂaﬂaishnmaam@meat|on over an OFDM
synmbol for an M.C shall have consecutive sl ot indices.

WO 2008/:02KAX8 1PGsths Uaa00#/ A8dOJland2quze3 2de Klofs fo32ecach turbo
illustrates a snapshot of slot allocations to five

di ffer ent mceée%p@#et tlﬁluéf‘é Jepmsetive @@%ﬁm@%ﬁ@ IS@ndI e turbo

a frame. bhe %5Q TEP n, m denotes na' turbo
encoded pac ? e m’ MC In that figure a. M.C

1 uses tra 0] and L& ires thre ot.s
cach t urbb Nﬁe%}]tgo %ransrf(nt oqe 't s &J ut 1288 gssz%tlsJ tto tranagtt)'\ﬂ single

synbol s t Ouﬁs‘@mén@ﬂed tpb!ﬂ@:@ ItGﬁBé@dIiﬁ)Ma@hﬁio-ls B .and€12to send two
uses transmt node 1 and utilizes 2 slots to transmt

a single tubhencodedbrrséctacket. It uses OFDM synmbols n

and n+l, to send two turbo encoded packets. c. M.C 3

uses transMUC godes Qangmit medeiraad r@_qtsreslloi glofsdpr transmitting one

transmtti one bo gncoded packet
consecut  vETEERFBRAET o Bl B banst el rbllEmoon

packets. dnaﬂ&ﬂ&@fmm@smiﬂa@pﬂmbmnnde 1 and requires 2
slots to transmt a single turbo encoded packet. It

uses 2 GONRARUYI ¥Rs @F%ﬁxﬁml B ah® rSRMLs tZV\QotsttH rtpéﬂsrmt a single
encoded packets. e. C 5 uses transmt node

requires 1t11slbqacn0toded pfmkstm It usest2gopeccutine OFEM pamhelts to send two
It uses ong DV ﬁ%qugeto send a turbo encoded
packet . | Y PEET R P tf00323] The bits of each
aIIocated buf fer shall ge3scranbled pec

ed
in 0 Tie L 5 uses transrmt mo and requires ? slot"t. transrmt a turbo

encoded packet. It uses one OFDM symbol to send a turbo encoded

packet.
Slot Scrambling

[00323] 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

[00324] For the Wide-area Data Channel, depending on the transmit mode, either
QPSK, 16-QAM or Layered Modulation may be used.

QPSK Modulation

[00325] 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



scranbl ed slot buffer is denoted by SB. Mappi ng of

Bits to Moddul ati on Synbol s [ 00324] For the Wde-area
w@adoa/oiesnel , depending on the transmt node, PET/UN®N7/077031

QPSK, 16- QAM or Layered Modul ati on may be used. QPSK

Modul ation [ 00325] Each groupd3f two consecutive bits

fromthe ia" scranbled slot buffer, SB(i,2k) and

SB(i,2k + 1), i=1,2...7, k =0,1,...499, which are

*l“@lgl@l@q;vﬂls Fe and2si aFIGqueﬁfoWée{&’ mgl%ﬁ'aéo'nst*éﬁatf@lpﬁﬁrdthe QPSK

into a conpl ex modul ati on symbol (m, m)

mpdueliafioed | n WO 2008/ 027918 PCT/ USZOO?/ 077031 53

Table 6 with D=11 4 . FIG 13 shows the signal

texA M Matlubutiohor t he QPSK  nodul ati on. 16- QAM

Modul ation [00326] Each group of four consecutive bits

[ﬂﬂ@%]t Bech Lioup ofafstl e%seaitaegdét(st fr&ﬁftheﬁ scﬁB(Hle&Héta slot buffer,

+2) and [
SBE; 4K). SB&Léé%ha‘iB(l &Hd%raa@p“é%(l élﬁ@)naplp%d 7s é‘ a % é&R/l shall be

GPIPLF IR0 BTER LSy B, 1, o)

0 G. 33 the nal ..const atd.an
oo Fosn B PO e L 2B i UL B O S e signa
S&rs%ﬁétlorﬂkdﬁ) theanns QA M ﬁﬁfdlula‘ﬂdir +w3):re | Jot-8 BYigAky £ ds 1BSBSi, 4k +1),
Modul at i on ls s3 32 sl sO n)k) m (k) SB(i,4k +
=SB} Ak, andzﬁﬁ‘ij?@“hkf 1) SB(i,4k) 00 0 0 3A3A 0
0013AA 00113A-A 00103A-3A 0100 A

S,f\ﬂ(l\)lolAAOlllA-AOllOA-SA 1100

e Interleaved Bits Modulation Symbols
S S S S

SB(i,4?< +3) SB(i,4%< +2) SB(i,4L +1) SB(i(?4k) mQUk) mi()
0 0 0 0 3A 3A
0 0 0 1 3A A
0 0 1 1 3A -A
0 0 1 0 3A -3A
0 1 0 0 A 3A
0 1 0 1 A A
0 1 1 1 A -A
0 1 1 0 A -3A
1 1 0 0 -A 3A
1 1 0 1 -A A
1 1 1 1 -A -A
1 1 1 0 -A -3A
1 0 0 0 -3A 3A
1 0 0 1 -3A A
1 0 1 1 -3A -A
1 0 1 0 -3A -3A

Table 17 - 16-QAM Modulation Table

Layered Modulation with Base and Enhancement Components



1101-AA 1111-A-A 1110-A-3A 1000

-3A3A 1001-3AA 1011-3A-A 1010-3A-3A
w@aimBe27p78 - 16- QAM Modul ati on Tabl e Layered MoPCI/E$100T1077031

wi th Base and Enhancenent Conponents WD 2008/ 027918

PCT/ US2007/ 077031 54 [00327]54€ach group of four

consecutive bits fromthe ith scranbled data sl ot

buf f er SB( i, 4k SB(i, 4k+l), SB(i,4k+2) and

K882 714 Kacdy group pffour conscgutivehits fromythg i sgrambiesd data slot buffer,

d - Latd o Ta X
ST BILTRERRd e, Ly SR 247 LOrm 9 st v
spaped aretimappciabladai@edaiodulation compleraymbolt i) tri(gy mQ(k)), k
3110 BRSNS n 355 SOIRRIED! e SASDSET cen
LRG0, BRI b PR &, 0 v e
nod ron, wherg |SO=SB(i, 4k), sl =SB(i, 4k+l),
S2=3B(T k+2)ﬁ:a{%:= SB(i,4k + 3). It should be
not t haandt he ‘procedeeTede 4.i I 1 i ng the sl ot

buffer(s) ensures (see FIG 28) that bits so and s2
9328isplind34 schowe thabamok wemtclaopdioenbe dndrddl tedsiation, where

AR o G h ey oS B2 SBG Bk ik SR be noted
B 'thegd?od'edﬁ}e RBELAKE 20t baleh(s Hastired )(se2BHIG. 4K) it Bitd s and s,
ooro ooo1™MmMOMN OO1T 1T AMAAN 0010 MN~ON

oorfesporgl @ therenhancement component and bits s, and s; correspond to the base

component.
Interleaved Bits Modulation Symbols
S S S S
SB(i,ﬁ( +3) SB(i,ﬁ( +2) SB(i,4L +1) SB(i(?4k) mQtk) i)

0 0 0 0 00 00
0 0 0 1 0o 00
0 0 1 1 00 00
0 0 1 0 0o liln
0 1 0 0 00 0o
0 1 0 1 00 00
0 1 1 1 00 00
0 1 1 0 00 0o
1 1 0 0 00 00
1 1 0 1 0o 00
1 1 1 1 00 00
1 1 1 0 0o 0o
1 0 0 0 Niln 00
1 0 0 1 0o 00
1 0 1 1 0o 0o
1 0 1 0 0o 0o

Table 18 - Layered Modulation Table
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~0" Table 18 - Layered Modul ati on Table WO

2008/ 027918 PCT/ US2007/ 0770315555 a 2(1+r)" 2(1+r)
[00329] Note that in the above Table 18, where r is
the ratio of the_base copponent energy to the
enhancenent c Enen gne gy Layered Modul ation with

1y ] 00330Qf1+Fh " _
Eﬁgzlgroup B fgﬁrycanseguglvqu%yza ron1%%jﬁigﬁw£ ' PRthe ratio

sthabhdcadnioatntutiggno tBBEihanddtrichy camporfaid( bnerdk + 3),
i =1,2,...7, k =0,1,...499, which are |abeled as so

Eﬁﬁ’er‘%dMé(ﬁﬂEﬁ@ﬁ wmlnaseﬂtﬁhbomtmﬂped into a conpl ex
modul ation symbol Ms= (m, nmQ as specified in Table

foosséhTR: Qndlg:ﬂ/d? 4tth!1§‘ frdm éeféﬁv‘gfo bef hd @&{sec%tlve bits from the i™

constellation for the QPSK nodulation.
Mmmabké@bnbhﬁpLS@O[Gbﬁakpdfﬁﬁlm$pp8hg=nf2slEuk tlol,...499, which

B 5 P A SRR g o

“ff Nbdulat| n Synb rl.ace Syb-marr]
PO Y THEN SRS MG R ShphBof S¥ithDeach 2r 1 B ti%shows the
Shel céﬁaéﬂau%ﬁ féretﬁé‘@t?iskaﬂnb&(ula@&?' gned to 500 interlace

stb-carriers usin rocedure specified herein.

% @ &mg)hﬂ{glaon' [00333] The nodul at ed W de- ar ea
ta Channel  sub-

rriers shall undergo common
[00331] The mapping of slots to interlaces for the Wide-area Data Channel OFDM

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

[00332] The 500 modulation symbols in each allocated slot shall be sequentially

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

[00333] The modulated Wide-area Data Channel sub-carriers shall undergo common

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

[00334] The unallocated slots in the Wide-area Data Channel use as input a 1000-bit
fixed pattern, with each bit set to zero. These bits shall be processed according to the

steps illustrated in FIG. 14.
Filling of Slot Buffer

[00335] 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

[00336] 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.



operation specified herein. Wde-area Data Channel
Processing for Unallocated Slots [00334] The

waopasloeat ed slots in the Wde-area Data ChannetT/UuSm®0ae77031

input a 1000-bit fixed pattern, with each bit set to

zero. These bits shall be pro#essed according to the

steps illustrated in FIG 14. Filling of Slot Buffer

00335] The buffer for each unallocated slot of the

qgauafianSymbel MABPIE| shal|l be conpletely filled

with a fixed pattern consisting of 1000 bits, with ,

HW3R7IbEachsgrpup of two caglsequtise Hoatﬁ%nonhtjle [L08@36Dlettéot buftsr, SB(1,2k)
unal l.ocat ed ;s b er, .  de- ar -

%Ldaﬁﬁgl?k;h aj’ I gggckr a %’é‘ggéafswglﬁggllteﬁ ?ﬂé%\g(lg %S % a‘?@hsgar E%ectwely,

siallabdhegpsd aito kutdmplck SnéRinaioddsymybobBASMOm 0aR))0257 GlBified in
PCT/ US2007/ 077031 _ 56 Modul ati on Synbol Mappi ng

TOA3%7 lwifiaeh -0t oUD OfF W3 CRIRCHET YEnddi dohstbIAMWt RS the QPSK
ith scranbled slot buffer, SB(i,2k) “and SB(i, 2k + 1),
medylation.. 7, k = 0,1,...499, which are | abeled as so

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

Riod té hitedacesyhippingVs= (M, n) as specified in Table

6 wwth D=11 4. FIG 13 shows the signal

388 eTh@a@Pinkast dibte t6émMBkiladepdol éti@allohdt sib® in the Wide-area
I nterlace Mappi ng [ 00338] The mapping of slots to
Dﬁtaé?vhaaa@@ﬁlgﬁ‘ pyRbol, phall h?caétsew@qxgmé)g in the Wde-area

Dat a Channel OFDM synbol shall be as specified in O
[983%RIoMapningion §las Budico M dRutation Sybdalsde iluarl@yerfvdrearnays
Interlace Sub-carriers [00340] The 500 nodul ation

B34l $he H0Q medslhton buhticds insthaklot beffaetaléht bajueytially assigned to
500 inte ce suyb-garriers as fol.l ows:

?@fiii&gﬁg@ggﬁr@%ﬂﬁ@d a gﬂ)ﬁ% Stg bl “PHA Kemogulation symbol (where
1 0¢dl1,...49409 hall b d,to the_ith. - [
B Thatf nobH BB res i o roh Bl aXIh TS Thi s

g&g)ul\lé[ ed Wde-area Data Channel OFDM synbol

Hpeyos Aflon ynder go conmon operations as
s(ﬁ’eci fied herein. Local-area Data Channel [00342] The

(#9841 BhisampdulatednWigredres Pais dchappcl cQFPM phpbpk gyb-carriers shall
L@d’e?éo RAGHEL 8pé¥§t"f‘(ﬂ{s o %eciﬁed herein.

Local-area Data Channel

[00342] The Local-area Data Channel is used to carry Physical layer packets meant for
Local-area multicast. The Physical layer packets for the Local-area Data Channel can

be associated with any one of the active MLCs transmitted in the Local-area.
Local-area Data Channel Processing for Allocated Slots

[00343] The Physical layer packet for the Local-area Data Channel shall be processed
according to the steps illustrated in FIG. 26.

[00344] 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



Local -area nulticast. The Physical |ayer packets for

the Local -area Data Channel can be associated with
waeysormiof the active M.Cs transmitted in thePCT/US2007/077031

Local -area. Local -area Data Channel Processing for

Al'l ocated Slots [00343] The Piysical | ayer packet for

the Local -area Data Channel shall be processed

according to the steps_illustrated in FIG 26. [00344] .
H9843le dla¢ drocplpden AafeoFhpaesiRhysigelleyamgckets ralhhpsereafled with

K s b b 4 Hantar:
LRESERRC L0 oy . PR ARG SO SRARR bt for
Magened DadGhatnicbas, spehiécthdseinconponent Physi cal | ayer
packet and the enhancenent- conponent Physical |ayer

Badkedria@vingt ur bo- encoded and bit interleaved
i ndependently before being nultiplexed in to the Data

oghﬂbmﬁé €668 )arcaEDER LA MUARBABCOFAY Bkt shall be bit interleaved as
CT/ US2007/ 077031 57 [00345] The Local -area Data

Qissisdiherysi cal | ayer packets shall be encoded with

code rates R = 1/3,/2, or 2/ 3. The encodi ng procedure

Phatd Sloballockinn cal to that for the Wde-area Data

Channel as specified herein. Bit Interleaving [00346]

o34 tjoEad thaiLeeal a¢aaD&h &hashel f the blot livwatedshadidcak spduafidd herein
be bit interleaved as specified herein. Data Sl ot

F\i]ii@gafj)gﬁl $1900BdfbrsFor t he Local -area Data Channel,
the slot allocation shall be as specified herein

ﬁolbhé;]n@h@ ro@@(}h?fe FofBYfhess: hRe3481 thULeocQF-%‘g? ;!bafaecﬁéi{nel shall

l1'ng the slot buffer for the Local -area
Bhanspetifishhbicin. be as specified herein. Slot Scranbling
[00349] The bits of each allocated slot buffer shall
Bt Scranbliyl as specified herein. The scranbl ed sl ot
buffer is denoted by SB. Mapping of Slot Bits to

[dadudjatThe BitSyeedhsaljddaed QlotFaiffel RRall- 86 atradib®d 43adpacified herein.
Channel defvgndi ng on the transmt node QPSK, 16- QAM
bhe scagmbled stobbuiferts denaied b®Bused. QPSK Modul ati on

Mapping of Slot Bits to Modulation Symbols

[00350] For the Local-area Data Channel, depending on the transmit mode QPSK, 16-
QAM or Layered Modulation may be used.

QPSK Modulation

[00351] Each group of two consecutive bits from the scrambled slot buffer shall be

mapped in to a QPSK modulation symbol as specified herein.
16-QAM Modulation

[00352] 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

[00353] 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



[ 00351] Each group of two consecutive bits fromthe
scranbl ed slot buffer shall be napped in to a QPSK

wore@alozoion synbol as specified herein. 16- QAMCT/US2007/077031

Modul ation [00352] Each group of four consecutive bits
fromthe scranbled slot buffes8 shall be mapped in to
a 16- QAM nodul ati on synbol as specified herein Layered

Modul atj on W th Base and Enhancenent_ Conponents )
[985413Theach 296 otip béF Trar cacBng@ERt9fy Uk gogssqulig thife from the

SELTTRL AU AL 8 IS B  RORC 0y QAL oo
Modml ati on wit h Base Conmponent Only WO 2008/ 027918
PCT/ US2007/ 077031 58 [00354] The 2"d and 4th bits
S0 00 BiteFlagy Mappifg f our consecutive bits fromthe
scranbl ed slot buffer shall be mapped into a QPSK

952 ThE Mmppilo lof agtots PRC irftérBides TBF Gidtal-a2b®tD4t® Channel OFDM
nterl ace Mapping [00355] The mapping of slots to

pymleals sheddefagspecsieed heseisa Dat a Channel OFDM  symbol s

shall be as specified herein. Mapping of Sl ot

Magpliieg 010510 SyludaliondSyimbds kebdeiFade- Sutr-careiess [ 00356]

The 500 nodul ation synbols in each allocated sl ot

H10356] DRe SOQuaiotulatibly symbsisginedadho aBefdtddntlet Ishgleé be sequentially
sub-carriers using . the procedure specified herein.

e EHhRIhntsplaFatybosRITieT 35ME theaosRddin seeeidictnasitar ea

Dat a Channel sub-carriers shall undergo conmon
HOMiGanmonOpgratiphi ed herein. Local -area Data

Channel Processing for Unallocated Slots [00358] The
[0936Tlothe etbdslaptds Wide-ttve Daje AThaandasubetesric@h ahdleindeggo common
as itnc%t a 1%0 -bit. fixed pattern, with each bit set

PRFTIES 25 S E WYL shal | be processed according to

the steps illustrated in EIG._ 14. Fi Ié]: ng of Sl ot

Bofalarsa F)@E)%%]‘“‘Tﬂé’ rgegssing foroPnallegqatedh3lofocat ed sl ot

of the lLocal -area Data Channel shall be conpletely ,
fA0358ld Thy vpallocpied siptph it therkpcabprsh S35t Ghane] oppapinpat a 1000-bit

ﬂ@(&ppﬁ?e% Witk eS8loif &t Yo zerd! OFhesE HRTOhAINEL processed according to the
steps illustrated in FIG. 14.

Filling of Slot Buffers

[00359] The buffer for each unallocated slot of the Local-area Data Channel shall be
completely filled with a fixed pattern consisting of 1000 bits, with each bit set to ‘0’.

Slot Scrambling

[00360] 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

[00361] 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

[00362] The mapping of slots to interlaces for the unallocated slots in the Local-area

Data Channel OFDM symbol shall be as specified herein.



[00360] The bits of each unallocated slot buffer in
the Wde-area Data Channel shall be scranbled as
wap@siotiosgl in 0. The scranbl ed slot buffer is PEnosm®d7/077031

by SB. Mdul ati on Synbol Mpping [00361] Each group of
two consecutive bits fromthed%cranbl ed sl ot buffer
shall be mapped in to a QPSK nodulation synbol as
specified herein. Slot to Interlace Map [00362]

Pn%jbﬁ ﬂ@t Bpffer M@“ﬂ%‘anﬁmll"éé é‘sllfté'fla‘EQ*r%“ RAIGE at ed
slots in the Local -area Data Channel OFDM synbol ,
HH3p3] bhe 390 mpdelatiorsyrpealzinthe wWor beifia/sbal ba sequentially assigned to

TR ATk B ARELI AP SRR iRl sympet (oher
The,5089 ds%ﬁifbg A SRS 1 Bl dfric Pl flceshal | be

sequentl y assi g interlace sub-carriers

.h_conpl ex nodul ati on synbol (where
G%Eﬂ]?dﬁ‘fnmon r)ahg“a” be napped to the ith

503'3@%#%@ 0 B B TR DChRDP| pgicrs shll

c&h&ﬁoﬁ@%&rh@&rﬁa%'ﬂ difiedid§hgo common operati ons
as speC|f|ed erein pping of Slots to Interlaces

@%ﬁ%o ﬁﬁtsstl)‘ﬂ'l rRckiterl ace mapping varies from one
% fet

next as specified in this sectlon

@;(‘)%Eﬁ]e?fl I%I% % ?r{tngACg rﬁ@%ﬁ%’g E%%g: (%/I{{B) ShaﬁTI? L: DM.I)OI to C%Be next as

[TZe ass

sp&ﬁlrehaﬁehlkrs[ectlom‘ orh@EaM S)Slffb@hn eVd}SiEO(FI])M §ynébol. The FDM Pilot
superfrane as then_Ip

Qham@ ﬁl&thglge sﬂ%[q ] Slgt Q SFl@[I(b@s@PSlgIH?@ n ]@pq L for bl‘DM symbol
ﬁﬁ%&?ﬁﬂ%ﬂ% AredULBodor slot O ensures that the FDM
nne

I's assigned interlace 2 and 6 for even

and o iges respectively. The
renalgﬂ A%% gqﬁacégﬁlg each OFDM synbol are
aSS|g d to S@ﬁif through 7. This is illustrated in
FI G e Er 8nd D denote the interlaces assigned

to the sIots occupi ed bg the FDM Pil ot Channel and the
[993461k b, ﬁ]étprlac‘reegs&%me\l} pyocedlflr@()@gﬂot-r(p]éngqrgs thay the FDM Pilot

R l%%ﬁgﬂ&! 1% S 6 Ledkhataha iy $8@! brbsi & bol indi

Fo{nﬁ{ 3. “Let lﬁge eet e “Bi ¢ val ue of the Fnter 1! indices
faspl@t;tlvely( |Tlle r{:ﬂaﬂl}ng 7 ibenhrmeeint ¢éieh OFDM symbol are a551gned to slots 1
through 7. This is illustrated in FIG. 35, where P and D denote the interlaces assigned

to the slots occupied by the FDM Pilot Channel and the Data Channel, respectively.
[00367] The slot to interlace mapping for slots 1 though 7 shall be as follows:
a. Let 1 be the 3-bit value of the interlace index i (i€{0,7}). Denote the
bit-reversed value of i as ip.

b. Let I; denote the i™ interlace as defined ecarlier herein. Permute the
interlace sequence {Ip I; I, Iz I4 Is Is 17} by replacing the index i
(1€ {0,7}) in I; with iy, to generate the permuted sequence, PS={Io 14 I, Is
I Is I3 I7}.

c. Club interlaces I, and Is in the PS to generate shortened interlace

sequence, SIS = { I() 14 12/16 11 15 13 17}



bit-reversed value of i as ibr. b. Let Ij denote the
jth interlace as defined earlier herein. Pernute the

WO piosiotee sequence {lo 11 12 13 14 15 16 17} ByI/US2007/077031

replacing the index i (i E{0,7}) inl; with ibr to
generate the pernuted sequenc#® PS={lo 14 12 16 11 15
I3 h}. ¢c. Cub interlaces 12 and 16 in the PSto
generate shortened interlace . sequence,

|OI 2/ 161 1|d§ eor the OFBMopsnts 7yitls ipdery uézgd?/lé?%}om a ewtperframe
F
a sugrer¥ r Zprg Om’p%%fh?r\ﬁ ?Ycé]ﬁtS%ﬁgﬂh 5§§(}P, eps}lﬁ} éa)ﬁ ue equal to

SIS in step3,)RydatyPcHeraROWd peAnuttd sholtdnddehtdrldc® sequence
generate the pernuted shortened interl ace sequence

PSIS(j). ePSISG)(j nmod 2 = 0), then choose interlace 16
inthe PSIS(j). Oherwise, choose |12 inthe PSIS[j].

f. For téhelf ¢ iméFDM symneh dhobsy inddrlacd 18 its WiRe PEISH)E, Otherwise,
the kt'' data slot (for k E{1,...7}) shall be

assi gned tﬁl@oﬁ%béﬂlﬁcl)eglﬁ’@] S(j)[k-1]. [00368] It is

noted for step c above, since interlaces 2 and

i nterl ade EoraﬂleJqu)Maﬂynéthatt‘iﬂW@ll n Efﬁlrpetfl’%n%thfok detaeslot (for
remai ni ng %ev%[d bnter|laces are used for_assi nmant to

data slots Disbalhpe yssigned it intstlage PHS0)
super-frame spans 1200 OFDM synbol intervals and t hat

HI0368lt b isnneted doe stepppi arbgve 0$in®Fﬂm1§§q¢b02 a'ndndewrl@cd :6 are used

PR tRRE r PirrtRL B e B oo o G oRR R b e ent to data

J18ts3 Adcﬁtl(}nallgyuas ybel (ﬂﬁattah@péleﬂhl[ﬁe @Far(12000OKDM Sndbdl intervals
3}. [00369 IG 36 illustrates the interl ace

ayhthghﬁewp iptgrlaga meppingfoy QRIAM symbed ﬂyﬂ@é&tlis wet usepDjurthermore,
?&rg{g‘% ldadggggp‘éé‘lég d?ﬂ&f h@&%ﬂ cﬁécégg il rfﬂg__%ﬂ}?én%ega {12345}

byL gialdy the s&ju@nce?zsféz)s*u{)w& Ihal}. all int erI aces get
assigned next to the Pilot interlace about the sane

f00369] PIG.0%6 {liudRate i ihit@laéARNRIMAS ] AMEBI Péks over 15 consecutive
performance for all interlaces 1s about the sane OFDM

O5 Py mhel iatarohs. [ Bameppmaipsttendenn slosniof igtemgoastepeats after 14
rzggéu%f%e F@ﬁyhag n?lqu’%q &DEFG n@ﬁ% ﬁc?v%o ?r{gr égﬂn‘é@rlgpes rﬁet assigned

carrirer 1 n
heb@ t&Ithd PastSiftcrthed alsdu® Iﬁl@é saanWﬁ”actlon of time, and the channel estimation

performance for all interlaces is about the same
OFDM Common Operation

[00370] This block transforms the complex modulation symbols X, ,, associated with

sub-carrier index & for OFDM symbol interval m , into the RF transmitted signal. The

operations are illustrated in FIG. 37.
IFT Operation
[00371] The complex modulation symbols X, , .k =0,1,...,4095, associated with the

m™ OFDM symbol shall be related to the continuous-time signal x, (¢) by the inverse

Fourier Transform (IFT) equation. Specifically,

N-1 . N
1 2 s k=20t Ty ~Ter) ,
xm(t)=WZXk,m e T T o 0< 1< T,
k=0



operations are illustrated in FIG 37. IFT Operation
[ 00371] The conpl ex nodul ati on synbols Xk m, k = 0,1,

WO 2008/0209%, associated with the nth OFDM synbpCT/BRzb1/077031
be related to the continuous-tinme signal xm (t) by the
inverse Fourier Transform (IHT) equation.

Specifically, 1 N1 j2,7(4f)sc(k N (t-Twa&-TFQA)

xm(t)=-) Xkme 2, for 0 < t < Ts' N k=0 WD

AG32I0RY Ak &bBGT £4i521087 /17013 the Gilb- bzﬁﬁBﬂiﬁacinlg, twhélc afgy.eT,, and
equation, (6f )sc is the sub-carrier spacing, while

TGare defiléd aﬁ@ﬁ’s dlgcu-gse‘&ﬁﬁe\‘ii@tflélﬁ ﬁﬂh@sap}ﬁﬁ@tﬂhs cussed
previously in this application W ndow ng [00373] The

%ﬂgal xm (t) shall be multiplied by the w ndow

PYving w(t) vvhere O 5+O 5003(2r+2r t/TV\G)

O<t < < + +

610§7%lo§h% mwl (xust)t §ha}1 brmlslpleeﬂm thg W‘me ﬁm?u?n wa <Wkleze
T™wd + TFCI + Tu ) [00374] The wi ndowed signal is

denot ed by VB {b)scos(phar&7YI{t) = xnm(t) wht) <[00375]
I n the(f:-}b ve, Tu ang\ T are as defi neg prgvkg us+¥

her ei n. er| ap and Add éOOS?G] The B4 579 &y
SBB (t) sh@bl+Gecagbmer 4t.ed/ y:over & rh&f)tfhté(Q Tiych * Trr + Ty)

wi ndowed, continuous-tine signals from successive

@p:)em i ca?)fédog%gé%l? 11'21 EOt&ﬂé%ermsw}% e((jlt I) " YF;G (? 8'_

nir) . n’E (@rrl er I\/bdul ation [00377] The in-phase and
quadrgf1 )re B se band signals shall be up-converted to
frequency and summed to generate t he RF waveform
1

B@ﬁwk In the phovey &, asd 7, pxe asideiined prigwiougs hieiedn. f r equency
of the kth FLO RF channel (see Table 1).

Overlap and Add
[00376] The base-band signal s,,(¢) shall be generated by overlapping the windowed,
continuous-time signals from successive OFDM symbols by 7}, . This is illustrated in

FIG. 38. Specifically, s,,(¢)is given by:

Sy = Yy (t—mT,).

Carrier Modulation

[00377] The in-phase and quadrature base-band signals shall be up-converted to RF

frequency and summed to generate the RF waveforms,, (¢). In FIG. 37, f.(k) is the
centre frequency of the k” FLO RF channel (see Table 1).
Progressive preamble transmission and reception

[00378] In another example, the disclosed communication system may include
transmission and corresponding reception of progressive preambles for use in network
identification and discrimination. 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-area networks. In those examples, four (4)
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(3902? TDM 2 (3904), and TDM 3 ) are arranged in
pisempleingstiorat ed preanbl e porti on [00381] The first

of these three synbols, TDM 1 (3902), is used for
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902). 2'1s conf1 gured to include either four even or odd frequency interfaces
filed with WOI pilot channels, which are pilots that are scrambled by PN sequences
seeded with a WOI ID. As shown, in FIG. 40, the symbol 3902 includes four even
frequency interlaces (0, 2, 4, 6) labeled respectively with reference numerals 4000,
4002, 4004, and 4006, are filled with WOI pilot channels. The remaining odd interlace
slots 4008 are zeroed out. By utilizing either odd or even frequency interlaces, the
resulting OFDM symbol waveform consists of two repeated copies of the same
waveform in time domain, when transformed by the FFT from the frequency domain.

Since the timing from TDM 1 is only coarse timing, having two copies of the waveform

garnered from TDM 2 ensures that a full copy of the waveform can be obtained even if



filed wth WO pilot channels, which are pilots that

are scranbl ed by PN sequences seeded with a WO ID.
wa\sooshozrms in FI G 40, the synbol 3902 i ncl udeBCT/082007/077031
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osSible WO "I Ds, and simlarly that the LO |D can
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ngir?srwith acquiring TDM 1 (e.g., 3902) for coarse timing and frequency as described

previously herein with respect to FIGs. 10-18, for example.

[00385] After coarse timing is acquired from TDM 1 (3902), TDM 2 (e.g., 3904) is
sampled starting after a quarter (4) of the symbol time has elapsed. As an illustration,
FIG. 42 shows an exemplary symbol waveform 4200. The start of the symbol,
indicated by line 4202, is determined by coarse timing acquired from TDM 1. After Y4
of the symbol time has clapsed, as indicated by line 4204, the symbol is sampled for a



based on the WO |ID seeded in TDM 2. Thus in this
particul ar exanple, the transceiver need only needs
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IDs for a total of 32 processing operations.
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utilized io’the—casep vﬁwere | ocal content is desired.
[00386] In det&rAiAing the)N 2 sanples, an estimate of
a noi se baseline is determined fromt he sanpl es.
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Speci fically, ter the coarse timng is acquired from
FOMINE &Y thehléstsqfath@ NE samnpigp). th éhlﬁl"i‘?é’la apylongs asnfliceldmipgeerror of

%b’]\ﬁ’f{%}, hﬂ?g N/ lﬁ%qgf M@l@&dﬁb Frs Ipaaj‘@rl(;&gd ?&eﬁqlfaﬁ&ﬁ‘ (1) will

b¢ Elksjufed)to farv@ems eantainaf cdnfiydste cdPof the waveform.

[00387] The same samples {p k=12, N/ 2} are next transformed to the frequency

domain using a Fast Fourier Transform (FFT). After using the FFT to transform the
samples to the frequency domain, pilot symbols are descrambled using PN sequences
associated with an m™ WOI ID from an M number of possible WOI IDs. The
descrambled pilot symbols are transformed back to time domain with an Inverse Fast
Fourier Transform (IFFT) to obtain channel estimates ¢, for each of the samples from 1
to N/2, (i.e., {ck,k =12,---,N /2}). The detection metric E is calculated using the
previously calculated noise baseline o” as follows in equation (2):
N/2

E™ — Z(|ngm)|2 ~ 7702)
! 2)



sanples are used in Equation (1) above (i.e., pi is
the first sanple of the NN2 sanples and PNN2 is the
wo a®8/02f918 he N/ 2 sanples). In this way, as | onpCEHBES100E077031
timng error of TDML is within (-N4, +N4), the
samples (pi, p2, ..., pN2) uislized for Equation (1)
wll be ensured to always contain a corrpl ete copy of
the waveform [00387] The sane sanpl es
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. is noted, however, that if the nobi
@m%mnmomdd)bwsfes@meﬁlorenecel ve WO data, onl y
synbol TDWR needs to be descranbled with the detected
WOB89]DAS anenihed hhitﬁ/et ifrd mgbae qunskeivenis. seThealkod meceived LOI data,

t b hed th )
48 SEC 1 n oy beecedrpl| b b RS o
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could be wutilized is described in copending U S.
Bep IDs atifionthealetettip’ 08 WABKandf LO D DeymbdleFDVB, is descrambled with

the detected WOI and LOI IDs and then used for LOI fine timing acquisition using any
number of methods known for timing acquisition mentioned in the previous paragraph.
In contrast, previously disclosed examples herein do not provide such LOI fine timing
acquisition mechanisms. The lack of such mechanisms could potentially compromise

LOI data reception performance.

[00390] FIG. 43 is a block diagram of an exemplary transceiver 4300 that may employ
apparatus to effect the above-described methodology for receiving TDM 1, TDM 2, and
TDM 3 symbols and acquiring fine timing based on either TDM2, in the case where
only WOI data is desired, or TDM 3, when WOI and LOI data is desired. As illustrated,
the transceiver 4300 includes an antenna 4302 to receive transmitted wircless
information, which includes TDM 1, TDM 2 and TDM 3 in the preamble of a

superframe, for example. The antenna 4302 delivers the wireless signal information to



2005, entitled "METHODS AND APPARATUS FOR DETERM NI NG
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4314 is confi gured to transform sanples fromthe

dignpindol 4Bo8 faro” (ffr@qLﬁe(ﬁW dengtli. s wirddisewssed peove.  Further, the
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fi¢soranithel NbypaBsi &Et&t&ﬁﬂ WOI for fine timing acquisition. The channel
estimation/timing estimation unit 4318, in turn, outputs timing data 4322 to the sampler

4308 for setting the timing of the sampling window of sampler 4308.

[00394] Moreover, if the processor 4312 is programmed or receives instructions for
receiving local data (LOI), the processor 4312 would execute the additional processing
described previously for TDM 3. Otherwise, the processor 4312 is configured to

recognize not to process the data in TDM 3.

[00395] It is noted that channel estimation/timing acquisition unit 4318 may be
implemented as hardware, software, or firmware within a transceiver apparatus, such as

transceiver 300. Additionally, in the case of a software implementation, the transceiver



IDs to descranble pilot synbols scranbled by the PN
sequences. [00392] The processor 4314 may further

w0 p@BAR®I® channel estimation/timng estinmati oPCT/WSHB7/077031
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a (LA), the processor 4312 woul d execute the
@3’3% gﬁiﬂ 44 Wésasﬁwﬁ diggram P?Béaetgwﬁfﬂr&{flgwﬂﬁ%% wiislgsg symbols,
erw t C - i r t
FRACHTDM, G RRsal (AP ARHBGL | My TPy, e

TOMbt fod doheurstrmgeinfesiatiomttd gniranseeing: foguingigt acyuisition.  As
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egginyng gufgrtiphisgasritineds ., THM300 coul d incl ude an
integrated circuit, such as an Application Specific
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mgéaglgéfttﬁgﬁ ¢ ?gﬁfo_%eilsvg){ecﬁt%g ngalg’rogee (s) oibqgéki 2208 fwhaere a third
symbol configured to communicate second information including network identification
information concerning a second network is transmitted. The network identification
information concerning the second network includes at least a portion of the network

identification information concerning the first network. An example of such a

transmission is the transmission of TDM 3.

[00400] Flow then proceeds to block 4408 where the process 4400 terminates. It is
noted that the process 4400 may be effected by a transmitter (not shown) or similar
device. A method by which corresponding transceivers configured to receive and

process the symbols transmitted is illustrated in FIG. 45.



[00396] As shown in FIG 43, after descranbling or

denodul ati on, the resultant descranbled signal is
wouiope79as a serial bit stream for use by a noRCT/8S2007/077031

conmuni cation device in which the transceiver is

housed, such as a nobil e phon& device or a personal
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SHUBAL Richfids, su Egg’tho-g%nsrﬁﬁt%d b NBIndiRd of FIG. 44. This process
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synbol configured to conmunicate at |east timng o
PYReFS on firy facaivsd vimbed qoafigured Tiovicemmunigytpogf least timing

QM bggﬁgﬁqﬂcggsed.f '(x%"\éxp&gl%?ﬁ@%f bR i Pféﬁl‘enéafﬁgﬁ’ tf‘@#ﬁ? Ihfoddure, the

secon configured to communt cate S
tradsoeivet 4300 innElGudi3nmanetewdvdk TDAR ML ifdr eatipbd) and determine coarse

i.nforpati pon con in first n rk configured t
HEHRRTEAbR ST Pt Wy Br At Bick A1 Hangrontedat Rlock 3506 where
4 depddd 'r&_%weﬁnsyn%o@ r é'%tﬁ'gﬁfbdc RN eEMH At att fﬁ!ritsfnf&%‘%{hag% kincluding

is transmtted.” An exanple of this part is of
petvoddideeti fisatiohenformateom awicomingf a TiBVInRtwdrR A8 p®fccsAf tBus process

bl oc 4 is.executed, flow proceed 0 bl ock 4406

THEPee 430 e RS sl Y R EE B0, ks 8528y by the
sahETVES0R Ot XS bl 1N And ehiMe KestidRfibh Ainfidd E@ination unit 4318,

i nformati on concerning a second network 1s

[00a03 ML Btocl 28086 WRhKIcldBBE fbEalil 88 dedifbRHIRKI 808, Here a
concerning the second network includes at least a

faemniioaticpf ist inedmeheihek lochddatt | (LOd atateg s idesioadeat hatn If not, flow

Panahre Bk P40 pihdte ik dsandio SRR P Y Auefork due e
WommNen fier eaeemsing Achhisitibn 44 By 10, FIBR Poe&RSTo termination
4400 termnates. It is noted that the process 4400

blggk B&l%f fected by a transmitter (not shown) or
simlar device. A nmethod by which correspondi ng
{00df4ic Altemasvdpnaf denviendblook 8GR ifsecamidnctwoidodsss (ahel Ol data) is

080T T8 USD98 Ao 03 Blish 104D progsdire Processes a third
tdcbived rahedl fnGoudtd @ SehPS@Scae NGRS Snfbalfidole.g., LOI ID)

recei ving and determ ni.nf[g0 network identifiers, such.
wsludimesectwprn slentifiestiop yintonaati pongering-p Gecopd nefwprk (i.c., LOI),

T s G R T
Rhack pdkidd cmile peeark dgeritidichtical i fél(dion Aonkdreidl the first network
(i.e., the LOI ID detection is based on the combination of the detected WOI data
processed in block 4506). After the process of block 4514 is complete, flow proceeds to
block 4516, where fine timing acquisition is based on the detected first and second
network identification information (i.e., WOI and LOI IDs). After timing acquisition,
flow proceeds to termination block 4512.

[00405] FIG. 46 illustrates an example of a processor for use in a transmitter according
to the present disclosure. As illustrated a transmitter or processor used in a transmitter
4600 includes means 4602 for transmitting a first symbol. The first symbol is

configured to communication at least timing information that may be used by a receiver



4504 where a first received synbol configured to

communi cate at least timng information is processed.
wa\sooan2etanpl e of an inplenmentation of this prpcEUS2007/077031

the transceiver 4300 in FIG 43 may receive TDM 1,

for exanple, and determ ne co@rse timng fromthe

synbol TDM 1. After block 4504, flow proceeds to bI ock

4506 where a second received synbol conflgured
Eqsﬁﬁﬂmﬂeaﬁ%mq g AR Ofse it earlisg 0 W@tﬂxﬂrswmbol is OFDM

AR oAt | F%ﬁcésggrql%ﬁatalsQ %&&%}E %{eﬁhé‘go(ﬁt ot ﬁ%x%sgﬂﬁhl‘é%réécond

|s process I'S process ock 4506 ma
sympbbod et umzbnﬁgultedam saeiveicat IO iafodma iar fElCludlng network
i r. 4308 sor 4312

rticul arl the sa 0 nd
PR AR &n gt ot R SR A TR 575, EaA I S 416 s6c0nd tymbol
[nQQfJiQ oMot ﬁfsc@s&f:aﬂoo% OfhicR 1&9%% &V 61 11 hﬁ%‘fnﬂ)artféﬁ%ﬁg&rﬁlﬁg the

deci si on bl ock Here a determination is nade
Wk regwotkocal data (L(] dat a) is desired or not. If

[nst B PrERBRS bR e AP0 GapliTh 7 i) symbol

YAfi ghiEd- to Abindunidafescbdrd inbrakebh Sichud mdﬂwbﬂkqagntﬁﬁmon
flow proceeds to term nation block 4 00404]

mferatatian cordoyning a decond inefvask.o&he n@warli rde@ jan nﬁpm@q’fwn
st o RI o p B SPRan LP Q58EHR

tdenﬁﬂcdatlbﬁ ?ﬁbﬁﬂdl(ﬁl}ﬂdib@érnmg g ﬁmt adwbﬂ( czlmgmmﬂabesuch ka third
second i1 nformation .g., LA | I ncl.udl ng net wor
pyrbalingledss T &Mﬁw@@ﬁg qtyes é&iéﬁrlﬁfma%%l&s%ﬁ% an YEPhH? k
&f ?&afmh%ﬂe HH LI ﬁ%sggam&sgﬂg R Ld)ﬁﬁéme

ormation concerning t secon etwork includes at
[(19497 | Brapessbr 4600aflsat ineludext twonstnitiidg nirefiirg at imeans 4608 for

|nfo tion c rnln th irst ne rk i.e., the
b B S P o Bilabsafisn, 460l Bt ARisniow frhe ph@ipertrame,
ﬁ%‘h% HIed R iflRt@ 390 ﬁ@&?&&%ﬂ;lé TR R&ke @Q@krfra@ﬁé RBhthdnhe

process of block 4514 is conplete, flow proceeds to
phokttabwaclepthere aniangenna AOHY acquisition is based on

[ RGBS o bR ARG G P B kb G G rBhcoiver

A0FUh & it lc@ﬂﬁguréd t@We&ﬁﬁEC@ﬁ‘é‘l%sst @nir@iiditAidhisghall oGkildadksed, the
[00405] FIG 46 illustrates an exanple of a processor

proecsseied 109 iain qomygniication vaidle ot anterga 4782 theé resevge Hie wireless
ORISR L PRI GBS EESY" T
tipadls pictdelingred foi é@tm;ﬁey mcbﬁieansTéhh)bef pilocayimal firktsreceived symbol,
configured to, c icati | east tlmnfg

W Fr(?rtﬁé‘aﬁ]fstFcFll’fﬁ SYH B%C‘?]’é{’é& OQOWEB’@FC\?& Ijiggiming information
%Otﬂ%%s%%%r r;ﬁ%f%g(g%?bg 7%Q§]infoﬁﬁatflc91r m&Y B blﬁhﬁgtocsglﬂ{%@ TDM 1

timng. di scl osed earlier of"t first
siponizedd a@v%ﬁlMs used, for example, to effect coarse tlrnlng acquisition as also

previously described. Additionally, the processor 4700 includes a means 4706 in
communication with means 4704, means 4706 for processing a second received symbol
configured to communicate first information including network identification
information concerning a first network. This second received symbol may be TDM 2,
for example, which communicates the WOI ID concerning the WOI network.

[00409] Processor 4700 further includes means 4708 in communication with means
4706, where means 4708 is for selectively processing a third received symbol

configured to communicate second information including network identification



synbol TDM 1. Processor 4600 al so includes neans 4604
for transmtting a second synbol that is configured

W@ 0osoenyii cate first information including ner@DUK2007/077031
identification information concerning a first network.
Exanpl es of the second synbol70 i ncl ude TDM 2,
di scussed above, which includes WO ID information
concer ning the WJ network. [00406] Processor. 4600
mfematine corresning a necond oetask. Whcan theinetyor identificptipn information
SHERRne GLALIAUTER K iFATIYR! £ & pBARANS HAQKBRL dRification
rnclu g net wor Kk entification ormation
ndorceition egn@rseg drdirsatonpork. wlﬁm&h@&ﬁmeker is selectlvely configured
i dent.i fi cag{aon i nformation oncern

eco
PaehdYkdalt S9m the pergad Nvarig éalﬁsiﬁtq‘%ams Brirc sy ”bol may be, for

e, kTDMdﬁéﬂrhﬁlh&@&th@}hé 0OP THBaLQIbICARGRO NITH glstdE&rlbed
first network. An exanple of such a third synb

pregloudgde®dM 3, which features LO 1D informati on

RERTE BbedRh o B P i B ebH i Sttt fala
&R 4706/aHd @308 FRNEhdld dtAg tRinks, talcqlﬁlﬁng HniB28ScithePheWOI data
assenbling the synbols from nmeans 406 4604, and 4608

Piithe VEOF ﬁraHeOIadat@ dereantlentian, whathes theakOJ flate it desired bt i noted that
F]hg%ls 2104 37?)6an(%)( anp Ll“? [0 IEEBF bé 51‘% cf)lgy SR &f arlfacgﬁléé §ornponents

transmt ean ante
[IRCH&8] i FIG. 447asldn|dx3ﬁ1pli{ es an exenpl ary transcel ver
r Er ocessor wWthin a transceiver 4700 that

A g Lhepreyiouply disclase e ranplssin copmsstios atlﬁhoFr{G%fﬁ%éT dy
fStdrin %léid'r ?‘%?Sﬁjve_ Bﬂ?eéedﬁggtﬁgﬁg§4%)§§Qn asfra!rﬁb reamble, af ord better

commu n wt n t hat ce| ves’
userceﬂpe@@ssmg)rmnmicesapamnulaﬂg nadndy s¥Obdwed deslreai ‘smaasrpl;ocessmg of

such a t hat r at FI G ,39.. The nal s. are .
5 Pye Pt Fig LR Ty S ey durpgmair gl izl hind
§}}rﬁ‘t§61 f&teﬁ‘rf‘é HBG e S¥FRGkion MO QathREochlibBthal 8EIGAY ﬁ@ombmatlon of
nbol is configured to comunicate first timng

th@fWOﬁr&lD japd all possitie LOI éﬁs,mosﬁ@mn@ rGpr@c@@s optid7@d when LOI

e B A TR 2R e S B Bso QB @l g naggessor sizes

£Aabs @atnlefddNg acqui sition as also previously
described. Additionally, the processor 4700 includes a

[RANS] 4408 atiBus RN C a8 dioN Mbil, 'ﬁ@&ﬁl%sdfﬁgé'mféﬁﬁ@sdescnbed in
4706 for processing a second received synbo

mmﬁctgm withtthe ¢ inicotst dsdlsed thepamt mawdm mmplernc:tlt@xﬁ pngerformed

%Wc)rk identification i n&g n@tl onlconcerm%\ﬁ first licati

m%rgﬁne PUTPQYT SR P 8L et A& E Y BIRSSIRE p an applcation
fRXmbgdrfed Wht@h (ASTOWAI Gl Bemdble 42 GeAgeFPG h

tpl’?g1 WO EHr%lét a/or K. [(()04 ] Pr ocg)gos%rr 4708 %urt he?q A or other

pli@@ra@@ré%blﬁe@gy Alzoige, Wiscetengnte AT gansisten lagiangliscagtgghardware
r AHipa Vg{gagts n]§7 ngbﬁla{u% ttf‘e%o%c&elsl\éﬁéc}/ td’ [391‘%&%? 'tl{%gﬁﬁcttlgﬁsrcgescnbed

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.



configured to conmuni cate second information including
network identification WD 2008/ 027918

wEROBAER07/ 077031 70 informati on concerni ng BCHESWNT077031

networ k, where the network identification information
concerning the second network7li ncl udes at |east a
portion of the network identification information
concerning the first network when the transceiver

KLY The | syensopt igupehed 15 pleedthpe deagribedy amqorr@ection with  the
t )Hgntg,!l

%g?&?ﬂmﬂﬁéﬁgﬁngﬁQ¥%ﬁ cgﬁﬁﬁﬁﬁggﬁrﬁgkﬂglﬁ EB basaéOftware

owdtlkex¥@ited By agsockssar bbada pom‘bmaﬁeﬂl wf Ity wion. Al @0bd module

Processor 4 al so incl.udes roce Ci r cui

AR Vi T S T st iphgVl memory,

EEFROM Hhé?ﬂc%y ?é‘g‘?dt'é 'E‘aﬁldtdléﬂ rzlgreﬁfov%lb hedk, thepWbMIrainy other

or the WO ahd dat a depéndent on whether the LO
thamaof] ssorelgesmﬁ@dm krtowinsinrtbe ed. PAnagxemplam §t0437g¢4ned4m®6$ coupled to

7 be effect or al] of the .
bt 1R e B aveteron aroat gy SdpficiSmation o
{HR04drhpe Thliuah eVinoms | attefHasict, ohe @ TRlcRin |ihay be integral to the
connection with FIGs. 39-47, by featurrqﬁ
proseses sThepweesser ard theestarage otﬁdlslyhm@y gesi¢e @ gy AREC. The ASIC

glr ??&;% n a]alflsfep Fe(?m?r}edtlt %hegﬁt%m% lVé) &H& ?I%%%ﬂggr crm%st%g sFo?e?ge medium

g easdd a’sghmete Odﬁhpoﬁe‘ﬁﬂ; ih bag®Secnhingl. , TDML and TDI\/[Z)
IS needed. Furthernore, by utilizing a third synbol

fomu14]) MBe bicVidig REAIPtBhidfARe Afsclo}d SiabadifRaRAL ipRiViddiado enable
utilizes a conbination of the WO ID and all possible

aol epen prilekssi g recuniks ar asepthenpreentwigpntiany  Various
gl%‘dl&ﬁclaﬁm%et Itﬁ%@'en@éd[}rﬁeql% \r)vlllP ge eea%ﬁx %%ggrgl’? qugose sléllled in the art,
resources, snm ["er chi processor Il zes may e

@l thergenerid ks a'dffﬁled Ehl’eteﬁlu faiy lbe uppliat foughdragitodiments without
bl ocks, nodul es,. and circuits described in connection
dFnerinehBowrihe dPine OF Soapesaf| ths #eREPRi hhwnfhgaresent invention is not

1Mdgmﬁ@ﬂmﬂéd H)et% gﬁl%sglme téﬂo@m@l@f&% ?J&ég)w lpé;a?]c%orded the widest

processor, processor
sqopk comd starn Wl'ehpthe pfm@p]esr hﬁgn(meé ttatirecdisdlofcABEL)n. a
field programmabl e gate array (FPGA) or other

[00d @5 jaTheda| of skﬂ@inahdeﬁtivﬁﬁlld dﬁc&egtatdethgtalhmrﬁranbﬂi ans kigh4ls may be
| ogic, discrete hardware conpgnents,
OFROPHad i LI ARY @bfa Jatstyneld diffsren r%lmlq%@ pRhdehgigies.  For

desil bedh, iNGRRLBN %o&%%ﬁﬁ Pcf%gfr?ﬁrgt sl‘?%&‘i?se%a@rsﬁ%’ol?%nd chips

a nrcroprdcessor
thaooess be rekyerlved athyougbometitel ebale pesodps@omay be represented by
controller nrcrocontroller or stagﬁgdwach

A .
pe less (].'}Frepltéye gqtgoglqggegwp‘é%maglaet %Wrﬁgﬁ’&ﬁtl&aﬂ fields or
GRS, 9ny combination thereof,

[00416] 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



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

m croprocessor, a plurality of mcroprocessors, one
W@R008H218YI Cr Opr ocessors in conjunction with aP@8BS2007/077031

core, or any other such configuration. WO 2008/ 027918

PCT/ US2007/ 077031 71 [00413]72The steps of a method or

al gorithm descri bed in connection with the

embodi ments di scl osed herein nay be enbodi ed directly )
impleeehibg describedfugeiqnadiyeln Vidbdg WaEKioE Grdipagicudar application,

RSP Ao Bt FRTR AP A O ink et AR LT Rure from
thersoope, of ERRIFE ane myeytion. EEPROM nenory, regi sters, hard
di sk, a renovable disk, a CD-ROM or any other form
of storage nedium known in the art. An exenplary
storage nediumis coupled to the processor such the
processor can read information from and wite
information to, the storage nedium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nedi um nay
reside in an ASIC. The ASIC nmay reside in a user
terminal. In the alternative, the processor and the
storage nedium may reside as discrete conponents in a
user termnal. [00414] The previous description of the
di scl osed enbodi nents is provided to enable any
person skilled in the art to make or use the present

i nvention. Various nodifications to these enbodi nents
W ll be readily apparent to those skilled in the art,
and the generic principles defined herein nay be
applied to other enbodi nents wi thout departing from
the spirit or scope of the invention. Thus, the
present invention is not intended to be limted to

t he enbodi nents shown herein but is to be accorded the
wi dest scope consistent with the principles and novel
features disclosed herein. [00415] Those of skill in
the art would understand that information and signals
may be represented using any of a variety of

di fferent technol ogies and techni ques. For exanple,
data, instructions, commands, information, signals,
bits, synbols, and chips that may be referenced

t hroughout the above description may be represented by
vol tages, currents, electromagnetic waves, nagnetic
fields or particles, optical fields or particles, or
any conbination thereof. [00416] Those of skill would
further appreciate that the various illustrative

| ogi cal bl ocks, nodules, circuits, and al gorithm
steps described in connection with the



enbodi nents di scl osed herein may be inplenented as
el ectronic hardware, conputer software, or

w@ oovbiozrts ons of both. To clearly illustrate tPEBHUS2007/077031

i nterchangeability of hardware and software, various
illustrative conmponents, bl ocKs, nodules, circuits,

and steps have been descri bed above generally in
terms of their functionality. Whether such
functionality is inplenmented as hardware or software
depends upon the particular application and design
constraints inposed on the overall system Skilled

arti sans may WO 2008/ 027918 1PdMYS2007/ 077031 72

i npl enent the described functionality in varying ways
for each particular application, but such
MWiIRAGNESCRAIMERI&S: si ons shoul d not be interpreted as
causing a departure from the scope of the present

i nvention. WD 2008/ 027918 PCT/ US2007/ 077031 73 CLAI M5
WHAT | S CLAI MekhddSiorl trafsrimddp0 Gefulrk  1@RSHES 1ihNY communication
network identifiers in a comrunication system
Sﬁﬁwmc®nm@ﬂngransn1ttlng a first synbol conflgured to

comruni cat east tim trans t'n ..
S aacong syHBoTERM fitireiteb BoRRR! (S Pampl PEBE b LR timing
i@t hi on |nclud|ng net wor k |dent|f|cat|on

i nf or mati on concerning a first network; and
transmitti Wgnsanittivier ¢ sypaersl powidl g gerligured c snmenmparigate  first

ﬁl?&%ﬁ?rlg 1H£18& qgtﬂe%oﬂknﬁi Htgﬁ&goﬁ q%%}i d 8&m§1§%k€ﬁt network;

i'on co a secon
aet wor k |dent|f|cat|on i nformati on concerning the
second network includes at |east a_portion of the
net wor k i dEMISHItEgt itorthirhf SYRBeL cienfigwedr  neohppgnicate  second

\Ir\]"n&ﬁ{a‘tlﬁﬁtu\ff}@ﬁ o ng fAetwbi€i flﬁ@glo‘ﬁsin F&gur . &eﬁlﬁ@cﬁeﬁgnd network,

ereint Ond Sy con to |
thercfthe s¢twiorlf mientéfidation iinfotraiongrohtreningtthwosdeond network includes at

dentifjcation infor on. hav first network
R GE0 1 B ey R f o b BTt risp e B pH AR Prshpgivork
noi se sequences seeding with the synbol with the first

network identification information.
2. The method as defined in claim 1, wherein the second symbol is

configured to include the first information including the network identification
information having first network identification information scrambled by pseudo
random noise sequences seeding with the symbol with the first network identification

information.

3. The method as defined in claim 1, wherein the second symbol is
configured to include the first information including the network identification
information having first network identification information scrambled by pseudo
random noise sequences seeding with the symbol with the first network identification

information.

4. A method for determining network identifiers in a communication

system in a transceiver, the method comprising:



3. The nethod as defined in claim1l, wherein the
second synbol is configured to include the first

w0 ndosiozmts on i ncl udi ng the network identifi catPOmnuUsS2007/077031

information having first network identification

i nformati on scranbl ed by pseudb random noise

sequences seeding with the synbol with the first

network identification information. 4. A nethod for .

det er mi ni nBroseSWEr R Fige Aesaivedr symbplaceidignind éxtcopynunicate first

OBl s o bR EBbS 57031 74 pr ocesing & 117 st

recei ved symbeadsingonfsequd edcdioed symbidi acoafiguded rtot communicate first
timng infaormation to the.transceiver, processin '
EBHRIoR dRENdEs TG SRS HOR darofB dashARRCRERS B sk petwork:

L ormation including network identification

information concerning a first network; and
sel ecti vel sclgntivelys spmgesainghia dthizlc efegeisedy wpobol  configured  to

configured to .co ni cate. second i nformt, o ) ) )
CHRMIBICHS 1oRSr KOIHBALSY | WAIHCOH | N5 SPHat [igH Hication  information
EQMRERINY HPecdnd ROk NRhMB ke noMABFLEI dehEfidaEbM@ifkrmation concerning
i dentification information concerning the second

Hetsgenid noteerlidaeludges 4t depst a pojsiontof dhe eftworkeldaettfiggfipn information
j i.ficatd ' j ernj.ng;t ir -
LR R kWP, ML A e LT LRI R Ry ag oceive
t@a fieaethe 8ecoddmatwigrbm t he second network. 5. The

met hod as defined in claim4, further conprising:

acquiring fine timng in the transcei ver based on at

5 east rafeflod 0 Rcfinddsh clhBlORTREE Binbighydi NG networ k
identification information éoncerning a Tirst network

when semong fiet vwomiogi imf dremabnsenivies basdd desdtrledst @e dhehe first

thod. as. defined in_ claim.4,. further .conpri si.n
BOTAOR I PNARE R REK ARG Hgitiop ARIRBR (i CBRCeBRIngp fpst network
&vﬁ@ﬁec_@ﬂ&n&@voﬂ@%f&@rﬂa%ibn%t déjﬁfe‘and i nfor mat ion
i ncluding network identification information
concerning a first network when second network
infornation i,s desired.,7. The.nethod.as defined in
TP R hthoitSs HERA R ctalip 4 MHHE bRP R o o
coar sgequirid@ fife tiRfies M ihORansBeivdhBasdBidA0 185t @atioTale first and

in claim7, further conprising: o ) )
second information including network identification information concerning a first

network when second network information is desired.

7. The method as defined in claim 4, wherein the first timing information is coarse

timing information.

8. The method as defined in claim 7, further comprising:
sampling at least one of the second received symbol and the third received

symbol based on the coarse timing information.

9. The method as defined in claim 4, further comprising:
estimating a noise baseline for at least one of the second and third received

symbols based on the first timing information.



sanpling at | east one of the second received synbol
and the third received synbol based on the coarse
wao povsrgroihf ormati on. 9. The met hod as defi ned PeT/TERNMT77031
4, further conprising: estimating a noise baseline for
at |l east one of the second anth third received synbols
based on the first timng information. WO 2008/ 027918
PCT/ US2007/ 077031 _ 75 10. The nethod as defined in
¢9-ai m'be method e defirgdipickiimg, futher RIMPHYIE noi se
basel és@@naftﬁg r%h?ilsg%ﬁgelfﬂ@efopfat a8t 5&&?9%@5&05@'&1&9 third received
received s ols for at least one of the secon
syeclEily 6l &8 edsobnanfithehecdd redeived eyrnubal adrthothirdomseisted symbol
En éhe coar se thiQ% i nformation. 11. The method as
e ABANS PPAEC ATHNS ITTQITAON R ¢ he second recei ved synbol
is configured to include the first information
i ncluding network identification informtion
tbncelhé moethdre af ideSinedhén vabgitn #n whaein fthe veronil nicegiverdt egmbol is

or .odd interlaces wthin the .second receiyved. ol. . :
Pl RurfibAOEE Pl sR BRGNS RRE YR RHERS wformation
tdticethidge e Find newidiR| ini ne 6PBIEDMThcED o NEldUmerfab& within the
second 1 nformati on concerning the second network in

geengfeceiwgépymbpler | aces or odd interlaces within the

third received synbol. 13. The nethod as defined in
claim4, further conprising: transform ng at | east one

0f. t hehsanghed aseddiddaimdchaihr4l waceinv el shirbatcdiwd symbol is
freguency domai n; descranbling pilot synbols epbedded

aenfiurrdaie inelads thsmecatd nFREMaEeD RaNcERUNE Hio geoner@PgEdin one of
i .
e g AR ERE PR AU PSRl i e
domai n; determ ni ng channel estimtes for at |east one
t he, transf.or escranbl ed il ot . synbols
8 oc bt B dahnaan cliae nathef hePRedbRa and ¢ hi rd
recei MRk LB 1 ok ofPIhdr@nplad QLoMEENPEHird received symbol to
identifiers; calculating a detection netric based on

frbquedey domiined channel estimates and the noise
basel ine based gn ;and selecting.a.network i tifie .
i i HOERE BRI TS PRl SR (R RHTR ioR and hira
tdaeived tyrabdlé ¥siR@apeddemnddit nbRe gafknds] ue fromthe
detection netric. ) ) )

transforming the descrambled pilot symbols to time domain;

determining channel estimates for at least one of the transformed descrambled
pilot symbols associated with at least one of the second and third received symbols for a
plurality of network identifiers;

calculating a detection metric based on the determined channel estimates and the
noise baseline based on ;and

selecting a network identifier within the network identification information from

the plurality based on the largest value from the detection metric.

14. A processor for use in a transmitter, the processor configured to:
transmit a first symbol configured to communicate at least timing information;
transmit a second symbol configured to communicate first information including

network identification information concerning a first network; and



14. A processor for use in a transmtter, the

processor configured to: transmt a first synbol
weoemBiognoned to comuni cate at | east tim ng i nfPCTES100T077031

transmt a second synbol configured to conmuni cate

first information including Tetwork identification

i nformati on concerning a first network; and WO

2008/ 027918 PCT/ US2007/ 077031 76 transmt a third

synbolfasaHt i uhed sk nheHisEie tgee@ﬁawmw@r [¥8¢angn information

1n'8ﬁld\“r%:15'&w8ﬁ$ WRAf i %ﬂtlhf lr@%é\)/{ﬂ @oﬂc@fr?ﬁé@ts'egdhd Iketwork, where the

concerning a second networ ere net wor

netentk ideaaficamni infomaasn oonconog ithd m@ondh actarbnacludes at least a

net wor |nclud s, at. | east portion of the _network

PAEiAe P? heAE e bRl ondA o e PTG et "1? firg petwork.

network. 15. The processor as defined in claim 14,

wherein the second synbol is configured to include

ihe fiThgpracassor andéforediinelaimi Mgwmh@iméteve@cmd symbol is configured

den ca i nf rnat Vi n i.rst.net.wor : :

loiERb GO St g et 5t BEhRE iameagion havins
ﬂﬁ;lt FCtWRRK UEMEIES atiHEREDrREtIBA TsBrabddedShyTBSdudwirbiioind Aoise sequences
first network identification information. 16.. The

prednassidr thasymbeli widli therirst nerwork idemtidication infrsmatielnd

synbol is configured to include the first information

i ncluding the network identification infornmation

h@vi N@he piocsdsonay dufinkd irdelain ] whéreianhe sécondaymbel i 1s conﬁgured to

scranbl ed. by. pseudo r.andom noi se sequenc seedi
Wic{lﬁietth% %B&HW% l@q%@d%% st PRl AT iGN 1néQm AN having

ﬁ %E%k qgentrh@atlcﬁ HoR scga%léﬂs@ ggbuﬁo trﬁﬁfb?r? ﬁbi\ég equences
e processor confi gur to: proces fivst recerved

ss},edbxglmdomk |sgmbeldwttlmtlred‘rmmmtake'dédtiﬁsandn infargnation.

information to the transceiver; process a second

recei ved synbol configured to comunicate first

inf or ABIrbQRsori A Gh BGraRELWRF, khd ﬁt%@éss&c)ﬂ éb%ﬁgﬁ’ﬂ%d to:

i nformation concerning a first network

sel ecpiogessy apfiot ewsciacd hiyntbot ecmifigatkds Wmﬂmmmﬁfsatg ufiest| timing

ate second information including network

4%gHPPPPg)ﬁ$6ﬁmf%¥%¥hatlon concerni ng a second

net WopbcessWescend Recived Womkoll @mifigiifed GatcbMininida@d fBsk ifBrmation
concerning the second network includes at |east a

pehdingnesrorkrderidioaliokinferatiph ceraciing & Hfs patdrerand

conce t

sel ec @écrgllg]eﬁ'gﬁ %élséﬁrﬂel %%\&Eéégeswg)%g%éu ?%drqn t éﬂ fg{é%%%%t& second
mgdravautilon 1n0118d1ng hemmﬂe aRadficatas igfmagsh éonceindigna detond network,

wherejn the process i.s. further confi ured
y@a@itbﬁén?tmék KOPRA B OB T ABNoR FopErTBE iseanRetgork includes at

e@?tsa{ ?r‘ﬁc nch th@ %e{v'/cfrﬁ tldéﬂ't‘lffﬁﬁtqm{ in%‘rma'tlﬁﬁ | c?ﬂ&é}ﬂmg &hdV@E-& network

dent ation infornmation concerni ng a first et wor
Memtlmetaomﬂ:wer is selectively configured to receive data from the second network.

18.  The processor as defined in claim 17, wherein the processor is further configured
to acquire fine timing in the transceiver based on at least one of the first information
including network identification information concerning a first network when second

network information is not desired.

19.  The processor as defined in claim 17, wherein the processor is further configured

to acquire fine timing in the transceiver based on at least one of the first and second



network information is not desired. 19. The processor
as defined in claim17, wherein the processor is
wo eooslozoigonfi gured to acquire fine timng i nPCTES2007/077031
transcei ver based on at |east one of the first and
second WD 2008/ 027918 PCT/ US2D07/ 077031 77
i nformation including network identification
i nformation concerning. a first network when second
néermstien | inelydingr Regworks idgadficatign infprmgiion cepesaig aadirst network

@ﬁ%ﬁ 000k Ret@od MrdrfnatWh S &isfed N Tirst timng

Information is coarse timng information. 21. The
processor as defined in cIa|n120 wherein the

B e oA Re R Rttt CbST Y b o ar e Frh e formation is

ESE& MRk oSN fERRhtiorRased on the coarse timng
|nfornat|on 22. The processor as defined in claim17,

wherein the processor is further configured to

ti € a noi se selin t one
ZR e onihERdePRr S RERET brfait) e Sihs R Healo it Rpprgonfigured
td Binfide a0 fi@kiMBiAd 8N the2Sbcold @edelved &FEMOI asd éef thi@drekéived symbol
claim 21, wherein the processor is further configured

bascé on itregoarss tieing infparadionne for at | east one of the

second and third received synbols for at |east one of

the second received synbol and the third received
sy.nboThbpsecksonastdegined dedisien 17, Wi’lﬁ:gelil tHeqiromisadtis ﬁﬁﬁher configured
The processor as defined in claim17, wherein the

Eoe%%lﬁ%i‘ G adeisgd@sdiprufer af keast(%ﬁqugtb? serong anddhigdéeqetygd symbols
%&Bn&mgﬁ&p@&hﬁﬁnﬁpﬁkgging network identification

ormation cerning the first network in one of
even interlaces or odd |nterlaces within the second

cei yed synbol . he esgor .ag defined.i | ai m
18R mt R fined PeeBi 26 SRR e Eolbgts Bueiionnigured
foPestiffal R0 5 1BasSREORE af EEQ roﬁ@bf AR seaIHeMAithgd Pé&@lved symbols for
second network in one of even interlaces or od

pnleet loac of thvi schomd taseived syrdbelewdithe thiglyrebaled QsﬁnbOTH@sed on the
gro essor defined in claim17, wherein the

%%%”@ggglﬁ§n?ﬁWFher configured to: transform at

| east one of the sanpled second and third received
%nbol to frequency domain; WO 2008/027918

1 UEho 0mcesspn 3y detined in claim 17, wherein the second received symbol is
configured to include the first information including network identification information

concerning the first network in one of even interlaces or odd interlaces within the

second received symbol.

25.  The processor as defined in claim 17, wherein the third received symbol is
configured to include the second information concerning the second network in one of

even interlaces or odd interlaces within the third received symbol.

26.  The processor as defined in claim 17, wherein the processor is further configured
to:
transform at least one of the sampled second and third received symbol to

frequency domain;



78 descranbl e pilot synbols enbedded within at | east

one of the second and third received synbols using
w@Ee@adzoadom noi se sequences; transformthe PCT/US2007/077031

descranbl ed pilot synbols to tinme donmain; determ ne

channel estimates for at |easi8 one of the transforned

descranbled pilot synbols associated with at Ieast

one of the second and third received synbols f

pl ur afigseipnyile pdetymbolsiarRbsdded pathin af lsgst #ne of the sceond and third
ned channel

g%%?%%%@ghgﬁgﬁ?§g§%§§?ge 22% &t£E§§ed on ; and sel ect

a net twanskorinthi tde§aramb had pﬁotrsytxfwlsrtettmrrdonnaie;nt i fication

i nfor tlon f t he urallt based t he Iar
val noRrgn Khotst B et 1t Lato o fhecREuEihmg olescrambled

& slyMbBlslak@RML W B8R aCRAR LS bNGhe sBEMASI{ Wird received symbols for a
ransmtting a first synbol configured to comunicdte

pmwﬂ@ﬁgfnﬁwnmwgmnﬁhﬁ@rnat|on means for transmitting a
second s onf ured.to ,co ate first

hf or FTER S ¢ RDish A RS b TR efefiniett Gfinet estimates and the
hokOpawBLihOBhsePBE Al Ng a first network; and neans for
transmtting a third synbol configured to conmuni cate

secongrledt rif oetatk stentifien Wﬁhlﬁgthﬁ arolwerk idetiftcefipr snfognpation from
J[h'%Ip%Hﬁtg,'b% i T4H:C vl B Rpt? e W08 K metrither ?ht he

i ca on |n I'on “concerni ng
second netmork includes at |east a portion of t he

net wor k |dent|f|cat|on i nformation. concerning the
?-YrstArfg%%W forguse An g RYBIEST CHBRIINRE i n a transcei ver

conpr
m gf%ol guf"mlglttfr%r a ﬁmg(gtrbgnﬂ%{lﬂea ¥ C(I;rﬁﬁlﬁhﬁé% at least timing

synbol co I rst
infiérorattehj on to the transceiver; neans for proceSS|ng a

second recei ved symbol confiqure o] (0] nlca
fir st Ao N PBHNHRE GdPHenHetX ?O@giﬁtl antcP’éWlumcate first

{oF6 @B h | RN &AR Crfé'fx%t'k%deﬁ’ﬁﬁdaf@ﬁ iRREMRHid: c@rﬁ‘érﬂﬁ‘i‘gﬂ RSfifsPhetwork;
sel ectively processing a third received synbol

awhf i gur ed to comruni cate second i nformation

i ncludin rk identi a |nf n )
concelif grfl 8%5 &l%f‘m@ﬂ@ SX/H%O%%C‘% F%’t&% (emmunicate second
{nderptaltibh Gadlidifg héﬁx@ﬂﬂﬁiehﬁﬂc&ﬁﬁqﬁfo@ﬂnﬁl@on tdiRem@ONEkcond network,
network includes at |east a portion of the network

wheistthe netsorlollentyficatian infepnation concerning the second network includes at

least a portion of the network identification information concerning the first network

28. A processor for use in a transceiver comprising;:

means for processing a first received symbol configured to communicate
first timing information to the transceiver;

means for processing a second received symbol configured to
communicate first information including network identification information concerning
a first network; and

means for selectively processing a third received symbol configured to
communicate second information including network identification information
concerning a second network, where the network identification information concerning

the second network includes at least a portion of the network identification information
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first network when the transceiver is selectively
waeomBiogioned to receive data fromthe second neCTOS2007/077031

29. A conputer-readabl e medi um encoded with a set of

instructions, the instruction® conprising: an

instruction for transmtting a first synbol configured

to communicate at |least timng information; an )
FoRSERg fhenfisbpetivorh 8iheh tthe arsceingioaselsefitigly configured to receive
i icate first information including

g%?%ggt&?ggﬁﬁﬂgggg#gbn i nformati on concerning a first
network; and an instruction for transmtting a third

nbol  configure 0 _conmuni cat e .second .infornatLon :
el uth GOGIER her blequeifipicBeeeg i G REITBHEONS, the Mstructions
cang&diM-Nng a second network, where the network
i dentification information concerning the second
net wosik inistro¢tipgefor ransnhigagta arspeyrmba woofigurhd thegnoniicate at least
hdentj§;ca§iqn i nformati on concerning the first
BRI A conput er -readabl e nmedi um encoded wi th

a set awinstrisdonUfet ir@imittidea $ddshd BehbdIRSnfig@BWEd Sdri@unicate first
an instruction for processing a first received synbo

wdermagion ddaclpding ortvienkcideetificefion dakormetien gepderties wefiisbactwork;
the transceiver; an instruction for processing a

second received synbol configured to communicate

firstan ifseuetin fontramelitdthignghiné tywabd coagired tc@in@iinicate second

i nformation concernin a_first network; and an

Iumation iRghuding n%%ﬂ%‘%%?%ﬁ%ﬁ“ﬁ? gregatioy canegsnipg a second network,

(Al I%itﬂgget@ﬂﬁ)ﬁle?ﬁgﬁrﬁi.bﬂ Hﬁgﬁlna{t%n gﬁé@ﬂﬁ?? iR s%coc‘rﬁﬁ%@\gork includes at

Information Inc ng network identifFPcation

leaftarpoatiooof the ooteernidegtificasi®o amdrmatoncokgerningrtiee fitsenctwork.
network identification informtion concerning the

second network includes at |east a portion of the

BEt WohkeonghRiRrirkd fablel R M RESRHIVA a &P BE BIsBL&DNE NBe instructions
first network when the transceiver is selectively

conpiigng.ed to receive data fromthe second network.

an instruction for processing a first received symbol configured to communicate
at least timing information to the transceiver;

an instruction for processing a second received symbol configured to
communicate first information including network identification information concerning
a first network; and

an instruction for selectively processing a third received symbol configured to
communicate second information including network identification information
concerning a second network, where the network identification information concerning
the second network includes at least a portion of the network identification information
concerning the first network when the transceiver is selectively configured to receive

data from the second network.



