WD 2005/ 043310 PCT/ US2004/ 034884 METHOD AND APPARATUS FOR SEAMLESSLY

SW TCHI NG RECEPTI ON BETWEEN MULTI MEDI A STREAMS | N A W RELESS COVMUNI CATI ON
SYSTEM [0001] This application clains the benefit of provisional U S.

Appl i cat iW0 28043310 No. 60/ 514, 401, entitled "A Method PEI/USSHA0EEE] y

Sw tching Reception Between Miltinedia Streanms in a Wreless Milticast
Network," filed October 24, 2003. BACKGROUND 1. Field [0002] The present
invention relates generally to conmmuni cation, and nore specifi caI ly to
techni ques for sw tchl ng reception between rrul ti medi a streans.
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II. Background

[0003] A wircless communication system may simultaneously transmit multiple
data streams for broadcast, multicast, and/or qnicast services. A data stream 1s a stream
of data that may be independently received by a wireless device. A broadcast
transmission is sent to all wireless devices within a coverage area, a multicast
transmission is sent to a group of wireless devices, and a unicast transmission is sent to
a specific wireless device. For example, a base station may transmit a number of data
streams for multimedia (e.g., television) programs via a terrestrial radic link for
reception by wireless devices within the coverage area of the base station.

[0004] A wireless device may receive only one of the multimedia programs
transmitted by the base station at any given moment. To receive this program, the
wireless device identifies all data streams fransmitted by the base station for the
program, determines pertinent parameters for each data stream of interest (e.g., how and
where each data stream is transmitted), decodes each data stream in accordance with
these parameters, and further processes each decoded data siream to generate an output
suitable for presentation to a user. The wireless device continuously decodes the data
streams for the selected program and provides decoded data in a streaming manner as

long as the program is selected for reception.



wi rel ess device typically needs to performa set of tasks in order to
acquire, decode, and display the new program These tasks may i ncl ude

term nating the decoding and processing of the current program identifying
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determ ning pertinent paraneters for each data streamfor the new program
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previ ousl| etwdeh nidi8media hedlras.0gr am The wirel ess device then deconpresses
the new program after conpleting the decoding of this program If the
current and new prograns are transmtted with |ayered coding (which is not

a requirenent), then the transitiom the two progranms nmay be nade
nore snoot hly as descri bed bel ow. 3310 PCT/ US2004/ 034884

[0007]  Techniques to seamlessly switch reception between multimedia programs/
streams are described herein. These techniques can provide better user experience for
program switches and faster acquisition speed in some instances. These techniques
include “continued decoding” of a currently selected program, “early decoding” of an
anticipated program, and time-compensated video and audio transmission.

[0008]  For continued decoding, a wireless device continues to receive, decode,
decompress, and (optionally) display the current program, even after a new program has
been selected, until overhead information needed to receive and decode the new
program is obtained. In the context of stream processing, “decoding” refers to physical
layer receiver processing or channel decoding, and “decompression” refers to higher
layer receiver processing or source decoding (e.g.,, video and awdio decompression).
After obtaining the overhead information, the wireless device decodes the new program
but continues to decompress the current program with decoded data obtained previously
for the current program. The wireless device then decompresses the new program after
completing the decoding of this program. If the cumrent and new programs are
transmitted with layered coding (which is not a requirement), then the transition

between the two programs may be made more smoothly as described below,



3 [0009] For early decoding, the wreless device receives a user input and
identifies a programwth potential for user selection. The user input may
be for evocation of a program guide, user navigation via the program guide,
keyst r okewonoas/mzrot e control unit, and so on. The i denrtiTfisew4fs488r am nmay
be the one highlighted by the user inpyt or a programanticipated to be

sel ected based on the user input. The wireless device initiates decoding of
the identified program prior to its selection, so that the program can be
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streamon a data channel; [0016] FIG 4 shows a transnmit (TX) data

processor vadeotdadidgdyeAlat é[fheom‘eless device is then able to receive, decode, decompress,
and present the audio and video with little or no buffering while achieving proper time-
alignment of the video and audio. This allows the wireless device to present the audio
earlier during a program change, since its processing delay is shorter, and thus provide a
faster response to the program change.
[0011]  The techniques described herein may be applied individually or in
combination. Various aspects and embodiments of the invention are described in

further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]  The features and nature of the present invention will become more apparent
from the detailed description set forth below when taken in conjunctiah with the
drawings in which like reference characters identify correspondingly throughout and
wherein:

[0013]  FIG. 1 shows a block diagram of a base station and a wireless device;

[0014]  TIG. 2 shows an exemplary super-frame structure;

[0015]  FIG. 3 illustrates fransmission of a data stream on a data channel;

[0016]  FIG. 4 shows a transmit (TX) data processor at the base station;

[0017] FIG. 5 shows a receive (RX) data processor at the wireless device;



[0017] FIG 5 shows a receive (RX) data processor at the wrel ess device; WO
2005/ 043310 PCT/ US2004/ 034884 4 [0018] FIG 6 shows a tineline for
switching reception fromprogramA to program B; [0019] FIG 7 shows a
timelinevorowmwiizehi ng reception from program A to programusBowsisssd ayer ed
codi ng used for both progranms; [0020] FIG 8 shows a process for swtching
reception fromprogramA to program B4 [0021] FIG 9 shows an exenplary

di spl ay screen; [0022] FIG 10 shows an exenplary table maintained for a

betweon pibdBhm et snusts ) RIS GaRBRGRL PR R bR A BRELARL

transm ssigpn of video and audio; and [0025] FIG 13 shows tine-conpensated
transm ssi on of video and audi o, DETAILED DESCRI PTI ON [ 0026] The word
"exenpl ar Y8019% usEG. Heshewn attanglingdor suiohinggeesptign lopappzam 4 ipiraied or

il lustratipQiq di r : %1_ descri bed herein as "exenplary" is
not necessg;‘?}t %@?%éd%gg%gﬁg??%%g)otahgﬁ% &8 red or advant ageous over ot her

enmbodi ment@20pr dEIS). Gnshowls Q0 édesd It shetehink Geptice SO prgrine Beionprbgmm
seanl essly swtching reception between nmnultinedia streans may be used for
w reless &id wireline conmunication systens, for tine division nultiplexed

(TDM , fr?MTCénlgﬂ(%{igfsjhg{%sgﬁlg%%rgélgégﬂspgwee and code division multiplexed

(CDM systens, Sing mil'ti-carrier systens. Miltiple

carriers meozzpe PFIoYildeHowy apetdngdanadblé mamueneal/foda pradram guidet i pl exi ng
(OFDM), sone other multi-carrier nodul ation techniques, or sone other

construct [0023¢  tBlEhnk loshayvsde sepqene omeriahme tapepilado b sl PP ETERs Brifadcast

mul ti cast o z}pgec E{ ast services. For clarity, these techniques are
descri bed “Bel oW FOF” an exenplary wi reless comunication system enploying a

speci fic qoumaat enelied 2cheiH dnecigh®] rassisbinfdfeidebraadrudior wet ure, and a
specific transm ssi on _schene. [0028] FI.G 1 shows a, plock di,agram of a base
station 110028hd aFM-l8iskews Hagrcompensstpditingmigsioa of ¥ideg gadavditat i on system

100. Base station 110 is generally a fixed

DETAILED DESCRIPTION

[0020] The word ‘;exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs.

[0027]  The techniques described herein for seamlessly switching reception between
multimedia streams may be used for wireless and wireline communication systems, for
time division multiplexed (TDM), frequency division multiplexed (FDM), and code
division multiplexed (CDM) systems, and for single-carrier and multi-carrier systems,
Mutltiple carriers may be provided by orthogonal frequency division multiplexing
(OFDM), some other multi-carrier modulation technigues, or some other construct, The
techniques described herein may also be used for broadcast, multicast, and unicast
services. For clarity, these techniques are described below for an exemplary wireless
communication system employing a specific concatenated coding scheme, a specific
frame structure, and a specific transmission scheme.

[0028] FIG. 1 shows a block diagram of a base station 110 and a wireless device
150 in a wireless communication system 100. Base station 110 is generally a fixed
station and may also be called a base transceiver system (BTS), an access point, a
transmitter, or some other terminology. Wireless device 150 may be fixed or mobile

and may also be called a user terminal, a mobile station, a receiver, or some other



station and may al so be called a base transceiver system (BTS), an access
point, a transmtter, or sone other term nology. Wreless device 150 nay be
fixed or nobile and nay also be called a user termnal, a nobile station, a
recei ver,wor20egse3106t her WO 2005/ 043310 PCT/ US2004/ 034882#CTAISR@Mit34384 0gy .
Wrel ess device 150 may al so be a portable unit such as a cellular phone, a
handhel d device, a wireless nodule, a personal digital assistant (PDA), and
so on. [00291 At base station 110, a TX data processor 120 receives
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the data Sr%{g&ﬁge{téd é;igl%% gﬁ%&ag?nglggﬁagﬂ3h‘?@w%%ss mié%xilgﬁ%asg%ﬁfessor 170
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data for trQ&Eve%Itbgrea%rgntenna 152 and provided to a receiver unit (RCVR) 154, Receiver unit
154 conditions (e.g., filters, amplifies, frequency downconverts, and di‘gitizes) the
received signal and provides a stream of input samples. A demodulator/demultiplexer
(Demod/Demux) 160 performs demodulation on the input samples to obtain received
symbols for one or more data streams of interest (e.g., all data streams for a selected
muliimedia program). Demodulator 160 further performs detection (e.g., equalization
or matched filtering) on the received symbols to obtain detected data symbols, which
are estimates of the data symbols sent by base station 110. An RX data processor 170
processes (e.g., symbol demaps, deinterleaves, decodes, and decompresses) the detected
data symbols for each selected data stream and provides output data for that stream.
The processing by demodulator 160 and RX data processor 170 is complementary to the
processing by modulator 130 and TX data processor 120, respectively, at base station
110. A post processor 180 processes (e.g., converts to analog, filters, and amplifies) the
output data for the selected data streams and generates outpﬁt signals suitable for
presentation on an electronics display unit 182 (e.g., an LCD screen), an audio unit 184

(e.g., a loudspeaker), and/or other output devices.



The processing by denodul ator 160 and RX data processor 170 is conpl enentary
to the processing by nodul ator 130 and TX data processor 120, respectively,
at base station 110. A post processor 180 processes (e.g., converts to

anal og, fwiotmes43zmnd anplifies) the output data for thecyalseeusdisgat a
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descri bed bel ow. [0033]. FIG 2 _shows an exenp] ary super-franme struycture 200
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duration (e.g., approxi mat ond) . stper - ane may al so éﬁef erred
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shown in FIG, 2, gach super-frame, 210 includes a field 220 for a pilot, a
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timng acq@d3d]ti oFiGéildhcpmai bteppflay Sﬂijl;ﬁ‘FffEEilB structure 200 that may be used for
system 100, Traffic data may be trausmitted in super-frames, with each super-frame
210 having a prec_ietenﬁined time duration (e.g., approximately 1 second). A super-
frame may also be referred to as a frame, a time slot, or some other terminology. For
the embodiment shown in FIG. 2, each super-frame 210 includes a field 220 for a pilot,
a field 230 for one or more overhead/control information symbols (OIS), and a field 240
for traffic data. The wireless devices may use the pilot for synchronization (e.g., frame
detection, frequency error estimation, and timing acquisition) and possibly for channel
estimation. The overhead information may indicate various parameters for the T data
sireams being fransmitted (e.g., the time-frequency location of each data stream within
the super-frame). The T data streams are sent in field 240. For the embodiment shown
in FIG. 2, field 240 is finther divided into four equal-size frames 242a through 242d to
facilitate data transmission. In general, a super-frame may be of any time duration and
may include any number of fields and frames. Pilot and overhead information may also
be sent in other manners different from that shown in FIG. 2. ‘l
[0034]  ¥IG. 3 illustrates an exemplary transmission of a data stream on an MLC.
The data stream is processed in data blocks. M data blocks may be transmitted on the



estimation. The overhead information may indicate various paraneters for the
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subbl ock @gkhd forfFrambOoPGR BY&-frdE ik ¥estsbdlyper dachel RAthieve eRRNLivaBity
performance. For each frane, M subbl ocks for the M code hlocks are

transmit t gadirpbust psepticsrpesformpecef Farsachnfiamndy sybliacks o st Fods blagks M_C.

[ 0035] Each C be transmtted i ti nti nuous nanner,
depend ng 40 EREVRA! Hrr BROEFh st P s o B8N har LG and
possi bly [obdsjr fBedIOMI.C bR Ra@dhsHiRRY mf 4 8s@inudlls oABbA-ventilMbGs hemadr, M.C
that is being transmtted in that super-franme. Each active MC ma){) carry
one or nuldeppndinglandhe phigekel the date skeqye bemgaicdrby shatpgVLyandhposgiblpcat i on

and assi gnnpent .of resources, eac active MCJ r. ant a .esour ce
assi gnment& §° ,Ors[‘h?O a??gﬁtﬁuﬁﬁgﬁwaugﬁcﬁ(’tl‘ieoc@(%ﬁ% a’flggﬂtkﬂghqﬁo%?bef‘?%nes, as
shown in Ridgsmated B038 sipRt-BlafdeNIERACKetive HILG mdy ¢he hSof atulgFeata

super-frame may carry "conposite" overhead information for all active MCs

sent in t Hdecksupte-supgmisamerhEo skt Fietadloeatimmad dssigioeniat teaurson vags
pertinent para r.s for each active MC .(e. the tine-freguency | ocation
D" e M SR b BRI el " LR LROMER )

location) for the four frames, as shown in FIG. 3.

[0036]  Referring back to FIG. 2, the OIS for each super-frame may carry

“composite” overhead information for all active MLCs sent in that super-frame. The
composite overhead information conveys pertinent parameters for each active MLC
(c.g., the time-frequency location of the MLC in the super-frame). In addition, each
MLC may cary “embedded” overhead information pertaining to that MLC’s
transmission in the next super-frame, The embedded overhead information allows the
wireless device to recover the MLC’s transmission in the next super-frame without
having to check the OIS sent in that super-frame. The wireless devices may initially use
the composite overhead information in the OIS to determine the time-frequency location
of each data stream of interest and may subsequently use the embedded overhead
information to power on only during the time that the data stream is transmitted. The
outer code rate and mode used for each MLC may be sent in the OIS or on a separate
control channel, For clarity, the following description assumes that the OIS for each
super-frame carries all parameters needed to receive each MLC sent in that super-frame.
[0037]  FIG. 4 shows a block diagram of an embodiment of TX data processor 120

at base station 110. For simplicity, FIG. 4 shows the processing for video and andio for



M.C may carry "enbedded" overhead information pertaining to that M.C s
transm ssion in the next super-frame. The enbedded overhead information
allows the wreless device to recover the ML.C s transm ssion in the next
super - fr aw® W40 having to check the A S sent in thacTsuRerbagpe. The
wireless devices may initially use the conposite overhead information in
the OS to determne the tinme-frequency®location of each data stream of

i nterest and may subsequently use the enbedded overhead infornmation to
power on onl [ h [ t m.i s rﬂ{%tsmi] e
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separate gRatrelsetNaniel subkedant| &hiduyare chited bhawingmdasica pilisateraggunes
that the O S for _each super-frane carries all Paramajters needed to_receive
each M.C s¥ieam nllibasesirgen maasasry byspanfpymatiay Tor allGiless Bviek Wdaleam of

an enbodi nent_ of . . . ; Loplicity,
Fl 4 shotbep il sHabd R AES Hatalh RbbdRE By sl Sl

PCT/ US20044 24 8fnelScondiionsll WWieHiyere codingmhbe Bhés andl @lhanceaimisirddng arse of

"l ayered” COdiQf whereby a data streamis sent as two substreans, which are
cal i ed a bensedest ashivodwlated sepapiglyciorgsneratesacppiulfien pyakolsiteasim Waigh car ry

base infor it hixe%%olfn%]ﬁneﬁlt!) omafne(#n%sﬁtad%b%ia%e&ﬁpq the enhancenent stream may

carry additronal rnformation rw €SS devi ces observing better channel

condi ti onsjooN¥]t h heiehak esdiph@essbh 2R asedaanchceddr a0 esteires ahd eanpresdee
encoded and nodul ated separately to generate two nodul ati on synbol streans,
whi ch  ar ea videmdetastreare di, § doothe aidsopodiadatfshsynbivhedia progrmam pl@%ssyldw ghin TX
data processor 120, a video encoder 410 receives and conpresses a video
dat a st r ealms§isiredmf &f,, t hed indedapesntend stredm t {g, } nidrt thpedde prrbgranyidaed

provi des a base stream {d, b} and an enhancenent stream{d,,} for the video

portion. \eugeder it ot inplempntyMPES-2 idvinPEGizres Nvery (Ppupsradd BRPert s

G d t Lntd a- (] d

o il ot ed g RN, o In R RO, Bimhd (PRERIRE ) (P AR AR VLS deo
data streaftechiBeal PR&Bcted (BPRArhEh o} HERMdedth ytr%anﬁnghé’}ﬁsreasﬁem angd fbe

enhancenent stream {d, 0} nay carry B and possibly rames. | n general,

vi deo encogder, paf Wmﬁﬁphﬁ%ten%%eﬂieﬂﬁﬂre%ﬁﬂgﬁgﬁ shANcEBNBMRd poddiblythe base
and enhancenmént streans may carry any type and Conmbi'nati'on of franes.

[0039] A Tiarhas ShnSdch@alMviIRCRssd: 448 havaapianamt and vilko cemprisibheclithileo base
stream {d, b}. Wthin processor 420, an outer encoder/interleaver 422 encodes
each and the base and enhancement streams may carry any type and combination of frames.

[0039] A TX base stream processor 420 receives and processes the video base

stream {d,}. Within processor 420, an outer encoder/interleaver 422 encodes each

data block in the video base stream and generates a code block. Each data block
contains K data packets and may be outer encoded, e.g., with an (N, K) Reed-Solomon
code to generate a code block with N outer coded packets. For example, a data block
with 12 data packets may be outer encoded with a rate 3/4 Reed-Sofomon code to
generate a code block with 16 outer coded packets. Outer encoder 422 also generates
and appends to each outer coded packet a cyclic redundancy check (CRC) value used
for error detection (i.e., to determine whether the packet is decoded correctly or in
error). Interleaver 422 partitions each code block into four subblocks for the four
frames and further interleaves (i.e., reorders) the outer coded packets for each frame.
An inner encodet/interleaver 424 encodes each outer coded packet with, e.g., a Turbo
code to generate an inner coded packet. Interleaver 424 interleaves the bits in each
inner coded packet to generate an Interleaved packet. A symbol mapping unit 426 maps

the bits from interleaver 424 to modulation symbols based on the modulation scheme



data block in the video base stream and generates a code bl ock. Each data
bl ock contains K data packets and may be outer encoded, e.g., with an (N,
K) Reed- Sol onron code to generate a code block with N outer coded packets.
For exanpwa 2085/ekasm® bl ock with 12 data packets may be qgtierszencoedsd with a
rate 3/4 Reed-Sol onon code to generate a code block with 16 outer coded
packets. Quter encoder 422 al so generat%s and appends to each outer coded
packet a cyclic redundancy check (CRC) value used for error detection

i.e., ' h ' d I [ :
i o7 cavel® io0riay £} Oreas Dh e BE K8, st B PR PR TR droblock & ST dur

franmes andmbitibi@ syniiobEtr&ay €5, X foréhe vid@obLeksdahhe outer coded packets for
each franme. An inner encoder/Tnterl eaver 424 encodes each outer coded

packet wit D046} 9. A TXTerHancentad eiréam gritessat é3@prdcastes tipoddeh patckedment

I nterl eaver 424 interleaves the bits in each 1nner coded packet to generate
an inter| estist Ppackend prowidasia becaappiodylatipn symbel stegsm {the Brecessof 4

interl eaver 424 to nodul ati on synbol s based. on the nodul ati on schene WO
2005/ 0433 1@epeT bssgna poisnsge, liger @dg, andapesjulgionschepppscdyaneessor 40t he

vi deo dat e&{gq r QV4: lac]fi'!r t e on RS2k 00 I } for
the vi deoa%)ggﬂee S rg{g%ﬁng[ogéﬁlg‘]%%\ 'e%‘h?ﬁcerrerﬁta hg?%é%’%?ég%ii@?%%%ﬁ@
processes {diendindeolagah anaestesticams twidagni{sd¥® land G, pepettiady, and eombihes

nodul ati on synbol stream {sxe} . Processor 430 may use the sane outer code,

i nner codetheawadedroehdutation rsyabhk secamselg gepergicoe detoryrded stream fshe fatbe
stream or different ones. A conbiner 440 receives and_scales the first and

second noduiee periogy nbie gainy Bangnd\Cstetpamie BsurgigtGakrapsaheevenv@ny, and
nbi h | j | d |
Sonbns il BN D 1T AR LSRR 8,50 3,8

stream {sz or' th S

amount s of odd@NEMd: BYRRerd ¥ddo chiiiRr BIE pRANRKAER REL&SIant O ), Beodeare and
enhancenent streans, respectively. If layered coding is not used, then

Vi deo encogBy exfbdBePthRV AL 508 16 dbRersth HBATAh B¥inboPERGRS ION , aftdQreisPdes this
data streamto generate the data symbol stream {sn.}, and processor 430 and

conbi ner 440 aideohdincngeeoerd ndi 964kl, An audi o encoder 450 receives and
encodes an audio data stream{i,, } for the audio portion of the nultinedia

program ani®ldtjovi desaudicberwedst40ansefwts ahd ennddeman srbadde seerm 4  denthé dye}
for the audio portion. Audio encoder 450 may inplenent any audio
conpr essi omdse pertien Gthiéee ragkingklizepuogaty hd mayvider o oasoswean dig } (endyan | ef t
enhancement stream {d, } for the audio portion. Audio encoder 450 may implement
any audio compression scheme. The base stream {d ,} may carry mono audio (e.g., left
plus right, or I+R), and the enhancement stream {d .} may carry stereo audio (e.g., left
minus right, or L-R),
[0042] A TX base stream processor 460 receives and processes the audio base

streamn {d,} and provides a first modulation symbol stream {s,,} for the audio base

stream. Within processor 460, data blocks for the audio base stream are outer encoded
and interleaved by an outer encoder/interleaver 462, further inner encoded and
interleaved by an inner encoder/interleaver 464, and mapped to modulation symbols by
a symbol mapping unit 466. A TX enhancement stream processor 470 processes the

audio enhancement stream {d,.} and provides a second modulation symbol stream
{s,.}. A combiner 480 receives, scales, and combines the modulation symbol streams
{s,; and {5, } and generates a data symbol stream {s,} for the audio portion. If

layered coding is not used, then audio encoder 450 provides one data stream {4},



plus right, or L+R), and the enhancenent stream {dye} may carry stereo audio
(e.g., left mnus right, or L-R). [0042] A TX base stream processor 460
recei ves and processes the audi o base stream {dyb} and provides a first
nodul at i oWGs3Hol33wt r eam {syb} for the audi o base stre@daT/WN20H0034488 OcessoOr
460, data bl ocks for the audio base stream are outer encoded and
interleaved by an outer encoder/interl eaver 462, further inner encoded and
interl eaved by an inner encoder/interleaver 464, and napped to nodul ati on

mbol s by i i 66. 0
Rt Sy BT R e e T
dul ati nh A I 480 i , | es, d
modul oL on ENIBEL B SR R o gL 400 s ecelves, scals, and

synmbol st r e@aBf sy}Vifles eiidddendtl snd@idid efcodbf 450 py@sred hivhei laged gronssingsed,
then audi o encoder 450 provides one data stream {A{dgﬁ}’ WO 2005/ 043310
PCT/ US2004(®@3%88wressigny s ethgofaty shednt o daecassrs 4k 4381 AeGnitb 44 f@dat e t he

Lo0as) i aeatBRERcD oMot RS IR ! Br@RS PR, o) i ghanecded
pr ocessi ngstrdaes, 'INHaesSicants fof lictrgiitialia pogramsend/br obescntat 429 be430,

460, and 470 and conbiners 440 and 480 perform physical |ayer processing
(or "encodrergpiessed and preoded i 2 mepesy sinilaothdat dera Bteats for ot her

I timedi t : . d i
manner i MRt o Wk ChoRA ViR B br At B GRS A0SR0 D
of an enbogi wegkssafevidX 16at FopsiopastRIFIE7 shads the pedoessinglin ivideo bha audior

sinplicity, FIG 5 shows the processi Q%éfor vi deo and audio_ for one
mul ti medi afer o wwltimgdin iprogrxmd a EitER JB% by PIoressopl 7AXaBRE Waise sHRam

processor an t r 1

Rt e s e R e e R S R
of the dat 355y ghebic$ 48 APMbOSHeamOf 1, Nenivh HeM dR8fhicuT.tho\idhsAnbslageator 520,
a synbol demapper 522 demaps the detected data synbols and provides

det ect ed big 3, foptieChdéPYorBEn." EiEIER %mc@%o_aszw,cagsgniﬂok@laﬂn 5p2edspd tkRS) -
Unit 522 may be part of denpdul ator 160 instead of RX data processor 170.

An inner deéigdted de@ushibdacadeproviits deictice binawdichamdy dRCRERSciltE as mlg&,tect ed
bits for each packet based on the inner code and provides an inner decoded

packet . Debkelthpod zatiog (EbReddwis S3hutyibamert of demadelaipsd ke insiedpfRie dBRC val ue

processor 170. An inner deinterleaver/decoder 524 deinterleaves and decodes the
detected bits for each packet based on the inner code and provides an inner decoded
packet. Decoder 524 also checks each inner decoded packet with the CRC value
appended to the packet. An outer deinterleaver/decoder 526 deinterleaves the inner
decoded packets for each frame. If any packet in a given code block is decoded in error,
then decoder 526 performs outer decoding on N inner decoded packets for that code
block based on, e.g., the (N, K) Reed-Solomon code and provides K outer decoded
 packets for the code block. The outer decoding may be skipped if no packets in the

code block are inner decoded in error. Processor 520 provides a decoded video base
stream {d ,}.

[0045]  Processor 530 processes the detected data symbol stream {5, } and provides

a decoded video enhancement stream {c?xe}. A video decoder 540 receives the decoded

base and enhancement streams, performs video decompression in a complementary

manner to the video compression performed at the base station, and provides a

decompressed video data stream {fx} . A multiplexer 544 receives the decompressed

video data stream {/,} and an auxiliary video stream {u .} from a video buffer 542 and



appended to the packet. An outer deinterl eaver/decoder 526 deinterl eaves the
i nner decoded packets for each franme. If any packet in a given code bl ock
is decoded in error, then decoder 526 perforns outer decoding on N inner
decoded pwekwoz04Ba? t hat code bl ock based on, e.g., theciNs2u/Rssd- Sol onon
code and provides K outer decoded packets for the code block. The outer
decodi ng may be skipped if no packets ilh the code block are inner decoded
in error. Processor 520 provides a decoded video base stream {dxb}. [0045]

Processor 530 processes the detected data ol strea n rLoyi de a
ecoded vi BB BHAIHE ShEme 8 Enfid oyt LRI edr At ddr - SO BURT IR | he

d ded b d h t f O i d i i

conpl ement 7 SORARRGHEIEEL Haeg, s CahbrLLeamplhr G aeey i 530 "
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544 receives the deconpressed video data stream {2 and an auxiliary video
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di spl ayed between program changes to giVe the user an indication that

acquisiti Oﬁfé’%tﬂaﬁ%? e Bﬁ&%gﬁ?ﬁééof file RiA@medHa pro 20461 RedgsSsent h eam

processor an RX en cenent stream processor 570 receive a detected

dat nmb i i } f
ata sy O%ﬁogﬁgng?é@%% ugﬁG%Biehﬁpé‘@h@gétb&@é fatd s%fnlﬁ\g/\lysdﬁfdapﬁyﬂg§’ WeteSibg €am {s

} for the mul ti medi a progra thin processor 560, a
synbol dentpi gt 662 masG2 paetndpientodelathet1e0 tiedeadatfaR X ylatoprecesaet BillovAules

detected bits. .Uniit 5 art of demmgdul ator_160 i nstgead. of dat a
processor 9. q%ﬂerl?ﬁﬁg&ecgggrngé B@B?Pélle?‘ﬁ?é _ ecg‘i@eﬁ t&@id%feﬁq%eﬁ\%egoraﬁﬂ decodes
the det ecgﬁéék?':hﬁl 1{;}1‘8 id8&Gh iﬁﬂ@cd%%bdéangao%pvm&}(&rsmnﬂ% cH&%9dgeh pakket .

4 also c

Decoder 5 ecks each 1 nner decoded packet with the CRC val ue
appended tdecodel pmcket wiln that €RC dealnt erppeadet / wedbdepadi®6 deAnt enteeaves

t he i nner decoded ckets for.each frame. For ch code black with at | east
one packet 9&HF ‘?"‘,VE’IQ%SBE%%%{?EH@ g edmeé%ewgga’ﬂ%f’?%f?f eﬁﬁé P’ﬁ‘ﬁe%oaecoded
packets fot,f bade ﬁ@&@\g%%gisam%e ROk desr, Quigkr SeCPIRInRARKS ReodifE ggessor

560 provides a decoded audi o base stream{elYb } . [0047] Processor
processes thhenetdecoded phaketssfpnitivdt wtle ddonk] &Rl prosmds prudari desded packets.

Processor 560 provides a decoded andio base stream {d o -

[0047]  Processor 570 processes the detected data symbol stream {§,} and provides

a decoded audio enhancement stream {3ye}. An audio decoder 580 receives and
deconipresses the decoded base and enhancement streams in a complementary manner
to the andio compression performed at the base station and provides a decompressed

audio data stream {fy} . A multiplexer 584 receives the decompressed audio data stream
{fy} and an auxiliary audio stream {#,} from an audio buffer 582 and provides either

stream {fy} or {u,} as an output data stream {v,}. Audio buffer 582 may store pre-

recorded audio clips, advertisements, and so on.

[0048]  Processors 520, 530, 560, and 570 perform physical layer receiver
processing (or “decoding”) for the data streams. Video decoder 540 and audio decoder
580 perform higher layer receiver processing (or “decompression”) for the data streams.
Other data streams for other multimedia programs and/or other content may be decoded

and decompressed in a manner similar to that shown in FIG, 5.



a decoded audi o enhancenent stream{d,, j . An audi o decoder 580 receives
and deconpresses the decoded base and enhancenent streans in a

conpl ementary nmanner to the audio conpression performed at the base station
and provi Bas2085/088npr essed audi o data stream {ir} . A poults2pbesesss 584
recei ves the deconpressed audi o data stream {2 } and an auxiliary audio
stream {uy) froman audi o buffer 582 and provi des either stream{ay} or
{uY} as an output data stream {vy}. Audio buffer 582 may store pre- recorded

audi o clipfﬂ, adver, 'E 0 so on. [0048] Processors 520, 530, 560, and
570 perform physi Mm processing (or "decoding") for the data
streans. Videog decqder 540 and audi 0 decoder 580 .perform hi.gher | ayer

recei ver pl8deksi gy éri‘)ﬁ’é@oﬁﬁ“ﬁ%@?s o5 seamlessty pyidching a%ﬂ%ﬁgm 4 YREE dat a
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PCT/ US2004#03488devid2dectdesCdedompuededDand disptryi 949dm A .GAtBinsh®ywshausdrnmel i ne

for seamnl essl wi tching reception froma,current | tinedi rogram A to a
new nul ti n’e‘f‘i‘?%s %F’ gV R Bam| i‘gt e §mes the wirs S&'r G5S HP%VB\?@E?%‘W devi ce

decodes, ; ' 0 j 2 Us&liay Sel ects
the now prioor g aied SRR IR ekl Ity e Pl

over head ihefvardiessidenicoeentarlict o dewddedcpomgreasnaBd (bpisinatyl) ditplhy esvgrang or

bl anki ng the display, the wireless device continues to decode, deconpress,

and (opti offdRFYNEHia8 "y program A in super-frame n. [0050] At time T2,

Whi ch is t E@S@ ar ;Pg?ﬁr{l%ﬁg, QA SUREsetd @ﬁﬁeq}e&t %tépetr—h'fanl‘[l}é.erne-}l]? e VARNEEE

receives t S super-frane and obtail ns overhead i’nfornation for

program B. ddhhie wiceiebesis: 891 foe this sapérefriige shdrdbidec odethgad infgrmatiod fop
super-frame n+l with this overhead jnformation. The w reless device
cont i nues PESHEE BrpBe virelisp dewss A5 phic dostart decagipeprogrpmBr R HeHHEYC dat a

b . d i . _ . i 5 . I
ol oss diiiceb PSaRdATninatty. RHSHAIE don pinifho I Bechiprted 1 1

program B pisefint Al @ shbér-fRage#Sol enbriecodtd d@rdolfained ¥n paokaipsr-fibtk efgh code
bl ock are sent in frame 4, then the wirel ess device nay recover all code
bl ocks forppesgt&dm B in frane 3 if no packets are inner decoded in error, as

shown in [0051] At time Ts, the wireless device completes the decoding of program B for
super-frame n+1. If program B uses rate 3/4 Reed-Solomon code and parity packets
for each code block are sent in frame 4, then the wireless device may recover all code
blocks for program B in frame 3 if no packets are inmer decoded in error, as shown 1n
FIG. 6. The wireless device may start decompressing program B early in super-frame
r+1 upon completing the decoding of the program (e.g., at time T5, as shown in FIG.
6). The wireless device may also start deconipressing program B earlier upon obtaining
sufficient decoded data (e.g., an I frame) for program B. The wireless device may thus
start decompressing program B early during super-frame n+1. Alternatively, the
wireless device may start decompressing program B at the start of the next super-frame
n+2 (not shown in FIG. 6).
[0052]  The time between T; and T3 may be viewed as the acquisition time for the
new program B. The acquisition time is varieble and depends on when the user
selection is received, relative to the next QIS, and when the decompression of program
B is initiated. This acquisition time may be relatively long if the OIS is sent
infrequently (e.g., every 1 second) and/or if the decoding delay is long. The continued
decoding, decompression, and (optional) displaying of program A. during the acquisition
time may provide better user experience than freezing or blanking the display during the

entire acquisition time.



FIG 6. The wireless device may start deconpressing programB early in
super-franme n+1 upon conpleting the decoding of the program(e.g., at tine
T3, as shown in FIG 6). The wirel ess device may al so start deconpressing
program Bveaedoseessupon obtaining sufficient decoded datpcf/esfosoRsssl franme)
for program B. The wirel ess device may thus start deconpressing program B
early during super-frame n + 1. Alternatdvely, the wireless device may
start deconpressing programB at the start of the next super-frame n + 2

not shown_j | G 052].. The tinme between.Tl and T be viewed as
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conti nues ¥4© {38% e ‘EPé"%B g‘%é{e cg{?dg%omsieo?‘%%)flo’dl@wg? g‘:'éegga
super-fra rd&ess%ﬁoﬁz@] arft 560 fﬁeﬁxf;? 5) D@ sthts %la&ﬁﬁngjﬁfé'lfage ‘é@&%‘l‘ﬁﬁsprb@@nﬂas for

the next super-frame n+l1 and obtains overhead 1 nformation for programB. In
super - f r amée. g|+1;tsmgh1aocwsoml 2Y¥k adé\470einc 6HD. Auedicio arke cothealtyhgsdslade ther eam

decodi ng. « AthensGadteisEdm P BhY G5 Bl o HECAS Prodiesbrebbsd and 570
be conf i gurad T0 oo ace %%Z‘Ed%éf?@g*ﬁ?? BRI A bl gy ol 50
conti nues tuhadewmosrpsasant)Her prgeans tr maswpénirathotziv-1 hathhdsedehdata ebtatnedenent
streans) f?rp?gg?%na}&n}nApﬁor% sﬁﬁ'g-eéarglé:?ne it +1 with decoded data obt ai ned

[0055] At time T4, the wireless device completes the decoding of the base stream for

program B. The wireless device may start decompressing program B early in super-

frame n+1 (e.g., at time Ts, as shown in FIG. 7) or at the beginning of the next super-

frame n+2. In super-frame n+2, the wireless device terminates the decoding of

program A and performs decoding of the base and enhancement streams for program B.

The wireless device also decompresses the base stream for program B with decoded

data obtained for this base stream in the prior super-frame n+1. At time Ts, the

decoded data for the enhancement stream for program B is available. The wireless

device may start decompressing both the base and enhancement streams for program B

early (e.g., at time Ts, as shown in FIG. 7) or at the beginning of the next super-frame

3.

[0056] As shown in FIG. 7, the transition from the current program A to the new

program B may be made “smoother” if both programs are transmitted using layered

coding. The wireless device may switch from program A to program B in stages. The

wireless device receives both the base and enhancement streams for program A in the

first stage, then the base stream for program A in the second stage, then the base stream

for program B in the third stagé, then both the base and enhancement streams for



for program A in prior super-frame n. [0055] At tine T3, the wireless device
conpl etes the decoding of the base streamfor programB. The w rel ess
device may start deconpressing programB early in super- frame n + 1 (e.g.,
at tinme TIVOILSYPHBAM in FIG 7) or at the beginning of thermexisssyger- frane
n+ 2. In super-frane n + 2, the wireless device term nates the decodi ng of
program A and perforns decodi ng of the Wase and enhancement streans for
program B. The wirel ess device al so deconpresses the base stream for

program B wi th C: t bt r i tr i Lor
super-fr angmﬁmﬁ% Biﬁgﬁuﬁé@ s?%g% :@g%?g%%g 2%33%%9?%}’5[{%02&?% gﬁ%erre Ié’st ream
for prograififBoiraman @i Ballmt trhhenived eliadsyeretbydding, iBthesidichingds paniorassi ng
both the base and enhancenent streans for programB early (e.g., at tine
T5, as shovhiersuppciames @p shawn B lGedh 48t SRYOBF the next super-frame n+3.

[ 0056] As i t r it g to the
new progr Z&n@‘gﬁ" ma)r/F I?é n%l gvs,,ag'ff n%vgtdﬁa% ?f@g@c{cﬁé@pﬁd@éﬁoﬁ%f@%g ﬁcgﬁ%(ﬂﬂr@gd usi ng
| ayered ca@i agrend heiltvhedih gpogdaviae thavewwnhiciddi pragrayMmTActwirgesgr am B
in stages. The wreless device receives both the base and enhancenent
streams fofePPLEICEITER J9508efe depomriesses. 48, TIEMAYS HivecusEre PERgrdantst B1ockr ogr am

A th X t : t I hrd

St age, theh Dot Ri e difle EHR RS (M LR PR bIT Sy IR 510

PCT/ US2004 /18 4B84ess 1dbvireogdmainugs itd debwlef deddnipredsagad (Opgomillyhraisplaf thehe

stages may be omitted, for exanple i f grogram A or Bis not tran%n'tted

with | ayer earewaragemid ek S5 uaki thg ovahepsrinfymation o7 thehek pperar Bilfes (as
h in FLG. , LG . di

300 or " swCAR e Riean Bl G ¥Eb S i Ry Ty Rac QR BEUCREL B nfhgPy PEES

new mul ti npeigeanp BAgt @thitues he dedongires sind deptioaslly)atigivethe cdaemdesgram A
deconpresses, and displays the current program A (bl ock ,8102@. The w rel ess
devi ce recéil9@s8EBlus@nce Bleeraw srrrdn B iederoded rasgiasrpaghitpblecis £29), theThe

the curr et prolia RUERe e B0 A SR 3 AR eRRh PR RF 7”1 Y

new program B is available, as determned in block 816. At this tine, the
wirel ess deyice dqgﬂqeg)gchqi@W program B but continues to deconpress and
(optionally) display the current program A (block 818). Once the new

program B ygps@rcoagd, ¢ iAo Bas: Anlhkaddfing® Msumes that the wireless

device has no information for a program change prior to the user selection of the new

program, If this is the case, then the wireless device starts decoding the new program
after receiving the user selection. However, in many instances, the wireless device has
information regarding the user’s prior actions and may use this information to anticipate
or predict the user’s future selection. The wircless device may perform “early”
decoding of a program, prior to its selection by the user,‘in order to achieve faster
switching between programs. The early decoding may be performed in various
manners, as described below,

[0059] FIG. 9 shows an exemplary display screen 900 generated by the wireless
device. For this embodiment, display screen 900 includes two regions 910 and 920.
Region 910 shows the video for the currently selected multimedia program. Region 920
shows a program guide (PG), which may list the programs being shown on various
program channels. In general, display screen 900 may include any number of regions
for showing any type of content.

[0060]  The user may bring up the program guide at any time by clicking on an
appropriate key (e.g., “program menu” key) on the wireless device or a remote control

unit. The wireless device may also antomatically bring up the program guide if the user



wi rel ess devi ce decodes, deconpresses, and di splays the new program B (bl ock
822). 2. Early Decoding [0058] The description above for "continued

decodi ng" assunes that the wireless device has no information for a program
change prwar200m0435® user sel ection of the new program Hdr/wdzost/a3ssst he case,
then the wirel ess device starts decodi ﬂg t he new program after receiving
the user selection. However, in many instances, the w rel ess device has
information regarding the user's prior actions and nay use this information
to anticip r i t he. 'S, f | ect ji.om. .. Jh i devi ce
may perfor@&ééﬁl %/rwg%egggi %}glg@%g %F 85?‘3%%6(%% gr Sklg)@ll g g%&%@?%%%y t he
user, in ob@em)t dnaalyi eme fheskielesssidvieehinay rhatiwe anephogpain. thitwhete! y
decodi ng may be performed, in various nanners, as descri bed bel ow. [0059]
FIG 9 sholgkmn Sxdein atigingiedhs 85%tPEREeR 5968 Gener at ed by the wirel ess

device. Fo S i%ﬂ,td- I . n ? jalel ; e 910 and
920. Regi [)Or?% 8110 ?%\%% the \1/I|Il ggﬂé‘g%{ﬁﬁ??ﬁhr%%%? y s%ﬁ%%%lérggyni ?%t difa
program Re@igem S20nels andvwhesprpgragss antrontlydesifPBowndn theseehanhélst At dvesqor ogr ans
bei ng shomgzzgn ya1réei gﬁs @%{ég&%n@%?yann I_s.q{nﬁgresggézﬁﬁgvgg%%@sdzr ee@]@%o may
i ncl ude an$2hindiscsdhe p _Bliggwlﬁ al o LCOPB086] The
appr opr 1 at &Ryt Pubgfh REGRLER Griey Al@ir I Rebhol ol i ARgEBed e top,

renpt e congf Ok botttntof rdgien B20.ahes anofiecrisectioneyf thé swgearh @uileiic adttigvedrandg up
the programguide if the user WO 2005/ 043310 PCT/ US2004/ 034884 15 clicks on
any one of digplgxed igAediey93@t of keys (e.g., a "scroll up" or "scroll down"
button). | c i, rel i it I i i

through ¢ NEWBY o1& 40 o G KEmpRELSER, {100 ARl ARl RALERELRR, (061,
For the enhpdhamograghgvide.i Table G009 malyive spredimacghe ddildn §pl wiydes deviti ng of

program channel s and the program; currently bei Hg sho on thes ch?nnel s. A
cursor 92{origskasesss ¢ Adle JOBY inhudes pcalv I H2dhit fereethe mﬁg@@r"%@@‘? froves up
and down t i ' t r i-0n. t er
moves the. Ruruib RIARAKLOR hepkGRERAATS, Pt O IBELLST me MECRATE
section of (o teerypsaol) peoprgy] aleolusn €018 dvedo@d gertitiesiopayaeeisnor egehoMIg20.

[0062] FIG 10 shows an exenplary table 1000 maj ntal ned_hy the wreless
devi ce and a column 1020 that stores the time-frequency location of each MEC for the current

super-frame. The base station transmits the information for columns 1012 through
1018, which may change infrequently, and the wireless device updates this information
as necessary. The time-frequency location for each MLC may change in each super-
frame. If the wireless device is continuously receiving the currently selected
multimedia program, then the time-frequency location for each MLC used for this
program may be obtained from the embedded overhead information sent on that MLC,
as described above. The wireless device would not need to wake up and receive the
QIS. In this case, the information in columm 1020 would be stale for all MILCs except
for those used for the currently selected program.

[0063]  If the wireless device detects that the user may be changing program (e.g.,
based on key/button activity), then the wireless device may start receiving the OIS in
each super-frame. The wireless device may save the overhead information for (1) the
MLCs used for the programs displayed in region 920 for the program guide, (2) all
MLCs sent in the current super-frame, or (3) some other group of MLCs. The wireless
device would then be able to start decoding any of these MLCs in the current super-
frame, without having to wait for the OIS in the next super-frame.

[0064]  The wireless device may be able to recover a code block sent on a given

MLC without receiving the entire code block, For example, if a rate 3/4 Reed-Solomon



for the program gui de. Table 1000 may be stored in a cache within the

wi rel ess device for quick access. Table 1000 includes a columm 1012 that
stores the programchannels, a colum 1014 that stores the program nanme, a
col um 10¥60 eHa4BIres the M.Cs used to carry each prograos2084/¢akgsrm 1018
t hat .stores pertinent paraneters for each M.C, and a colum 1020 t hat
stores the tine-frequency |location of eldch M.C for the current super-frane.
The base station transmits the information for colums 1012 through 1018,

whi ch may change infrequent]y, and the wreless device updates this

i nf or mat | oﬁo‘%dguﬁeggjggg’gtc?‘.ie %ka”f‘ -ech%%{’Jl@ﬁEif Hao’tb%&nleéﬁmf’ PHe; @%Iogfs(fﬂﬁ‘ay
change in gaghn SRS amds' @ Re shberl MndMdseh8#E iHPUGCS), itherC MRt WieletSderice
receiving the currently selected nultinmedia program then the

ti me- f r equengpelabledpirerovenihcaadh bk witheust threetofitizese spltpdsn el wiecletst ai ned

fromthe enbedded oqverhead infornati S n. t:hat . rjded
above. The“Wi'f%f"add ed"éi}i ‘@)ere%vlﬁ &h%ﬁqcﬁﬁﬂgﬁpﬁ%a%o%l%%%qsg%glﬂgzgte ﬁger as.
In this cag@metihg 2. Mfteyk M ailidaMoR 8 Bestd RMIMOUE Gedeired datigg Fiafeal, theM Cs
except for those used for the currently selected program [0063] If _the
wirel ess déheiwieelasstdszios canataxwf@odmsrthlwwenmmf ﬁgg geegRelmeed iy wait based
on key/ buttotr.’l cti \{it e then the wirel ess device may start receiving the
OSin eabP! ff)]é‘?‘x-fgltl T fhe wirel ess device may save the overhead

i nformati ofpoesy ( Refbrhifg bbiCH BRBD, fQrihd her PReghRIBBISPIRYGOgiaMm FEgs,0n 920

for the program guide, (2) all M.Cs sent in the current super-frame, or (3)
some ot her cyseiP2oindivites themrestsin ewresisly highlightedwollieawirbless daviegbnay sterist art

it Tor  Aoline ¥R Honb e ot &5 RGBT Bl R ey v

abl e to reggyvebr ﬁﬁ§%@§ra’ﬁi RGa3&M. TRe Wil@ieh’ﬁtﬂ'avid\g-lﬁéy\@iﬁthﬂﬂahedtﬁ le¢bdthehe
entire code bl ock. For exanple, if a rate 3/4 Reed- Sol onon 2005/ 043310

PCT/ US2004+ 03288 4selergdc progtans andetheflgghlighted pargran oé lksuslirdent hgs@ses #icock i s
partitioned in four .subbl ocks an sent -in faur franes,of e super-frane
(as shown ?Y‘?ﬂﬁt’%m ¢ dPHes, a5 s abreglaé)gge.dg\l/iogg CjpedimienLyihg ngeq?sgc&j@]é? t he

code bl ockgiité Bedomtipheskiie 8o RinfiiRe® poghbh a6 kson BEhRcwidiales for tigpiaRadRy be
able to re?:oveyetoﬁ%rr%odg bl oéﬂﬁ %3 dgcoqi r;? the ML.C starting in \giﬁer frame
| or 2. ThissvailiblanThedinekess deviceomay epideallyalisplay this i giighiesdpragmaimafictr ane 1,

SEART e I e RO MR
decode, decompress, and display the currently selected program until the user selects the
highlighted program. For this embodiment, the wireless device uses the decoded data
for the highlighted program to quickly switch to this program upon user selection.
[0066]  If layered coding is not used for the highlighted program, then the wireless
device may decode the highlighted program while decompressing the currently selected
program, e.g., as shown in FIG. 6. The wireless device may decompress and display the
highlighted program as soon as decoded data is available for this program. If layered
coding is used for the currently selected program and the highlighted program, then the
wireless device may switch between programs in stages, e.g., as shown in FIG. 7. The
wireless device may decode the base streams for both programs and may decompress
and display the base stream for the currently selected program. The wireless device
may decompress and display the base stream for the highlighted program (1) as scon as
decoded data is available for this program and/or (2) if the user selects this program.
The wireless device may decode, decompress, and display the base and enhancement
streamns for the highlighted program if the user selects this program.

[0067]  If the wireless device is decoding the currently highlighted program Y and

the wser highlights another program 7, then the wireless device terminates the



[ 0065] Referring back to FIG 9, as the user navigates through the program
gui de, cursor 922 indicates the programcurrently highlighted. The w rel ess
device may start decoding the highlighted programas soon as the overhead

i nf or mat i w0 tmws/04d8e0 MLCs used for this programis avai l @byes20d6sd4r €l ess
devi ce may sinul taneously decode the currently selected programand the

hi ghl i ghted programif sufficient resoufces are available at the device, as
descri bed above. In one enbodi nent, the wireless device starts

deconpressi ng the hi.ghl i ght r,ogram as soon_as_ deceded ta_for this
program | Bmg?/sﬁ}nlgaﬁi‘ g’.m%ﬂ%@ i r%@e%ﬁﬁeﬁ%@nwo%ﬂ %aafsl ;Slgo | %ﬁl g&/eﬂﬁ%fi_s
hi ghl i ght eghfpinQgioa ToAhbeiam 7 s 286 eThéeeemes essadivllbhs anoiskenaeghiodi nent ,
the wirel ess device confinues to decode, deconpress, and display the

current|y Sedught ediops perzmmeand hitenygs e decode adehe vehprogring Hiat gheBEEnEyogr am

For this e i t.the Wreless deyic S C . he

hi ghl i ght eﬁ%%ﬁ%lgg cngPJg %Wé ?wgﬂeﬁc%ev?c% t? hq%id{tlp)? g‘aﬂcgnm%gt%g %thststgl}gﬂg tee@t i on.

[0066] |f hyemedsefddbSeduentiPicldetithytBE uédde hi ghlighted program then the
wirel ess device may decode the highlighted program whil e deconpressing the

current |y HW968Et edlheprinejessevise gnay nesfosnerrly dacading ofgthe fghlighted peagamevi ce

may deconpress. .and display th hi,ghl i r.am d data
i s avai | ablMaPEr Y] 51%85’ Séﬂ%ﬁfowatggy%gg%ﬁg%%%lgﬁod% i Sﬁﬁegéz%%%gfﬁ;ﬂgggg rently
sel ect ed prip@aaAiBiAdRe i Rexpheh sttt @ChaREP G dther infBiindtiog suvh bglfesexadgis,ce may
swi tch between progranms in stages, as shown in FIG 7. The wreless

devi ce maythgebisdiéon WCME@Wﬂ%@ﬁC&?ﬂEGBW olicents aBher Ay deconpress  and
dev oo P BEE o SR MRRE el el RahiR OIS P L R Rt B if 5

program (1}sed$s ﬁmg 18 $eacH QCPIEHc §adgRarh Thaml tablserefaoif clyThs frpmofe atirand/ or
(2) if the user selects this program The wireless device may decode,

deconpr essprograin ¢hapichy e fas wasse thinwislsndedne may igreisalhg rapifln shaoging

oot ce s RGN Plastenk SpUREE o SR ERPT B RVBREAT Tt FAR ey b il 1! o8
hi ghl i ght stRAqlefferm Pafgriamdng bhiR s MehipHesh pevin afbehy vrhasot he WO

2005/ 043310 PCT/ US2004/ 034884 17 processing of programyY and starts
decodi ng pbefiamanderastiedn thawirsleey fevaes mpy flecadata wasker et bgpadvaces!

o oor ams. i Sreathp R e TG bl tBRe ol e, PRGBS §almbfL Rty o' 0
hi ghl i ght eghe diRbSorAddodsed BEscbil. eDRPRyHRVih&Entdatd Wredchis SWHAE R P sébB | at est

hi ghl i ght ed )
can provide good feedback to the user.

[0070]  As another example, the user may click on the “scroll up” button at a
somewhat periodic rate to surf program channels. In this case, the wireless device may
decode, decompress, and display each highlighted program for which sufficient time is
given to perform these tasks. The wireless device may also decode one or more
programs ahead of the currently highlighted program (if resources are available) in
anticipation of the user navigating in this direction. For example, if four programs A, B,
C and D are ordered from A through D, when the wireless device may starting acquiring
programs B and C upon receiving a channel up in program A. The wireless device may
abandon program B and start acquiring programs C and D upon receiving a channel up
in program B. The wireless device may also start acquiring multiple programs in
multiple directions (e.g., in opposite directions of a channel scroll).

[0071] The user may select a new program by directly entering its channel number
via a numeric keypad. The wireless device may initiate early decoding based on the
keys entered by the user. For example, the user may click on “3” followed by “8” and

then “enter” to go to program channel 38. Upon receiving the “3” keystroke from the



program if it i>s gabéequently sel ected by the user. [0068] The w reless
device may performearly decoding of the highlighted program w thout
considering other information, as described above. The w rel ess device nmay

al so anti gygab@olifge next user sel ection based on other iﬂﬁﬁgﬁ@%ﬂs@‘uch as,

for exanple, the direction of scroll, the speed of scro manner of
scroll, and so on. [0069} For exanple, i%he user may continuously press the
"scroll up" button if the wuser is trying to reach a specific program

channel that is relatively far fromthe current programchannel. In this
case, the Wstlesseirelessdericaanay fHbraln dreodapod PiPesdakhrg! 3 MnFRIFEAT Y

pr ogr ans, t b " UPa t 1 1.4el Eﬁéijﬁe may
t hen perf O;b%ﬂggrlfselegg%gﬁggngu gl‘% h’?%}eéﬁ) I gﬂtihe/glf S%ﬁgﬁﬁﬁgﬁﬂdegﬁg%#gm%zﬁ% the

rel ease of chhgnelsbBl tlanugtABRP dimatticielipn dfhibe wierelebsting eme cd thesy denude. a

Ut ur & proRaie P o et ek U SOreURT GeEediRESHTo RS doaingao b
scroll. D ' ' K i.at. [ at o] : vi de
Good f eedb i ittn il SR g B o el a8 Sharpl L on e o
t he "scr ol IthafEhtdrtikewiroks, the wirelessdeatce meayi dedompreas end disslay thipelognam
channels. In this case,. Ehe i rel ess device ma ecpde, .deconpress, and

di spl ay eadR0Flghl FE%"@EP deV%mW a&/ﬂi%‘ﬁe é’iYF%{ﬁeE‘?é?f‘l%nth’fﬁl PN o
performth t T 1 S | GEHARY, SO C em@r r

P ogr ams. iy GF g F HOERRAS Rt B SRR oD R R e Py

avai | abl e) fraquersht orodopéhiaily jofuptHeewecaawonpavgrgas iofidnterest (eigs, 1di dlekingam. a For
exanmple, if_ foyr. progr A, B, Cand D.are ordered fromA thro , when
TR ¥l i PR R et e Sea OPTig WoYrass dsvinane d5gaebeth: vi n

a channel o Em?riﬁ’%ﬁﬁ]saé‘gnmﬁhg el .d%ia%eﬁﬁﬂég aqézﬁgt%xg bREC AN E and

start acqu g progra and D upon receiving a thannel up -in program B.
The wir el essiviewiaceailynged sipregant changls. rUpap deitdting thispoodjtianshe wirclesd ti pl e
User may SeUEE mavi RO DtrieH BPEG SEENF TR AR PEY A ENTETBAIe v a a
numeri c keysgl% . The wireless device may initiate early decodi ng based on the
keys entere y the user. For exanple, the user may click on "3" followed by
"8" and tHeer3]ent br fereml gihetvirgless glevior alvgnusel angrertiirain infewwitionfgr edrky " 3"
AL e T LT

and so on) may provide different information that may be used by the wireless device to

anticipate the next user selection. The wireless device may perform early decoding of

any program anticipated to be selected by the user, e.g., the currently highlighted

program, a program in the direction of scroll, and so on.

{0074]  FIG. 11 shows a flow diagram of a process 1100 for switching reception

- between muliimedia programs with early decoding. The wireless device detects for user

navigation through programs, e.g., based on key/button activity (block 1112). If user

navigation is detected, as determined in block 1114, then the wireless device starts

processing the OIS in each super-frame and saves overhead mformation for MI.Cs of

interest (block 1116). For example, the wireless device may save overhead information

for all MLCs, or just MLCs used for the programs displayed on the program guide

screen, or some other group of MLCs.

[0075] After user navigation has been detected, the wireless device thereafter

monitors for user inputs (block 1118). If a user input is received, as determined in block

1120, then the wireless device determines whether this user input is & channel selection

key (block 1122). Channel selection keys are keys indicative of user selection for & new

program channel and may include “enter”, “channel up”, “channel down”, and “jump”



E)f tnir"\e "use; sél ectTng this channel ) and/or save overhead information for
program channels 30 through 39 (in anticipation of the user selecting one
of these channels). Upon receiving the "8" keystroke, the wireless device

may start ye@hdigosR¢edi ng of  program channel 38 in anticj@p Sﬂﬁh/ 1sdshe user
selecting this channel. Upon receiving the "enter" keystroke e wreless

devi ce may deconpress and display this thannel. 00721 The vm reI ess device
may al so save overhead information and/ or perform early decoding for

programs that are visited often. For exanple, the user frequently or
conti nual | jeyungf hehanselnselemiiop key rnnet Tepeiy e, dhans the(wirgess %‘fwfél idenifisg fon a

U DUt e BB ASHEF KN BP0l oot BN TELERR VPO

decode bot ¥ | cIp | on user

scrol | backiand fTHi{ hpropetivessy aesmal d:uxfaaﬂgehlcgmgxte@rmmhammei Sprogipmn
detecting this condition, the W|rel ess deyi ce may de ode t he next ,program
in antici p&ﬂﬂ@hﬂt@@ tor heselrsted ba Of ROR-AUIMEEE YFnP“F@W@iSmF

el S R SIS ) [ R

decodlng of “prograns

nuneri c nunmies). TiRNirélessodvyidgapaypsiey tetengréss ane foptionhliyndisplon tHehabgramy be
used by the wireless device to anticipate the next user, selection. The

Wi IreI eszI g@mpw mys%@ma%@aﬂl%)d&@m%d& the Zpiyeless Sgriamwait 9a%d to be
The di r ot 1ot SIS g i prodrlf S Atanterdia il b UEHIs BEARE BiRerBuRhOOT ST 1 D

process 11QfcwRin BIM. 1LHi Tig: procep thepretulstoeok Mul8.i medi a prograns with early
decodi ng. The wirel ess device detects for user _navigati on t hrough prograns,

e.g., basedﬂ‘b'frﬂkey]ﬁ@lftmdﬂo%uz\% thye qhgnwsd geleation key is repeaved, Rigyithpavvirelsss s

pr ocessi ng HE: e 84k nBEr o b I AT BE OSBRSS, |
M.Cs of i nasddesd pfibt asde 13113;111@9) 'Fm wepe&as)ldevmé hl&:m\ﬂéceﬂaﬁﬁied@npmasemdsave
overhead information for all Just M.Cs used for the progra

di spl ayed d#ﬁP!ﬂYéﬂpﬁ? sRipcder RroBGE (béwil@éﬁﬂ o“fhesusﬁ%e%%rth@@w&ﬁblmlt&llg[ 0075]
After user i ted, the wireless device thereafter
nonitors f(g?asl\glg’ﬁ %tli ﬁf)gﬁ Qgﬁﬁ% If a user input is received, as
det er m ned [pav7pl OC'Khe Wirdlss HbGee 1A petioeh emk@iem:au@h@ghermmg&emﬁsmr this

user input is a channel selection ey (block 1122). Channel selection keys
are keys i AefcEaRs th@ figst usspmpukafiss ripsHod of key/bigton ipp@iyitim ik divaiscanimy

i ncl ude e%o%ﬁd also El%%glnﬁ cﬁs 19. 18 an& ?Wﬁld \Q&ﬁ@be aﬁ‘ﬁ}gpnétg%rocessed.

[0078]  For clarity, program selection via a program guide has been described above,
Programs may also be selected in other manners, e.g., using other on-screen selection
methods. For example, a display screen may show one or more icons, and each icon
may represent a specific program. In any case, the wireless device may start the
acquisition (e.g., decoding) of a program early as soon as the program is hightighted and
may switch to this program upon selection by the user. The wser perceives faster
acquisition speed since the acquisition process is started early prior to the user selection.
[0079]  The continued decoding and the early decoding techniques may be used for
one or more data streams associated with multimedia programs. For example,
continued decoding or early decoding may be performed for only the audio portion/
component, or only the video portion, or both the audio and video portions of the
current and new multimedia programs. Blocks 810, 814, 818, and 822 in FIG. 8§ and
blocks 1126, 1128, and 1130 in FIG. 11 may thus be performed for the audio portion,
the video portion, or both the audio and video portions of the current and new

multimedia programs.



WD 2005/ 043310 PCT/ US2004/ 034884 19 keys. If a channel selection key is not
received, then the wireless device identifies a programwth potential for
user selection based on user input(s) received thus far (block 1124). This
program meyobgoddagsgur rently highlighted programor a pr 9%&%‘200%51 §1 pat ed
to be sel ected based on nuneric and/or non-nuneric key inputs, éescrl bed
above. The wirel ess device starts earl yZ@lecoding of this i dent| f| ed program
(block 1126). The wirel ess device may al so deconpress and (optionally)

di splay the (g)r ogram prior to user selection (block 1128) ernatively
the wirel ed40%byi cEhavgiowspt af dhe ﬁ?‘ﬁ@lesﬁl@@'?’m%éP@é@isénb%fcoﬂﬂg‘geé)F%gF%W%ef ore

deconpr essig h Atk F el

process therqﬂ?rglﬁggﬁl&%{) ocﬁﬁt?%’g?f}%%{%?ﬁaggeai%oc' Lf%gﬁ?n? ’elb\é’(hannel
sel ecti on kets precaseeei70aday t:dmmrbiﬁﬂay dedodt esd de(ﬂﬁvﬂre‘fs thriatidlogmrtian dhennew y
sel ected program whjch may be the programidentifi based on prior, user

i nput (s). PReZHN RS dag ViflsQ iPOEIqMehangdhes BEErage cHH g\§§§he 14578 to e?p?r&k/s this
(a5 Shown' | 34RHE &) Atk sherectd SMBGERFR N VERUR G Aol lerd

per f orm bl edeksiigl &2htignestadlowl fhb6usen ta mmammlmsely svetdi thie ragdiohzmdforrwaﬂewser
i nput after a od of key/button inactivity. The first _ user |nput woul d

also tri ggé’torttﬂno@%(@elﬂ% Péﬁ%a@izo%&n@i%éﬁ %élséfpﬂi%’p?mléﬂﬂ ansPuply ovash ey
[0078] For Glabhd YamPEROTAPA 8Pk R Sk A EQALAMALLSE, Bies uReRE: ags el | ed
above. Prograns so be ected 1 t her ‘manners g., using other
on- screen smdreeéandasslymmtt(’md“mmﬂmmemaltmthe audiodicsipdrayt the ipemn. Thy usdromayone or
nore icons, and each icon {ﬁ repres a specific progr m In anﬁ/ case,
the wirel e@%sod@VF}EQHWW@ta& 15?%’“’ B0 Fgﬁ]glp@ﬁn@éangous 3&%%?@@ her ogram
early as S%d%oaag ﬁucﬂé %@%@ ifth: 3t égr‘ah%%?éﬁg er%%xéfﬂ'n CPerdt Qb S program
upon sel ection user e user Ceives faster acquisition speed
since the ach|sit|on process is started early prior to the user selection.
[0079] The 3conti nuEimedtmipeogs:ted Video aadl Aundiecheiamgnisgionni ques nay be used
for one or nore data streans assocliated with nmultinmedi a progranms. For
exanmpl e,  Gog1| NUePh LRI (IR0 §Roldts gﬁﬁe%ﬁ%sﬁrﬁé/w@@reﬂﬁfréﬁ c@i%ﬁfaﬁl'buﬂtm y the

audi o portion/” conponent, or only the video portion, or both the audio and
vi deo portlocﬁrtumedb petferm videpent andio dwewmpnabmmmchpactwe@gr"ﬁh@basalsmbnn&yo 814,
818, and 8 in FIG 8. an bl ocks 1126, 1128, 30 in FIG 11 may thus
be perfor ?n&‘rt vidga and an Bb? Hagper o mmprove acquist ono NEew Programs.

[0082}]  FIG. 12 shows transmission of video and audio time-aligned at the base

station. A video portion 1210 and an audio portion 1212 are designated to be played
together and are transmitted by the base station time-aligned at time Ty;. The wireless
device receives the video and audio portions, decodes each portion, and completes the
decoding of these portions at time Ti;. For simplicity, FIG. 12 shows the same
transmission and decoding delay of Dge, for the video and audio portions. The wireless
device then decompresses the decoded video and audio portions separately using the
video and audio decoders, respectively. FIG. 12 shows a video decompression delay of
Duiceo and an audio decompression delay of Daugio, Where Dyiaeo 18 typically larger than
Daugio and may be much larger than Diygie, €.g., if frames are transmitted out of sequence
for improved compression performance. The wireless device would then complete the
audio decompression early at time Tis. The wireless device typically buffers the
decoded audio (instead of the decompressed andio, which contains more bits) by the

difference in the decompression delays (i.e., by AD=D D40 ) This buffering

video

allows the video and audio portions to be played together when the video

decompression is completed at time Tyq.



the video portion, or both the audio and video portions of the current and
new multinmedia progranms. WO 2005/ 043310 PCT/ US2004/ 034884 20 [0080] The
resources at the wireless device nay al so be configured to receive

di f f er ent Wworoiseasyteonponents for different nultinmedi a prognanm4/of8s4

exanpl e, RX data processor 170 may concurrently decode and deconpress the
audi o portion of one program and the viHeo portion of another program This
allows the user to viewand listen to two different prograns

si mul t aneo q T [My! ! eard y 1 decodi I al | ow
t he user tgéd}%’ﬂe rs}gla(g';ﬁoiegts }}0&% %&?ﬁﬁs@{oﬁ%@ﬁ |Ooﬁ{§11n 6(?%\%@ eogcgﬁp%ﬁ&g?} t he
t wo pr ogr anBcoulo forekadiff@encelia vider andeandsd detotrnasioaldelayat ch valeohmsiddiand

ganme and listen to nusic. |If the gane becones inte esttH; , tt hen theggéer can

more sean 349 yud tudio prdiantlAL? Aeiceicnged bRIAYY! H8F i gre ey The
user may %bff‘]@e‘%Eé:ﬁaf?&?agﬁi?ﬁr&gﬁ%ﬁé[s?f%ghzf&%%gﬂégfiv& Ner Mfeg@mgéwéé y, and

may switch vi deo” and/ or au 'e I'nteresting gane enever an
exciting evedsivescihnddeo3 and iamdioCoonoiens adeeddedi ereh portodudompleteanthei wdéon
[ 0081] The video and audi o decoders at thgi wi_ rel ess devi reﬂg re certain

anount  of depefsng 8t paef bienfd GewDisig Bedu OdQ‘?f’Sijf‘ﬁ‘lge@sti‘IBﬁ?ﬁﬁ'es cVIGRPy. The

base stati ) I Q3 : I

acquisiti o(#gg#r@ﬁ%%td&? %E%Qa%%ﬁé%gggg{]ﬁ&?@h%b gﬂ%v?/sﬁgt anaéﬁygggg%ﬁg%te\ﬁiﬂéeeo and
audi o ti me-detimgpeskiai of beh pagionssit approrimately it Tpor Thonded Hocanpkessiomudi o
portion 1212 are_designated to be played, together and are transm tted by
the base stdgtaydnPricn@idipe ghdig @?OWPTRESIWHQQIRWH@&WOT‘é’ﬁ]@gsf‘re @’@\??@8 35 ¥y es” t he

vi deo and i rtyd : LN, : t odi n
of theae. pay i1 SnE e JERIEGETHORES Ol A GRTRLEL Wi ithect PO 1O
transni ssi audian@reecoddng tieddyy diftfebdice bOAD] HeADi=ep-and audi o portions. The

W reless device then deconpresses the decoded video and audi o portions
separ at el y [08847g tWgth the distayacuinpneited decodesion shesper tilGell, thel @irelt®& shows

R
compr easi on g Pl fog WA SR RS Ba B R o2 S 2l o
deconpr essipossildar(hyd atrlici tenTth8. vidéve bedangd ef shedghwiriee deypinpabdign dethfeiss t he
SECOdEd au%iesqlra ilent%tp?g\(/jldg L fettstc]e%' rgs%%%ggj %0? sasp?ggrgxlljldcihghge. | }?ehregggntsgiﬁrr]nse 1%11? Eh% bits)
y the
time-compensated transmission in FIG. 13 is faster than the response time for the time-
aligned transmission in FIG. 12 by the delay difference of AD. Since the andio carries
pertinent information for many programs such as news, weather, and so on, the user can
enjoy the audio even without the video.
[0085]  The various techmiques for seamlessly switching reception (e.g., the
continued decoding, early decoding, switching in stages with the base stream and
enhancement stream, and time-compensated video and audio transmission) may be
applied individually. These techniques may also be applied in various different
combinations. For example, the early decoding may be performed in combination with
the switching in stages, as described above.
[0086]  The seamless switching reception techniques described herein may be
implemented by vatious means. For example, these techniques may be implemented in
hardware, software, or a combination thereof. For a hardware implementation, the
processing units used to support or perform seamless switching of reception may be
implemented within one or more application specific integrated circuits {ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,



difference in the deconpression delays (i.e., by AD = Dvideo - Davdio). This
buffering allows the video and audio portions to be played together when
the video deconpression is conpleted at tinme T14 WO 2005/ 043310

PCT/ US2004y,8345k@r331841 [0083] FIG 13 shows transm ssion gf. sgﬁﬂm%@g‘aydio
with tinme conpensation to account for the difference in video and audio
deconpressi on delays. A video portion 2310 and an audi o portion 1312 are
designated to be played together but are transmitted by the base station at
different times T21 and T22, respectively. The wirel ess device recejves the
vi deo and &WETDCPHOLESN SicPERsgEsoTe RtheTpBleelr e Widtspllestansdt e PEiferay the
decodi ng akuﬁétﬁﬁs ggs%ﬁbé‘d]gergiﬂn&l eéo%zbiﬁﬂ ngﬂ&bg decoding at tinme T24. The

Wi rel ess evi ce deconpresses the decoded Video and audi o portions

separ at el y [aggFjconBbhehesfivhe: idplamprassi e ethligid dsctibahdemin may be
approximately time T25, The video deconpressi on delay i

d dth
audi o decorpiplesasntnd with apodulesnie iy BIOCGHITESh HPGIONFeaTK, |0§)s %&u@\%ﬁogﬁqﬁhéil (Cai

12. However ' | : g@% j r ' : ct to
audi o port iﬁé%‘}ﬂf%g"%%%%’%g&éﬁggh éc]l ergﬁg%ésg?% Et@f}-d}% é:%%fg%}}?%?%&g[ 0084]
Wth the dehayergamperi@aired2tinFEM sadaxeatiedby bprddeor (Sg., ttraralier ¢l@ o5

device can play the audio as sogn as_it is dec,on%r essed, w t hout ha\ﬁ&ﬂ;\g to

buf fer the 199hdiTHe SRR Hnlk BRY DR dMplaRB iV S By B8 HRRPSIE MO e ayi ng
t he audio : : ' SRkt I of . the
shorter deg%cr)r%rg%g’sl?%m%gﬁa%?é C:%}slﬁ)gggm ra%({ag{f%%%g%%@g)e%gg ase%%?%r%?%gﬁ%e for
a program aghamges is krewhdspense tinme for the tinme-conpensated transm ssion
in FIG 13 is faster than the rgé(i)onse time for the tine-, a ig{ned ,
transm ssi dH0§Y F Beadipeygrer meluded dgred frreiclrgnocomiats, #igi HolooiHig el
o on. "t ho SGELEC Trbll ftle: A AdY p/BRI 810 PIFsHE Be B Qe MERIDET . °n
various t echareigueslef, and shesel ceasdpys sy thehe applicabiipy ironthee sertiont Heouglont | nued
decodi ng, earl ,decogj ng, switching in stages with the base stream and
enhancenmentPSPHERFRECHHFNPT- ne- conpensat ed vi deo and audi o transni ssion) nay
be appliedgagdi vi . : I I I i ous
di fferent qg% i na?%égﬁog%?@%@g%ﬁgﬂhtg lk‘lllgsaear 3%‘?3%@@33@%3%3@8‘?%% med in
conbi nat i oranwi pdrsort kskilledi Inchhergurl o shalgesr @ des prasbeid infeatien. [ ¥AE6Ls The
seanl ess sw t(ﬁpl n rec%ptl on techni %Jﬁ'% dESC{I bed herein

ications to t 11l be readi

mo s to these embodiments y apparent to thosenﬁc)l[lle%ein the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accordéd the widest

scope consistent with the principles and novel features disclosed herein.

[0090] WHATIS CLAIMED IS:



i npl enented by various neans. For exanple, these techni ques may be

i npl enrented in hardware, software, or a conbination thereof, For a hardware
i npl enentation, the processing units used to support or perform seanl ess
switching of reception may be inplenented within one or nore application
specific integrated circuits (ASICs), digital si gnal processors (DSPs),
digital signal processing devices (DS programmabl e | ogic devices
(PLDs), field progranmmabl e gate array FPGAs) processors, controllers, WO
2005/ 043310 PCT/ US2004/034884 22 mcro-controllers, mcroprocessors, other
el ectronic units designed to perfogg;%&gg functions described herein, or a
conbi nation thereof. 100871 For a % i npl enentation, the techni ques
descri bed herein may be inplenented with nodules (e.g., procedures,
functions, and so on) that performthe functions described herein. The
sof t war e todesA methodef steeiverg multimedeporgranninta Wieelgss commaminaiomspisteni4?2 or 192
in FIG %% and. executed by a processor (e.g., controller 140 or 190). The
menory un be i npl enented within the processor or external to the
processor, in Mﬁ@&ﬁg@ﬂaﬁtm&¥Qﬂ&ﬂh{$ﬁmmm@@ﬁ@tiVely coupled to the processor
via various neans as is known in the art. [0088] Headi ngs are included
herein for reffé9EéY1@&U%ﬁ§el?Q§loalf@FqSﬁcq’f@dﬁ%rﬁf@ certain sections. These

headi ngs are t. ts descri bed
therein underqg&ndﬂéﬁgggggéﬁ%éh%g%&%gF z%gﬂgt%§$%gﬁj@8?@ﬁ?n ot her sections

t hr oughout thmnﬂmhng&wsbeﬁhmg@hbemdwm{@ﬁ&@huﬁhﬁf@wﬁmtmmgmdesﬂﬂﬂmt|on of the

di scl osed e nt s, |§ pﬂovide to enabl e, gQ%Gperson skilled in the art
to make ofY é f erptian £9fthg SEORME RTOBFAMVA FoBiyE difications to these

embodi ment's W debodife @Rt b RRBS SMhe §é€0ﬁd‘§}§$ra§kdf{e'1' fdeivihplth€o@lifead and the
generic principles defined herein may be appli to ot her enbodi nents

Wi t hout mécpmﬂtlwm@rthe@mqnldesr@ﬂml wherpinglecolist afd se¢nmdipiogspms aue.recEigd, t he
pr esent |qg%@}| q U% QOH: g&ﬁhgamlgo be limted to the enbodi nrents shown
herein but'i 8% 5 ool est scope consistent with the
principles and novel features disclosed herein. [0090] WHAT IS CLAIMED | S:

23 CLAIMS 1. A nethod of rece|V|ng mul timedia prograns, in a wrel ess
comuni cati on Biedn@hqd of claim I, whereir the at least one portion ofthe first program

comprises an audio portion.

3. The method of claim 1, wherein the at least one portion of the first program

comprises a video portion.
4. The method of claim 1, further comprising:
decompressing the at least one portion of the first program until the overhead

information for the second program is received.

5. The method of claim 4, wherein the decompressing the at least one portion of the

first program comprises video decoding a video portion of the first program.

6. The method of claim 4, wherein the decompressing the at least one portion of the

first program comprises audio decoding an audio portion of the first program.

7. The method of claim 1, further comprising:



conprising: decoding at |east one portion of a first program receiving
user selection for a second program receiving overhead infornmation used to
decode the second program continuing the decoding of the at |east one
portion of the first programuntil the overhead information for the second
programis received; and decoding at |east one portion of the second program
after receiving the overhead information for the second program wherein
the first and second prograns are recérved via a single radio frequency
(RF) channel. 2. The method of claim1, wherein the at |east one portion of

N . : . |
the Tirst pr O?J? agliég’sfgﬁr)éﬂh%? e%@ﬁﬁ‘%?drﬁ%lgggt% gf&r Btfbgramﬁntmﬁg"ﬁqeag{o el alm 1

wherein the a portio gram conprises a vide
portion. portidmef thetdeonld plogebais medoded.ur t her conpri si ng: deconpressi ng the at
| east one portion of the first programuntil the overhead information for
the second programis received. 5. The nethod of claim4, wherein the

deconpresgi ng tienahod @[qqatlmop@m%;gélﬁﬂm .the first program conprises video
decoding a video portion of the first p@ﬁgram 6. The net hod of claim 4,
n

wherei n t he dedsomppressigige ehleasiond patio e poond pregofm el thef 4tdest geogr am

conprlses d|o ecodi hg an auy rtion of the first program 7. The
met hod of P %e S?ﬁ??ﬁlglgra(%ﬁ%ﬁ()d%gg 24 deconpressing the at | east one

portion of the flrst programuntil the at |east one portion of the second
programis decoded. 8. The nethod of claim 7, further conprising:
deconpr esi ng tieneihod elbeainohduigisy £9BPHHA t he second program after the at

| east one - pOrgk iRl HkPIARSANG.BELOr AT ABRANGH L i oTomopet Nod of claim

7, further co e at one portion of the first
pr ogr am whifdrematitrefco erseead progriuarisretinorcéiord drdensétde rdlepstege pontivs obei ng
received and until the. at | east one portion of the second programis
decoded. SCCPRR Pt b & Fo‘feﬁai m 1, further conprising:

10.  The method of claim 1, further comprising:
providing an indication that the second program is being decoded after receiving

the user selection for the second program.

11.  The method of claim 1, wherein the decoding of the at least one portion of the
first program and the decoding of the at least one portion of the second program are for

physical layer decoding.

12. An apparatus in a wireless communication system, comprising:

a controller operative to direct decoding of at least one portion of a first program,
receive user selection for a second program, and initiate reception of overhead
information used to decode the second program;

a data processor operative to decode the at least one portion of the first program
when directed by the controller, continue to decode the at least one portion of the first
program until the overhead information for the second program is received, and decode at
least one portion of the second program after receiving the overhead information for the
second program; and

a receiver unit operable to receive the first and second programs via a single radio

frequency (RF) channel.



provi ding an indication that the second programis being decoded after
receiving the user selection for the second program 11. The nethod of
claim1l1, wherein the decoding of the at | east one portion of the first
program and the decoding of the at | east one portion of the second program
are for physical l|ayer decoding. 12. An apparatus in a wreless

conmuni cati on system conprising: a cg troller operative to direct decoding
of at |east one portion of a first pr granl recei ve user selection for a
second program and initiate reception of overhead information used to
decode the second program a data processor operative to decode the at | east
one portion of the first program when directed by the controller, continue
t o decodel he Hie apparstus ohdaipot 1, ifmtheotortipésiid:r st programuntil the overhead

information for the second programis receiyved, and decode | east one
portion of theﬁtéeé&tdwa%wogawgwﬁlmeéqd%@@f% %a af H@S‘fav%Pw@aHO? ﬁ*ﬁé&rﬁati on for

the seconds,BHAGKIAR: RBHeAl hRERLNET fobNelse QRE LA EN §Oreb86&I. Ve the first and
second prograns via a single radio frequency F) channel. 25 13. The

apparatus of claim 12, further conprising: at |east one decoder operative to

deconpress, the.at | east e tion of the first programuntil the overhead
infornati@n fohetall?gargt 'EBﬁgaﬁf%f% PR Red. 14. The apparatus of claim

12, further caondglsi wgs oprablesSpldayiayihd atofer @Rl Rria ditspfidyplobemat | east one
portion of the first program while the overhead information for the second
pr ogr am i Whitelbe pyabeadigfoimation fonide secopd grogranpisdesssiodiaps upi! the lesstond

program iaqeq)%ﬁ%qgthe]écondg}o IWJ}% glddged. N a wirel ess communi cation system

conprising: ‘neans for receiving first and second prograns via a single radio
frequency (RF) channel; means for decoding at |east one portion of the
first progianl means f.or Le?eivinﬁﬁuser sel ection for the second program

means for 't ecetV P3OV ASHEFITSH FYPRURCHHIPISYEE™: PTUNEY®e t he second program
neans for CO“M‘héHrhisMr&&%i@@ﬁﬁ@ﬁd&&e@&ndtﬂi'@%r%s | RasdingdhRdRAkdquertyqR s he first

program until the overhead information Tor the second programis received;
and channel;
means for decoding at least one portion of the first program;
means for receiving user selection for the second program;
means for receiving overhead information used to decode the second program;
means for continuing the decoding of the at least one portion of the first program
unttl the overhead information for the second program is received; and

means for decoding at least one portion of the second program after receiving the

overhead information for the second program.

16.  The apparatus of claim 15, further comprising:
means for decompressing the at least one portion of the first program until the

overhead information for the second program is received.

17.  The apparatus of claim 15, further comprising:
means for displaying the at least one portion of the first program while the
overhead information for the second program is being received and until the at least one

portion of the second program is decoded.



means for decoding at | east one portion of the second program after
receiving the overhead information for the second program 16. The
apparatus of claim 15, further conprising: neans for deconpressing the at
| east one portion of the first programuntil the overhead information for
t he second programis received. 17. The apparatus of claim 15, further
conprising: neans for displaying the 2% | east one portion of the first
program while the overhead infornati for the second programis being
received and until the at |east one portion of the second programis
decoded. 26 1%, Aeh&Péf*‘r‘é’S'elﬂn m%‘fm' Vdﬁ;@ro”}éin LR R R Qoqna”r%cét%nasys‘,%.re' e€ss
conmuni cat 1 on sys? rf gl P 4 Vi 8o porti 1 rst
program thepndigeo portlon of the first progran1 belng transnltted starting
at a first tine instant; rece|V|ng an audi o portion of the first program
the audio por t PSRV aideornariqn of gr g Ripgram; thg videameriond dhedirat Rrpgigmat a

second t'@EngﬂﬁﬁﬁﬂEB@QQ@%EQtJﬁgph&gﬁm%hfSt time instant by a predeterm ned

anount, the eo and audro portions bei'ng designated to be presented
t oget her at a reeeclemglamgtuémtpottgpn ceHlck ﬁﬂaﬁarpgrenhet}erandxn@drtmmmj tiie fosr r espondi ng

and pr ocoSLIER CHIBH L TORC N Hat b pBR ¢ D A oA Ry

processi Ngnstdnehy ﬁg@uy@ﬂn@étﬂarﬁomcthéwﬂ@@amutjwm&ﬁ Heh@ debibRdrediba@r am and
presenting the audio and video portions of the first program upon conpleting

the processemgl Pasthernié a aerdivingaantity aakiic pedeiconinied agountiserrpwenddg f cl ai m
18, further GOMRI] Fh%nce kS’e%Qén rQ&sﬁg%Qéf;gJ fé?g{e‘?ﬁdeo%oh?o%eé }é%{ﬁce%ﬁ’ eg‘c’gﬁ q

program recelving an audi o p tion o

progr am d9ﬁ9ﬁﬁsﬁim@uiﬁﬁuaudnm:&deMgdmmyport|ons of the second program and
presenting the audi o and video portions of the second program upon

conpl eting t h8r9spstedhs ety est audieand vides PRREPDY PHIS 5EMr9s#e: ¥ t he second

program presenting the audio and video portions of the first program upon completing the

processing for the audio and video portions.

19.  The method of claim 18, further comprising:
obtaining an indication to receive a second program;
receiving an audio portion and a video portion of the second program;
processing the audio and video portions of the second program; and
presenting the audio and video portions of the second program upon compieting

the processing for the audio and video portions of the second program.



