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MediaFLO technology allow users to surf channels of multimedia content on a wireless

communications device tvpically used for traditional cellular voice and data services.

j0004] The multimedia content broadcast on each channel is often referved to as a
service. Each service includes one or more flows. By wav of example, a cable news
service may include a video flow, an audio flow, and a signaling flow. The signaling
flow may include various items such as a decryption key and other information needed
to receive the video and awndio portion of the broadeast for that service. At the
application level, each flow is carmied in a stream. The streams for each service are

transmutted through the physical layer on one or more media logical channels.

{00035} One goal of most multimedia broadeast systems is to create an enjoyable

viewing experience for a user on a wireless communications device, Technology that



achieving this objective This requires a nethodol ogy
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j0009]  Another aspect of a transmitter is disclosed. The transmitter includes means
for receiving a plurality of streams on a logical channel, wherein one of the streams
contains signaling. The transmitier further includes means for arranging the streams
such that the stream containing the signaling 1s broadcast after the other streams on the

logical channel.

j0010]  One aspect of a method tor receiving a wireless broadeast 18 disclosed. The
method includes recerving a plurality of streams on a logical channel broadcast in a
frame, and acquiring the logical channel during the broadeast of the frame in response to

a prompt received during the broadeast of the same frame.



of the streans contains signaling The nmethod further

i ncl udes broadcasting the streans with the stteam
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the | ogical channel {0012! ne aspect of a conputer

program product is disclosed The conputer program
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{0014}  Varous aspects of a wireless communications system are iHustrated by way of

example, and not by way of hmitation, in the accompanving drawings, wherein:
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j0015)  FIG 113 a conceptual block diagram illustrating an example of a multimedia
broadcast system;

[0016] FIG. 2 15 a diagram ilustrating an example of a data structure for a super-
frame in the time domain;

{00171 FIG. 3 is a diagram iHlustrating an example of the stream layer, MAC layer,
and physical layer for one media logical channel in one super-frame;

{0018] FIG 4 15 a block diagram illostrating an example of a transmitter in the
distribution petwork;

{0019} FIG. S is a block diagram ustrating an example of a wireless

communications device;



com n unica cns device. DETAI LED DESCRI PTI ON | 0022

The detailed description set forth below in connection
wowaon/124988 appended drawi ngs is intended as a PCT/US2007/060118

description of various configurations of the invention

and is not intended to represent the only

configurations i which the i nfenti on may be practiced.

The detail ed description includes specific details for

t he purpose of providing a thorough understandi ng of

{a920] NGt 6 om fubiowemEdiobk dwitahy lesapparenicanpletdosmesmitter; and
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of the invention. [0023 i FIG 1 is a conceptual bl ock
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nul ti medi a br oadcast system 100 can receive the
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using any suitable " wreless Interface. The W reless
b@nﬁumi@awﬂnné%demﬁmmm&Oannya%%amidebmuhﬁwmfeﬂephﬁnewmn&on
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fﬁ%dherﬁcu\@sdtbo wmmumdmmhdg\owal 0pymogmet drowsty the multimedia
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using any suitable wireless interface. The wireless communications device 106 may be
a cellular telephone, a personal digital assistant (PDA), a television receiver, a personal
computer, a laptop computer, a game console, or any other swtable device capable of

recetving multimedia content.

[0025F  One noo-limiting example of a wireless interface is an orthogonal frequency
division multiplexing (OFDM) interface.  OFDM is a multi-carnier modulation
technigue that effectively partitions the overall system bandwidth into maltiple (N} sub-
carriers. These sub-carriers, which are also referved to as tones, bins, frequency

channels, etc., are spaced apari at precise frequencies to provide orthogonality. Content



or both Typically quadrature phase shift keying (QPSK)
or quadrature anplitude nodul ation (QAM is used, but
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OFDM wirel ess interface, content is generally
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communication channels in the multimedia broadcast system.

j0028] FIG. 3 is a diagram iHustrating an example of the stream laver, MAC layer,
and physical laver for one media logical channel in one super-frame. In this example,
the media fogical channel includes three media streams, which are designated as streams
0, 1, and 2. Stream 0 may be used to carry signaling for the media logical channel, and

streams 1 and 2 may be used to carry muliimedia content (e.g., video, audio, etc.). The



streans 1 and 2 may be used to cany nultinedi a content
(e.g , video, audio etc.). Thesignaling may be for
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one stream | ayer packet for efch nedia stream
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{\h%ie‘?t (%1% )f’!‘m?tﬁong dpeﬁlé ei% % ’{réanl; @gﬁtk&%b&ﬂd Sﬁg %oSSXYmEﬁ'%ﬂ‘ % end of
Super-fTrane. 'S

Ehlel Nh%lﬁaef.@ﬁuit hayided a%\tﬂlﬁttxﬁm rghthe frbean Wi ek ce tie ¢fd dfhde MAC
W rel ess. conmuni catl ons device had to wait_ until the
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each stream laver packet is sent in an integer number of MAC packets. Any padding
octets that are required should be positioned at the beginning of the MAC capsule to
further reduce acquisition latency when switching 10 a new service by increasing the

useable content that the wireless communications device may receive.

j0031] The MAC layer also performs block encoding on the MAC packets for the

media logical channel and generates Np parity MAC packets, The parity MAC packets



fqC81J The MAC | ayer also perfornms bl ock encodi ng on

the MAC packets for the nedia |ogical channel and
w@eoenzives Nj. parity MAC packets The parity MA/US2007/060118

packet sare appended to the bl ock of MAC packets to

create an encoded MAC capsul e_e physical |ayer
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in accordance with a mode“ for that stream 1o generate a corresponding data symbol
stream.  The mode for each media stream 1dentifies, for example, the code rate, the
modulation scheme, and so on, for the media stream. As used herein, a data symbol is a
modulation svmbol for data, an overhead symbol 1s a modulation symbol for overhead
information, a pilot symbol is a modulation symbol for a pilot, and a modulation symbol
is a complex value for a point in g signal constellation used for a modulation scheme

{e.g., M-PSK, M-QAM, and so on).

{0035}  The data processor 408 also receives composite overhead information to be

sent at the start of each super-frame from the controller 412, The data processor 408
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based on the received pilot symbols. The OFDM demodulator 508 further performs
coherent detection {e.g., equalization or matched filtering) on the received data and
overhead symbols with the channel response estimate and provides to the dechannelizer

510 estimates of the data and overhead symbols.

[0039] The controller 314 receives a selection from the user interface 516 for a
service.  The controller 514 then determines the time slot assignment for the media
logical channel carrying the service based on either (1) the composite overhead

information broadceast at the start of the current super-frame or (2) the embedded
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seouige dpppe the current super-frame.  This can be accomplished in a number of ways.
By way of example, the controfier 514 can be forced into a mode where it reads the
composite overhead iformation in each super-frame under conditions that are likely to
result in a change of service {e.g., browsing real-time service menus in a media program
guide).  Alternatively, the controller 514 can be configured to read the composite

overhead mformation for each super-frame, thus eliminating the need to for erobedded

overhead information.
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medi a program guide). Alternatively, the controller

514 can be configured to read the conposite overhead

i nformati on for each uper- frate thus elimnati ng the

need to for enbedded overhead i nfornmati onJ0041]
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to carry or store désired programcode in the form of
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other maguetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer.  Also, any
connection is properly termed a computer-readable medium.  For example, if the
software i3 transmitted from a website, server, or other remote source using a coaxial
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wireless
technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic
cable, twisted pair, DSL, or wireless techoologies such as infrared, radio, and

microwave are incladed n the definition of medium. Disk and disc, as used herein,
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recited using the phrase “step for.”

WHAT IS CLAIMED IS:
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acquire the logical channel.

5 The wireless communications device of claim 4 wherein the signaling

includes a decrvption key for the other streams on the logical channel.

6. The wireless communications device of claim 1 wherein the processor is

further configured for contiguous play out the content carried in the streams.

7. The wireless communications device of claim | wheretn the frame i3
accompanied by composite overhead information, and wherein the processor is further

configured to use the composite overhead information to acquire the logical channel.

8. The wireless communications device of claim 7 wherein the processor is
further configured to read the composite overhead information in response to a trigger

that precedes the prompt.
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to be broadcast in a frarre wherein the content

carri éd inAnhemmﬁﬁeanmuﬁSEQUfficient to acquire t he

| ogi cal channel. wit &g{l 3@/ content from anot he i |
frame. 13. 2 THEYY arff@RRLEesr Fof ] vEi n Pl eP%FH"Zt"Pt%On a logica
sh@nal insrelNGloudese ardec i QRideNnd @rdt he ot her

streams on the | ogical channel. “14. The transnitter of

claim 11mhértéﬂ$ﬁ‘$t3¢1euprﬂ¥@éaﬁsm arrgntmrhmét«e'mnﬁv@urleﬂ the stream
arra

%onﬁ?mgré 8f*tf, St h‘ﬁ“gg’ éx ua zﬁgcﬁ;]hc ({tncar ﬁ‘g .‘ﬁ"}‘ gn thé%_m;f,%} cbarinfl

mherern t he processor |s further configured to

fragment tfMiee shasedn® sintomal iphkirabithypotepack eirdher tonf’ gured to
bl ock code Ui e packets and, arrange tre content in th
ya%rsatiwfwmaé AP &u@@g G0t acaTe, 18 herany fhen Gy éaamed in the

GO rbss'rrﬁﬁ‘rcr?géq§%1]§r tel‘?sﬁu}ﬂ mﬂﬂmﬁclp\l\,}tﬁsﬁlt' dn¥ Rbutent from another

streans on a gic ann
frame.
13, The transmitter of claim 11 wherein the signaling tncludes a decryption

key for the other streams on the logical channel.

14, The transmitter of claim 11 wherein the processor is further configured to

arrange the content carried in the streams for contiguous broadcast.

15, The transnutter of claim 14 wherein the processor is turther configured to
{ragment the streams inlo a plurality of packets, block code the packets, and arrange the

content in the packets for contiguous broadcast.

16, A transmitter, comprising:
means for receiving a plurality of sireams on a logical channel, wherein

one of the streams contains signaling; and



one of the streans contains signaling; andH neans for
arrangi ng the streans such that the stream contai ning
wo b@74a2098%l i ng i broadcast after the other strRERESW07/060118
the logical channel. ! 7. A nethod of receiving a
Wi rel ess broadcast, conprising: receiving a plurality
of streanms on a |ogical channél broadcast in a franeg;
and acquiring the | ogical channel during the broadcast
of the frame in response to a pronpt received during
t he br oadcastnsofort resnganetfer srams18ich (Rhetheesthad obntaining the

claim 17 wherein the pronpt conprises selecting a new
Seymea? vitnatsbib i Mg Berhg bttt g e ne

| ogi cal channel. 19. The nethod of claim 17 wherein

the | ogi caly w&aBNE! reb&vARAGQAUVEQE:s Wb @mprzant ent

from another frane. 20. The method of claim 17 wherein _
one of therseivewrsplughbabingresingsakilpgcatchennst breatsasyin a frame;
Bg{ ng used to acquire the logical channel 2 1. The

net hod of claim20 wherein the signaling includes a

decr ypt i onak@itideokhd hg:iell haiansdir @ai®: o bhedbogi@athe frame in
channel . 22. The et hod of claim 17 further_ conprising
BOPRTISE tod BIYUP Ireepi g detine thvdresivremf theawpiedtis t he

streans. 23. The nethod of claim 17 wherein the frane

| ncl udes P‘?g@%‘t}&ﬁ SVEERE RS WiefRf TR 5Bt E&ﬁgﬁ%@&bﬁ% a new
over head i nformation being used to acquire the | ogica
shannehe nevp 4ervide freing ddomitady oo ddclagtchinghainmela wi r el ess

medi um conprising: receiving a plurality of streans

on a gic channel.. . wher.ei n_one,, of, ,(}_h streams .o oo
contal e o B RTRECos POl EibeBllrd iodng BePERRRrcarse withou
hfeccmbdne ahcantil fian@ t he signaling fol l owing the

other streams on the |ogical channel. 25. The net hod

of claim?24 wherein the streans are broadcast in a )

f r ame?0.and Thhercdiod efdaisbhf slerenrps b thensticaws sppiginignaling,

g*:% 5&5‘1‘%2@% agﬁ% u&%ﬁo?x@%ﬁ%ﬁhgﬁﬁﬁ in&at i ons device to

ogl ca Wt hout any content from
anot her frane. | ‘
21, The method of claim 20 wheretn the signaling includes a decryption key

for the other streams on the {ogical channel.

22, The method of claun 17 further comprising contiguously playing out the

content carried in the streams.

23, The method of claim 17 wherein the frame includes composite overhead
information, the composite overhead information being used to acquire the logical

channel.

24, A method of broadcasting in a wireless medium, comprising:
receiving a plurality of streams on a logical channel, wherein one of the
streams contains signaling; and
broadcasting the streams with the stream containing the signaling

following the other streams on the logical channel,

25, The method of claim 24 wherein the streams are broadcast in a frame,

and wherein the content carried in the streams is sufficiet for a  wireless



26. The nethod of claim 24 wherein the signaling
i ncl udes a decryption key for the other streans o the
wo egrazio3xhannel . 27. The method of clai m 24 Wher/E52007/060118

the content in the streanms are conti guousiy broadcast

28. The nethod of claim 27 further conprising
fragnmenting the streans into N plurality of packets,

and codi ng the packets with a hiock code, wherein the
broadcast of the streans conprises contiguously
brromdoastdmsglevive te anentthd gtdabelpaokletishot@ 9ny Aontent from another
@9 uter program product, conpri sing:

S%EUter-readable medi um conpri sing code for causing a
conmputer to acquire a | ogical channel having a

plurabéty ohe flehRANE chiiAOCRREreinNhE sfuh AR inkiBeCOB rvption key
further causing the conputer to acquire the | ogica
Ehakmetherdtiering o e Ibgisalddaseclof the frame hi response
to a pronpt received during the broadcast of the sane
fr anEyy 30. T ﬂ_c.b emgtﬂt%) liie 1&8{1 08§ Qﬁﬂd lﬂ?et L%’re (l EH} n(]hg streams  are
wherein the I'ses sel ect a seélection for
axngmo&ﬁmbnﬁéwuthe neM/sen ice belng broadcast on the

| ogi cal channel 3 1. The conputer progr am product of

cIa| rein th her causes, the co
o i r o i B e AT O PR o G BIge Sreams into

fi?)g,m!]ﬂo%ti g%kefts* AP® codtde zl&%cﬁamqthei HRER FEAMHRIY 8fe broadeast
claim 29 wherein oné of the streans contains

of gnalreany commdisphemgignoushebivodastiay Bhennieaus ek paviets.
conputer to use the signaling to acquire the |ogical

anerorh ¢ PRt PR R arBhBLSTHBRRGLE on Koy Tor

the other sémgasseadatihadingt cahpatisgrele f@cauding a computer to
conput er program product of claim?29 further

pompeissiongak @feﬁém?iohfeaus% Phﬁ@% SHpleaps biagenst pyadirgiey the code
leﬁ%x QcHRmE,IEL ‘E‘Qﬁi’»ﬁp; £ Qc,rq'{xh Qvgkngi‘?atz W:IT 8atﬂﬁ‘rn§5(hu -lgpﬁdm&t of the
roduct a| m

ut'er progra
i‘mmle Gkl &spmm!ms ptcen}n\rereh@adiuring drertabadenst cdimiek saherfeinm:.
the code Ui at causes the conputer to acqui re the

| ogi ca¢ 28%' further causesdt he go ef, to}E use
conposite OVerHEHET nPURIEE BIPARY St quf 'r“é ‘t‘é“gflcﬂe prompt
EHARNRL s 3B GORRYEBK fRRARHARHREQ BUCTow &KPARE b&hPBroadeast on the

logical channel.

31, The computer program product of claim 29 wherein the code further
causes the computer to acquire the logical channel without any content from another

frame.

32, The computer progrant product of claim 29 wherein one of the streams
contains signaling, and wherein the code further causes the computer to use the

signaling to acquire the logical channel,

>

33, The computer program product of claim 32 wherein the signaling

inctudes a decryption key for the other streams on the logical channel.

34, The computer program product of claim 29 further comprising code to

cause the computer to contiguously play out the content carried in the streams.



conput er - r eadabl e nedi um conpri sing code to cause a

conputer to arrange a plurality of streans received on
w@2000020a8 channel for broadcasting, wherein OPET/UB20011@60118

streans contains signaling, and wherein the code

further causes the conputer to arrange the streans

such that the streamcontainitiy the signaling is

broadcast after the other streans on the | ogical

channel . 37 The conputer program product of claimi

wher ebf t h€hstompmer arogrdm qx»ad:masnf tlaina 2f nebmecin alvd frame includes

wher ei n th ;j)n ent carri q th Streans is . o

SUPPISEF e‘ﬁtm oY B e e 51 599R S HekAUEE 105 computer to

AQAMENRe [l 0GRl f6MHan E‘ﬁl%eé’\ﬂ}%%ﬁ uf Yo GO ﬁ%rﬁﬂq@l‘i@ overhead

anot her frame. 38. The comput er program product of

pifainralies ohenek tha ogicel guanélng i ncl udes a decryption

key for the other streanms on the |ogical channel 39

The c ut er I 36 wherein the

code ?él]?t hg\r“ﬁ e?{‘(’{(}%ﬁ;‘;}%&&ub{)uﬁpﬁ arrange t he

streans suedsmplhaxt—rehmmmcﬁm: ¢dmptrhewsw®aﬁs chﬁ%e a computer to

conti guously broadcast. 40. The conputer

i gk Ploralisy af Krgeny wetined og @dﬁsicgf ﬁ@ne%lof@! ')waéawéo wherein

bREOEBTRHLESs dhid f AITRMh oL 1 SALEATR: b Tufndl Al b/ computer

pac ‘and ocR code the packets, an
tcharamael ehet sregmb sechttha th@ﬁmahemonmma ptlangendine i ss‘iﬁme(mm after the

f_q%r br oadcast {tur"t"ﬂ r causes the conmputer to arrange
phEr SRR ORI 8Bt ent in the packets is
conti guously broadcast
37 The computer program product of clatm 36 wherein the streams are

broadcast in a frame, and wherein the content carried in the streams is sufficient for a
wireless communications device to acquire the logical channel without any content from

another frame.

38, The computer program product of claim 36 wherein the signahing

includes a decryption key for the other streams on the logical channel.

39, The computer program product of claim 36 wherein the code further
causes the computer to arrange the streams such that the content in the streams 1s

contiguously broadeast.

40, The computer program product of claim 36 further comprising code to
cause the computer to fragment the streams into a plurality of packets, and block code
the packets, and wherein the code to cause the computer to arrange the streams for
broadeast further causes the computer to arrange the streams such the content in the

packets is contiguously broadeast.



