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METHOD AND APPARATUS FOR TRANSMITTING DATA

- CROSS REFERENCES
[0001] This application claims the benefit of U.S. Provisional Patent

Application Serial No. 60/799,625, filed May 11, 2006, and titled “Protocol :for

Mobile Reception and Other Environments®, which application is incorp.oratéd
by .reference herein in its entirety. |
FIELD OF THE INVENTION
[0002] This disclosure relates to-broadcésting of digital information.
. BACKGROUND OF THE INVENTION

[0003] In broadcasting using the existing ATSC (Advahced Télé\}ision :
Systems Committee) A/53 standard for digital television broadc’:a.sti.ng,. datais
transmitted.continuously. . Réceivers continuously demodulate all of the
injormation received. In a system using a version of the _ATSC A/53 protocaol,
the available bandwidth is over 19 Mbps, and a high data tranéfer'~rate is
provnded As a result of the large data transfer rate, the power consumption

requirements of the demodulator can be S|gn|f|cant

SUMMARY

[0004] According to one general aspect, a.transmitter transmits a first set

of data, the transmissions of sequential portions of data constituting' the firsi

set of data being separated by respective time intervals having lehgths
configured. to allow a receiver to enter a power saving mode and then exit the
power saving mode betWeen receiving sequentially transmitted portions of
data constituting the first set of data. The transmitter transmits a secofid set
of data, the second sei, of data constituting a user—sélectable program, thé

transmissions of alil portions of the second set of data being separated by

) respectlve time intervals havmg lengths that are not configured to allow a

receiver to ehter the power savmg mode and then to exit the power savmg

mode between receiving sequentlally transmitted portlons constltutlng the
second set of data.

[0005] According to another general aspect, a receiver exits a power .
saving.rhode for a fixed receiving period of time in order to receive a burst
transmission from a first stream. The receiver receives, during the fixed -



10

15

20

' 25

30

WO 2007/133270 PCT/US2006/048320
2

receiving period of time, the burst transmission from the first stream. The
receiver receives, during the fixed receiving period of time, data from a
second stream at the receiver. The receiver discards the data received from

the second stream, and enters the power saving mode for a fixed power-

saving period of time while waiting for another burst from the first stream.

[0006] According to another general aspect, a transmitter accesses a
stream of data and divides the stream of data into a series of bursts. The
series of bursts is then transmitted, with successive bursts in the series

separated in time, over a continuous-mode transmission system.

[0007] According to another general aspect, a receiver receives a series
of bursts of data in a stream of data. The bursts are received over.a’

continuous-mode transmission system, with successive bursts belng

‘separated in nme by separatlon times. The separation times have duratlons

sufficient for’ the receiver to enter a power saving mode and exit the power
saving mode between receiving the successive bursts

[OOOB] The details of one or more implementations are set forth in the

accompanying drawings and the description below. Other features will be

‘ apparent-'from the description and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a schematic illustration of a systerri according to an
embodiment. . ,

[0010] Fig; 2 is a schematic illustration of an embodiment of a transmitter.

‘.[001 1] 'Fig. 3 is a process flow diagram of an’embodiment of a. method of

transmission. ) |

[0012] Fig. 4 shows components of an exemplary field of data ready for
transmission in an embodiment. '

[0013] Fig. 5A shows exemplary assignment of slots and relative use of
bandwidth in a method of transmission. ' .

[0014] Fig. 5B shows exemplary assignment of slots and relative use of
bandwidﬁh'in a method. of transmission including both high definition and
standard definition data. | '
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[601 5] Fig. 5C shows exemplary assignment of slots and relative use of
bandwidth in a method of transmission incIUding two streams of standard"
defmltlon data.’ | '

[0016] Fig. 6 illustrates utlllzatlon of bandW|dth in an embodlment

[0017] Fig. 7 illustrates an |mplementat|on of control for tlmmg of readlng
of burst buffers in an embodiment. '

[0018] Fig. 8 is a block diagram of a receiver in ‘an embodiment.

[0019] Fig. 9 is a process flow dlagram of an embodiment of a method of
receiving data.. . '

[0020] Fig. 10is a process ﬂow diagram of an embodlment of a method of
transmitting data. ' '

[0021] F|g 11 |s a process flow diagram of an embodlment of a method of
receiving ‘data. '

. [0022] Fig. 12js a process flow diagram of an embodlment of.a method of o

transmtttlng data. o
' DETAILED DESCRIPTION ,

{0023] One or more embodiments provude a method of recelvmg data and. '
a method of transmitting data which addresses the problem of power
management when the data is being transmitted accordingto.a protocol that
expects receivers to be on continuously. An example of such a protocol is the
ATSC Dlgxtal Television Standard (A/53). An example of an application in

"~ which power management is desirable is that of mobile devices, which rely on -

internal power sources, such as batteries. As noted above, as a demodulator
must examine all of the data received,.the demodulator must continuously
process large quantities of data. The demodulator thus has power needs that

may be significant relative to the overall power consumption needs of a -

_portable device.

[0024] A reduction in the data transfer rate for content specifically -
provided for mobile devices may reduce power consumptlon requrrements of
MPEG decoders and displays, for example However, in the ATSC A/53
standard, because the demodulator processes all of the data, mcludlng the'
data provided for terrestrial television, a reduction in the data transfer rate for

content specifically provided for mobile devices does not s1gnlf|cantly reduce.
the power.consumption requirements of the demodutator
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" [0025] An implementation addresses these challenges by continuously

transmitting a first set-of data and intermittently transmitting a second set of

data, with‘p'lorticn's of the second.set of data being separated by respective

time intervals. The time intervals are sufficiently long to permit a receiver to
enter.a power saving mode and exit ihe power saving mode between
receiving sequeniial portions of the second set of data. The first set of data is -
digital television programming data for terrestrial televusnon and the second
set of data is dlgltal television programming data for use by mobile receivers.
An advantage of such an |mplementat|on is that power consumption may be
reduced |n mobile devices compared o power consumption reqmred with a
contlnuousiy operating demodulator.

. [0026] Referring to Figure 1, a system 100 is iflustrated for transmission

and reception of audio and video data. At least first and second data streams

»lare provided. A first data stream may include first audio and first video, as

illustrated. A second data stream'may include second audlo and second
VldeO as illustrated. The first data stream may include, by way of example,

audio and video content, such’ as television programmlng, which may be

digitized. The second data stream may include, by way of example, audio

and video content; such as television programming, which may be digitized.

" In an embodiment, the first data stream may include relatively smallet

amounts of data for each frame to be displayed. The first data stream may
include television prograrnming inténded for transmission and display on
relatively sma|!'displays by way of example. A particdlar program or portion -
of a program in the first data stream- may be deemed a first set of data. A

particular program or portion of a program in the second data stream may be

‘deemed a second set of data.

[0027] A video subsystem for the second video is shown at 105, and
includes video source coding and compression 107. Video source coding and
compression may include hardware and software for providing bit rate
reduction. By way-of example, coding and compression 107 may include .
hardware and softwaré for coding data in accordance with the MPEG-2 video
stream syntax An audio subsystem for the. second audio stream is shown at
110. Audio subsystem 110 may include audio source coding and

compression 112, By way of example, audio source coding and compression

PCT/US2006/048320
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112 may include hardware and software for coding in accordance with the
Digital Audio Compression (AC-3) Standard.

- [0028] Video subsystem .115.»receives‘ the first video stream and may
inc'lu'de video source coding and compression 117, which may include, by way
of example, hardware and software for coding and compression in '
accordance with the MPEG-2 video stream syntax. Audio subsystem 120
receives the flrst audio stream and may mclude audio ‘'source coding and
compressnon 122 Aud|o source coding and compressmn 122 may include
hardware and software for codung and compression ln accordance with the
Digital Audlo Compressmn (AC- 3) Standard.

[0029] First video subsystem 115 outputs an encoded and compressed
video stream to buffer 118. Buffer 118'inclt'.1des a memory for storage of a

portion of the encoded and compressed video stream. Depending on desired

characteristics, buffer 118 may include memory for storage of from about 1, 2

or 5 seconds, or less of the encoded and compressed video stream at its
playback rate, to about 60, 120 or 300 seconds of the encoded and.

compressed video stream at its playback rate. Similarly, first audio

subsystem 120 outputs an encoded and compressed video stream to buffer ‘

123. Buffer 123 includes a memory for storage of a portion of the encoded
and compressed audio stream, Buffer 123 may lnclude memory for storage of
from about 1, 2 or 5 seconds, or less of the encoded and compressed audio
stream at its playback rate, to about 60, 120, 300 or more seconds of the
encoded and compressed audio stream at its playback rate. The storage
capacity of both buffer 118 and buffer 123, m terms of playback rate, may be

the same or substantlally thé same.

[0030] Second video subsystem 105 outputs an encoded and
compressed v:deo stream to sérvice multiptex 145. Second audio subsystem
110 outputs an encoded and compressed audio stream to service multiplex
145. Both second video subsystem 105 and second audio subsystem 110

may output res‘pective video and audio streams at, or substantially at, a

‘ Acorrespondlng playback rate. Buffer 118 periodically outputs to service

multiplex 145 an encoded and compressed video stream, in portlons with
intervals between each portion. Buffer 123 periodically outputs to service.

multiplex 145 an encoded and compressed audio stream, in portions, with

PCT/US2006/048320
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intervals between each portion. During each interval, no data is output by
buffer 118 or buffer. 123. Buffers 118 and 123 may be synchronized so asto
output data during simultaneous portions, and not to output data during . .
simultaneous intervals. |

[0031] Service mUltiplex 145 also recei\)es control data and ancillary djéta,
as illustrated. Control data may include conditional access control data, for
example. Ancillary data may include independent program services, and data’
associated with program audio and video services, such as closed captioning.
Service multiplex also receives first audio and video timing information 130,
which provides infdrmation related to timing of the output of data from buffers
118, 123, ' ’ '

[0032] Service multipléx 145 multiplexes the received data, inciudi.ng the
encoded and compressed audic and video streams, control data, ancillary
data, and first audio and video timing information. Transport 147 provides a
transport mechanism. By wéy of example, service multiplex 145 and.
transport 147 may employ the MPEG-2 ‘transport stream syntax forthe
packetization and multiplexing of video, audio and data signals. TranSport
147 provides the packetized and multiplexed data stream,; including video,
audio and data signals, to RF/T ransmission system 150, and pairticularly to
channel coder 152. Channel coder 152 may add additional information
usable by receivers to reconstruct the data from the received signal in the
event of transmission problems or impairments. Channel coder 152 outputs
the packetized and multiplexed data stream, with additional information added
by channel coder 152, to modulator 154. Modulator 154 modulates thé data
stream. Modulator 154 may modulate using the terrestrial broadcast mode,
8-VSB (vestigial side-band), or a high data rate broadcast mode, such as 16-
VSB. Modulator 154 provides the modulated data stream to wireless
transmiﬁer 156, which wireless)y transmits the modulated data stream..

[0033] Receivers 160, 162 are'illustra,t'ed. Receiver 160 may be a fixed
receiver, such as a digital television set having direct connection to an
external power source, such as a source of household current.’ Receiver 160
may not be adapted for operation except when connected to a source of
household current. Receiver 162 may be a portable device, and may be a
portable handheld device. Receiver 162 may includé.a. housing having
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therein a source of power, such as one or more batteries, which may be

rechargeable batteries. Receiver 162 may include a display and one or more

'speakers for audio output. Receiver 162 may include other functionality, and

r’néy' include, by way of example, a personal digital assistant, as illustrated, a
cell or sat_ellite‘phone, a satellite or terfestrial radio receiver, a digital music
player, a personal comouter and devices incorporating the functions of ény
two or more of the foregomg Receiver 162 may mclude any other
functlonalrty desirable in a portable device.

[0034] Modulator 154 also provides modulation data to transport control
125. Transport control 125 controls the servrce mu!tlplexer 145, controlling
the timing of data from buffers 118 and 123 -and providing synchronization’ to
first audio and video timing information block 130, which generates timing
control packets to synchronize the burét reception process in the receiver.

[0035] in the implementation shown in Fig. 1, the first data stream is
transmitted in.portior\s' separated by intervals that are of sufficient'duration. for
a receiver to enrer a power saving mode and exit a power séving mode during
the intervals. The second data .srream is transmitted continuously, without -
intervals of sufficient duration for a receiver to enter a power saving mode and
exit-a power saving mode during the intervals. The first data stream may be
transmitted in a burst mode. The second data stréam may be transmitted in a
continuous mode. Both data streams may be transmitted accordmg to a
protocol that expects a recerver to be on at all times.

[0036] Vanous implementations define an active penod of time in which a’
recerver is not in a power savmg mode, and a power—savmg perrod of time in’
which a receiver |s in the power saving mode. These penods of time may be

‘frxed These periods of time may be defrned or at least substantially

determined, by the times at which a receiver enters and exits the power |
saving mode. During the active period of time, a receiver performs acquisition
and receives data. ‘

[0037] Referring now to Fig. 2, an implementation of a transmitter 200 will
be discussed. The transmltter may be implemented in system 100-of Fig. 1,
for example. A first channel of a second data stream 205, which may be
suitably encoded and oompressed as discussed above, is provided to

multiplexer. 145. A second channel of a second data stream 210, which may
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be suitably encoded and compressed as discussed above is also provided to
multlplexer 145. Providing of first and second channels of the second data
stream may be substantially continuous. The first and second channels may
be first and second channels of a.digital television broadcast, and may inclu..de
video, audio and ancillary data. A first channel of a first data stream 220 may
be provided to buffer 222. A second channel of a first data stream 224 may-
be provided to buffer 226. Buffer-222 and buffer 226 may each include _
separate buifers for a video data stream and an audio data stream. The first
and second-channels may be first and second channeis of digital television”
broadcast, which may include a Iower data transfer rate for a given penod of
programming than the second data stream :

[0038] Buffers 222, 226 are associated with first channel 220, and
second channel 224, respectlvely. Buffer 222 receives first channel data 220
substantially continuously,and substantially at a playback rate associated
with first channel data 220. Buffer 222 stores received first channel data, and
outputs flrst channel data to multlplexer 145 at a rate higher-than the playback'

rate associated with first channel data 220, with intervals separating the

output of first channel data to multiplexer 145. The averag"e'rate‘ of data
output by buffer 222, including both intervals and time periods during.wh'ic'h .
data is-output, is the same as the rate of data received from first channel 220.

Similarly, buffer 226 stores received second channel! data and outputs stored

second channel data.to multiplexer 145 at a rate higher than the playback rate

associated with second channel data 224. The average rate of data outpuit
by buffer 226, including both intervals and time periods during which data is
output, is the satne as the rate of data received from second channel 224. In
an embodiment, there may be more than two channels, similar.to channels
220, 224, and a buffer associated with each channel. Alternatively, a buffer
may be associated with more than one channel.. ’
[0039] Data source 230 may pro\_/ide ancillary data and control 'data, as
noted-above. First data stream timing information insertion 232 provides data
concerning the timing of the outpUt of first data stream data from buffers 222,
226. The first data stream timing information insertion packet; or packets,
provide the current state of the transmitter counter, and when the various .

burst transmissions wil be sent relative to the transmitt'er counter. The first

PCT/US2006/048320
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data stream timing information is explained below in greater detail.

Multiplexer 145 receives and multiplexes and packetizes data, including the

_channels of the first data stream and the channels of the second data stream,

control data and ancillary data from data source 230, and first data stream

'timing' information insertion 232, using, for example, the MPEG-2 data

transport standard The mulnplexed data is provided to VSB modulator 154, .
which outputs a VSB modulated signal, which is then provnded to a wireless
transmltter (not shown) Synchronization signal information from the VSB
modulator 154 may be prov1ded to transport controt 125. Transport control
125 pr'ovides timing contrcl signals to multiplexer 145. to control the output of
multiplexed data from rhulfiplexér 145, Trénsport control 145 also provides
timing information to first data stream timing information insertion 232.

[0040] 'Referring now to Fig. 3, a process flow in an implementation such

'as the transmitter. of Fig. 2, will be explained. First video and audio streams

are received, as indicated by block 300. The first-video and audlo streams’
may constitute digital television channels, or other sources of data. .‘The
received first audio and video streams are ‘buffered, as indicated by block 305.-
For example, buffering may be performed by buffers 222, 226 of Fig: 2. The
first audic and video streams are divided into bursts, as’indicated by block
310. The burst size mé{y be .defined by numbers cf data fields, for example. | ,
As indicated by block 325, tags identifying the buists as relating to burst mode
transmission may be assigned to the fields that will be transmitted by burst
mode transmission. The bursts may be assigned to slots in a transmission
channel, as indicated by block 320. -Further explanation of the assignment of
bursts to slots is discussed below with reference to th 5. The timing

' Informatton for outputtmg of bursts from the buffers is obtained by the buffers

as indicated by block 325. The timing lnformafuon may be determined based
on a timing pulse that is also included in the transmitted data. - The bursts are
assigned to slots in étransmission channel as indicated by block 320. The
first audio and video stream is sent from a buffer in bursts, as indicated by .
block 330. The timmg is in accordance with the timing information obtained-at

block 325, and the bursts may be assigned to slots in accordance with block.
320. :
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[0041] The second video and_audio streams are received by a multiplexer,
as indicated at block 335. The multiplexer then multiplexes the timing
information with the first and second streams, as indicated by block 340, As
discussed in greater detail above, the stream, timing and other data-, lech as
ancillary and- control data, may lae multiplexed in accordance with a'étandard
such as the MPEG-2 transport standard. The multlplexed stream is then :
modulated such as in accordance wrth a VsSB modulation standard, as
|nd|cated by block 345. The modulated signal is then W|relessly transmltted
as indicated by block 350.

[0042] Hefemng now to Flg 4, an exemplary fl€|d of data 400 ready for

transmission in an embodlment is shown. The format is in accordance with
- the A/53 Digital Television Standard. Field 400 is divided into 313 segments.

The first segment is data field sync segment 402. This segment contains data
usable by a receiver to eynchronize with the transmission. The remaining 312~
segments are grouped in six groups, Group 1 405, through Group 6 410..
Each group includes 52 segments such as Segment 1 420 through Segment
52 422 of Group 1, and segment 261 424 through segment 312 426 of Group -
6. Data fields contain data identifying them as being either_ass.oci'ated Wlth a
first data stream, which is of interest to a demodulatorin a porta_ble device, or
associated with a second data stream which is of interest to a digital
television. In one rmplementatlon the stream ldentrflcatlon data ls lncluded in
the headers of the data packets . :

[0043] It will be appreciated that data is formatted in field 400 as part of a
larger process of providing forward error correction techniques and data .

formatting. For example, such known techniques as data randomization,

"Reed Solomon encoding, interleaving, trellis encoding, 'synchronization-, and
pilot insertion may be provided prior to forwarding the data to the VSB

modulator.

[0044] Fleferrlng now to Flg 5A exemplary assrgnment of channels to
slots-in an implementation is shown. There are represented generally. at-505
incoming data streams for 10 channels of programming particularly intended

for transmission in a manner that permits a receiver to regularly enter and exit |

" a power saving mode, while still receiving continuous programming for a .

selected channel. ‘There is represented génerally ,at.51,0 an incoming data
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stream for channel cépacity intended for use by digital television receivers.

Block 506 generally represents the incoming data stréams 505 as formatted

for transmission. The channels 505 have been arranged sequential'ly, each

r'ebresenting’a burst from a separate buffer associated with the channel. The
vertical height of block 506 generally represents' bandwidth, while the
horizontal width represehts time. It can be seen that the 10 channels at 505 -
represent a relatively small. portion of the total bandWIdth ‘The high definition
data stream 510 is not allocated in slots and filis the remaining bandwidth
without regard to tlmnng, as indicated at 521.

[0045] Referring now to Fig. SB exemplary allocatlon of slots and division
of bandwidth in an :mplementatuon lncludlng ‘both hlgh definition television
data and standard definition television (SDTV) data i is shown. Channels 505

are arranged sequentially, in the same manner as in Flg. 5A. A standard -

'terres’trial HDTYV data stream 510 occupies a major portion, which may be the

majority, of the bandwiﬁdth as indicated at 521. A standard definition
television data stream 511 occuples a further portion of the bandwidth, as
indicated at 522. N

[0046) Refernng now to Fig. 5C 'exemplary allocation of slots and division
of bandwidth in an lmplementatlon lncludlng two streams of standard

" definition. telev»snon data is shown Channels 505 are arranged sequentlally,

in the same manner, in the same manner as in Flgs. 5A and 5B. A first
standard définition television datai stream 513 occupies a port'ion of the
bandwidth, as mdlcated at523. A second standard definition data stream 514
occupies the remammg bandwidth, as mdlcated at 524. Flgures 5A 5B, and

5C may illustrate bandwidth relatlonshlps between, for example, mobile

programming (for example, channels 505) and standard terrestrial (for
example, HDTV.521 and SDTV 522) programming.

[0047] Referring now to Fig. 6, the division of bandwidth between data
streams for mobile receiver use, and standard terrestrial broadcast, is shown.

Block 600 represents the use.of bandwidth over a selected period of time. .

" Blocks 610, 619, and intermediate blocks, each represent burst slots. Burst

slot 0 may represent, for example, a burst made up of data representing a
data stream for a time period equal to the entire width of block 600, even.

though the data is transmitted in a burst only one-tenth the overell time period.
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Block 605 represents'the bandwidth of continuous mode terrestrial broadcast
content, such as that associated with high defmmon television, dlgltal

.telewsuon and other data It will be apprecnated that the numbers of slots is

merely exemplary

[0048] The amount of data per unit time per channel for the data
transmitted in a burst mode may be less than the amount of data per unit time
per channel for the data transmltted in a continuous mode Indeed, the burst
mode channels typxcally have a much lower data rate. For example, a burst
mode channel may be in the range of 100-400 kbps, and a continuous-mode
channel may be in the range of 10 12 Mbps. Accordingly, multlple burst mode
channels may be accommodated in the same amount of bandwidth as a
single continuous.mode channel | ‘ . ' .

[0049] Referring now to Fig. 7, an exemplary lmplementa'non of control

"for timing of reading of burst buffers will be explamed. A field synchronization

timing pulse, which may be received from a modulator, is received at burst’
timing counter 710. Burst timing counter 710 outputs a value of the elapsed
time in field sync periods based on the field sync timing pulse or a locally
generated equivalent clock when in power saving mode. The burst timing
counter is locked to the transmitter by timing information' packets generated
by first data stream timing information insertion block 232. In power saving
mode, a timing pulse equivalent to the field sync oulse is locally generated.
The clock signal is output' to time read register 730. The timejmeasured in
field sync periods for reading of each burst buffer is stored.in a corresponding’
burst time register 720, 722, 724, 726. Each burst time register provides the

stored relative time to a corresponding burst comparator 740, 742, 744, 746.

Burst comparators 740, 742, 744, 746.also receive the signal from the burst .,
timing counter 74 0, and compare the value of the signal from the burst timing
counter to the velue received from the burst time fegister. When the signal
from the burst timing counter indicates a time equal to the value received from
the burst time 're'gisterf the burst comparator outputs a burst buffer read

_signal. The field sync serves as a clock signal, and the field sync period may

serve as the time base for the slots to which data is assigned, as explained
above in connection with Figs. 5A-5C. Both the transmitter and receiver have

counters which count in units equal to the field sync period. Fifst data stream
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timing information insertion 232 sends a packet that tells when to synchronize
the burst timing counter, and the burs’t timing counter will determine time
based on intervals equal to the interval between field syncs. The timing.
information packets generated by first data stream timing information ihsertjon
232 must be periodically transmitted-so that the receivers will be able to
become synchronized after a power-up or an RF channel change: Field sync
is an exemplary available time base for synchronizing, and alternative tlme
bases could be employed. - . :

[0050] Implementations may include information about when to wake up,
or when a next burst will be sent for a given channél, by, for example, (1)

~ using periodic timing in which, for example, every ten seconds burétsare

sent, (2) including the information inside of a mobile packet, such as, for
éxampie an MPEG control packet, or (3) including the information in a field
sync segment. .

[0051] Referring now to Fig. 8, an embodlment of a receiver 800 will be
explained. Receiver 800 may be, by way of example, a portable handheld
device. The modulated signal is received at antenna 305 and provided to
VSB demodulator 810. VSB demodulator 810 demodulates the received
signal, and may also select the signal components relevant to the recewer (for
example the video for a selected channel)

[0052] VSB demodulator.810 identifies the field sync pulse signal, and
outputs the field sync pulse signal to the receiver burst timing couhfer.. The
output is provided to transport processor 850, which-then performs data
recovery functions on the signal, and outputs the audio and video signa! to
buffer 860. Transport processor 850 also identifies the time of next
transmission of a burst of interest, and provides information to .syﬁchronize
receiver burst timing counter 830 to the burst sequence at the transmitter.
The time of next transmission may be, for example, provuded in the recelved
stream, provided in other control mformatlon that is recelved or prowded ina
published guide.

[0053] The receiver burst timing counter 830 counts intervals equal to the
interval between field syncs from the receipt of timing information from first
data stream timing information insertion 232 (shown in Fig. 2), maintaining a.

count related to the slot sequencing in the transmitter. This counter may be
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implemented-as a cychc count' matching the slot sequencmg of the system

Burst t|m|ng counter 830 provides a signal |nd|cat|ng the time elapsed

following the receipt of the timing information from first data stream timing

lnformatlon insertion 232 to comparator 820. Burst time register 825 stores
values which correspond to the time period when the burst is to be recewed
and provides thls tlme to comparator 820. The values to be stored are
obtained from a packet containing a mobile program gurde provided by the-
transm:tter Comparator 820 generates a signal when the inputs match to
turn on- (wake up) V&B demodulator 810. Acquire mode multlplexer 835
prowdes a signal to tum on (wake up) VSB demodulator 810 when the .
comparator 820 inputs match or when the recetver 800 is in acquire mode

. (indicated by an acquire mode signal).

[0054] Referring now to Fig. 9, an embodimént of a.process of receiving

fdeta will be explained. - The process may be pertérmed, for example, by the

receiver illustrated in Fig’. 8. Priorto the step indicated by block 905, the
receiver may be in a power saving mode. In the power saving mode, the

demodulator 810 may not be operating. In"an initial step, the demodulator is

activated in an acquire mode, as indicated by block 905. In the acquire mode,

the demodulator is seeking to |dent|fy a data synchromzatlon packet Inthe
next step, the data synchronlzatlon packet is acqunred as indicated by block
910. Once synchronization has been achieved, a sngnal can be received.

[0055] The receiver rhay receive and demodulate i_nformation such as
program guide ihformation ' whic'h may be displayed for a user. A user may
then |nput a selection of a user—determmed data object, Wthh may be a

stream of data representlng audlo and vndeo in one telewsmn channel. The

~channel selection is received from the user, as indicated by block 925.. The’

demodulator then obtains tte time of the next burst transmission
corresponding to the selected channel, which is loaded into the burst time
register, as indicated by block 930. The receiver may then enter a power
saving mode. The step of entering the power saving mode may include the

. step of d_eabtivating the demodulator, as indicated by block 935. Some

implementations will wait for the next burst for the selected channel before

determining a “next” transmission time and entering a power-saving mode.
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[0056] The receiver includes a local ¢lock, and the time maintained by the.
local clock is compared to the time of the next.burst or packet of.interest from
the burst time reg|ster as indicated by block 940. 1t will be apprecrated that
the time stored in the burst time regrster may be an appropriate time in
advance of the time of the néxt burst expected for the selected channel for. the
receiver to exrt the power saving mode. For example, the time stored may be
suffrcrent for one or more fields of data to be processed before the expected
time of the next burst corresponding to the selected channel. One
implementation exits power-saving mode several fields in advance of a burst
to allow the demodulator to acquwe the signal. o

[0057] When the local time reaches the time from the burst trme regrster

to exit the power saving mode then the receiver exits the power saving mode.

The step of exiting the power saving mode may include activating the -
demodulator, as indicated by block 945. The demodulator receives the field
pulse srgnal as indicated by block 950. The demodulator is synchronized.
using the field pulse signal, as mdrcated by block 955 ‘The burst, which .
Inctudes data, such as television data and the timing of the next burst is then
received, as indicated by block 965.

[0058]) The data, such as video and audio data, is then fonrvarded toa
buffer, as indicated by block 970. The process flow then returmns to loading

the burst time regrster corresponding to the selected channel as |nd|cated by

" the line leading from block 970 to block 930. The.receiver then enters a

power saving mode again, by deactivating the demodulator.

"[005'9] " Aceording to an implementation, and referring to Fig. 10, a method
includes transmitting, from a transmitter, a first set of data.. The transmrssrons
of sequential portions of data constituting the first set of data are separated by
respecttve tlme intervalis havmg lengths configured to allow a recerver to enter
a power saving mode and then exit the power saving mode between recelvmg
sequentially transmitted portions of data from the first set of data, as lndlcated
by block 1005. The transmitter transmits the sequential portlons ot data from
the first set of data, as indicated by block 1010. A second set of data, as ‘
indicated by block 1015, has sequential portions separated by respective
time intervals having lengths that are hot configured to allow a receiver to.
enter the power saving mode and then to exit the poWer saving mode
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between receiving sequentially transmitted portions from the second set of

data. The sequential portions of the second set of data are transmitted, as

indicated by block 1020. A set of data is data selectable by a user, such as,

for example, by allowing the user to select from a display of the programming
on fhe' received RF.channel or from a general electronic program guide.
[0060] Implementations may transmit all sequential portions of theﬁr;?.i set
of .daté witH time intervals allowing the above power saving mode, and may
transimit all sequentiél portions of the second-set of data with time intérvals
not allo.wi.ng the above power éaving mode. Other implementations may
transmit the data 6_0nstitutihg the first set of data with time intervals allowing
the above power saving mode, and may trénsmit the data constituting the
second set of data with time intervals not allowing the abov'e_ power s‘aving

mode. The data that constitutes a set of data is all or substantially all of the

‘data that defines the set of data. For example, if the set of data is a television

p'r.ogram, the data constituting the set of data is at least substantially all of the
data transmitted to provide the program on a receiver.

[0061] Ih an implementation, the receiver enters the power saving mode

by turmng off. Other implementations enter a power savmg mode by turnlng

off: (or merely entering a power savnng state in) one or more components,

" such as, for example, a ‘demodulator.

[0062] Referring to Fig. 11, in an |mplementat|on a receiver exits a power
saving mode, as indicated by block 1100. The receiver recelves a burst
transmission from a first stream of data, as indicated by block 1105 The
receiver receives a transmission from a seqond data stream, as indicated by

block 1110. The receiver discards the data received from the second data

‘stream, as indicated by block 1115. The receiver then enters the power

saving mode, as indicated by block 1120. The time period between exitihg
the power saving mode and entering the powe.r saving mode may be referred
to as an active time period. ' ‘

[0063] In one impleméntation, the second data stream is a burst pr'ogra,m
that is not of‘interest. 'I‘n anéthef imblementation, a mobile device is.only . .
interested in receiving burst prog}ams, and the second data stream is a
television. (high definition or standard definition, for example) progrém that is
not transmitted in burst mode. In another implementation, no seécond stream
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" is received during the active time period because the timing of exiting and

entering the power saving mode. is such that, after exiting the power.saving
mode and performing acqwsntlon only the first stream is received before
enterlng the power saving mode

[0064] Referring to Fig. 12, steps perforfned by a‘transmitter and steps
perf:ormed by a receiver are shown, although these steps may be
implemented separately. A transmitterha‘ccesses a stream of data, as |
indicated by block 1200. The stream of data is divided into a series of bursts,
as indicated by block 1205. The series of bursts is transmitted wifh

successive bursts.in the series separated in time, over a continuous-mode

" transmission system, as indicated by block 1210. A receiver receives the
.transritted bursts, as indicated by block 1218.

[0065] Various implementations provide backward compatibility for legacy
regelvers that implement the ATSC A/53 standard. In one such
implementation, backward compatibility is provided by the fact thait the
recelvers will discard any data received for a burst channel, The receivers will
dlscard the burst data because the receivers will not recogmze the channei
identifier. Non- recognmon occurs because identifiers for the burst channel_s :
will not be included in the channel map information providéd by the -
broadcaster. | |
. [0066] As described throughout this application, one implementation
allows for low data-rate information to be burst-transmitted and burst-received -

on mobile devices. Such an implementation allows,. for example, a user to

‘view compressed v:deo on a cell phone The burst nature of the transrission .

and reception allows the cell phone to use power—savmg modes between
bursts to conserve power. Additionally, the burst data may be broadcast-
m‘ultiple' times in a staggercast manner to allow a receiver a second (or
higher) opportumty to receive the burst data.- - |

[0067] |mplementat|ons have been described that allow burst data to
be transmﬁted to receivers that |mplement the ATSC A/53 standard. The
ATSC A/53 standard is commonly referred to as a continuous staﬁdard, an.d
ATSC A/53-compliant receivers are commonly referred to as continuous
receivers, because the data for any given channel can be transmitted

continuously and would need 1o be reéceived continuously. That is, there is no
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bﬁrst provision built into the ATSC A/53 standard. In a similar manner, other
impleméntations provide burst capability for different continuous standards
and systems. ’ '

[0068] Providing a burst mode in conjunctuon with the ATSC A/53
standard addresses various technlcal problems facing broadcasters of content
that broadcast using the ATSC A/53 standard. Such problems include, fo.r
exampls, the higrr-power requirements for mobile devices, and the lack of
large bandWidth for additional programming. The burst msde provides a
technical solution by integrating burst characteristics and timing
consrderatlons into the ATSC A/53 transmission, as well as mult|p|exrng the
burst data with the continuous data. The techmcai advantages include
increased programming for mobile devrces, lower power requirements for
mobile devises, and compatibility with existing broadcasts of ATSC A/53
‘programming

[0069] Further, various of the solutions described in this appllcatlon
advance the ATSC A/53 standard in non-obvious ways by, for example
requiring addmonal bandwidth on an already constrained physical channel (for
example, constrarned to 6 MHz for a broadcaster), transmrttmg burst data
over a cohtinuous-standard system and requmng additional storage for bursts
at transmitter and receiver. Further, receivers that take advantage of the
burst nature and enter and exit a power saving mode betWeén bursts will lose
lock with any continuous-mode channels that are being recelved and will also
have to accommodate the relatively Iarge acqurre time that is requrred when

exrtlng the burst mode:

[0070] The term playback rate typically refers to the bit rate at which data

is p_Iayed back. Thus, if a burst contains data to be played back until the next

burst occurs, then the burst will generally be transmitting data a higher rate -
than the playback rate. The transmit rate typically refers to the average
transmission rate during the time of transmission, although an instantaneous
rate imay also be used. . | .

[0071] The various.aspects,'imp'lementations, and features may be
implemerited in one or more of ar r/.arie,ty of manners, even if described above
without reference to a particular manner or using only one manner. For-
example, the various aspects, implementations, and features may be

PCT/US2006/048320
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imblémented using, for example, one or more of a method, an apparatus, an
apparatus or processing device for performingj a method, a program or other
set of instructions, an appéf_atué that includes a program or a set of
instructions, and a comput’er- readable medium.

[0072] An apparatus may include, for.example,- discrete or integrated
hardware, firmware, and software. As an example, an apparatus may inclu‘_d'e,
for éxample, a processor, which refers toA processing devices ih‘general,
including, for example, a microprocessor, an integrated circuit, or a .

programmable logic device. As another example, an apparatus may include

one or more computer readable media having instructions for carrying out one
" or more processes. A '

[0073]. - A computer réadable medium may include, for example, a
software carrier or other storage device such as, for example, a hard disk,a
compact diskette, a random access memory (‘RAM"), or a.relad-only memory
(“ROM”). A computer readable medium also may include, fpr-eﬁcar’nple,_
formatted electromagnetic waves encoding or transmitting instructions.
Instructions may be, for example, in hardware, firmWaré, software, or in an
electréfnagnetic wave. Instructions may be found in, for example, an |
operating system, a separate application, or a corhbinéticn 6f the two. A
processor may be charactérized,_théréfore, as, for example, botH a device

c'onfig’ur'ed to carry out a process and a device that includes a computer

- readable medium having instructions for carrying out a process.

[0074] - A number of implementations have been described. .
Ne.\'/enheless,' it will be understood that various modiﬁcétions may be made.
For example, elements A,of d.ifferent.imblementations n‘iay be combined,
supplemented, modified, or removed to produce other impleme'ntétions.

Accordingly, other implementations are within the scope of the following
claims. .

PCT/US2006/048320
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, ~ CLAIMS
1. A method comprising '
 transmitting, from a transmrtter a first set of data, the transmissions of

-sequential portions of data constltuting the first set of data being separated by

respective time intervals havrng lengths conf’ gured to allow-a receiver to enter
and exit a power saving mode receiving sequentially transmitted ,portions of
data constituting the first set of data; and

transmitting, from the transmitter, a second set of data, the second set |
of data constituting a user-selectable program the transmissions of all
portions of the second set of data being separated by respective time mtervais
having lengths that are not confi gured to allow a receiver {o enter and to exit
the power saving mode between recelvmg sequentially transmitted portions
constitutlng-the second set of data.

2. The method of claim 1, wherein the receiver enters the power saving
mode by turning off.

3. The method of claim 1, wherein transmitting the second set of data
comprises transmitting the second set of data according to a protocol that
expects a receiver to remarn on continuously while receiving the second set of
data..

4. The method of claim 1, wherein transmitting the second set of data-
comprises transmitting the second set of data during a period of time that
overlaps at least part of the transmission of the first set of data.

5. - The method of claim 4, whereln said transmitting of the first set of data
comprrses transmission in a burst mode and said transmittlng of the second
set of data comprises transm:ssron m a continuous mode.

6. The method of claim 5, wherein said transmitting of the first and
second sets of data comprise transmitting in accordance with a vestigial side~
band modulation format. '
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7. The method of claim 4, wherein said transmitting of the first and
second sets of data comprise transmitting in accordance with the ATSC A/53

_ Digital Television Standard.

‘8. . The method of claim 1, wherein said transmitting of the first set of data

comprises transmission in a burst mode, and said transmitting of the second
set of data comprises transmission in a continuous mode.

9. . -The method of ciaim 1, wherein the second set of data comprises

content of a program, with the content of the program having been encoded
and interleaved.

10. The method of claim 1, wherein (1) the first set of data includes data
configured to be d|splayed at a first playback rate, (2) the second set of data
includes data conﬁgured to be displayed at a second playback rate, and (3)
the first set of data is transmitted at a rate substantially higher than the first
playback rate, and the second set of data is transmitted at substantially the
second playback rate.

11.  The method of claim 1, whereihn at least one portion of the first set of
data is transmitted multiple times according to a predetermined schedule.

12. A system comprising: .

a buffer coupled to a source of portlons ofafi rst set of data

a multiplexer, for muitiplexing the portlons of the first set of data
received from the buffer with portions of a second set of data; and

a transmittér coupled to an output of said multiplexer for receiving and
transmitting the multiplexed portions of said first set of data and the second
set of data, the transmitter configured to transmit sequential pdrtions of the
first set of data separated by time intervals having lengths configured to allow
a receiver to enter a power saving mode and exit the power saving mode
between receiving sequential portions of the first set of data, Wherein said
transmitter is adapted for transmitting the portions of the second set of data
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according to a protocol that expeets a receiver to remain on while receiving.
the transmitted data. ’

43.  The system of claim 12, wherein said transmitter is adapted for '
transmitting the second set of data during a peried of time that overlaps at
least part of the transmission of the first set of data.

14.  The system of claim 12, wherein (1) the first set of data includes data
configured to be displayed at a first playback rate, (2) the second set of data

"includes data configured to be dlsplayed at a second playback rate, and (3)

the transmitter is adapted to transmlt the first set of data at a rate substantlally
hngher than the first playback. rate, and to transmit said second set of data at
substantially the second playbaek raté.

15. A method comprlsmg
. exiting a power saving mode for a ﬁxed active period of time at a

feceiver in order to receive a burst transmission from a first stream;

receiving, during the fixed active period of time, the burs't transmission:
from the first stream at the recelver ‘ |

receiving, durmg the fixed actlve period of tlme data from a second
stream at the recelver

dlscardlng the data received from the second stream; and

entermg the power saving mode for a fixed power—savmg period of time ‘
whlle waltlng for another burst from the first stream. ‘

' 16. The method of claim 15 wherein said exiting of the power saving mode
- comprises exiting at a time that is based on an expected arrival time of the

burst transmission..

17. ~ The method of claim 15, further comprising determining that the " -
received data from the second stream does not belong to a stream of data
that is of interest.
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18." The method of claim 15, wherein:
the first stream is received by the receiver at a first-stream rate, and
the first stream includes data configured to be displayed at a first playback

‘rate that is substantially less than the first-stream rate, and

.the second stream is received by the receiver at a 'second-,stteamAréte,
and the second stream includes data conﬁg(,lred to be displayed at a second
playback rate that is substantially the same as the second-stream rate.

19.  The method of claim 15, wherein said receiver is a receiver of a.
portable playback device: ’

20. The method of claim 15, wherein said method provides reduced power

consixmption compared to operating said receiver continuously.

21. Areceiver conﬁgdred (1) to exit a power saving mode for a fixed
receiving period of time at a receiver in order to receive a burst transmission
from a first stream; (2) to receive, during the fixed receiving period of time, the
burst transmission f;rom‘the first stream at the receiver; (3) to receive, during
the fixed receiving period of timé, daté froma sec.ond stream at the r'eceiver;.
(4) to discard the data received from the second stream; and (5) to enter the
power sav'ing mode for a fixed power-saving period of time while waiting for -
another burst' from the first. stream. '

22, The receiver of claim 21, further configured to exit the power saving

mode at a time that is based-on an expebted arrival time of the burst

" transmission.

23. The receiver of claim 21, further co.nﬂg'uAred‘to determine that the
received data from the second stream does not belong to a stream of data

- that is of interest.
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24. The receiver of clalm 21 ‘wherein:

the first stream is received by the receiver at a first-stream rate and

‘the first stream rncludes data conf igured to be displayed at a first playback

rate that is substantrally less than the first-stream rate, and

the. second stream.is received by the receiver at a second-stream rate,
and the second stream includes. data configured to be displayed at a second
playback rate that is substantially the same as the second- stream rate.

- 25. °  The receiver of claim 21, wherein said receiver is a receiver of a.
’ _portable playback device.

26. The teceiver of claim 21, wherein said receiver operates at reduced
power consumption compared to a configuration in which.said receiver is
operated continuously.

27. An apparatus comprising:
means for exiting a power saving mode for a fi xed recelvrng penod of
time at a receiver in order to recelve a burst transmlssron from a first stream;
means for receiving, during the fixed receiving period of time, the burst
transmission from the first stream at the receiver;
means for receiving, durmg the fixed receiving penod of trme data from
a second stream at the receiver; '
means for discarding the data recerved from the second stream, and
means for entering the power saving mode for afi fixed power—savrng

~ period of time while waiting for another burst from the first stream.

28. A computer—readable medium having stored thereon a plurality of .
instructions for performing: _ |

exiting a power saving mode for a fixed recervmg period of time at a
receiver in order to receive a burst transmission from a first stream;

-receiving, during the fixed receiving period of time, the burst
transmission from the first stream at the receiver;
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.receiving, during the fixed receiving period of time, data from a second
stream at the receiver; '

discarding the data received from the second stream; and
entering the power saving mode for a fixed power-saving period of time

“while waiting for another burst from ihe first stream.

29. A methoa comprising:
~ accessing a stream of data;
'-dlwdlng the stream of data into a series of bursts and
‘ transmitting the series of bursts, W|th successive bursts in the senes
separated in time, over a contlnuous mode transmlssmn system.

30. . The method of clanm 29, further comprising separating the transmission
of the bursts i in the ‘series by separatlon times of sufficient duration that a-

receiver can enter a power saving mode and then exit the power saving mode
in between receiving the bursts.

31. The method of clalm 29 further compnsmg separatmg the transmlssmn
of the bursts in the senes by separation times of sufficient duration that a

receiver can turn off and then on in between receiving the bursts.

32. The method of claim 29, further comprising determining the separation '
in time. ’

33. " The method of claim 29, wherein each burst in the series includes an

, mdncatlon of an expected transmission time of the next burst in the series.

34. The method of claim 29, wherein the separation in time is of sufficient
duration to permit the receiver, after receiving a burst in the series, then

entering the power saving mode and then exiting the powef saving mode, to

reacquire a signal .upén which the bursts are received and to receive the next

burst in'the series on the reacquired signal.
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35.  The method of claim 29, wherein the continuous-mode transmission.
system uses vestigial side-band transmission.

'36. The method of claim 29, wherein the continuous-mode transmission

system transmits in cdmp!iance with an ATSC.A'/53 digital broadcasting
standard. ' ' '

37. A systém comprising:

a processor adapted to receive a first stream of data and to-divide the

- first stream of data into a series of bursts; and

a transmitter adapted to smultaneously transmit a second stream of

: data |n a contmuous mode and to transm|t the series of bursts in a burst

mode the transmission of successive bursts being separated in time.-

38. The system of claim 37, whereln the transmutter is adapted to separate
the transmission of the bursts in the senes by separatton times of sufﬁcnent

duration that a receiver can enter a power saving mode and then exnt the

power saving mode in between receiving the bursts.

39. The system of claim 37, wherein the transmitter is adapted to separate

the transmission of the bursts in the series by separation times of sufficient
duration that a receiver can turn off and then on in between recelvmg the
bursts.

40. The system of claim 37, further comprising a brocesso_r adapted to

- determine the separation time.

41. The system of claim 37 wherem the transmitter IS adapted to mclude in
one or more bursts in the series an |nd|cat|on of an expected transm|SS|on
time of the next burst in the series.

42. A method comprising receiving at a receiver a series of bursts of data
in a stream of data, the bursts being.received over a continuous-mode - .

transmission system, with suceessive bursts being separated in time by
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separation times having a duration sufficient for the receiver to enter a power
saving mode and exit the power saving mode between receiving the
successnve bursts.

'43. . The method of claim 42, further comprising:

entering the power saving mode after receiving a particular burst in the -
series; and - . - :

exiting the poWér saving mode prior to receiving an additional of the
bursts.in the senes the exmng occurring sufficiently in advance of receiving

. the addntlonal burst to allow the receiver to acquire a sngnal on which the

bursts are received and then to receive the additional burst.

44.  The method of claim 43 further comprising:
© receiving with the partlcular burst an.indication of an expected
receptlon time for the additional burst; and
~ determining, based on the received indication of the expected:
reception time for the additional burst, a time to exit the power saving mode
prior to receiving the additional burst,
wherein exutmg the power saving mode compnses powermg up the

receiver.at the determined time.
/

45.  The method of claim 43, further comprising reacquiring a signal which
carries the stream of data, wherein the additional burst is received on the
reacquired signal. -

46.  Areceiver adapted to receive a series of bursts of data in a stream of

“data, the bursts being received over a continuous-mode transmission system,

with successive bursts being separated in time by separation times having a
duration sufficient for the receiver to enter a pbwer saving mode and exit the
power saving mode between receiying the successive bursts,

47. The receiVef' of claim 46, wherein said receiver is adapted (1) to enter
the power saving mode after receiving a first of the bursts in the series, and

(2) to exit the power saving mode prior to receiving a second of the bursts in
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the series, the exiting‘occurrihg sufficiently in ad'va_hce of receiving the second

burst to allow the receiver to acquire a signal on. which the bursts are received
and then to receive the second burst.

48." . The receiver of claim 47, wherein:

the receiver is adapted to receive with the first burst an indication of an
expected reception time for the second burst

~ the receiver further comprises a processor for determining, based on

the recelved mdscatlon of the expected reception time for the second burst; a
time to exnt the power saving mode prior to receiving the second burst, and

the receiver is adapted to. exit the power, saving mode at the
determined time. | |

‘49. An apparatus compnsmg

means for recewmg a series of bursts of data in a stream of data, the
bursts being received over a continuous-mode transmission system, and with
successive bursts being separated in time by separation times; and )

means for enterihg a power saving mode and exiting the power saving

mode, the separatlon times havnng a duratlon sufﬁcuent for said apparatus to

enter the power saving ‘mode and exnt the power saving mode between-
receiving the successive bursts.

: 50.. A ccmbuter—readable medium having stored thereon instructions for

receiving at a receivei' a series of bursts of data in a stream of data, the bursts

_being received over a contiﬁuous-mode'transmiss‘ion system, successive
: bursts being separated in time by separatton times having a duration sufF cient
‘for the receiver to enter a power saving mode ‘and exit the power saving mode

between successive bursts.
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