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typical M3U format and may provide absolute or relative path locations of the audio data file
associated with playlist record 92. In the exemplary embodiment, a relative path location is
provided so that playlist 90 is transportable between devices. Information segment 93
containing content information fields 93A and indexing information fields 93B that include an
M3U comment format, specifically the first character of the line being a "#" character.
Additionally, data header 91 also includes an M3U comment format.

Music management software that encodes and transmits the audio data files may also
create and transmit playlist files 90 into data storage 32 via USB port 42 from a PC or other
similar device. Such playlists generally use an M3U format that is similar to the data structure
disclosed above and in Fig. 6; however, the data structure likely consists of records 92
containing only file pointer segments 94, and thus lack information segment 93 as disclosed
above.

The present invention includes a method of adding information segment 93 to a
standard M3U or other playlist file. While the inventive method may be executed in audio
data player 10, a PC, or another data device, the exemplary embodiment includes software for
adding information segment 93, including content information fields 93 A descriptive of the
content of each audio data file and indexing information fields 93B providing the relative
location of related playlist records, to audio playlist files 90 in audio data player 10.

Fig. 7 shows a flowchart illustrating the steps for adding content and indexing
information to a playlist in an audio data player 10 according to the present invention. The
steps may be initiated manually by user selection via user input 26, or may be automatically
initiated by the receipt of a new playlist into data storage 32 via USB port 42, or some other

change in the files stored in data storage 32. In the exemplary embodiment, a software

- module is provided for executing the steps of Fig. 7 in audio data player 10.

In step 102, an audio data file playlist 90 located in data storage 32 is opened. For
each record 92 of playlist 90, step 104 locates content information for the associated audio
data file that record 92 refers to. For example, using a relative location stored in record 92 for
the audio data file, audio data file located in data storage 32 may be opened and the content
information read. Content information includes attributes or other descriptive information of
the audio stored by the audio data file. In the exemplary embodiment, the content information
includes ID3 tag information from MP3 audio data files. Alternatively, content information
for an associated audio data file may be downloaded from a connected PC, the Internet, user

input 26, or another source of data information.
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In step 106, a content information field 93A for sorting playlist records 92 is selected.
The selection of which content field on which to sort playlist 90 may be specified by the user
via user input 26 or by software selection based on playlists generated to support display and
browsing of audio data files on audio data player 10. For example, referring to Fig. 5A, each
of the main sort-by menu categories are supported by a playlist sorted by the content category
or field listed. For example, a playlist sorted by each of artist, album, title, genre, and file
names.

After the content information field 93 A for sorting playlist file 90 is selected, in step
108 playlist 90 is sorted and stored. Sorting may comprise more than one sorting level to
support grouping and quick and efficient browsing of related audio data file records within the
sorted content information field 93A. For example, a playlist file that is sorted by artist may
include a second sorting level sorted by albums within each particular artist and a third sorting
level sorted by track number or title for each particular album. The additional sorting levels
and the supporting indexing information fields 93B support browsing of playlist 90 and audio
data file content information without the need to access individual audio data files. In step
110, the selected audio data file playlist 90 is rewritten using the formatted content
information 93 A and indexing information 93B and sorting order specified by the user or the
software.

Indexing information comprises the fields 93B disclosed in Table 2 above and
provides quick and memory-efficient browsing of related playlist records 92. The indexing
information fields 93B support display groupings for browsing and navigation of various
sorting levels, for example, those shown in Figs. SA through 5SD. Referring to Fig. 5B, a
playlist sorted by artist may include a second sorting level and associated indexing
information 93B for each album of each artist, for example, the albums shown in Fig. 5C
associated with artist Anna Belle. Additionally, playlist 90 indexing information 93B may
include a third sorting level of tracks or songs for each album as shown in Fig. 5B for the
album Another Record by artist Anna Belle.

Indexing information 93B defines the number of records included at a given sorting
level and the relative location of next and previous records in the same sorting level and the
relative location of the first record in the current grouping of the current sorting level. The
indexing information fields 93B shown in Table 2 are exemplary, and may include other fields
that provide browsing and navigation of the sorted playlist 90 with minimal memory and

record 92 search time.
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In the exemplary embodiment, information segment 93 including content information
fields 93 A and indexing information fields 93B is stored in M3U comment field format.
Using the comment field format advantageously allows playlist 90 to remain compatible with
other devices and software that utilize M3U playlist files.

Fig. 8 illustrates in flowchart form the steps of creating a playlist file in audio data
player 10 in accordance with the present invention. In step 202, a set of audio data files to be
included in playlist 90 is selected. In the exemplary embodiment, the audio data files are
stored in data storage 32 and are selected by the user via user input 26 or by a software
module directing generation of one or more playlist files to support browsing and navigation
of the available audio data files in data storage 32. For example, playlist files may be
generated for each of the content information fields 93 A represented on the main sort-by
menu shown in Fig. 5A, or a user playlist may be generated by user selection of particular -
audio data files stored in data storage 32.

In step 204, for each selected audio data file, a file pointer locating the associated
audio data file relative to the location of playlist 90 is determined. For example, data storage
32 may include a folder structure for storing the audio files, thus the file pointer would include
the necessary folder names and subfolder names as well as the file name for the associated
data file. Alternatively, an absolute file pointer may be used that specifies device name and
supports remote location of audio data files, for example, on a connected PC or the Internet.

In step 206, content information is located and read for each selected audio data file.
In the exemplary embodiment, content information for MP3 files is included in ID3 tags. In
step 208, one of the content information fields is selected for sorting playlist 90. For example,
and as discussed above, a separate playlist file may be generated and sorted for each of the
content information fields 93 A displayed by the main sort-by menu shown in Fig. SA.
Additionally, further sorting levels may be used to further group and sort associated playlist
records 92 within each previous sorting level. The content information fields 93A used for
sorting may be selected by the user via user input 26 or by a software module for generating
audio playlists 90. In step 210, DSP 12 sorts records 92 including file pointers 94 and content
information fields 93, by the selected content information sorting field 93 A.

In step 212, indexing information fields 93B are generated and content and indexing
information 93 and file pointers 94 are formatted and stored in a playlist file. As discussed

above for the method disclosed in Fig. 7, indexing information 93B provides for efficient and
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quick browsing and navigation of content information stored in playlist 90. In step 214,
playlist file 90 is written to data storage 32.

In the exemplary embodiment, playlist files 90 having content and indexing
information 93 stored in M3U comment fields are generated by a software application. The
application, referred to as a profiler, may be implemented in a PC connected to audio data
player 10, or as part of the software in non-PC-based audio data player 10. The profiler
software locates each available audio data file stored in data stores 32 and reads its content
information, for example, ID3 tag fields in MP3 files. The software profiler may then create
several M3U playlists 90 including content and indexing information 93. Each playlist 90
may be sorted by one or more of the content information fields 93A, for example, title, artist,
genre, album, and file name. Using one playlist 90 for each content information sorting field
reduces the memory and processing power requirements of audio data player 10 required to
display the available audio data files in specific orders and groupings.

Figs. 2-4 illustrate an exemplary embodiment of the displays, buttons, switches,
indicators, and ports which may be disposed on housing 13 of audio data player 10. Referring
to Fig. 2, user input 26 comprises a plurality of buttons 44 (Fig. 3), 46 (Fig. 4), and 60-77
disposed on housing 13 of audio data player 10 for allowing a user to sort and select particular
audio data files for playback, and to control playback settings. User input 26 may also
comprise other input devices known in the art, for example, keyboard, voice activated touch
pad, and touch screen input devices. Two multi-way switches comprise buttons 62-66 and 68-
72. Soft keys 74-77 are multi-function buttons whose function change for various user
interface menu displays. Audio data player 10 also includes display 21 disposed on housing
13. Display 21 displays the audio data files and playlists stored in data storage 32, the
function of soft keys 74-77, and various status information associated with audio data player
10, such as the playback status shown in Fig. 2 and the top-level menmu shown in Fig. 5.

Referring again to Fig. 2, STOP/POWER button 60 allows the user to stop playback
and to turn audio data player 10 on and off. PLAY/PAUSE button 62 allows the user to start
playback and to pause playback. Left arrow button 63 allows a user to move a highlight left
when using the menu, and to skip back to the previous audio data file or scan backward in the
present audio data file when playing music. The right arrow button 65 allows the user to
move a highlight right when using the menu, skip forward to the next audio data file, and scan

forward in the current audio data file when playing music. Up arrow button 64 allows the
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user to move the highlight up when using the menu. Down arrow button 66 allows the user to
move the highlight down when using the menu.

Referring still to Fig. 2, SELECT button 68 allows the user to select a highlighted
item. Volume up button 69 increases the playback volume level for headphones 18 and
volume down button 71 decreases the volume level. MODE button 70 allows the user to
select a particular playback mode, including NORMAL, REPEAT, REPEAT ONE, REPEAT
ALL, SHUFFLE, and REPEAT ALL SHUFFLE. SAVE button 72 allows a user to create a
new playlist or add audio data files to an existing playlist. Soft keys 74-77 select the menu
item that appears just above each button at the bottom of display 21.

Referring to Fig. 3, POWER indicator 78 lights when audio data player 10 is on.
CHARGE indicator 79 lights when the power source 47 is charging. In the exemplary
embodiment, power source 47 is a rechargeable battery pack. DC IN jack 48 provides 5 volt
DC from an AC adapter to power audio data player 10 and recharge power source 47. RESET
button 44 allows the user to reset all of the audio data player settings to the factory defaults.

Referring now to Fig. 4, OFF/LOCK switch 46 allows the user to make buttons 60-77
inactive when switch 46 is slid to the locked position. LINE OUT jack 41 allows a user to
connect the audio data player to a separate audio system. Headphones jack 17 allows the user
to play the decoded audio on headphones 18. USB port 42 provides connection of audio data
player 10 to a PC or other similar device using a USB cable.

When the user selects a particular audio data file for playback via user input, DSP 12
loads the appropriate decoder file associated with the selected audio data file from data
storage 32 into DSP memory 11. Referring again to Fig. 1, DSP 12 then streams the selected
audio data file along buses 33 and 29 into buffer memory 25 as a skip-protection buffer.

After streaming of the selected audio data file begins, DSP 12 decodes the audio data
file using an associated decoder file. Various decoder files may be stored in data storage 32 to
allow audio player 10 to be adapted to process the various encoding formats associated with
the audio data files stored in data storage 32. In effect, portable audio player 10 can be
software upgraded, as necessary, by the decoder files stored in data storage 32 when the user
selects a particular audio data file stored in data storage 32.

After powering up, DSP 12 of audio data player 10 loads the system configuration file
from data storage 32. DSP 12 identifies the various file formats that need to be supported for
the data files stored in data storage 32. The configuration file also includes information that

equates the file extension of the audio data files with particular decoder files stored in data
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storage 32. If the configuration file is valid, DSP 12 reads the file attribute table stored in
data storage 32 and causes display 21 to display a menu-driven listing of the file/folders stored
in data storage 32.

Referring to Fig. 5A, the main menu displayed on display 21 allows the user to
navigate and display audio data files according to groupings or identifying characteristics,
such as, for example, artist, album, title, genre, playlist, and all audio data files. From the
main menu, the user may operate user input 26, as described above, to navigate sorted lists
and select a desired one of the displayed audio data files or playlists for playback.

When an audio data file or playlist is selected for playback, DSP 12 perform a number
of steps, including several concurrent steps, to provide audio playback. First, DSP 12
identifies and transfers the corresponding decoder file from data storage 32 to DSP memory
11. For example, if the user selects an MP3 file, microcontroller 22 transfers the MP3
decoder file from data storage 32 to DSP memory 11. The MP3 decoder file is used to control
the decoding operation of DSP 12.

DSP 12 begins streaming the selected audio data file from data storage 32 to buffer
memory 25. DSP 12 uses the decoder file to decode and decrypt, if applicable, the audio data
file in buffer memory 12 in accordance with the appropriate encoding format. The decoded
audio data is provided to D/A converter 14 and headphone amp 16 and line out pre amp 40 for
reproduction.

In the present embodiment, the necessary decoder files are stored in data storage 32
along with the audio data files. As such, audio player 10 may be updated to play different
encoding formats by software updating of the DSP via decoder files stored along with the
audio data files in data storage 32. Thus, audio data player 10 is capable of playing back data
files encoded using a variety of encoding formats, including encoding formats that become
available in the future.

During playback display, shown in Fig. 2, displays various information about the
audio data file and the audio data player settings. For example, display 21 in Fig. 2 shows the
file name, artist name, album title, genre, current track being played out of total files being
played, volume level indication, elapsed play time of audio data file, playback mode
indication, bit rate, and selected DSP mode selection.

In the exemplary embodiment, suitable DSP 12 include, but are not limited to,
TMS320DA250 manufactured by Texas Instruments Inc., of Dallas, Texas. Associated with
DSP 12 is memory 23, in this case, 48 KB of ROM, and buffer memory 25 comprising 8 MB
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of RAM, providing 7 minutes of buffered play time at 128 kbps and 14 minutes of buffered
play time at 64 kbps. DSP 12 also includes associated memory 11, in this case 64 KB of
RAM. Suitable hard drives for data storage 32 include, but are not limited to, Microdrive™
manufactured by IBM Corporation of Armonk, New York. A 10 GB hard drive, for example,
provides approximately 150 hours of audio at MP3 bit-rate of 128 kbps, or 300 hours at a bit-
rate of 64 kbps.

It will be apparent to those skilled in the art that although the present invention has
been described in terms of an exemplary embodiment, modifications and changes may be
made to the disclosed embodiment without departing from the essence of the invention. For
example, although the present invention has been described with reference to data storage 32
that is fixedly disposed within audio player 10, the present invention may be implemented
using flash memory, another fixed storage device, optical device, or a memory card that is
adapted to be removably coupled to audio player 10, wherein the decoder program and audio
data files are loaded onto the memory card by the music management software. Also, itis-
herein recognized that the present feature of loading the appropriate decoder programs and the
audio data files may be implemented in the music management software using any one of a
number of conventionally known programming methods, or combination of programming
methods. Also, although the above is described in reference to an audio data player, the
present in\}ention may be extended to any portable data processing device, for example, video
display devices, wherein the data may be encoded using one of a plurality of data encoding
formats. Therefore, it is to be understood that the present invention is intended to cover all

modifications as defined in the appended claims
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CLAIMS

1. A computer-readable medium (32) having stored thereon a data structure (90)
including a playlist record (92) for each audio data file, each playlist record (92) including a
file pointer segment (94), characterized by each playlist record (92) including an information
segment (93) having a content information field (93 A) descriptive of the content of the audio
data file and including at least one indexing information field (93B) indicating the location of
related playlist records, and the playlist file including a data header indicating a first content
information field (93A) upon which the playlist records are sorted.

2. The data structure of Claim 1, characterized in that the playlist records include
an M3U format.

3. The data structure of Claim 2, characterized in that said information segment
includes an M3U comment format and said content information field includes an ID3 tag.

4. The data structure of Claim 1, characterized in that the playlist records are
sorted according to at least a second content information field.

5. The data structure of Claim 1, characterized in that the location of said related
playlist records is a relative location.

6. A method of adding to an audio data file playlist (90) content and indexing
information for each playlist record (92), characterized by: locating content information
(93A) descriptive of the content of each audio data file; determining for each playlist record
indexing information (93B) providing the location of related playlist records; and formatting
the content and indexing information (93) for storage in the playlist (90).

7. The method of Claim 6, characterized by sorting the playlist according to the
content information.

8. The method of Claim 6, characterized in that the content information includes
an ID3 tag, the playlist records include an M3U format, and the content and indexing
information is stored in M3U comment field format.

9. In an audio data player having a user interface including an output device (17,
21, 41) and a user input (26), a method of browsing audio data file content information by
providing at least one playlist (90) including at least a first and second record (92) relating to
audio data files available for playback, each record (92) stored in a predetermined sequence
and including a content and indexing information segment (93), characterized by said content

information including a field (93A) descriptive of the content of the related audio data file,
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and said indexing information having fields (93B) providing the location of related playlist
records (92); outputting via the output device (17, 21, 41) said content information field (93A)
for at least a first record; receiving a playlist navigation signal from the user input (26); and in
response to said playlist navigation signal, using at least one of said indexing information
fields (93B) to locate and output said content information field (93A) of at least a second
record, said second record related to said first record by said predetermined sequence and said
navigation signal.

10. The method of Claim 9, characterized in that said playlist records include an
M3U format, said content and index information segment includes an M3U comment field
format, and said content information field includes an ID3 tag.

11, The method of Claim 9, characterized in that said predetermined sequence
includes said playlist records sorted by at least one of said content information fields.

12. The method of Claim 9, characterized in that the location of said related
playlist records is a relative location.

13. An audio data player (10) comprising a DSP (12) coupled with data storage
(32) capable of storing audio data files and playlist files (90), the audio data files each having
attributes descriptive of the audio content of each said audio data file; characterized by the
playlist files (90) including records (92) for each of at least a portion of the audio data files,
said records (92) in a predetermined order based on at least one said attribute; said records
including a content information field (93 A) storing said attributes of each said audio data file,
and indexing information fields (93B) indicating the relative location of related playlist
records (92); and the microcontroller (22) having software capable of reading said playlist
records (92).and outputting a navigable list of at least a portion of said content information
field (93A) according to said predetermined order.

14. The audio data player according to Claim 13, characterized by the DSP (12)
having software capable of generating playlist files.

15. The audio data player of Claim 14, characterized in that said playlist file
generating software is capable of sorting each playlist file according to said content
information fields.

16. The audio data player of Claim 15, characterized in that said playlist file
generating software is capable of locating audio data files stored on the data storage device.

17. The audio data player of Claim 16, characterized in that said playlist file

generating software is capable of generating at least one additional audio data file playlist,

IPR2022-01227
EXHIBIT 1003 - PAGE 02239



WO 03/023781 PCT/US02/2848S

20

said additional audio data file playlist sorted according to at least a second content
information field.

18. The audio data player according to Claim 13, characterized in that said
attributes include an ID3 tag, and said playlist file records include an M3U format.

19. The audio data player according to Claim 14, characterized in that said playlist
file generating software is capable of determining file pointers locating each audio data file in
the data storage; reading said attributes for each audio data file; formatting said attributes and

said file pointers for storage in the audio data file playlist.

IPR2022-01227
EXHIBIT 1003 - PAGE 02240



PCT/US02/28485

WO 03/023781

177

Od

INOHJQV3H N OA A L "O1
1NO-3NI wC
8l 8
ﬁlv L
i fad = 304N0S ¥3IMOd
LNO-3NIT || 3NOHQYaH | ,,~| ¥ILYIANOD —
v S 0000 fe—TN
Ly
0¥ 9l -
‘ 4 T
| S
Y3LYIANOD
ans
P~ DOTYNY wmwﬂ_ s %
0L v1i9Ia
A W wN& _ BN
o€ MWMWQN ¥e me
WOYd3d | NYY LL NOY m.mH 3OVdOLS
AH “m w v.va
100N €T
ZI™ 354 A
| )
............................................... | S)L _ 5
" » cp
IINAOW
8\. m AV1dSIA a7 02

140d gsSNn

)

A4

IPR2022-01227

EXHIBIT 1003 - PAGE 02241

SUBSTITUTE SHEET (RULE 26)



PCT/US02/2848S

WO 03/023781

217

¢l

¢ Old

N

9. G/ <
/ [

\ \

LA~ \J \f C vl

8V  O4dNI dS3 XOvdg

1v1d | ol

AM8Z) TL00/L000 €0=MHL
Zr:00:00 ¥O0H JISSY1O
SN 40 OML 3HL
ANITOYVYD ANV NOWIS
ONOS JLI-HOAVL AW

//.

I LSINAVTd d3SN
¥

IPR2022-01227

EXHIBIT 1003 - PAGE 02242

SUBSTITUTE SHEET (RULE 26)



WO 03/023781 PCT/US02/2848S

3/7

) |
® 7}
7

13

7

3

[

[l 2 :

| é; i O O

[ ~8 L L
o %
o e ¢

g__j
SUBSTITUTE SHEET (RULE 26) IPR2022-01227

EXHIBIT 1003 - PAGE 02243



WO 03/023781

PCT/US02/2848S

417

~ )
SORT BY
ALBUM
TITLE
GENRE
USER PLAYLISTS
AUDIO FILES
L ! 4 HELP MORE )
FIG. 5A
I ~N)
ARTIST
AMERICA
ANIMALS
ANNA BELLE

ANOTHER GROUP
ASSUME THE WORST
MAIN 1-Q R-Z

FIG. 5B

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227

EXHIBIT 1003 - PAGE 02244



WO 03/023781

5/7

PCT/US02/2848S

ANNA BELLE
ABSOLUTELY
ANOTHER RECORD
CAN'T MAKE IT

\k

HAPPY MUSIC 1l
HELLO MONEY
HONEY
MAIN 1-Q R-Z
G —)
FIG. 5C
?

ANOTHER RECORD

01 A SONG FOR YOU |

02 BE YOURSELF

08 ASSUME THE WORST
09 DO YOUR BEST

10 ANOTHER SONG

BACK PG{ PGt

=

INFO

~FI1G. 3D

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227
EXHIBIT 1003 - PAGE 02245



WO 03/023781 PCT/US02/2848S

6/7
980
Data Header _~91
Information i Content E Indexing
Record 1 Seament i Information | Information |-~93
9 ! 93A ! 93B
92 1 )
Record 1 File Pointer _~94
Information i Content 5 Indexing
Record 2 Seament i Information  Information [.~g3
g t 93A | 93B
92 : — :
Record 2 Fite Pointer _~04
o
o
®
Inf tion E Content E Indexing
Record X nSorma 'Ot i Information i Information 03
egment & g3a i 93B
92 1 1
Record X File Pointer 94

FIG. 6

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227

EXHIBIT 1003 - PAGE 02246



WO 03/023781

PCT/US02/28485
717
Open Audio Data File Playlist ~ 102
v
Locate Content Information for Audio Data Files in Playlist [~ 104
Select Content Field For Sorting 106
Store Audio Data File Playlist by Indexing Field ~- 108
Format and Store Content and Indexing Information in 110
Audio Data File Playlist [~
Select a Set of Audio Files Stored in Data Storage ~_202
v
Determine File Pointers ~204
v
Read Content Information for Each Audio Data File ~~ 206
v
Select Content Field for Sorting ~. 208
v
Sort File Pointers and Content Information by Sorting Field (~_210
v
Format and Store Content and Indexing Information and File 212
Pointer Records for Each Data File in a Playlist File Bt
v
Write the Playlist File to Data Storage ~~214

FIG. 8

SUBSTITUTE SHEET (RULE 26)

IPR2022-01227

EXHIBIT 1003 - PAGE 02247



INTERNATIONAL SEARCH REPORT

int( val Application No

PCT/US 02/28485

CLASSIFICATION OF SUBJECT MATTER

T T R11B27/10 | 611B27/32

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbals)

IPC 7 G11B G11C GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Elecironic dala base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, INSPEC, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

SAI KIT (CN); NG KIN PING (CN); TSUI CHI)
19 April 2001 (2001-04-19)
page 27, line 15 -page 30, line 17

LTD) 29 November 2000 (2000-11-29)
sections ‘0237! - 0269!

10 May 2001 (2001-05-10)
page 10, line 5-11

A WO 01 28222 A (TANG JIMMY TAI KWAN ;LAI 1,6,9,13

A EP 1 056 093 A (MATSUSHITA ELECTRIC IND CO 1,6,9,13

A WO 01 33569 A (IOMEGA CORP) 1,6,9,13

D Further documents are listed in the continuation of box C. E Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general stale of the art which is not
considered to be of particular relevance

*E* earlier document but published on or afterthe international
filing date

invention

which is cited to establish the publication date of another
citation or other special reason {(as specified)

"T* fater document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

*X* document of paricular relevance; the claimed invention
cannot be considered novel or cannot be considered to
*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
1[‘IL — 2280 HV Rijswijk

el. (+31-70) 340-2040, Tx. 31 651 epo ni, .
Fax: (+31-70) 340-3016 Mourik, J

*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
*P* documeni published prior o the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
6 January 2003 13/01/2003
Narne and mailing address of the ISA Authorized officer

Form PCT/ISA/210 {second shaet) (July 1992)

IPR2022-01227

EXHIBIT 1003 - PAGE 02248



INTERNATIONAL SEARCH REPORT

Information on patent family members

—
Inte

PCT/US 02/28485

al Application No

Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 0128222 A 19-04-2001 AU 2018201 A 23-04-2001
WO 0128222 A2 19-04-2001

EP 1056093 A 29-11-2000 BR 0006168 A 17-04-2001
BR 0006882 A 07-08-2001
CA 2338634 Al 07-12-2000
CA 2338695 Al 07-12-2000
CA 2338725 Al 07-12-2000
CN 1321319 T 07-11-2001
CN 1318196 T 17-10-2001
CN 1318197 T 17-10-2001
CN 1353853 T 12-06-2002
EP 1056096 Al 29-11-2000
EP 1056092 Al 29-11-2000
EP 1056093 Al 29-11-2000
EP 1056094 Al 29-11-2000
WO 0074059 Al 07-12-2000
WO 0074060 Al 07-12-2000
WO 0074054 A2 07-12-2000
WO 0074061 A1l 07-12-2000
JP 3327897 B2 24-09-2002
JP 2001249693 A 14-09-2001
JP 2001249694 A 14-09-2001
JP 3327898 B2 24-09-2002
JP 2001249669 A 14-09-2001 -
JP 2001249695 A 14-09-2001

WO 0133569 A 10-05-2001 AU 1335401 A 14-05-2001
WO 0133569 Al 10-05-2001

Form PCT/ISA/210 (patent family annex) (July 1992)

IPR2022-01227
EXHIBIT 1003 - PAGE 02249



004/039034 A1 I N 000 AR AL Al

WO 2

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organizalion
International Burcau

(43) International Publication Date
6 May 2004 (06.05.2004)

(10) International Publication Number

WO 2004/039034 A1l

HO4L 29/06,

(51) International Patent Classification’:
HO4N 7/24

(21) International Application Number:
PCT/IB2003/004675

(22) International Filing Date: 22 October 2003 (22.10.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/420,911 24 October 2002 (24.10.2002) US
(71) Applicant (for all designated States except US): TELE-
FONAKTIEBOLAGET LM ERICSSON (publ)

[SE/SE]; S-164 83 Stockholm (SE).

(71) Applicant and
(72) Inventor: BOGDAN, Timus [RO/ST]; Hagelvdgen 10/35,
$-976 32 Lule (SE).

(74) Agents: HAN, John, C. et al.; Ericsson Inc., 6300 Legacy,
MS EVW 2-C-2, Plano, TX 75024 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA,BB,BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR,HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US,UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KL, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM AND METHOD FOR REDUCING INITIAL BUFFERING TIME FOR A STREAMING APPLICATION

100 300
STREAMING SERVER STREAMING CLIENT
103 500
LOGIC « £ LOGIC
102
MULTI-RATE PLAYBACK
SWITCH ENCODER BUFFER
J[ 64 Kbps 101
301
5 32 Kbps -
| y

TRANSPORT NETWORK

400

(57) Abstract: A method and system in a communications network for reducing the time length of an initial buffering phase of a
streaming application. A streaming server sends data at a transport bit rate to a playback buffer in a client. A multi rate encoder
initially encodes the data at a first encoding bit rate that is lower than the transport bit rate. The playback buffer begins playing back
the data at a lower quality level determined by the first encoding bit rate when the playback bufter level reaches a first threshold
level. When the buffer level reaches a second, higher, threshold level, the encoding bit rate is increased to a second encoding bit rate,
preferably equal to the transport bit rate. Finally, the playback buffer plays back the data at a higher quality level determined by the
second encoding bit rate after the buffer level reaches the second threshold level.

IPR2022-01227
EXHIBIT 1003 - PAGE 02250



WO 2004/039034 PCT/IB2003/004675

10

15

20

25

30

SYSTEM AND METHOD FOR REDUCING INITIAL
BUFFERING TIME FOR A STREAMING APPLICATION

Field of the Invention

The present invention relates to real-time data communications. In
particular, and not by way of limitation, the present invention is directed to a
system and method for reducing the time-length of an initial buffering phase of a

streaming application.

Background Art
A streaming application enables an end-user to enjoy the content (audio,

video, or combinations) before the content is completely downloaded. Unlike a
conversational application, such as talking on the phone, there is no direct
connection between the moment a piece of information is sent and the moment it
is played back for the end user. In such a single-directional communication, the
coherence of the information is important. Therefore the absolute delay between
the transmission moment and the playback moment can be increased in order to
preserve the relative time-relation within the information content. This may be
necessary if data must be retransmitted, or if the propagation time of the different
data packets is not the same, as may happen in a packet-switched network.

The variation in the propagation time is usually called delay jitter. Once
the playback is started, the absolute delay between the (first) transmission
moment and the playback moment is not critical for the end user because a
playback buffer is used in the streaming client to reduce the effect of the delay
jitter introduced by the transport network.

Playback starts when a sufficient amount of data is contained in the
playback buffer. If the transport bit rate decreases below the playback bit rate
due to delays in the transport network, the amount of bits in the playback buffer
decreases. When the delayed data arrives, the playback buffer is filled again.

A problem with downloading a streaming application is that the end-user
has to wait for a considerable time while the content is being buffered before the

stream can be played back. Unlike a completely downloaded file (which can be
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immediately utilized through an ftp application), a streaming application is utilized
by the end-user (audio, video, or both) before the content is completely
downloaded. When the buffer reaches a target level, playback begins. The
target level is selected as a level that provides a predefined amount of playback
time (for example, 1 second) if no additional data is delivered.

As mentioned before, the absolute delay is not important once the
playback is started. However, the absolute delay is important in the initial
buffering phase since it influences the time elapsed from the moment the end
user requests access to a stream until the playback starts. A delay in the range
of one to a few seconds is not normally objectionable, but longer delays may be
perceived by the end-user as a lack of response from the application, i.e., as a
lack of access to a desired service.

The time elapsed from the moment the end user requests the stream until

the playback starts can be roughly modeled by three components:

Tinit = Tpropagation-1 + Tpropagation-Z + Tbuffering (1)

The first term represents the time needed for the client’s request message to
reach the streaming server; the second term is the time needed for the data
from the server to reach the client; and the last term is the time needed to fill the
playback buffer with the initially required amount of data. The first two terms will
be ignored in the following description because they do not depend on the
application and are negligible when compared to the third term.

Minimizing Tinit is an object of the present invention. The following
explanation concentrates on the minimization of Tyt by minimizing the initial
buffering time since Tint = Touffering. The buffering time depends on the amount
of data to be buffered and on the transport bit rate used in the buffering phase.

The optimum size of the playback buffer depends on the delay variation,
i.e., on the size of the delay jitter. A straight forward way to define the buffer
size is to indicate "how much play-time the buffer should contain, i.e., for how
long a time should the application play back if no more data is received from the
transport network. This time period may be designated by Tpiayback. This design
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parameter depends on the design of the streaming client (for example, in some
RealPlay versions there is a default value that the user may modify).

In the simple case in which a constant bit rate encoder (bit rate B) is
used, the initial buffer size L needed for playing back Tpayback S€CONdS is given
as:

L = Tpiayback - B (2)
If a variable bit rate encoder is used instead, the value of B in the above equa-
tion is replaced with an estimated average bit rate.

Once the value of Tpayback iS decided (and therewith the value of L), the
time needed for initial buffering is:

T, = L _ BT, pae (3)
Rinspor rzanspon

In the above equations, B denotes the bit rate with which the application

encodes data. If the encoder is not a constant bit rate encoder, the quantity will
vary in time B(t), most often around a target value B. The application may also
employ several encoding modes, which means that it may switch between

several bit rates {B4, By, ... By} in case of constant bit rate encoders, or bit rate
targets { B,, B,, ... B, } in case of variable bit rate encoders.

The transport bit rate, Rianspot, depends on characteristics of the
underlying transport network. When the network is affected by delays or
retransmissions due to errors, the transport bit rate varies in time and the
equation (3) is valid in some statistical sense. In a packet switched network,
Rtransport CanN be at times very high, as is the case when a large amount of data
previously buffered in a routing node is delivered at once. However, the
transport network may have some inherent limitations on this transport bit rate
(i.e., Rianspot < Rmax) as is the case when the last link is a slow modem or a
radio connection, i.e., when the over provisioning typical to a modern LAN is not
available.

FIG. 1 is a graph of the number of buffered bits as a function of time when
a constant bit rate encoder is utilized in a known buffering procedure. The initial
delay (Tint) 10 is a function of the bit rate 12 at which the buffer is filled, and the
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target level (Liaget) 14 that must be reached before playback begins. The rate at
which the buffer is filled is a function of the transport bit rate from the application
server to the end-user’'s buffer. In the example illustrated, the transport bit rate
12 is shown as 64 kbps. Lurget may be set at a level that is sufficient for the end
user to play back data for a predefined time period Tpjayback (for example Tpiayback
= 1 second). Once the buffered level reaches Liaget, the first frame of data 16 is
played back. Buffering then continues until the buffered level again reaches
Liarget, @nd then the second frame 18 is played back. This process continues
throughout the playback period.

If the entire content of the data to be streamed is available at the server,
the server could send the data encoded at B with a higher bit rate Riansport = B.
This difference between the transport bit rate and the encoding rate is typically
exploited for reducing the initial buffering time.

In some cases, however, in which the transport network is not over-
provisioned (for example dial-up or radio link), it is not possible to obtain
transport bit rates higher than the encoding bit rate B. As a reference, the case
may be considered in which the data is streamed from the server with the same
bit rate as the encoding bit rate (i.e., R = B). For the sake of simplicity, it is
assumed that the transport bit rate R is fitted to the capabilities of the transport
network such that the transport bit rate is same as the streaming rate (i.e.,
Ruansport = R). I this case, the time needed to fill the initial buffer (Tinit) is exactly
the playback time Tpjayback. |

FIG. 2 is an illustrative drawing of a known procedure for reducing the
initial time delay, Tint. In this procedure, assuming that data is available at the
streaming server, Tt is reduced by speeding up the transport bit rate. During
the initial buffering phase, an additional bearer connection 20 is established in
addition to the normal connection 22 in order to effectively double the transport
bit rate from 64 kbps to 128 kbps. This, of course, reduces the initial delay
period by one-half.

FIG. 3 is a graph of cumulated data as a function of time, which more
clearly illustrates the effect achieved by the procedure of FIG. 2. For the sake of
simplicity, a constant rate encoder (for example 64 kbps) is used to illustrate this
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approach. It is assumed that the transport network can support bit rates as high
as Rnax = 128 kbps, and the client application is designed so that the playback
time Tpayback = 1 sec. Thus, the amount of data to be buffered before the
playback can start is L = 64 kbit. If the server streams this amount of data at a
bit rate R = 64 kbps (illustrated by solid line 30), the initial time T; to start
playback is 1 second. If the server streams this amount of data at a bit rate of
128 kbps (illustrated by dotted line 32), the initial buffering time T> is reduced to
0.5 sec.

This approach is possible only if the transport network is capable of
streaming data at a higher bit rate than the encoding bit rate. This is the case
with most of the current Internet connections since bandwidth is generally not an
issue. A problem may occur with links where bandwidth is a scarce resource, as
is the case with radio links. A bandwidth-efficient approach is to provide a
transport link that is matched to the encoding rate, since most of the
transmission is expected to be at that rate.

When the transport bit rate is limited to the encoding rate, a known
solution for reducing the buffering time is to temporarily provide an additional
connection during the buffering period. Using the 3" Generation Partnership
Project (3GPP) terminology, a “temporary bearer” is used for sending data at
higher bit rates during the start-up phase. However, this approach has
disadvantages because additional connections are not always available. For
example in a radio network, the additional bearer 20 in FIG. 2 might not be
provided due to a lack of radio channels. Another disadvantage of the known
approach is an increased need for signaling and a rather complicated process of
establishing and removing the additional connection. There is no straightforward
solution according to the 3GPP standard that avoids the disadvantages raised by
the prior art.

Summary of the Invention

The present invention trades off quality of the application at the beginning
of the session for a reduced initial delay period. By reducing the encoding bit
rate at the application server during the first part of the session, and beginning
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the playback at a lower threshold level in the playback buffer, the application
may be presented initially to the end-user with lower quality, but the delay period
is reduced. The delay period is reduced because fewer bits need to be buffered
in order to provide the predefined amount of playback time. During the period of
reduced quality, the buffer continues to fill. Once the buffer reaches a target
level that provides the predefined amount of playback time at a normal (higher)
quality level, the playback quality can be increased to a normal level.

Thus, in one aspect, the present invention is directed to a method of
reducing the time length of an initial buffering phase of a streaming application in
a communications network having a streaming server with an encoder, a
streaming client with a playback buffer, and a transport network. The method
includes the steps of determining a transport bit rate for the transport network;
encoding data with the encoder at an encoding bit rate that is lower than the
transport bit rate; and transporting the encoded data through the transport
network from the streaming server to the playback buffer in the streaming client
at the transport bit rate. The method also includes beginning playback of the
data when the level of data in the playback buffer reaches a first predefined
threshold level; and increasing the encoding bit rate to equal the transport bit
rate when the level of data in the playback buffer reaches a second predefined
threshold level that is higher than the first predefined threshold level.

In another aspect, the present invention is directed to an alternative
method of reducing the time length of an initial buffering phase of a streaming
application. The method includes the steps of determining a transport bit rate in
the transport network between the streaming server and the playback buffer in
the streaming client; encoding data with the encoder during an initial buffering
period at a first encoding bit rate that is lower than the determined transport bit
rate; and transporting the encoded data through the transport network from the
streaming server to the playback buffer in the streaming client at the transport bit
rate. The method also includes beginning playback of the data at a first quality
level determined by the first encoding bit rate when the level of data in the
playback buffer reaches a first predefined threshold level; increasing the first
encoding bit rate to a second encoding bit rate when the level of data in the
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playback buffer reaches a second predefined threshold level that is higher than
the first predefined threshold level;, and playing back the data at a second quality
level determined by the second encoding bit rate when the level of data in the
playback buffer reaches the second predefined threshold level.

In yet another aspect, the present invention is directed to a method of
reducing the time length of an initial buffering phase of a streaming application in
a communications network having a streaming server with a variable rate
encoder, a streaming client with a playback buffer, and a transport network. The
method includes the steps of determining a transport bit rate in the transport
network for transporting a plurality of frames of data between the streaming
server and the playback buffer in the streaming client; encoding data with the
variable rate encoder during an initial buffering period at a first average encoding
bit rate that is lower than the determined transport bit rate; and transporting the
encoded data through the transport network from the streaming server to the
playback buffer in the streaming client at the transport bit rate. The method also
includes beginning playback of the data at a first quality level determined by the
first average encoding bit rate when the level of data in the playback buffer
reaches a predefined threshold level; and varying the instantaneous encoding bit
rate for each data frame to make the plurality of data frames more equal in size.

In yet another aspect, the present invention is directed to a system in a
communications network for reducing the time length of an initial buffering phase
of a streaming application. The system first includes a streaming server
comprising a muiti-rate encoder that encodes data at an encoding rate selected
from a plurality of encoding rates; a switching mechanism for selecting the
encoding rate; and server logic that controls the switching mechanism.
Secondly, the system includes a streaming client comprising a playback buffer
that stores data received from the server; and client logic that reports buffer
parameters to the server. Thirdly, the system includes a transport network for
transporting data at a transport bit rate from the server to the client. The multi-
rate encoder initially encodes the data at an encoding bit rate that is lower than
the transport bit rate. The playback buffer begins playing back the data at a first
quality level determined by the first encoding bit rate when the level of data in the
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playback buffer reaches a first predefined threshold level. The client logic
reports to the server logic when the level of data in the playback buffer reaches a
second predefined threshold level that is higher than the first predefined
threshold level. The server logic controls the switching mechanism to increase
the first encoding bit rate to a second encoding bit rate when the level of data in
the playback buffer reaches the second predefined threshold level. Finally, the
playback buffer plays back the data at a second quality level determined by the
second encoding bit rate after the level of data in the playback buffer reaches the
second predefined threshold level.

Brief Description of the Drawings
FIG. 1 (Prior Art) is a graph of the number of buffered bits as a function of

time when a constant bit rate encoder is utilized in a known buffering procedure;

FIG. 2 (Prior Art) is an illustrative drawing of a known procedure for
reducing the initial time delay;

FIG. 3 (Prior Art) is a graph of cumulated data as a function of time, which
more clearly illustrates the effect achieved by the procedure of FIG. 2;

FIG. 4 is an illustrative drawing of a procedure for reducing the initial time
delay in accordance with the teachings of the present invention;

FIG. 5 is a graph of the number of buffered bits as a function of time when
utilizing a constant bit rate encoder with the procedure of FIG. 4; and

FIG. 6 is a simplified block diagram of the preferred embodiment of the

system of the present invention.

Detailed Description of Embodiments

FIG. 4 is an illustrative drawing of a procedure for reducing the initial time
delay in accordance with the teachings of the present invention. The present
invention trades the quality of the stream at the beginning of the session for a
reduced buffering time. If the total experienced satisfaction of the end user is
seen as a function of the annoyance for waiting for the session to start and the
quality of the session once it started, then the proposed solution can be used to
increase the total satisfaction by trading off the two terms against each other.
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The present invention reduces the user's annoyance by reducing the buffering
time, at the expense of temporarily reducing the quality of the stream by
temporarily reducing the encoding rate.

As shown in FIG. 4, the initial waiting time is reduced from a reference
waiting time 40 (the waiting time that would be experienced if the data was
encoded at the transport rate) to a new waiting time 42. However, once the
application playback starts, there is a period of decreased quality 44 due to the
lower encoding rate. Once the playback buffer level reaches the target level, the
encoding rate is increased to equal the transport rate, and the streaming quality
is consequently increased to a normal level 46.

The invention may be utilized for both a constant bit rate encoder and a
variable bit rate encoder. In both cases, it is assumed that the target (average)
encoding bit rate can be changed. The invention also protects the receiver
buffer fullness from overflow and underflow using known techniques. However,
the invention may also be applied to cases in which the receiver buffer does not
have a practical upper bound (for example when the client has a hard disk).

The invention utilizes a multi-rate encoder of a known type. A multi-rate
encoder is an encoder that is able to generate encoded data with different
average bit rates. When data is encoded with a high bit rate, the high bit rate
generally leads to a higher perceived quality, as perceived by the end-user. A
lower quality will be perceived when the encoder uses a lower bit rate mode.
However, the lower quality in this instance may not be as low as that
experienced by the end-user when the transmission is affected by errors, or
when some of the data is lost in the network. If there are long delays, or data is
lost in the network, the quality perceived by the end-user may be dramatically
degraded. Thus, the lower quality level proposed by the present invention is
generally better than the low quality that results from transmission errors and\or
losses, even when a higher bit rate mode is utilized.

The multi-rate encoder also provides a way to gracefully degrade the
quality of the stream when network conditions dictate. When the available
transport rate is high, an encoding mode with a high bit rate can be used.

However, if the transport bit rate decreases, for example due to congestion in the
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network, the encoder can be switbhed to a lower bit rate that is fitted to the
reduced transport bit rate. By doing so, the end user quality is gracefully
degraded in a controlled manner.

As noted above, the present invention may be utilized with both constant
fate encoders and variable rate encoders. The main difference between a
constant rate encoder and a variable rate encoder is the amount of bits used to
encode each application frame. For example, in a video application that
generates video frames with a constant time-period, a constant rate encoder
uses the same amount of bits for encoding each frame regardless of the content
of the frame. A variable rate encoder, however, may use different amounts of
bits for each frame, depending on the content of the frame. The muilti-rate
encoder discussed above may be implemented as a constant rate encoder or a
variable rate encoder. If the multi-rate encoder is a constant rate encoder, it is
capable of switching between at least two constant, but different, encoding rates.
If the multi-rate encoder is a variable rate encoder, it is capable of determining
average encoding rates and switching between at least two different average

encoding rates.

Embodiment Using a Constant Bit Rate Encoder

In an exemplary scenario in which a constant bit rate encoder is utilized,
the encoder operates at B, = 64 kbps, and the initial playback buffer size is
large enough for the client to play back data for Tpaysack = 15 without receiving
any more data. This corresponds to a buffer size Liarget = 64 kbits. Given a
transport bit rate of Ryansport = 64 Kbps, the time needed to buffer Liarget is:

T = Ltalget — ‘Bl Tplayback — 64 kbpS -T
init R R 6 4 kbpS playback

=1s (4)

transport transport
FIG. 5 is a graph of the number of buffered bits as a function of time when
utilizing a constant bit rate encoder with the procedure of FIG. 4. The streaming
server initially sends application frames encoded at Bz = 32 kbps. Under the
same buffering constraint (i.e., that the client should be able to playback for
Toayback = 15 without receiving any more data), the amount of data to be buffered

is only L = 32 kbits. Data is buffered for Tint i.e. until L bits have been buffered.
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Tint in this case is equal to the new waiting time 42 in FIG. 4. Since a 64 kbps
transport channel is used, the initial 32 kbits is downloaded to the client in Tint =
0.5 s. Notice that the initial buffering time is reduced to half since B1/ B2 = 2.

At time Tinit, the first frame of the application is played back. More data is then
buffered until the second frame is played. Since the encoding rate is lower than
the transport bit rate, the amount of data buffered in the client will increase even
after playback is started. During N application frames, the extra amount of
buffered data is:

ALzL _L(R_Bz)'N'tframe z(Bl—_‘BZ)‘J\['l‘fmme (5)

targ et
All the application frames have the same size, since a constant bit rate encoder
is used. In the example shown, the period of decreased quality 44 comprises
the period of time in which frames 1-4 are played back. Thereafter, frame 5 and
subsequent frames are played back with normal (higher) quality 46.
The transport bit rate is assumed in this example to be constant and therefore
the buffer fullness varies between two fixed limits 50 and 51. In practice, the
transport bit rate will have variations, for example due to RLC retransmissions,
which means that the buffer fuliness will also have variations.
Since Liarget = Tpiayback - B1 @nd L = Tint - B1 = Tpiayback - B2, it can be shown that
the number of frames that have to be encoded with the lower rate is:
N - ttrame = Tplayback (6)

This means that the amount of data (D) that must be encoded with B2
is:

D2 =N * tyrame - B2 = Tpiayback - B2 = L (7)
Conciuding the example, when a constant bit rate encoder with multiple rates is
available, the pseudo code algorithm to be used to set the initial buffering time

to Tinit is:

% get the input parameters
T_playback

T_init

B_1
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% select the initial encoding rate
B _2=B_1*T._init/ T_playback

% stream
send data encoded at B_2 for T_init % send B_2*T_playback bits
thereafter send data encoded at B_1

The input parameter Tpiayback Should be selected according to the receiver
buffer size. The above pseudo code assumes that the encoder can encode
data at any rate B2, and therefore it uses Ti as an input parameter. If this is not

the case, and a limited number of encoding rates {B:},,y, are available, Tin is

selected from a set of N-1 values. It should also be noted that the shorter the
input Tinit, the lower the initial quality level due to the lower value of B..

FIG. 6 is a simplified block diagram of the preferred embodiment of the
system of the present invention. The preferred embodiment includes a
streaming server 100, a transport network 200, and a steaming client 300. The
streaming server includes a multi-rate encoder 101, so that it can selectively
encode the data utilizing one of two or more encoding rates (for example, 32
kbps or 64 kbps). The encoding rate may be selected, for example, with the
help of a switch 102 if a constant bit rate encoder is used. The transport
network provides a transport channel 400 whose transport bit rate is fitted to the
highest encoding rate of the streaming server.

The streaming client 300 has a playback buffer 301 characterized by a
playback time. The amount of data to be buffered in the playback buffer
depends on the playback time and on the encoding rate. The streaming client
also includes logic 302, which controls the playback buffer and provides access
to the buffer by a decoder (not shown). The logic also uses a control channel
500 to inform a logic device 103 in the server about parameters such as
transport channel bit rate R, initial (target) buffering time T, the time period for
lower quality, and other parameters controlling playback buffer fullness. In an
alternative embodiment, the information about the buffering time is apriori
known by the server so that the control channel 500 is not needed.
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The logic device 103 in the streaming server 100 also triggers the switch
102 to switch between different encoding modes in order to minimize the initial
buffering rate. At the beginning of a streaming session, the logic device 103
selects the lower encoding mode (rate). After the time period for lower quality,
the logic device switches the mode to the higher encoding rate. The exact
implementation of the logic device 103 depends of the characteristics of the
system. In the case of a constant rate encoder with a simple switch, the
implementation is a straightforward algorithm for switching from one constant
rate to another. The algorithm has only two input parameters: Tint controlling
the waiting time, and Tpayback controlling both the buffer fullness level and the

time played back at the lower encoding rate.

Embodiment Using a Variable Bit Rate Encoder

A variable rate encoder may be utilized to provide for more efficient
transmission of data. For the same amount of transmitted data, the quality
perceived by the end user is better when a variable rate encoder is used than
when a constant rate encoder is used. However, the use of a variable bit-rate
encoder on transport channels with limited (upper bounded) bit rates may cause
problems in the client, because use of the variable bit-rate encoder may lead to
an overfilled or underfilled condition in the receiver buffer. The receiver buffer
may overfill when the client decoder extracts fewer bits from the receiver buffer
than the amount of data entering the receiver buffer. The receiver buffer may
underfill when the decoder attempts to consume more bits than are available in
the receiver buffer. In order to cope with this kind of problem, the amount of bits
used to encode each frame has to be planned according to the size of the
receiver buffer, the bandwidth of the transport channel, and so on. Techniques
for varying the instantaneous encoding bit rate around an average bit rate are
known, and are shown, for example, in the published U.S. Patent Application
No. US 2002/0012395 A1 (Song et al.), and in “Long Window Rate Control for
Video Streaming,” (Varsa et al.), Proceedings of the 11" International Packet
Video Workshop, 30 April — 1 May 2001, Kyungju, Korea, pages 154-159. Both
of these references are hereby incorporated by reference herein in their
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entireties.

The rate control process described in these references, while varying the
instantaneous encoding bit rate for each frame, maintains an average (target)
encoding bit rate that is constant in time. It should be recognized that although
this process may be effective in trading-off quality for a more constant frame
size (thereby providing greater protection against overflow or underflow), the
process does not affect the initial delay time. Therefore, this known process
should not be confused with the novel process described herein for switching
between different average encoding bit rates in order to reduce the time-length
of the initial buffering phase.

This embodiment of the present invention utilizes a procedure similar to
the constant bit rate encoder case to achieve similar results for the variable bit
rate encoder case. However, instead of switching between two constant
encoding rates (and handiing frames of constant sizes), this embodiment
switches between two average encoding bit rates. Since a variable bit rate
encoder is being utilized, the frame sizes and encoding rates may vary.
Because of this, if the initial buffering time is reduced, several adverse
consequences are possible. A first possible consequence would be that a
number of frames with relatively few bits of data are received, and the target
buffer fullness decreases, making the client application more sensitive to delay
jitter. Additionally, receiving frames with relatively few bits of data may cause
the receiver buffer to run the risk of underflowing. Conversely, another possible
consequence is that a number of frames with a relatively large number of bits
are received, causing the receiver buffer to run the risk of overflowing. As noted
above, the invention may avoid this risk by varying the instantaneous encoding
bit rate for each frame so that the frame sizes become more equal, which is
done at the expense of slightly decreased quality over the entire video window.

Although the present invention has been described in detail with reference
to only a few exemplary embodiments, those skilled in the art will appreciate that
various modifications can be made without departing from the invention.
Accordingly, the invention is defined only by the following claims, which are

intended to embrace all equivalents thereof.
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WHAT IS CLAIMED IS:

1. A method of reducing the time length of an initial buffering phase of
a streaming application in a communications network having a streaming server
with an encoder, a streaming client with a playback buffer, and a transport
network, said method comprising the steps of:

determining a transport bit rate for the transport network;

encoding data with the encoder at an encoding bit rate that is lower than
the transport bit rate;

transporting the encoded data through the transport network from the
streaming server to the playback buffer in the streaming client at the transport bit
rate;

beginning playback of the data when the level of data in the playback
buffer reaches a first predefined threshold level; and

increasing the encoding bit rate to equal the transport bit rate when the
level of data in the playback buffer reaches a second predefined threshold level
that is higher than the first predefined threshold level.

2. The method of claim 1, wherein the first threshold level is a
quantity of buffered data sufficient to provide a playback period of a predefined
duration when the data is played back at the encoding bit rate, given that no
further data is received.

3. The method of claim 2, wherein the second threshold level is a
quantity of buffered data sufficient to provide a playback period of the predefined
duration when the data is played back at the transport bit rate, given that no

further data is received.

4. The method of claim 1, further comprising matching the encoding
bit rate to the transport bit rate if the transport bit rate changes, thereby
gracefully degrading the quality of the streaming application when network

conditions dictate.
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5. The method of claim 1, wherein the encoder is a variable bit rate
encoder, and the step of encoding data at an encoding bit rate that is lower than
the transport bit rate includes encoding the data at an average encoding bit rate
that is lower than the transport bit rate, and the step of increasing the encoding
bit rate includes increasing the average encoding bit rate to equal the transport
bit rate when the level of data in the playback buffer reaches the second
predefined threshold level.

6. A method of reducing the time length of an initial buffering phase of
a streaming application in a communications network having a streaming server
with an encoder, a streaming client with a playback buffer, and a transport
network, said method comprising the steps of:

determining a transport bit rate in the transport network between the
streaming server and the playback buffer in the streaming client;

encoding data with the encoder during an initial buffering period at a first
encoding bit rate that is lower than the determined transport bit rate,

transporting the encoded data through the transport network from the
streaming server to the playback buffer in the streaming client at the transport bit
rate;

beginning playback of the data at a first quality level determined by the
first encoding bit rate when the level of data in the playback buffer reaches a first
predefined threshold level,

increasing the first encoding bit rate to a second encoding bit rate when
the level of data in the playback buffer reaches a second predefined threshold
level that is higher than the first predefined threshold level; and

playing back the data at a second quality level determined by the second
encoding bit rate when the level of data in the playback buffer reaches the
second predefined threshold level.

- 7. The method of claim 6, further comprising matching the encoding
bit rate to the transport bit rate if the transport bit rate changes, thereby
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gracefully degrading the quality of the streaming application when network
conditions dictate.

8. The method of claim 6, wherein the encoder is a variable bit rate
encoder, and the step of encoding data during the initial buffering period includes
encoding the data at a first average encoding bit rate that is lower than the
transport bit rate, and the step of increasing the first encoding bit rate to a
second encoding bit rate includes increasing the first average encoding bit rate
to a second average encoding bit rate when the level of data in the playback
buffer reaches the second predefined threshold level.

9. The method of claim 6, wherein the step of increasing the first
encoding bit rate includes increasing the first encoding bit rate to equal the

transport bit rate.

10. The method of claim 6, wherein the first threshold level is a
guantity of buffered data sufficient to provide a playback period of a predefined
duration when the data is played back at the first encoding bit rate, given that no

further data is received.

11.  The method of claim 10, wherein the second threshold level is a
quantity of buffered data sufficient to provide a playback period of the predefined
duration when the data is played back at the second encoding bit rate, given that
no further data is received.

12. A method of reducing the time length of an initial buffering phase of
a streaming application in a communications network having a streaming server
with a variable rate encoder, a streaming client with a playback buffer, and a
transport network, said method comprising the steps of:

determining a transport bit rate in the transport network for transporting a
plurality of frames of data between the streaming server and the playback buffer

in the streaming client;

IPR2022-01227
EXHIBIT 1003 - PAGE 02267



WO 2004/039034 PCT/IB2003/004675

10

15

20

25

30

-18-

encoding data with the variable rate encoder during an initial buffering
period at a first average encoding bit rate that is lower than the determined
transport bit rate;,

transporting the encoded data through the transport network from the
streaming server to the playback buffer in the streaming client at the transport bit
rate;

beginning playback of the data at a first quality level determined by the
first average encoding bit rate when the level of data in the playback buffer
reaches a predefined threshold level; and

varying the instantaneous encoding bit rate for each data frame to make

the plurality of data frames more equal in size.

13. The method of claim 12, wherein the predefined threshold level is a
quantity of buffered data sufficient to provide a playback period of a predefined
duration when the data is played back at the first average encoding bit rate,
given that no further data is received.

14. The method of claim 12, further comprising the step of increasing
the first average encoding bit rate to a second average encoding bit rate when
the level of data in the playback buffer reaches a second predefined threshold
level that is higher than the first predefined threshold level.

15. A system in a communications network for reducing the time length
of an initial buffering phase of a streaming application, said system comprising:
a streaming server comprising:
a multi-rate encoder that encodes data at an encoding rate
selected from a plurality of encoding rates;
a switching mechanism for selecting the encoding rate; and
server logic that controls the switching mechanism;
a streaming client comprising:
a playback buffer that stores data received from the server; and

client logic that reports buffer parameters to the server; and
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a transport network for transporting a plurality of data frames at a
transport bit rate from the server to the client;
wherein:
the multi-rate encoder initially encodes the data at an encoding bit
rate that is lower than the transport bit rate;
the playback buffer begins playing back the data at a first quality
level determined by the first encoding bit rate when the level of data in the
playback buffer reaches a first predefined threshold level;
the client logic reports to the server logic when the level of data in
the playback buffer reaches a second predefined threshold level that is higher
than the first predefined threshold level,
the server logic controls the switching mechanism to increase the
first encoding bit rate to a second encoding bit rate when the level of data in the
playback buffer reaches the second predefined threshold level; and
the playback buffer plays back the data at a second quality level
determined by the second encoding bit rate after the level of data in the playback

buffer reaches the second predefined threshold level.

16. The method of claim 15, wherein the server logic is adapted to
control the switching mechanism to increase the first encoding bit rate to equal
the transport bit rate when the level of data in the playback buffer reaches the
second predefined threshold level.

17. The system of claim 16, wherein the first threshold level is a
quantity of buffered data sufficient to provide a playback period of a predefined
duration when the data is played back at the first encoding bit rate, given that no

further data is received.

18. The system of claim 17, wherein the second threshold level is a
quantity of buffered data sufficient to provide a playback period of the predefined
duration when the data is played back at the transport bit rate, given that no
further data is received.
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19.  The system of claim 18, wherein the multi-rate encoder is adapted
to match the encoding bit rate to the transport bit rate if the transport bit rate
changes, thereby gracefully degrading the quality of the stream when network

5 conditions dictate.

20. The system of claim 15, wherein the multi-rate encoder is a
variable bit rate encoder that initially encodes the data at a first average
encoding bit rate that is lower than the transport bit rate, and the server logic

10  controls the switching mechanism to increase the first average encoding bit rate
to a second average encoding bit rate when the level of data in the playback
buffer reaches the second predefined threshold level.

21. The system of claim 20, wherein the variable bit rate encoder
15 varies the instantaneous encoding bit rate for each data frame to make the

plurality of data frames more equal in size.
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1

METHOD OF BROADCASTING MULTIMEDIA CONTENT VIA A DISTRIBUTION NETWORK

FIELD OF THE INVENTION

The present invention relates to a method of transmitting a multimedia content
to a client device. The invention also relates to a system, a content server, and a client device
specifically designed to implement such a transmission method.

The invention has interesting applications for the transmission of pay content
to client devices via the Internet, in particular for the transmission of live content (live events,

live shows, broadcast TV programs and the like).

BACKGROUND OF THE INVENTION

European patent application n°1 187 423 describes methods of transmitting
on- demand information whose content varies with time, like music or video. In particular, it
describes a so-called buffering distribution method that consists in dividing a single piece of
content into a plurality of files and in downloading the content file by file, starting from the
first file. This buffering distribution method is described as providing the advantage of
reducing the waiting time before starting playback (while part N is being downloaded, part
N-1 can be played).

One of the objects of the invention is to propose improvements for such a

distribution method.

SUMMARY OF THE INVENTION

This is achieved with a system as defined in claims 1 to 3, a content server as
defined in claims 4 to 7, a client device as defined in claims 8 and 9 and a method as defined
in claim 10. ;

A system according to the invention comprises:

- a source for acquiring a multimedia content,

- an encoder for encoding said multimedia content,

- a slicer for slicing said encoded multimedia content into at least one set of slices, and for
providing at least one set of files from said at least one set of slices, said slicer implementing

an encryption algorithm, such that at least the slice contained in a file cannot be used without
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a decryption key associated therewith,

- a distribution network,

- an access provider for providing a client device with an access to said distribution network,
- a content server linked to said distribution network and having access to said set or sets of
files for downloading at least one of said files to said client device via said distribution
network upon reception of a request from said client device, and

- a key server linked to said distribution network for providing said client device with the
decryption key or keys that are associated with the downloaded files.

With the invention, the content is divided into a set of slices and a file is
generated for each slice. The slices (or the files) are encrypted before downloading in such a
way that the client device cannot use the slice (or the file) before having acquired the
associated decryption key. The invention thereby allows protecting a downloaded content on
a slice-by-slice basis (or on a file-by-file basis) rather than protecting a downloaded content
as a whole.

This is advantageous for the following reason: when the downloaded content
is protected via encryption, the decryption key is usually provided after the download has
been completed so as to make sure that the download was successful (thereby eliminating the
risk that the client pays for something that he will eventually not receive) and to avoid that
the client may watch the content and disconnect before being charged. Protecting the slices
(or the files) one by one (or group by group) allows the client to decrypt and therefore start
playing the content before all the files are downloaded while making sure that the client
received correctly what he paid for, and cannot use what he did not pay for.

With the invention, the client does not have to pay for the whole content
beforehand. Payment is progressive as playing goes along. The client can start playing a
content and disconnect before the whole content has been downloaded if he wishes to do so.
In such a case he will only pay for what he eventually received.

The invention safeguards the interests of both the content provider and the
client.

According to the invention, the file-based content is downloaded from the
content server to the client device via a point-to-point connection. On IP networks, point-to-
point connections are usually ruled by the HTTP protocol (Hyper Text Transfer Protocol,
defined in the RFC2616 of the IETF). The HTTP protocol is the basis for the World Wide
Web and therefore has the great advantage of being accepted by all firewalls and Networks
Address Translators (which is not the case with the RTP/UDP transport protocol). This
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means that the transmitted content will be accessible for any client device having access to
the World Wide Web without restriction. Another advantage of using a downloading
distribution mode is that it is highly reliable.

However, using a downloading distribution mode of the type described in
European patent application n°1187423 has the drawback that all files have to be transmitted,
starting from the first file. With such a downloading distribution mode, the client cannot
access the content at random. Transmission of a live content (that is, a content made available

in real-time, like live events, live shows, broadcast TV programes,...) cannot be achieved.

In an advantageous embodiment of the invention, the slices are generated in
such a way that they can be decoded independently of each other. This means that the client
does not need to receive the content from its beginning. It can start receiving the content from
any slice. When a client sends an initial request directed to a live content, he will receive
either the previous file (which means he will receive slightly outdated information) or he will
have to wait for the next file to get ready.

With the invention, it is also possible to download one file only, upon
reception of a request by a client device. This is advantageous for certain applications, for
example, to allow clients to get a quick overview of the results during championships.

When a plurality of files is to be downloaded, the files can be either fetched
one by one by the client device or sent one by one by the content server upon reception of an
initial request. In practice, it is not certain that all client browsers will support reception of
several files in response to one single request. Thefefore, it will usually be preferred that the
client device fetches the files one by one (i.e. sends a fetching request for each file to be
downloaded). The client device can be designed specifically so as to automatically send the
fetching request at the appropriate time. Alternatively, the content server can send a
document to the client device, said document causing the client device to repetitively send a
fetching request. Advantageously, said document comprises an instruction for the client
device to send a subsequent fetching request a certain amount of time before the end of the
playback of the previous file. In such a way, it is ensured that the next file will reach the
client device early enough, and that the client will not experience any gap in the playback

process.
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention are further described with reference to
the following drawings:
- Fig. 1 is a schematic representation of a first example of a system according to the
invention,
- Fig.2 is a schematic representation of a second example of a system according to the
invention,
- Fig. 3 is a schematic representation of a set of files generated by a slicer according to the
invention,
- Fig. 4 is a first example of a protocol to be implemented for the client device to acquire the
decryption key associated with a specific file,
- Fig. 5 is a second example of a protocol to be implemented for the client device to acquire
the decryption key associated with a specific file,
- Fig. 6 is a block diagram of a first example of a method according to the invention for
downloading a live multimedia content,
- Fig. 7 is a block diagram of a second example of a method according to the invention for

downloading a live multimedia content.

DESCRIPTION OF EMBODIMENTS

Fig.1 is a schematic diagram of a first example of a system according to the
invention. The system of Fig. 1 comprises:
- a source 1 for acquiring a multimedia content;
- an encoder 5 for encoding a received multimedia content,
- a slicer 6 for slicing an encoded multimedia content into a set of slices and for providing a
set of files, each file containing a slice of said encoded multimedia content, said slicer
implementing an encryption algorithm, such that at least the slice contained in a file cannot
be used without a decryption key associated therewith,
- a content server 8 having access to said files,
- a distribution network 10, the content server 8 being linked to the distribution network 10,
- an access provider 12 for providing a client device 14 with an access to the distribution
network 10,
- akey server 15 linked to the distribution network 10 for providing the client device 14 with
the decryption key or keys that are associated with the downloaded files.
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In the system of Fig.1, the source 1, the encoder 5 and the slicer 6 may be
physically located in one or in several devices.

Fig. 2 is a schematic representation of a second example of a system according
to the invention. In addition to the elements described above with reference to Fig.1, the
system of Fig.2 comprises:

- a broadcasting system 16 for broadcasting the multimedia content provided by the source 1;
and

- areceiver 17 for receiving the broadcast multimedia content, and forwarding the received
multimedia content to the slicer 6.

The client device 14 has (amongst other means not represented in Fig.1) a
communication unit 20 for transmission/reception to/from the access provider 12, a player 22
for playing an encoded multimedia content, and a display 24 for displaying a multimedia
content. The client device 14 may be either a mobile device (like a mobile phone), in which
case the communication unit 20 is a radio communication unit, or a wired device (like a PC),
in which case the communication unit 20 is a wired communication unit. The distribution
network 10 is typically the Internet network.

The broadcasting system 16 is, for instance, a satellite broadcasting network
and the receiver 17 is a satellite receiver. This is not restrictive: any other broadcasting means
could be used instead of satellite broadcasting means. The broadcast multimedia content may
be any multimedia content that is transmitted and can be received by a number of receivers
including the receiver 17. The broadcast multimedia content may be, for instance, a television
program, a pre-recorded event/program, a live event, etc. The encoder 5 is responsible for
encoding the received multimedia content. The encoder 5 is compliant with, for instance, one
of the MPEG standards, or with H263.

The encoder 5 and the slicer 6 are either implemented in a single device or in
two separate devices. In both cases, what is transmitted from the encoder 5 to the slicer 6 is
an encoded video stream. Advantageously, this encoded video stream is transmitted from the
encoder 5 to the slicer 6 over IP by using the RTP protocol. This is not restrictive. By way of
example, the transport layer of the MPEG-2 standard, known as MPEG-2 TS, could be used
as well.

In practice, the files generated by the slicer 6 are stored in a storage unit 26 to
which the content server 8 has access. The storage unit 26 is shared by the slicer 6 and the
content server 8. The storage unit 26 may be part of the content server 8 or can be located

remotely.
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The slicer 6 has the following functions:

a) It slices the encoded content generated by the encoder 5 into a plurality of slices, where
each slice comprises a given amount of time of the encoded multimedia content.

b) It generates a file from each slice.

c) It implements an encryption algorithm, such that at least the slice contained in a file cannot
be used without a decryption key associated therewith. This can be achieved by encrypting
the slice or encrypting the file. Encrypting the files has the advantage of simplicity.
Encrypting the slices is more complex. However, it allows accessing the file information
contained in the file structure (for example, in the headers) at the client side without having
to decrypt the file first. By way of example, the encryption algorithm used by the slicer 6 is
AES (Advanced Encryption Standard). Encryption is done by using an encryption key. An
associated decryption key is needed to achieve decryption of the encoded entity (the slice or
the file). The key server 15 is responsible for delivering the encryption key to the slicer 6 and
the decryption key to the client device 14.

The slicer 6 can generate a plurality of sets of files for the same multimedia
content. By way of example, when the slicer 6 generates a plurality of sets of files, a plurality
of sets of slicing positions can be used, each set of slicing positions being shifted in time as
compared with the other sets of slicing positions. Generating a plurality of sets of files is
advantageous because it allows reducing the delay experienced by the client when he sends a
request for a live content.

Fig.3 is a representation of a set S; of files F;; (j=1,...,N) generated by the
slicer 6 by slicing an encoded multimedia content at slicing positions Tj; (j=1,...,N-1).

In an advantageous embodiment, the slices are generated in such a way that
they can be decoded independently of each other. In practice, any encoded multimedia
content generated by a multimedia encoder comprises so-called Random Access Points
(RAP). In order to produce slices that can be decoded independently of the others, the slicer 6
slices the encoded multimedia content in such a way that each slice starts with a Random
Access Point. For instance, when the encoder is compliant with the MPEG-2 or MPEG-4
standard, the random access points are the I-frames of the MPEG-encoded multimedia
content, and the slicing positions are chosen in such a way that the first frame of each slice is
an I-frame.

Optionally, the size of the slices is adjustable. It may be identical for all slices

or it may vary from one slice to another (for instance, the size of the slices may increase with

IPR2022-01227
EXHIBIT 1003 - PAGE 02284



10

15

20

25

30

WO 2005/004485 PCT/IB2004/002140
7

time). The best efficiency is obtained with files that are relatively long because the more files
are transported, the more overhead due to file headers is obtained.

Each file generated by the slicer 6 is stored as a file in the storage unit 26. The
storage unit 26 has to be “cleaned” on a regular basis to ensure that there is room available
for storing the newly generated files. A way of cleaning the storage unit is to re-use file
names on a regular basis. An alternative way is to use different file names for each file, and
to delete the aging files on a regular basis.

The content server 8 and the key server 15 are linked to the distribution
network 10. The client device 14 has access to the distribution network 10 via the access
provider 12. Typically, the client device 14 can load, through the distribution network 10,a
page containing at least one link to one encoded multimedia content that the content server 8
offers to download. When a user clicks on said link, an initial request Ry, directed to said
encoded multimedia content is sent automatically to the content server 8. There are several
possible ways for the content server 8 to handle the initial request R,.

In a first embodiment, the content server 8 downloads a single file in response
to the client request. This implementation can be used for specific applications, for instance,
for applications offering the client to pick up information regarding a live event. It can also
be used with a player 22 specifically designed to cause the client device 14 to send the initial
request R repetitively.

In a second embodiment, the content server 8 downloads the files one by one
as soon as they are ready at the server side. This embodiment has the advantage of being easy
to implement. However, there is a risk that certain client browsers will not support reception
of several files in response to one single request.

In a third embodiment, the content server 8 sends a document to the client
device 14 upon reception of the initial request Ry. This document causes the client device 14
to repetitively send a fetching request designating the encoded multimedia content.

By way of example, the document sent by the content server 8 may be a page
comprising an automatic refresh command. An example of such a page is given below:
<html>
<head>
<META meta http-equiv=""Refresh" content="134" ;
url="http://www.yoursite.com/live2download.html'"
</head>
<embed src="live2download.mp4" width="240" height="240">
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</embed>
</html>

Such a page causes the client browser to reload the file “live2download.mp4”
every 134 seconds (which is the duration of a file in this example).

Alternatively, the document sent by the content server 8 may be a standard
description of the multimedia content, said standard description being intended to be
processed by the player 22 in a standard way. Such a description may be, for instance, an
SMIL description (SMIL is a W3C standard defining XML-based audio/video scene
descriptions). An example of such an SMIL description is given below:
<smil>
<head>
<layout>
<root-layout width=""240" height="240" background-color="white" />
<region regionName="im" left="0" top=""0" width="240" height=""240"/>
</layout> |
</head>
<body>
<seq repeatCount = "indefinite" >
<video id="vid" src="live2download.mp4" region="im" />
</seq>
</body>
</smil>

The effect of this SMIL document is to cause the player 17 to play the file
"live2download.mp4" repetitively. As a result, the client device will repetitively send
fetching requests directed to the file "live2download.mp4".

Advantageously, the SMIL document sent by the content server 8 comprises a
command indicating that the files have to be fetched some time in advance (that is, some time
before the end of the playback of the previous file). This ensures that the next file will arrive
at the client device 14 in time so that the client will not experience a gap in the rendering of
the multimedia content. An example of an SMIL description having such a command is given
below:
<smil>
<head>

<layout>
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<root-layout width="240" height="240" background-color="white"/>
<region regionName="1im" left="0" top="0" width="240" height="'240"/>
</layout>
</head>
<body>
<seq repeatCount = "indefinite" >
<video id="vid" src="live2downloadl.mp4" region="im" clipBegin = "0s" dur =
"25s" />
<par>
<prefetch src="1live2download2.mp4" mediaTime ="5s" />
<video id="vid" src="live2downloadl.mp4" region="im" clipBegin = "25s" />
</par>
<video id="vid" src="live2download2.mp4" region="im" clipBegin = "0s" dur =
"25s" />
<par>
<prefetch src="1live2download1l.mp4" mediaTime ="5s" />
<video id="vid" src="live2download2.mp4" region="im" clipBegin = ""25s" />
</par> ‘
</seq>
</body>
</smil>

This document is written for slices containing 30s of content. It causes the
player 17 to execute the following operations in sequence:
a) playing the first 25s of a first source (live2download1.mp4);
b) playing the last 5s of the first source and in parallel fetching the first 5s of a second source
(live2download2.mp4);
¢) playing the first 25s of the second source (which can be done without delay since the first
5s have been pre-fetched).
Using two different sources is an implementation trick. The content server 8 must be
designed to recognize that the first and the second source correspond to the same encoded
multimedia content.

When the content to be downloaded is a live content, the server has to select
which file to download upon reception of the initial request Ry or upon reception of the

fetching requests. The content server 8 can either select the most recent file or the first file to
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get ready. The consequence of selecting the most recent file is that the client will receive
outdated data. The conscquence of selecting the first file to get ready is that the client will
have to wait a certain time before getting a response. In Fig.2, an arrow A indicates the
reception of the initial request Ro by the content server 8. If the downloaded file is file F; 1,
the client will not experience any delay; however he will receive data that will be late by a
time equal to aj;. If the downloaded file is file F, , the client will not receive outdated data;
however, he will experience a delay equal to b;,.

When the download of a file is achieved, the client device 14 has to acquire
the associated decryption key in order to be able to play the content of the file. Two ways of
acquiring this decryption key will now be described with reference to Fig. 4 and Fig.5,
respectively.

In Fig.4, the client device 14 sends an acknowledgment 30 to the content
server 8 indicating that the download was successfully completed. Upon reception of the
acknowledgement 30, the content server 8 sends a notification 32 to the key server 15. Upon
reception of the notification 32, the key server 15 sends a message 34 containing the
appropriate decryption key to the client device 14.

In Fig.5, the client device 14 sends an acknowledgment 40 to the content
server 8 indicating that the download was successfully completed and a request 42 to the key
server 15. Upon reception of the acknowledgement 40, the content server 8 sends a
notification 43 to the key server 15. Upon reception of the notification 43 and the request 42,
the key server 15 sends a message 44 containing the appropriate decryption key to the client
device 14.

The transmissions via the distribution network 10 are ruled by the HTTP
protocol.

A first example of a method according to the invention of transmitting a
multimedia content M to a client device 14 will now be described with reference to Fig.6. It
comprises:

- a step X1 of producing an encoded multimedia content E(M) from the multimedia content
M,

- a step X2 of'slicing the encoded multimedia content E(M) into a set of slices Si,

- a step X3 of encrypting a slice Si (or a group of slices) with an encryption key KXi by
applying an encryption algorithm X, thereby providing encrypted slices X(Si, KXi),

- a step X4 of providing a set of files Fi, where each file Fi contains an encrypted slice X(Si,

KXi),
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- a step X5 of downloading at least one of said files Fi to the client device 14 via the
distribution network 10 upon reception of an initial request Rq directed to the multimedia
content M from the client device 14.

A second example of a method according to the invention of transmitting a
multimedia content M to a client device 14 will now be described with reference to Fig.6. It
comprises:

- a step X10 of producing an encoded multimedia content E(M) from the multimedia content
M,

- a step X20 of slicing the encoded multimedia content E(M) into a set of slices Si,

- a step X25 of providing a set of files Fi, where each file Fi contains a slice Si,

- a step X30 of encrypting a file Fi (or a group of files) with an encryption key KXi by
applying an encryption algorithm X, thereby providing encrypted files X(Fi, KXi),

- a step X50 of downloading at least one of said files X(Fi,Kxi) to the client device 14 via the
distribution network 10 upon reception of an initial request Ry directed to the multimedia
content M from the client device 14.

These steps are implemented by way of specific hardware and/or software
comprised in one or several devices. For instance, steps X1 and X10 are implemented by the
encoder 5, steps X2, X3, X4 and X20, X25, X30 are implemented by the slicer 6, and steps
X5 and X50 are implemented by the content server 8.

With respect to the described network, server, system, slicer, client device, and
downloading method, modifications or improvements may be proposed without departing
from the scope of the invention. The invention is thus not limited to the examples provided.

File transfer protocols other than HTTP may be used (for example, FTP).

The content server and the key server may be the same physical entity. The
encryption may be either applied to the slices or to the files. The encryption key and the

associated decryption key may be different or identical, depending on the encryption

algorithm that is used.

Use of the verb “comprise” and its conjugations in the description and in the
claims does not exclude the presence of elements or steps other than those stated in the
description and in the claims.

Use of the article “a” or “an” to designate an element or a step does not

exclude the presence of a plurality of such elements or steps.
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CLAIMS

1. A system comprising at least:

- a source (1) for acquiring a multimedia content,

- an encoder (5) for encoding said multimedia content,

- a slicer (6) for slicing said encoded multimedia content into at least one set of slices, and for
providing at least one set of files from said at least one set of slices, said slicer implementing
an encryption algorithm, such that at least the slice contained in a file cannot be used without
a decryption key associated therewith,

- a distribution network (10),

- an access provider (12) for providing a client device (14) with an access to said distribution
network,

- a content server (8) linked to said distribution network and having access to said set or sets
of files for downloading at least one of said files to said client device via said distribution
network upon reception of a request from said client device, and

- a key server linked to said distribution network for providing said client device with the

decryption key or keys that are associated with the downloaded files.

2. A system as claimed in claim 1, wherein a decryption key is provided to said client

device upon successful downloading of the file or files it is associated with.

3. A system as claimed in claim 1, wherein slices are generated in such a way that they can

be decoded independently of each other.

4. A content server (8) having access to at least one set of files (S;) generated by slicing an
encoded multimedia content into at least one set of slices and providing at least one set of
files (Fy;) from said at least one set of slices by implementation of an encryption algorithm,
such that at least the slice contained in a file cannot be used without a decryption key
associated therewith,

said content server having means for downloading to a client device (14) at least one of said

files upon reception of a request from said client device.
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5. A content server as claimed in claim 4, wherein said files originate from slices that can be

decoded independently of each other.

6. A content server as claimed in claim 4, having means for sending a notification to a key
server upon successful downloading of a file to said client device so that said key server

provides said client device with the decryption key associated with said file.

7. A content server as claimed in claim 4, wherein said downloading means comprise:

- means for sending a document to said client device upon reception of said request, said
document causing said client device to repetitively send a fetching request designating said
encoded multimedia content,

- means for selecting which file is to be downloaded amongst said set or sets of files, upon
reception of said fetching requests from said client device,

- means for downloading the selected file.

8. A client device having:

- means for connection to a content server, said content server having access to at least one
set of files (S;) generated by slicing an encoded multimedia content into at least one set of
slices, each file containing a slice, and by implementing an encryption algorithm, such that at
least the slice contained in a file cannot be used without a decryption key associated
therewith, said content server offering to download at least part of said encoded multimedia
content on a file-by-file basis,

- means for repeatedly sending to said content server a request directed to said encoded
multimedia content,

- means for receiving one of said files in response to each request,

- means for acquiring the decryption key associated with each file,

- means for decrypting and playing said files.

9. A client device as claimed in claim 8, further comprising means for sending a subsequent

request before the end of the playback of the current file.

10. A method of transmitting an encoded multimedia content to a client device, said method
comprising the steps of?:

- encoding a multimedia content,
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- slicing said encoded multimedia content into at least one set of slices and providing at least

one set of files from said at least one set of slices, said slicing step including an encryption

step, such that at least the slice contained in a file cannot be used without a decryption key

associated therewith,

- downloading at least one of said files to said client device via said distribution network

upon reception of a request from said client device.
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CERTIFICATION STATEMENT

Please see 37 CFR 1.87 and 1.98 to make the appropriate selection{s);

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.87(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
" foreign patent office in a counterpart foreign application and, fo the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to
any individual designated in 37 CFR 1.88(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

j See attached certification statemant.

:] The fee set forth in 37 CFR 1.17 {p) has been submitted herewith.

j A certification statement is not submitled hergwith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

{Ernest D. Buill Date
Signatre oYYYY-Mnee  12016-11-13
30y
Name/Print Ernest D. Buff Sg?igtfa“ﬁn 25.833

This collection of information is required by 37 CFR 1.87 and 1.88. The informationis required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37
CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time
you raquire 1o complets this form andfor suggestions for reducing this burden, should be sent to the Chisfl Information

Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1480, Alexandria, VA 22313-1480.

DO NOT SEND FEESOR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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e0e9d
Warnings:
Information:
23324044
. NPLPart180f20-part1-embcut.
8 Non Patent Literature de) no 220
p 71a661a5eeebc91589a9b307121b87e5037
dcbfe
Warnings:
Information:
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NPLPart180f20-part2-embcut.

7899629

9 Non Patent Literature df no 100
p 312a32bc5bd3f936bas79dfdc63ac7e7dce
b143c
Warnings:
Information:
15484625
10 Non Patent Literature NPLPart1§of2tO—§?rt3—a— no 80
embcu p ef3266b3ec8cdd59fbd75b20e91ababd bf1
6bfec
Warnings:
Information:
10760082
. NPLPart180f20-part3-b-
11 Non Patent Literature beut 5f no 40
embcu p 11113114a06e28b4bface70eedd891382d7|
4255f
Warnings:
Information:
18790681
. NPLPart180f20-part4-embcut.
12 Non Patent Literature de) no 100
p 430daebbd2ebc26693ch46cb21d91f3d0eq]
aSfae
Warnings:
Information:
10103519
13 Non Patent Literature NPLPart1§of2tO—§?rt5—a— no 50
embcu p ede1b7d1cc3dc0c59f532af756981a6062e1
ase3
Warnings:
Information:
17009304
14 Non Patent Literature NPLPart1%t3)of2tO—5?rt5—b— no 50
embcu p 339b0195bd21f4d2fdfe8602b863f270e2dd
9afs
Warnings:
Information:
10103519
. NPLPart180f20-part6-embcut.
15 Non Patent Literature de) no 50
p e446e43caba37ad 1fb8abb59ce75c882f439
21dd
Warnings:
Information:
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NPLPart180f20-part7-embcut.

17009307

16 Non Patent Literature df no 50
p 363dba22ccad2bd25423db046bc6d6f487
b5393d
Warnings:
Information:
23869343
. NPLPart180f20-part8-embcut.
17 Non Patent Literature de) no 80
p 5664f0879da24b8ace78ed390ea7efd9c531,
9d6d
Warnings:
Information:
3474599
. NPLPart180f20-part9-embcut.
18 Non Patent Literature de) no 20
p Obabd1e4ce87168d26e179cd2300ccbc21]
8fada
Warnings:
Information:
21399671
. NPLPart180f20-part10-embcut,
19 Non Patent Literature c?f no 100
p 4e4485ca7705e00b687a49035a36f460950
21895
Warnings:
Information:
13979869
. NPLPart180f20-part11-embcut,
20 Non Patent Literature ch)f no 50
p 60b4bc124c99f8H9913d0fad 76079 1e958fd|
9f3e
Warnings:
Information:
12430129
. NPLPart180f20-part12-embcut,
21 Non Patent Literature ch)f no 50
p cc480b2e7ba3e58cc2914e568e7f1fddeaf]
74e0
Warnings:
Information:
16047670
. NPLPart180f20-part13-embcut,
22 Non Patent Literature c?f no 80
p 1673ea821975e7772b7706c12e7efa7b263
6891
Warnings:
Information:

IPR2022-01227
EXHIBIT 1003 - PAGE 02318



NPLPart180f20-part14-embcut.

18694525

23 Non Patent Literature dF no 100
p 69207ce731481f8aaa10093daebe61a86dd
6a605
Warnings:
Information:
25847382
. NPLPart180f20-part15-embcut,
24 Non Patent Literature ch)f no 100
p 89cce96e6c40832bf05a959e04fc46edb40f]
ac08
Warnings:
Information:
23605677
. NPLPart180f20-part16-embcut,
25 Non Patent Literature c?f no 100
p ff45d041c8111a81ebeb6dbclae722cal1c4
d7do
Warnings:
Information:
21307294
. NPLPart180f20-part17-embcut,
26 Non Patent Literature c?f no 50
p 8f3c27179cdc80153b777e1d2fd85812532
81ff6
Warnings:
Information:
15735773
. NPLPart180f20-part18-embcut,
27 Non Patent Literature ch)f no 50
p 2a8d7d4fce81b5674ba50024dfdd1b68d b0y
7de90
Warnings:
Information:
15538758
. NPLPart180f20-part19-embcut,
28 Non Patent Literature ch)f no 100
p b86ch751652351¢551d9c8d7a0124c31ca8
99059
Warnings:
Information:
17409904
. NPLPart180f20-part20-embcut,
29 Non Patent Literature c?f no 110
p a3b5ef7d060ba48b9dec9691edb66050aak
ddf31
Warnings:
Information:
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17994335

NPLPart180f20-part21-embcut.

30 Non Patent Literature dF no 116
p 9d4555da4b49780c4173bb3bf17d6c077d
982e2d
Warnings:
Information:
10592285
31 Non Patent Literature NPLPart190f20.pdf no 103
1d2fad39baeb20fd8e7906cfce2a94664 10b
2362
Warnings:
Information:
12069594
. NPLPart200f20-part1-embcut.
32 Non Patent Literature de) no 80
p 70a95da73c24e7dbe960a3b833e4af4e2bs|
b827f
Warnings:
Information:
12273639
. NPLPart200f20-part2-embcut.
33 Non Patent Literature de) no 59
p 4150205e3e637679a5fd6a47b3fa1925bc6
74311
Warnings:
Information:
Total Files Size (in bytes): 543160817

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
ERNEST D. BUFF

M A ” L UE‘?@T Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450
www.uspto.gov
’ 0CT 19 2016
ERNEST D. BUFF AND ASSOCIATES, LLC.

231 SOMERVILLE ROAD OFF
BEDMINSTER NJ 07921 ~ ICE OF PETITIONS

Doc Code: TRACK1.GRANT

Decision Granting Request for
Prioritized Examination Application No.: 15/283,544
(Track | or After RCE)

1. THE REQUEST FILED October 3, 2016 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A X foran original nonprovisional application (Track 1).
B. ] foran application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four independent

claims, more than thirty total claims, or a multiple dependent claim;

filing a request for continued examination;
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;
mailing of a final Office action;

I®mMmoo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Brian W. Brown at 571-272-5338.

/Brian W. Brown/ Petitions Examiner, Office of Petitions
[Signature] (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/283,544 10/03/2016 730 0021-49 CON4B 12 3
CONFIRMATION NO. 5655
25901 FILING RECEIPT
ERNEST D. BUFF
T AND ASSOCIATES, LG, O A

231 SOMERVILLE ROAD
BEDMINSTER, NJ 07921

Date Mailed: 10/17/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Harold Edward Price, Bethel Park, PA;
Applicant(s)

WAG ACQUISITION, L.L.C., Flanders, NJ;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/815,040 01/25/2013
which is a CON of 13/385,375 02/16/2012 PAT 8364839
which is a CON of 12/800,177 05/10/2010 PAT 8185611
which is a CON of 10/893,814 07/19/2004 PAT 7716358
which is a CIP of 09/819,337 03/28/2001 PAT 6766376
which claims benefit of 60/231,997 09/12/2000

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 10/14/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/283,544

Projected Publication Date: 01/26/2017
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

STREAMING MEDIA DELIVERY SYSTEM

Preliminary Class

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/283,544 10/03/2016 Harold Edward Price 0021-49 CON4B
CONFIRMATION NO. 5655
25901 INFORMAL NOTICE

ERNEST D. BUFF

ERNEST D. BUFF AND ASSOCIATES, LLC.
231 SOMERVILLE ROAD

BEDMINSTER, NJ 07921

IR IR R RTR e
000000086515472

Date Mailed: 10/17/2016

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid

further processing delays.

A new inventor's oath or declaration that identifies this application (e.g., by Application Number and filing
date) is required. The inventor's oath or declaration does not comply with 37 CFR 1.63 in that it:
+ does not state that the above-identified application was made or authorized to be made by the person

executing the oath or declaration.
Harold Edward Price

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mgabre/
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/283,544
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A 300 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A 360 N/A
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 12 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = 210 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/283,544 10/03/2016 Harold Edward Price 0021-49 CON4B
CONFIRMATION NO. 5655
25901 IMPROPER CFR REQUEST
ERNEST D. BUFF
ERNEST D. BUFF AND ASSOCIATES, LLC. LR
231 SOMERVILLE ROAD 000000086515513

BEDMINSTER, NJ 07921

Date Mailed: 10/17/2016

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

+ One or more of the benefit claims under 35 U.S.C. § 120 cannot be included on the Filing Receipt since
applicant did not specify whether the application is a continuation, divisional or continuation-in-part of the prior
application. Applicant must submit a new application data sheet (ADS) that sets forth the relationship, and the

ADS must be accompanied by a petition under 37 CFR 1.78 if filed after the time period set forth in 37 CFR
1.78.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/lphan/
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Price Applicant's Ref.: 0021-49-CON4B

STREAMING MEDIA DELIVERY SYSTEM
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. patent application Ser. No. 13/815,040,
filed Jan. 25, 2013 (published on Jun. 13, 2013 as U.S. patent publication number
2013/0151724 A1), which was a continuation of U.S. patent application Ser. No.
13/385,375, filed Feb. 16, 2012 (published on Jun. 28, 2012 as U.S. patent publication
number 2012/0166669 Al and now U.S. Pat. No. 8,364,839, issued Jan. 29, 2013), which
was a continuation of U.S. patent application Ser. No. 12/800,177, filed May 10, 2010
(published on Sep. 2, 2010 as U.S. patent publication number 2010/0223362 Al and
now U.S. Pat. No. 8,185,611, issued May 22, 2012), which was a continuation of U.S.
patent application Ser. No. 10/893,814, filed Jul. 19, 2004 (published on Dec. 9, 2004 as
U.S. patent publication number 2004/0249969 A1, and now U.S. Pat. No. 7,716,358,
issued May 11, 2010), which was a continuation-in-part of U.S. patent application Ser.
No. 09/819,337, filed Mar. 28, 2001 (now U.S. Pat. No. 6,766,376, issued Jul. 20, 2004),
which was a nonprovisional of U.S. provisional patent application Ser. No. 60/231,997,
filed Sep. 12, 2000 and now abandoned; and it claims the benefit, under 35 U.S.C. §120,
of the respective filing dates of said nonprovisional applications, and the benefit under
35 U.S.C. §119(e) of said provisional application, as well as benefit under 35 U.S.C.
§8120 and 119(e) (as applicable) of the filing dates of: copending U.S. patent application
Ser. No. 10/825,869, filed Apr. 16, 2004 (published on Dec. 23, 2004 as U.S. patent
publication number 2004/260828 A1), which was a continuation of said U.S. patent
application Ser. No. 09/819,337, which was a nonprovisional of said provisional patent
application Ser. No. 60/231,997; and hereby incorporates by reference the entire
disclosure of each of said prior applications. This application further incorporates by
reference the entire disclosure of U.S. patent application Ser. No. 13/374,942, filed Jan.
24,2012 (published on Jun. 14, 2012 as U.S. patent publication number 2012/0151083
Al, and now U.S. Pat. No. 8,327,011, issued Dec. 4, 2012, which was a continuation of
U.S. patent application Ser. No. 12/800,152, filed May 10, 2010 (published on Sep. 16,

B4578538.1
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Price Applicant's Ref.: 0021-49-CON4B

2010 as U.S. patent publication number 2010/0235536 A1, and now U.S. Pat. No.
8,122,141, issued Feb. 21, 2012), which was also a continuation of said U.S. patent

application Ser. No. 10/893,814.
BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The present invention relates to multimedia computer communication systems;
and more particularly, to systems and methods for delivering streaming media, such as

audio and video, on the Internet.
Description of the Related Art

[0003] Prior to the development of Internet streaming media technologies, audio and
video were formatted into files, which users needed to download in their entirety to
their computers before the files could be heard or viewed. Real time, continuous media,
as from a radio station, was not suitable for this arrangement, in that a file of finite size
must be created so it could be downloaded. The advent of streaming media
technologies allowed users to listen to or view the files as they were being downloaded,
and allowed users to “tune-in” to a continuous media broadcast, or “stream”, such as

from a radio station.

[0005] Sending audio or video files via a network is known in the art. U.S. patent
number 6,029,194 to Tilt describes a media server for the distribution of audio/video
over networks, in which retrieved media frames are transferred to a FIFO buffer. A clock
rate for a local clock is adjusted according to the fullness of the buffer. The media
frames from the buffer are sent in the form of data packets over the networks in
response to interrupts generated by the local clock. In this manner, the timing for the
media frames is controlled by the user to assure a continuous stream of video during
editing. U.S. patent number 6,014,706 to Cannon, et al. discloses an apparatus and

method for displaying streamed digital video data on a client computer. The client
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computer is configured to receive the streamed digital video data from a server

computer via a computer network.

[0006] The streamed digital video data is transmitted from the server computer to the
client computer as a stream of video frames. U.S. patent number 6,002,720, to Yurt, et
al. discloses a system for distributing video and/or audio information, wherein digital
signal processing is employed to achieve high rates of data compression. U.S. patent
number 5,923,655, to Veschi et al. discloses a system and method for communicating
audio/ video data in a packet-based computer network, wherein transmission of data
packets through the computer network requires variable periods of transmission time.
U.S. patent number 5,922,048 to Emura discloses a video server apparatus having a
stream control section that determines a keyframe readout interval and a keyframe
playback interval, which satisfy a playback speed designated by a terminal apparatus.
Finally, U.S. patent number 6,014,694 to Aharoni, et al. discloses a system and method
for adaptively transporting video over networks, including the Internet, wherein the

available bandwidth varies with time.

[0007] Despite these developments, users viewing or listening to streaming content
over Internet connections often encounter interruptions, due to the frequency of
unanticipated transmission delays and losses that are inherent in many Internet
protocols. These interruptions are commonly referred to as “dropouts”, meaning that

the data flow to the user has been interrupted (i.e., the audio “drops out”).

[0008] Dropouts can be extremely annoying--for example, while listening to music. The
current state-of-the-art solution to the problem uses a pre-buffering technique to store
up enough audio or video data in the user’s computer so that it can play the audio or
video with a minimum of dropouts. This process requires the user to wait until enough
of the media file is buffered in memory before listening or viewing can begin. The media
data is delivered by a server computer, which has available to it the source of the media
data, such as by a connection to a radio station. When the user connects to the server

via the Internet, audio/video output at the user’s system is delayed while the user’s
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buffer is filled to a predetermined level. Typical pre-buffering wait times range from ten
to twenty seconds or more, determined by the vendor providing the audio or video

media. Even with this pre-buffering process, interruptions in playback still occur.

[0009] In this process, the user has a software application on the computer commonly
called a “media player”. Using the features built into the media player, the user starts
the audio or video stream, typically by clicking on a “start” button, and waits ten to
twenty seconds or so before the material starts playing. During this time data is being
received from the source and filling the media player’s buffer. The audio or video data is
delivered from the source at the rate it is to be played out. If, for example, the user is
listening to an audio stream encoded to be played-out at 24,000 bits per second, the
source sends the audio data at the rate of 24,000 bits per second. Provided that the user
waits ten seconds, and the receipt of the buffering data has not been interrupted, there

is enough media data stored in the buffer to play for ten seconds.

[0010] Gaps in the receipt of audio/video data, due to Internet slowdowns, cause the
buffer to deplete. Because transmission of audio/video media data to the user takes
place at the rate it is played out, the user’s buffer level can never be increased or
replenished while it is playing. Thus, gaps in the receipt of audio/video media data
inexorably cause the buffer level to decrease from its initial level. In time, extended or
repeated occurrences of these gaps empty the user’s buffer. The audio/video material
stops playing, and the buffer must be refilled to its original predetermined level before

playing of the media resumes.

[0011] By way of illustration, if, in a ten second pre-buffering scenario, data reception
stopped the instant that the media started playing, it would play for exactly ten
seconds. Once the media data starts playing, itplays out of the buffer as new media data
replenishes the buffer. The incoming data rate equals the rate at which the data is
played out of the user’s buffer, assuming the receipt of data across the Internet is
unimpeded. If there are no interruptions in the receipt of the media data for the

duration of the time the user listens to or watches the material, the buffer level remains
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constant and there will still be ten seconds of data stored in the media player’s buffer

when the user stops the player.

[0012] On the other hand, if the media player encounters interruptions totaling six
seconds while playing the material, there would only be four seconds of media data
remaining in the buffer when the user stopped it. If data reception interruptions at any
time during the playing exceed ten seconds, the user’s media player buffer becomes
exhausted. There is no media data to play, and the audio or video stops--a dropout has
occurred. At this point a software mechanism in the media player stops attempting to
play any more of the material, and starts the buffering process again. The media player
remains silent until the buffer refills, at which time the media player will once again
start playing the material. This pattern has brought about considerable consumer

frustration with streaming media over the Internet.
BRIEF SUMMARY OF THE INVENTION

[0013] There is a need for improved systems and methods for delivering streaming
content over the Internet or other communications medium, which facilitate continuous
transmission of streaming content, respond on demand without objectionable buffering

delay, and perform without disruption or dropouts.

[0014] To address these objectives, various embodiments for delivering streaming
content are provided, which envision that both the server and user systems involved in
the content delivery may have buffering capacity. The embodiments make varying uses
of this capacity to facilitate continuous content transmission on demand. Nearly
instantaneous playback is achieved, while maintaining protection against playback

interruption.

[0015] In one aspect, the server and user-sides of the transmission are coordinated, by
(a) sending initial streaming media elements to the user system at a sending rate more

rapid than the playback rate, to fill the user buffer; and (b) after the user buffer has
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been filled, sending further streaming media data elements to the user system at about

the playback rate.

[0016] In another embodiment, the user system may be used to regulate transmission
of streaming media to it, by a streaming media server. In such embodiment, the server
may operate by (a) assigning identifiers to the sequential media data elements
comprising the program; (b) receiving requests from the user system for media data
elements corresponding to specified identifiers; and (c) sending media data elements to
the user system responsive to said requests. A user system used in connection with
such an embodiment may operate by (i) maintaining a record of the identifier of the last
sequential media data element that has been received by said player; (ii) requesting
transmission of the next sequential media data elements following said last sequential
media data element, as said media player requires for continuous and uninterrupted

playback.

[0017] Other aspects and advantages of the invention will be apparent from the

accompanying drawings and the detailed description that follows.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will be more fully understood and further advantages will become
apparent when reference is had to the following detailed description and the

accompanying drawings, in which:

[0019] FIG. 1 is a schematic/block diagram illustrating the elements of a streaming

media buffering system in accordance with one embodiment of the present invention;

[0020] FIG. 2 is a schematic/block diagram of an alternative embodiment of the system

shown by FIG. 1; and

[0021] FIG. 3 is a flowchart illustrating a method employed in one embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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[0022] The following is a detailed description of certain embodiments of the invention

chosen to provide illustrative examples of how it may preferably be implemented.

[0023] Audio and video media must play out over a period of time. Thus, in considering
the delivery of such media, it is more appropriate in certain respects to think of
bandwidth requirements than file size. The bandwidth requirement of audio or video
media refers to the data rate in bits per second that must be transmitted and received

in order to listen to or view the material uninterrupted.

[0024] Transmitting the audio or video material over a connection slower than the
bandwidth requirement results in unsatisfactory viewing or listening, if viewing or
listening is possible at all. The connection available may, for example, be by dialup
modem, which has a maximum receive data rate of 56,000 bits per second. Audio and
video encoded for distribution over the Internet may be compressed to be listenable or
viewable within such a 56,000 bits per second bandwidth. Requirements for achieving
adequate audio and video over the Internet may consume a considerable portion of the

listener’s available bandwidth.

[0025] There are two types of encoding schemes used for audio and video material --
"Variable Bit Rate" (VBR), and "Constant Bit Rate" (CBR). CBR encoding represents the
encoded media with a constant bit rate per second, regardless of the complexity of the
material being encoded. For example, if an audio source is encoded at 20 kilobits per
second at a Constant Bit Rate, the media data being produced from the encoding is at
20 kilobits per second, whether the audio material is complex (e.g., symphonic) or
silence. Variable Bit Rate encoding uses a variable number of bits to represent sounds or
video, with more bits required for complex material (e.g., symphonic sounds or action
scenes) than for simple sounds, silence, or still scenes. The most usual encoding scheme
used for streaming media is CBR, because the resulting data rate is more predictable
than for VBR. Statements in this specification concerning “constant” data rates and the
like should be understood as subject to appropriate variation where VBR-encoded data

may be involved.
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[0026] Even if a user’s Internet connection has the requisite average bandwidth capacity
to allow reception of the program, the actual rate of delivery of data to the user can
fluctuate widely above, and more particularly, below, this average, as a function of the
guality of the user’s connectivity at any given time. Internet connection quality can vary
rapidly over time, with two primary factors responsible for degradation of the
instantaneous bandwidth actually available to the user. These factors are the quality of
the user’s Internet connection, which can have periods of interference causing reduced
available bandwidth, and momentary Internet congestion at various points along the
route over which the user’s data flows. Each of these factors can cause delays and
interruptions in the transmission of data to the user. Internet data communications
devices such as routers are designed to drop data packets if they get overloaded. For
material that is not time sensitive, these dropped packets will usually be resent, and the
user will eventually be presented with the material. However, since streaming media is
time sensitive, dropped packets can have a significant impact on the receipt and
playback of an audio or video stream. Such degradation in the receipt of Internet data is
very common, and prevent most users from being able to listen to or view streaming
media without interruption unless some special provisions have been incorporated into

the user’s computer software to accommodate data transmission interruptions.

[0027] There are two fundamental types of streaming media, which affect, in some
respects, the requirements for smooth and continuous delivery: (i) material that
originates from a source having a realtime nature, such as a radio or TV broadcast, and
(ii) material that originates from a non-real-time source such as from a disk file. An
example of non-real-time material might be a piece of music stored as a disk file, or a
portion of a broadcast that originally was realtime, perhaps yesterday’s TV evening
news, and was recorded into a disk file. For purposes of clarity within this document,
streaming media of type (i) will be referred to as “real time” or “broadcast” media, and

streaming media of type (ii) will be referred to as “file based” media.
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[0028] In many respects, both streaming media types are handled similarly in
conventional systems, and both are handled similarly (in a number of respects) by the
streaming media delivery system of the present invention. Nevertheless, the two
streaming media types are readily distinguished. Broadcast streaming media has as its
source a system or arrangement that by definition can only be transmitted to users as
fast as the material is generated; for example, a disk jockey speaking into a microphone.
File based media, on the other hand, can be transmitted to users at any available data
rate, since in the context of data communications, the time required for reading a small
portion of data from a file residing entirely on a locally accessible, random access

storage device may be considered negligible.

[0029] In conventional systems for streaming media over the Internet, media data
(whether real-time or file based) is simply transmitted from the server to the user at the
rate at which it will be played out (the “playback rate”), regardless of the data rate

capabilities of the connection between the server and the user.

[0030] Conventional streaming media systems may incorporate server-side buffering
systems for programmatic purposes. For example, the system may buffer media data at
the server for the purpose of packet assembly/disassembly. Media data may also be
buffered at the server to permit programming conveniences such as dealing with blocks
of data of a specific size. However, conventional streaming media systems have not
utilized server-side buffering for the purpose of mitigating long term Internet
performance degradation. Rather, prior art systems, in which data is continuously
transmitted at the playback rate, have performed buffering for continuity purposes
solely on the user side, with the consequences discussed above of startup delays and

dropouts. The present invention addresses such shortcomings.

[0031] The present invention provides a system and method for delivering streaming
media, such as audio or video media, via the Internet or other communications medium.
Immediate playing of the media on a user’s computer is afforded, while reducing

interruptions in playback due to Internet congestion, and temporary modem delays due
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to noisy lines. Nearly instantaneous playback is achieved, while maintaining protection
against playback interruption. Delayed starts, heretofore required to provide protection
against interruption, are avoided. Data lost due to interruptions in the receipt of media
data by the media player can be recovered while the player continues to play out the
audio or video material. If the interruptions are so severe as to deplete the user’s buffer
and stop the play out, the media player can quickly recover as well, by beginning to play
out again without waiting to first build up the buffer, as soon as the media player begins

to receive media data elements.

[0032] In one embodiment, the invention provides a system for distributing via the
Internet streaming media composed of a plurality of time-sequenced data elements. As
shown in FIG. 1, the system is provided with a server 12 connected to the Internet 10 for
transmitting the streaming media data elements. Associated with the server 12 is a
server buffer 14 for storing at least one of the data elements for transmission, and a
buffer manager 16. Buffer 14 is a conventional computer storage mechanism such as a
hard disk, as shown for convenience of illustration, or, preferably, an electronic storage

arrangement such as Random Access Memory (RAM).

[0033] The media may come from a live source, shown as 26 in FIG. 1, or from a stored

file on the server 12, or another storage device, such as a hard drive.

[0034] A number of different implementations of such a server, involving different ways

of handling server buffer 14, will be discussed.

[0035] In the various implementations, there is in each case at least one user computer
18 (or similar device) connected to the server 12 via the Internet 10 or other data
communications medium. User computer 18 is associated with media player software
incorporating user buffer 20. The user buffer 20 is provided with means for storing a
predetermined number of the data elements. User buffer 20 is a conventional computer
storage mechanism such as a hard disk, or, preferably, an electronic storage
arrangement such as Random Access Memory (RAM) as suggested by the illustration. A

buffer manager 22 is also associated with the user computer 18. The buffer manager 22,
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having the form of software or firmware, is provided with means for receiving and
storing a predetermined number of media data elements which are received
sequentially by the media player, playing the data out sequentially as audio and/or
video, and deleting media data elements from the buffer as they are played out (or
displacing them by newly arrived elements). As data is played out, the next sequential
data elements are received from the server in such a fashion as to approximately
maintain the predetermined number of data elements in the user’s buffer. It should be
understood that data might arrive at the media player out-of-sequence and that
processes in the media player or the media player buffer manager are responsible for

properly arranging this data.

[0036] Alternatively, user computer 18 may be replaced by an Internet radio or Internet
Appliance, which is comprised of a dedicated processor for receiving Internet radio or
audio/video material. Examples of such devices might range from familiar computing
devices such as palmtops, PDAs (Personal Digital Assistants), and wireless phones, to
devices that appear and operate similarly to conventional consumer electronic devices

such as radios and televisions, but with the additional capability of Internet access.
FIFO Server Buffer Implementation

[0037] There are a large number of ways of managing server buffer 14 in order to
implement the systems and methods described in this specification. In one
implementation, buffer manager 16 is adapted to effectively render server buffer 14 a
FIFO device. In this implementation, buffer manager 16 is provided in the form of
software or firmware that provides means for: receiving the media data; supplying
media data in order to the FIFO buffer; supplying the buffer 14 with a predetermined
number of data elements; maintaining pointers 24a through 24n into the buffer, one for
each user computer indicating the last media data element that has been sent to that
user, thus indicating the next element or elements to be sent; and, once the FIFO buffer
is full, deleting (or displacing) the oldest data element in the buffer as each new data

element is received. These means are arranged to maintain the pre-determined number

B4578538.1 Page 11/34
IPR2022-01227
EXHIBIT 1003 - PAGE 02338



Price Applicant's Ref.: 0021-49-CON4B

of data elements in the FIFO buffer. Buffer Manager 16 may also comprise means for
digitizing, encoding, and packetizing the media data, and formatting media data

according to the requirements of buffer 14.
Data Window Buffer Implementation

[0038] If the media source is file based, such as a music clip stored as a disk file, and if
the disk file is stored on the server or an associated server computer, the server’s
connection to the source could be considered to be near instantaneous. In this case,
rather than audio/video data filling and depleting the buffer 14, an amount of
audio/video data equivalent to the desired buffer size may be logically constituted as a
FIFO buffer. Such a construct is commonly called a data window. The data window
moves on a time-sequenced basis through the media data file, thus defining the
contents of the buffer on a moment-by-moment basis and performing the equivalent

functions to receiving a new data element and deleting the oldest data element.
Example Buffering Methods

[0039] In an arrangement that receives media data directly or indirectly from a real-time
source, such as a radio station, server buffer 14 might be set to hold (for example) 30
seconds of media data. Because the source produces media data in real time, the media

data is delivered to the server approximately at the rate it is generated.

[0040] Of course, there can be variability in this data delivery process due to
networking, disk accesses, and so on, causing the delivery rate of the media data to be
variable over short periods of time, typically measured in seconds. But over a longer
period of time measured in minutes or tens of minutes or longer, the media data is
delivered from source to server at the rate it is generated, and the server in turn
provides that media data to the FIFO buffer at that same rate. Since CBR encoding is
typically used for streaming media, the media data is generated, received by the server,

and provided to the buffer approximately at a fixed rate.
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[0041] The server buffer 14 is filled the first time the media source connection is
established or a disk file is read. The amount is preferably adequate to bridge gaps
typical of Internet and modem delays to the user. This buffer may, for example, hold

enough data elements for about one minute of play.

[0042] Once server buffer 14 is full, for each new data element received into the buffer
the oldest data element is deleted (or displaced) from the buffer. In some
implementations, requests from user computers to connect may not be accepted until

server buffer 14 is full.

[0043] Once a connection is made to a user’s computer (e.g., user computer 18), server
12 sends the media data to the user computer in the following manner. First, media
data is sent to the user computer at a rate faster than the playback rate, which may be
the highest rate that the data connection between the server and the user computer
will support, or any lower rate that is a higher rate than the playback rate (referred to
herein as a “higher than playback” rate), until the predetermined amount of data that
had been stored in the server buffer has been transferred to the user’s computer. Once
the contents of server buffer 14 has been transferred, a steady state condition is
reached wherein as each media data element arrives at server 12, it is immediately sent
out to the user computer. In this steady state condition, the media data is sent at a rate
that matches the constant fill rate of the server buffer, and is received at the same rate
by the user computer if there are no interruptions in the transmission of media data
between the server and the user’s computer (with some variation in the case of VBR
content). If interruptions have interfered with the arrival of sent media data to the
user’s computer, that data may have been "dropped" by routers in the Internet and

needs to be resent. This causes data to "back up” into the server FIFO for that user.

[0044] A data communications transport mechanism, such as the TCP protocol, may be
used for the reliable delivery of data in an ordered sequence from the source of the
media data to the server, or from the server to the media player software of the user

computer. Resending missing data is the responsibility of the reliable transport
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mechanism. The server buffer 14 "sends" data by delivering it to the transport
mechanism. The transport mechanism actually manages transmission of the data across
the communications medium, and has processes to determine if all the data that has
been sent has been received by the destination. If not, missing pieces of data are
automatically resent to the destination, and are arranged to be delivered to the target
software on the destination system in an ordered fashion. In this example, the
destination is user computer 18, and the target software on the destination system is
the media player. If the transport mechanism determines that data is missing, it
retransmits that data to the destination at a higher than playback rate. In another
method of operation, server 12 can use an unreliable transport mechanism, such as
UDP, and rely on a streaming software process to manage data delivery and the

resending of data elements not received by the media player.

[0045] All media data to be delivered to a user computer may be sent at a higher than
playback rate, either by the server buffer 14 passing media data to the transport
mechanism, or by the transport mechanism delivering or redelivering the media data to

the user computer.

[0046] This is enabled by buffering data at the server 12, and is distinctly different from
prior art, in which media data is only sent from the server 12 to the user computer 18 at

the rate at which it is to be played out.

[0047] As an example of the preceding description, if the server had been set to store 30
seconds of audio in its buffer, when a user connects, that 30 seconds worth of media
data is transferred to the user’s media player buffer at a higher than playback rate. The
media player can begin playing as soon as it has received a very minimum amount of

data, perhaps comprising only a single packet of media data.

[0048] For ease of understanding, consider the server buffer and the media player
buffer to be an elastic system that between the two stores (for example) up 30 seconds
of audio data. The server starts with 30 seconds of buffered audio data which it

transfers to the media player until the server has no buffered media data and the media
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player has 30 seconds of buffered media data. Regardless of how much of the buffered
media data has been transmitted to the media player, there always is 30 seconds of
media data being buffered between the two locations. Consequently, the audio being
played out by the media player will always be 30 seconds behind the audio at the
source. If there were a media player in the radio station studio, an announcer would

hear themselves through the media player with a 30 second delay.

[0049] Connections from the server 12 through the Internet 10 commonly are much
faster than the data rate required for audio or video playback. This fact is insignificant
for conventional servers because, not having a FIFO buffer or a buffer pointer for each
user, audio/video data can only be sent as fast as it becomes available, or as fast as the
pace at which it must be delivered to the user in order to be properly replayed. The
user, typically interacting with media player software on the user’s computer, selects a
media source requiring a data rate slower than that available by the user’s connection
to the Internet. For example, if the user’s connection to the Internet is made via a
56,000 bits per second modem, the user might select a media source encoded for

playback at 24,000 bits per second.

[0050] With the present invention, as soon as a user connects to the server 12, the
server 12 transmits audio/video data as sequential data elements from its buffer 14 to
the buffer 20 of the user, at a higher than playback rate. Unlike the prior art, media
begins to play on the user computer 18 as soon as the user connection is made to the
audio server 12 and a minimal amount of data elements have been received and stored
in the user’s buffer 20. The user’s buffer 20 is built up while the media is playing. As

each data element is played, it is deleted or displaced from the user’s buffer 20.

[0051] Initially, the user buffer manager 22 requests the server 12 to send media data
elements to start the playback stream, such as by selecting a radio station from a list.
The server 12 responds by sending data elements to the user computer 18 at higher
than the playback rate, until the entire FIFO buffer 14 has been sent to the user

computer. Upon receipt of the initial data elements, the user buffer manager 22 begins
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playback. Because (with reference to CBR content) this is a synchronous system with the
source, server, and user computer operating by the same playback clock rate as
determined by the encoding rate of the media, as each data element is played out and is
deleted or displaced from the user buffer 20, another data element has been deposited
into the server buffer 14 and is available to be sent to the user computer. Server 12

sends the newly available data elements at a higher than playback rate.

[0052] Since the connection from the Internet to the user is faster than that required for
media playback, audio/video data is transmitted from the server faster than it is played
out by the user system, thus building up audio/video data in the user buffer. For ex-
ample, if the user’s connection to the Internet is at 56,000 bits per second, and the data
rate encoded for the media to be played is 24,000 bits per second, the buffer level of
the user buffer 20 will fill at the rate of 32,000 bits per second (56,000 bits per second

receive rate, minus 24,000 bits per second playout depletion rate).

[0053] If, for example, the server buffer 14 held one minute of audio/ video data,
eventually the user buffer 20 will hold one minute of audio/video data. The effect is
that, over a brief period of time, the server buffer 14, or a designated portion of it, is
transferred to the user buffer 20. In one embodiment, the number of data elements in
the server buffer 14 actually never changes, it always maintains one minute of
audio/video data. However, for the particular user under discussion, a copy of all the
data held in the buffer has been sent to the user. Since the user buffer 20 now holds
one minute of audio/video data, it can play continuously despite data reception

interruptions of less than a minute.

[0054] Where some media data has been resent by the reliable transport layer, there
may be more data to be sent than would be sent at the routine constant fill rate, and in
such a case the server transport mechanism will again send the buffered media data at
higher than the playback rate. Similarly, if the media player buffer begins to deplete or
becomes depleted due to networking interruptions, the server will attempt to send as

much data as is necessary to rebuild the user computer’s buffer to the proper level,
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again at higher than a playback rate. This allows for rebuilding the user’s computer
buffer under circumstances wherein Internet interruptions have blocked the normal

flow of data.

[0055] Thus, as soon as the interruption ceases, the user buffer 20 can begin to rebuild,
which will take place at higher than the playback rate. The media player can continue to
play out the audio/ video material while the user buffer 20 rebuilds. When compared to
conventional systems, which provide no capability to rebuild the user’s computer buffer
when data is lost, the streaming media buffering system of the present invention
provides for recovery of lost data elements and the restoration of the user’s buffer,

even while the user media player continues to play.

[0056] Under conditions in which interruptions have interfered with the arrival of sent
media data to the user’s computer, data loss exceeding certain levels will cause the
transport mechanism software to stop accepting data for transmission from the
application software, namely the streaming media server software. Although other
arrangements are possible within the scope of this invention, in preferred
embodiments, the streaming media server software keeps track of the last data element
in the FIFO buffer that has been sent to each user, using a software pointer.
Alternatively, or in addition, a feedback manager may be associated with user computer
18, including means for sending to the source server the serial number of the last data
element received, or for requesting more data. An interruption in the ability to send
media data to a user results in the “last element” pointer "backing up" in FIFO buffer 14
in such a way that the server knows from what point in the buffer to restart sending
data when the transport mechanism again requests data to send. When the server
software receives that notification, it will begin sending data to the user starting from
the next data element to send as indicated by the pointer, and sending as much data as
the transport mechanism will accept. The transport mechanism will again send this data
as fast as it can to the user. This process continues until the steady state condition is

again reached wherein each data element is sent to the user as soon as it arrives from
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the media source, and a pre-determined number of data elements are maintained in

user buffer 20.

[0057] The predetermined buffer level in the user buffer 20 may be set at less than the
predetermined buffer level of the server buffer 14 if desired. For example, the server
buffer 14 might be set to hold one minute of media data, and the user buffer 20 might
be set to hold thirty seconds of media data. In another embodiment, a feedback
manager 62 is associated with the user computer 18. The feedback manager 62 is
provided with means for sending to the source server 12 the serial number of the last
data element received. Feedback manager 62 has the form of software or firmware that
tracks the last data element received and loaded into the user buffer. In addition,
feedback manager 62 is adapted to send the serial number to the source server 12. In
this manner, the source server 12 sends the media as sequential data elements at a rate
dependent on the quality of the connection with each user computer 18. The media
may come from a live source, shown as 25 in Fig. 1, or from a stored file on the source

server 12, or another storage device, such as a hard drive.
Implementation with Feedback Manager

[0058] The buffer manager at the source server effectively renders the source buffer 14
a FIFO device holding a fixed amount of data with a constant, time-sequenced fill rate
and a constant, time-sequenced depletion rate. Each audio/video data element carries a
sequential serial number. Once the buffer 14 is full, each new audio/video data element,
identified by a higher serial number, displaces the oldest audio/video data element,
identified by the lowest serial number in the buffer 14. In the case of an instantaneous
media source, rather than audio/video data filling and depleting the buffer, the top and
bottom pointers spanning an amount of audio/video data equivalent to the desired
buffer duration move synchronously on a time-sequenced basis to the next higher serial
number of the audio/video data available in the system, thus defining the contents of
the buffer on a moment-by-moment basis. Thus, if the buffer is capable of holding 100

audio/video data elements, constituting one minute of audio playback, the audio/video
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data elements within the buffer would hold serial numbers of B (baseline) + Tr

(transmitted) + (0-99), wherein, starting at some arbitrary value B for the baseline, the
serial number count would have been incremented by the number Tr representing the
total number of data elements that have been transmitted, and the buffer at any point
in time would hold the audio/video data elements in the range B+Tr+0O to B+Tr+99. On

the next clock tick, the buffer holds B+(Tr+1)+0O to B+(Tr+)+99.

[0059] The unique pointer assigned to each user identifies by serial number either the
last data element that was sent to that user, or the next data element to be sent. The
selection of either mode is arbitrary; but whichever mode has been selected, that mode
is systematically implemented. For purposes of this document, we will use the "last data
element that was sent.” Thus, for any user, the pointer represents the serial number
B+Tr+x, where x represents some value between 0 and 99, as being the serial number of
the last audio/video data element that had been sent to the user. Each time a data
element is transmitted to the user, x is incremented, pointing to the next higher value in
the buffer. Each time a new data element is deposited in the buffer by the audio source,
x is decremented. Since audio/video data elements are transmitted to the user faster
than they are deposited into the buffer, x will increment faster than it decrements and
over time will equal the maximum value of 99, pointing to the most recently deposited

audio/video data element.

[0060] The amount of data stored in the source server buffer 14 remains the same,
regardless of the pointer value associated with any individual user. The pointer indicates
the last data element that has been transmitted to the user, and thus also identifies the

next data element to be transmitted to the user.

[0061] When the user’s pointer equals B+Tr+99, which is the most recently deposited
audio/video data element, the user computer 18 receives audio/video data in real time
from the media source. The moment the next audio/video data element is deposited
into the source server buffer 14, a copy of that data element is transmitted to the user.

The user buffer 18 will now contain 100 audio/video data elements, representing one
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minute of audio/video data, that will be played on a FIFO basis. In effect, the source

server buffer 14 has been moved to the user buffer 20.

[0062] Since the user buffer 20 now holds one minute of audio/video data, it can play
continuously despite data reception interruptions of less than a minute, and as soon as

the interruption ceases the user buffer 20 can begin to rebuild.

[0063] The user computer 18 and the media server 12 are synchronized by a feedback
manager in which the user computer 18 either acknowledges the receipt of the
serialized audio/video data packets, or requests the next increment of audio/video data
packets. This feedback enables the source server to keep track of the buffer pointer on

each user’s system.

[0064] Interrupts or delays in the flow of data from the source server to the user will
cause the user’s system to play audio out of the buffer without the buffer being
replenished at the same rate. Consequently, the user buffer pointer will decrement at a
faster pace than it increments, and the feedback mechanism will keep the source server
buffer pointer for that user synchronized. All of the users’ source server buffer pointers
also decrement with each tick of the clock, as data flows in and flows out of the fixed
size buffer. Thus, as a user buffer drains down, the user’s source server buffer pointer
indexes down as well, in lockstep. Since new audio/video data is continuously placed
into the source server buffer from the source, this has the effect of rebuilding the user’s

buffer at the server.

[0065] Once this system is set in motion, a buffer of a preset duration is constantly
maintained for each user, partially or completely at either source server or the listener’s
system, or ebbing and flowing between them as a result of moment-to-moment circuit

conditions.
Distribution Fed From a Separate Source

[0066] In another embodiment, the buffer concept of this invention can be daisy-

chained between multiple Servers. For example, a system might include a source server
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computer co-located in a radio station studio, which transmits to a network distribution
server resident in a data center, to which users would connect. The source server would
fill its buffer, transfer the buffer to the network distribution server using the process just
described for transferring a buffer from a source server to a user, and then the network
distribution server would transfer its buffer to the user, again, using the process just
described except now with the network distribution server replacing the source server

in delivering audio/video data to the user system.

[0067] Such an embodiment is shown in FIG. 2. In this embodiment, the media source
may be separate from the server 12, such as computer system 28 located at a broadcast
media source , such as a radio station studio. Computer system 28 is a logical element in
a data network, and can be physically collocated with the audio source, such as a
computer resident in a radio station studio, or it can be remote from the audio source,
such as a computer in a data center receiving digitized audio from a distant radio

station.

[0068] This computer system 28 includes a source manager 30 which may be
implemented in software or firmware. The source manager 30 comprises means for:
receiving media data elements as they are generated by the audio and/or video source,
formatting media data according to the requirements of server 12, buffer 14, and buffer
manager 16; and, for transmitting that media data to server 12 as they are generated.
Source manager 30 may, as part of such formatting, include means for digitizing,
encoding, and packetizing the media data. Media data typically is generated in real time

such as by a speaker talking into a microphone or by playing a CD.

[0069] Generally, computer system 28 transmits media data to server 12 in real time as
the media data is generated. Buffering of media data might occur at computer system
28 for convenience of programming, but such buffering is incidental to the operation of
the end-to-end system being described. Computer system 28 connects via the Internet
10, or other suitable data communications medium, to a server 12, wherein server

buffer manager 16 receives the media data for input into the FIFO buffer 14 as
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described previously, and maintains the pre-determined number of data elements in the

FIFO buffer.

[0070] Server 12, in turn, transmits the media data to one or more user computers 18,

also as previously described.

Example Methods

[0071] In another embodiment, shown in FIG. 3, the invention provides a method for
distributing from a server via the Internet streaming media composed of a plurality of

time-sequenced data elements.

[0072] Time-sequenced data elements are generated or received 32. Next, a
predetermined number of the data elements is sequentially loaded 34 into a server
buffer, which process of 32 and 34 continues indefinitely as long as there is media data
available. Next, a group of the data elements is sequentially sent 36 via the Internet
from the server buffer to a user computer connected to the Internet, more rapidly than
they are played out by the user system. Upon receipt by the user computer, the sent
group of data elements is loaded 38 into a user buffer associated with the user
computer. The user computer immediately plays 40 the received portion of the media
on the user computer. At 42, if the user buffer is not full, then additional data elements
are sent to the user computer 36, again more rapidly than it is played out by the user
system. And also at 42, if the user buffer is full, the system waits until new media data is
delivered to the server buffer 34. This process is repeated until the entire media file is

played at the user computer.

[0073] In another embodiments, the steps depicted in Figure 3 could be modified as
follows. A serial number is assigned 30 to each of the plurality of time-sequenced data
elements. Next, a predetermined number of the data elements is sequentially loaded 32
into a source buffer, and a group of the data elements is sequentially sent 34 via the
Internet from the source buffer to a user computer connected to the Internet. Upon

receipt by the user computer, the sent group of data elements is loaded 36 into a user
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buffer associated with the user computer. Then, the user computer sends 38 to the
source server the serial number of the last data element received by the user computer.
The user computer immediately plays 40 the received portion of the media on the user
computer. This process is repeated until the entire media file is played at the user
computer. Unlike conventional buffer arrangements, audio begins to play on the user
system as soon as the user connection is made to the audio source server. The user’s
buffer is built up while the audio is playing. Advantageously, the system and method of
this invention create a faster than real time connection. That is to say, audio/video data
is transmitted from the server faster than it is played out by the user system, thus

building up audio/video data in the user buffer.

[0074] In another embodiment, the server is connected to the Internet and provisioned
as initially described, and has available to it file based media data as the source material.
The file based media data can be read by the server which can deliver media data
elements to the server FIFO buffer to the same effect as if the data had arrived from a
broadcast media source. As before, the server provides a buffer manager and a FIFO
buffer, and provides a means for receiving the sequentially arranged media data
elements from the file based media source and storing those data elements in the FIFO

buffer.

[0075] The buffer manager comprises means for: receiving the media data; supplying
media data in order to the FIFO buffer; supplying the FIFO buffer with a predetermined
number of data elements; maintaining a pointer into the buffer for each user computer
indicating the last media data element that has been sent to that user, thus indicating
the next element or elements to be sent; and, once the FIFO buffer is full, deleting the
oldest data element in the buffer as each new data element is received, said means
arranged to maintain the predetermined number of data elements in the FIFO buffer.
The server buffer manager, or a separate process on the server, or a process on another
computer having access to the file based media data, provides for reading the media

data file and making available to the FIFO buffer sequentially arranged media data
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elements. At least one user computer is connected to the server via the Internet. The
user computer is associated with a media player software incorporating a user buffer
and comprises means for receiving and storing a predetermined number of media data
elements which are received sequentially by the media player, playing the data out
sequentially as audio and/or video, and deleting media data elements from the buffer as
they are played out. As data is played out, the next sequential data elements are
received from the server in such a fashion as to approximately maintain the

predetermined number of data elements in the user’s buffer.

[0076] In another embodiment, the server is connected to the Internet and provisioned
as initially described. The server buffer manager, or the media source, provides for
sequentially numbering the media data elements. The server buffer manager does not
maintain a pointer into the server buffer for each user. Instead, the media player buffer
manager in the user computer maintains a record of the serial number of the last data

element that has been received.

[0077] Via the use of standard data communications protocol techniques such as TCP,
the user computer transmits a request to the server to send one or more data elements,
specifying the serial numbers of the data elements. The server responds by sending the
requested data elements, and depends upon the reliable transmission protocol to
assure delivery. The user computer then continues with additional data requests for the
duration of playing the audio/video material. In this manner, the user computer, not the
server, maintains the record of the highest data element number stored in the user
computer buffer. The media data will be transmitted to the user computer as fast as the
data connection between the user computer and the server will allow. As before, the
server provides a buffer manager and a FIFO buffer, and provides a means for receiving
the sequentially numbered media data elements from a broadcast media source or afile
based media source, and storing those data elements in the FIFO buffer. The buffer
manager comprises means for: receiving the media data; supplying media data in order

to the FIFO buffer; supplying the FIFO buffer with a predetermined number of data

B4578538.1 Page 24/34
IPR2022-01227
EXHIBIT 1003 - PAGE 02351



Price Applicant's Ref.: 0021-49-CON4B

elements; and, once the FIFO buffer is full, deleting the oldest data element in the

buffer as each new data element is received.

[0078] Such means is arranged to maintain the pre-determined number of data
elements in the FIFO buffer. At least one user computer is connected to the server via

the Internet.

[0079] The user computer is associated with a media player software incorporating a
user buffer and comprises means for receiving and storing a predetermined number of
media data elements which are received sequentially by the media player, playing the
data out sequentially as audio and/or video, and deleting media data elements from the
buffer as they are played out. As data is played out, the next sequential data elements
are requested from the server in such a fashion as to approximately maintain the

predetermined number of data elements in the user’s buffer.

[0080] In yet another embodiment, the invention provides a method for distributing
from a server via the Internet streaming media composed of a plurality of time-
sequenced data elements. A predetermined number of the data elements are
sequentially loaded into a FIFO buffer. Additional data elements continue to be

received.

[0081] As each new data element is input to the buffer, the oldest data element is
deleted from the buffer, maintaining in the buffer the same predetermined number of
data elements. At the request of a user computer for connection to a media stream, a
group of the data elements is sequentially sent via the Internet from the FIFO buffer to
the user computer connected to the Internet. Upon being received by the user
computer, the sent group of data elements is loaded into a user’s buffer associated with

the user computer.

[0082] The user’s computer immediately begins to play the audio/ video streaming
media material. The server continues to send the next data elements in sequence until

the contents of the FIFO buffer have been sent. The data elements are sent by the
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server as fast as the connection between the server and user computer will allow. Once
the contents of the FIFO buffer have been sent to a user computer, as each new data
element is received into the FIFO buffer it is immediately sent to the user computer in
such a manner as to keep the user computer buffer full. The process repeats for

substantially the entire time that the audio/video material is played.

[0083] Unlike conventional buffering systems, audio begins to play on the user system
as soon as the user connection to the audio server is effected and a small amount of
data has been transferred-conventional systems required many seconds of data.
Audio/video media data is initially transmitted from the server more rapidly than it is
played out by the user system, until the server buffer has been transferred to the user
computer. The user’s buffer is built up while the audio is playing, and can be restored if
it is diminished by data transmission interruptions. Advantageously, the system and
method of this invention afford faster data transmissions than the playback data rate of
the media data. Audio/video data is transmitted from the server more rapidly than it is
played out by the user system under conditions wherein the user’s computer buffer is

not full.

[0084] The audio/video data in the user buffer accumulates; interruptions in playback
due to temporary Internet and modem delays are avoided. It should be realized that,
although the invention has been described hereinabove in connection with a process
wherein the server sends buffered media data to the user "as fast as the network
connection will permit", it is adequate, as mentioned in this paragraph, that the
buffered data be transferred from the server to the user at a rate faster than the

playback rate.

[0085] Although the preferred embodiment utilizes a reliable transport mechanism to
move data between the server and the user, alternative embodiments could
incorporate this invention’s buffering system in combination with an unreliable

datagram-based transport mechanism.
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[0086] Thus, it can be seen that the present invention provides a system and method for
sending streaming media, such as audio or video files, via the Internet. Inmediate
playing of the media on a user’s computer is afforded while reducing interruptions in
playback due to Internet congestion and temporary delays. Delayed starts, heretofore
required to provide protection against interruption, are avoided. Data loss due to
interruptions in the receipt of media data by the media player can be recovered while
the player continues to play out the audio or video material. If the interruptions are so
severe as to deplete the user’s buffer and stop the play out, the media player will begin
to play out again as soon as the media player begins to receive media data without

waiting to first build up the buffer.

[0087] Having thus described the invention in detail, it should be understood that
various changes, substitutions, and alterations may be readily ascertainable by those
skilled in the art, and may be made herein without departing from the spirit and scope

of the invention as defined by the claims.
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| claim:

1. A method for distributing a live audio or video program over the Internet from a

server system to a plurality of user systems, the method comprising:

receiving at the server system a continuous digitally encoded stream for the
audio or video program, via a data connection from a live source, in real time, the server

system comprising at least one computer;
upon receipt of the stream by the server system,

supplying, at the server system, media data elements representing the
program, each media data element comprising a digitally encoded

portion of the program and having a playback rate,
serially identifying the media data elements, and

storing the media data elements in a data structure under the control of

the server system;

receiving requests at the server system via one or more data connections over
the Internet, for one or more of the media data elements stored in the data structure,
each received request specifying one or more serial identifiers of the requested one or
more media data elements, each received request originating from a requesting user

system of a plurality of user systems; and

responsive to the requests, sending, by the server system, the one or more
media data elements having the one or more specified serial identifiers, to the

requesting user systems corresponding to the requests; wherein

the data connection between the server system and each requesting user
system has a data rate more rapid than the playback rate of the one or

more media data elements sent via that connection;
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each sending is at a transmission rate as fast as the data connection

between the server system and each requesting user system allows;

the one or more media data elements sent are selected without
depending on the server system maintaining a record of the last media

data element sent to the requesting user systems;

all of the media data elements that are sent by the server system to the

plurality of user systems are sent in response to the requests; and

all of the media data elements that are sent by the server system to the
requesting user systems are sent from the data structure under the
control of the server system as the media data elements were first stored

therein.

2. The method of claim 1 wherein the serial identifiers are sequential.

3. The method of claim 1, wherein the sending is via a reliable transmission protocol.

4. The method of claim 3, wherein the reliable transmission protocol is TCP.

5. A server system for distributing a live audio or video program over the Internet to a

plurality of user systems, the server system comprising:

at least one computer having a connection to the Internet;
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a machine-readable, executable routine containing instructions to cause one of

the at least one computers to receive a continuous digitally encoded stream for the live

audio or video program, via a data connection from a live source, in real time;

a machine-readable, executable routine containing instructions to cause one of

the at least one computers, upon receipt of the stream by the server system,

to supply, at the server system, media data elements representing the
program, each media data element comprising a digitally encoded

portion of the program and having a playback rate,
to serially identify the media data elements, and

to store the media data elements in a data structure under the control of

the server system;

a machine-readable, executable routine containing instructions to cause one of

the at least one computers to receive requests at the server system via one or more

data connections over the Internet, for one or more of the media data elements stored

in the data structure, each received request specifying one or more serial identifiers of

the requested one or more media data elements, each received request originating

from a requesting user system of a plurality of user systems; and

a machine-readable, executable routine containing instructions to cause one of

the at least one computers to send, responsive to the requests, the one or more media

data elements having the one or more specified serial identifiers, to the requesting user

systems corresponding to the requests; wherein,
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the data connection between the server system and each requesting user
system has a data rate more rapid than the playback rate of the one or

more media data elements sent via that connection;

each sending is at a transmission rate as fast as the data connection

between the server system and each requesting user system allows;
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the one or more media data elements sent are selected without
depending on the server system maintaining a record of the last media

data element sent to the requesting user systems;

all of the media data elements that are sent by the server system to the

plurality of user systems are sent in response to the requests; and

all of the media data elements that are sent by the server system to the
requesting user systems are sent from the data structure under the
control of the server system as the media data elements were first stored

therein.

6. The server system of claim 5 wherein the serial identifiers are sequential.

7. The server system of claim 5, wherein the sending is via a reliable transmission

protocol.

8. The server system of claim 7, wherein the reliable transmission protocol is TCP.

9. A computer program product for distributing a live audio or video program over the
Internet from a server system comprising at least one computer to a plurality of user
systems, the computer program product comprising a non-transitory computer readable
storage medium having program instructions embodied therewith, the program

instructions comprising:
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instructions executable to cause one of the at least one computers to receive a
continuous digitally encoded stream for the audio or video program, via a data

connection from a live source, in real time;

instructions executable to cause one of the at least one computers, upon receipt

of the stream by the server system,

to supply, at the server system, media data elements representing the
program, each media data element comprising a digitally encoded

portion of the program and having a playback rate,
to serially identify the media data elements, and

to store the media data elements in a data structure under the control of

the server system;

instructions executable to cause one of the at least one computers to receive
requests at the server system via one or more data connections over the Internet, for
one or more of the media data elements stored in in the data structure, each received
request specifying one or more serial identifiers of the requested one or more media
data elements, each received request originating from a requesting user system of a

plurality of user systems; and

instructions executable to cause one of the at least one computers to send,
responsive to the requests, the one or more media data elements having the one or
more specified serial identifiers, to the requesting user systems corresponding to the

requests; wherein,

the data connection between the server system and each requesting user
system has a data rate more rapid than the playback rate of the one or

more media data elements sent via that connection;

each sending is at a transmission rate as fast as the data connection

between the server system and each requesting user system allows;
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the one or more media data elements sent are selected without
depending on the server system maintaining a record of the last media

data element sent to the requesting user systems;

all of the media data elements that are sent by the server system to the

plurality of user systems are sent in response to the requests; and

all of the media data elements that are sent by the server system to the
requesting user systems are sent from the data structure under the
control of the server system as the media data elements were first stored

therein.

10. The computer program product of claim 9 wherein the serial identifiers are

sequential.

11. The computer program product of claim 9, wherein the sending is via a reliable

transmission protocol.

12. The computer program product of claim 11, wherein the reliable transmission

protocol is TCP.
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ABSTRACT

Streaming media, such as audio or video files, is sent via the Internet. The media are
immediately played on a user's computer. Audio/video data is transmitted from the
server under control of a transport mechanism. A server buffer is prefilled with a
predetermined amount of the audio/video data. When the transport mechanism causes
data to be sent to the user’s computer, it is sent more rapidly than it is played out by the
user system. The audio/video data in the user buffer accumulates; and interruptions in

playback as well as temporary modem delays are avoided.
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Information:

Total Files Size (in bytes): 937646

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: TRACKI.REQ
Document Description: TrackOne Request

PTO/SB/424 (12-11)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102{e} (Page 1 of 1)

:tvs:pi‘gitaimcd Hamid Edward P RiCE }I:J:On\’g;(;:\iisiona! Application Mumber (if
e ot STREAMING MEDIA DELIVERY SYSTEM

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(}), the prioritized examination fee set forth in 37
CFR 1.17(c), and if not already paid, the publication fee set forth in 37 CFR 1.18{(d) have been
filed with the request. The basic filing fee, search fee, examination fee, and any reguired
excess claims and application size fees are filed with the request or have been already been
paid.

2. The application contains or is amended to contain no more than four independent claims and
no moere than thirty total claims, and no multiple dependent claims.

3. The applicable box is checked below:

oy
P
PR

Ly Original Application (Track One) - Prioritized Examination under § 1.102{e}{1}

. {a) The application is an original nonprovisional ulility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the uiility application via EFS-Web.
e OR e
{(b) The application is an original nonprovisional plant application filed under 35 U.5.C. 111(g).
This certification and request is being filed with the plant application in paper.

. An executed oath or declaration under 37 CFR 1.63 is filed with the application.

. U Reguest for Continued Examination ~ Prioritized Examination under 8§ 1.102{e}{ 2}

i. A request for continued examination has been filed with, or prior to, this form.

i, If the application is a utility application, this certification and request is being filed via EF5-Web.

iit. The application is an original nonprovisional utility application filed under 35 U.8.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
o the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e){(2).

sgnatwe 1 E=TIESE D, Buff/ bae SCtObeEr 3, 2016
E\i;iizi'rypcd) Ernegt E} Euff gi;:agizizg?ii; Number 253833

Note: Signatures of all the invenfors or assignees of record of the entire interest or thelr representative(s) are required in accordance with
37 CFR 1.33 and 11.18. Pleass see 37 CFR 1.4{d} for the form of the signature. If necessary, submit multiple forms for more than one
signature, see below™

forms are submitted,

*Totat of !
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Privacy Act Statement

The Privacy Act of 1974 {(FP.L. 83-579) requires thal you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant io the requirementis of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(0){(2); (&)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
.S, Patent and Trademark Office is to process and/or examing your submission related {o a patent application or
patent. If you do not furnish the requested information, the U.S. Pateni and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be trealed confidentially to the sxient aliowed under the Freedom of
information Act (5 U.S.C. 552) and the Privacy Act (5 U.5.C 552a). Records from this system of records may
be disclosed o the Depariment of Justice {0 delermine whether disclosure of these records is required by the
Freedom of Information Acl.

2. Avrecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
{0 a court, magistrate, or adminisirative fribunal, including disclosures to opposing counseal in the course of
settiement negotliations.

3. Avrecord in this system of records may be disclosed, as a routine use, 1o a Member of Congress submitling a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect {o the subject matier of the record.

4. Avecord in this sysiem of records may be disclesed, as a routine use, 10 a coniracior of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1874, as amended, pursuant {o 5 U.8.C. 552a(m).

5. Avrecord related {o an international Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, {o the Infernational Bureau of the World inteliectual Property
Organization, pursuant {o the Patent Cooperation Treaty.

8. Arecord in this system of records may be disclosed, as a routine use, 1o another federal agency for purposes

of National Security review (35 U.S.C. 181) and for review pursuant to the Alomic Energy Act (42 U.S.C.

218{c)}.

A record from this system of records may be disclosed, as a routine use, to the Administrator, General

Services, or his/her designee, during an inspection of records conducied by GSA as part of that agency's

responsibility 1o recommend improvements in records management practices and programs, under authority of

44 U.S.C. 2904 and 2906. Such disclosure shail be made in accordance with the GSA regulations governing

inspection of records for this purpose, and any other relevant (L.e., GSA or Commaerce) directive. Such

disclosure shall not be used o make delsrminations about individuals.

8. Avrecord from this system of records may be disclosed, as a routine use, to the public afler either publication of
the application pursuant to 35 U.8.C. 122(b) or issuance of a patent pursuant to 35 U.8.C. 151, Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, {0 the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open 1o public inspaction or an issusd
patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential viclation of law or regulation.

-~
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Attorney’s Docket No.: 021-49 C1p

DECLARATION FOR PATENT APPLICATION
SOLE OR JOINT

As a below named inventor, I hereby declare that:
My residence, post office address and citizenship ame as stated below next to my name.

Ibelieve 1 am ths criginal, first and sole inventor (if only one name is listed below) or sn ariginal, first and Jjoint inventor {if plural names are listed
below) of the subject matier which is claimed and for which a patent is sought on the invention tiled:

STREAMING MEDIA BUFFERING SYSTEM

the specification of which is attached hersto.

PHEREBY STATE THAT 1 HAVE REVIEWED AND UNDERSTAND THE CONTENTS OF THE ABOVE-IDENTIFIED SPECIFICATION,
INCLUDING THE CLAIMS,

ACKNOWLEDGE THE DUTY TO DISCLOSE INFORMATION WHICH IS MATERIAL TO THE EXAMINATION OF THIS
APPLICATION IN ACCORDANCE WITH TITLE 37, CODE OF FEDERAL REGULATIONS, §1.56(a).

Lhereby claim foreign priosity benefiis under Title 35, United States Code, $119 of any foreign application(s) for patent or inventor's certificate
listed below and have also identified below any foreign application for patent or inventor’s certificate having & filing date before that of the
application o which priority is claimed:

Prioy Foreign Application(s) )
Priority Claimed

{Number) {Country) {DayMonth/Year Filed) Yes Neo
O 0

(Nusriber) (Coustey) (DayMMonthy Yess Filed) Yes No

{Number) {Country) {DayMonth/Year Filed) Yes No

1 hereby claim the benefit under Title 35, United States Code, §120 of any United States applications listed below and, INSOFAR AS THE
SUBJECT MATTER OF EACH OF THE CLAIMS OF THIS APFLICATION IS NOT DISCLOSED B¥ THE FRICR UNITED STATES
APPLICATION IN THE MANNER PROVIDED BY THE FIRST PARAGRAPH OF TUTLE 35, UNITED STATES CODE, §112, 1
ACKNOWIEDGE THE DUTY TO DISCLOSE MATERIAL INFOMATION AS DEFINED IN TITLE 37, CODE OF FEDERAL
REGULATIONS, §1.56(s) WHICH OCCURRED BETWEEN THE FILING DATE OF THE PRIOR APPLICATION AND THE NATIONAL
OR PCT INTERNATIONAL FILING DATE OF THIS APPLICATION:

60/231,997 September 12, 2000 Pending
{Application Serial Number) {Filing Dawe} {STATUS: Patented, Pending, Absndoned)

(9/819 337 March 28, 2001 Pending
{Application Serial Number) {Filing Dat) {STATUS: Patented, Pending, Abandoned)

POWER OF ATTORNEY: As a named inventor, 1 hereby appoint the following ae\é‘smey(s) sud/or agent(s) to prosecute this application and
transact sll business in the Patent and Trademark Offics connected herewith (List name and regisiration munber),

{LIST SENIOR PATENT COUNSEL AND ATTORNEY HANDLING CASE WITH PATENT OFFICE REGISTRATION NUMBERS.)

Ernest D. Buff

Name Name Name
25,833
Registration Namber Registration Mumbey Registration Numnber
SEND CORRESPONDENCE T0: Emest D, Buff, Esq.

Emest . Buff & Associates, LLC

231 Somerville Road
Bedminster, N (792}

DIRECT TELEPHONE CALLS TO: Ermest D, Buff
(508} 9010720

IPR2022-01
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DECLARATION FOR PATENT APPLICATION-~SOLE ORIGINT {Continued) aborncy’s Doakes Ma.: 02149 Cip - Page 2

I hersby deciare tiat 5l stslements made herein of oy own mowladgs ers truz and that all sstement mede on informelion end beticf are
balioved o be wus; ansd futher (hat those alatunants wers mads with the loww lndge thes willfid faisc stetements aod he itke 3o mads are
purshable by fine i imprisonmand, or both, tnder Section 1004 of Title 18 of (= Usited Mtates Codda, and that sueh willful false sisisments mey

jsapardize the validily of the spplication or suy patent isnuing i!mwn.
FULL NAME OF 8018 OR FIRST IVER Hamrd E,dwms Price
| INVENTOR'S SIGNATURE
REsiDENCE  Bethel Park, mesyivmsa (Camty Of M}eg,hmy}
CITZENSHIP  USA

POST QFFICE ADDRESS 5949 Pudding Sione Lane
Rethel Park, Pennsylvania 85102

Da:w ?//f/&g/

FULL NAME OF SECOND JOINT INVERNTOR
BIVEWTOR'S SIGNATURE

Do

RESIDENCE
CITIZENS R
POST OFFICE ADDRESS

FULL NAME OF THIRD JOINT INVENTOR

DNVENTOR'S SIGNATURP,

RESIDENCF
CITIZFNRNR®
POST OFEICE ADDRESS

FULL NAME OF FOURTH JOINT INVERTOR
INVENTOR'S SIONATURE
RESIOENCE

CITERENENIP
POST QFFICE ARDRESS

FUILL NAME OF FIFTHIOINT INVENTOR

VENTYOR'S SIONATURE . Dete

RESIDENCE

CETRZENERIP
POST OFFICR ADDR £33

BEST AVAILABLE COPY

IPR2022-0
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PTO/AIA/M4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0021-49-CON4B

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Harold Edward PRICE
Residence Information (Select One) (® US Residency (O Non US Residency () Active US Military Service
City | Bethel Park State/Province | PA Country of Residencd | US

Mailing Address of Inventor:

Address 1 5949 Pudding Stone Lane

Address 2

City Bethel Park | State/Province PA
Postal Code | 15102 | Countryi us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

X An Address is being provided for the correspondence Information of this application.

Name 1 Ernest D. Buff Name 2

Address 1 Ernest D. Buff & Associates, LLC

Address 2 231 Somerville Road

City Bedminster State/Province NJ

Countryj us Postal Code 07921
Phone Number 908-901-0220 Fax Number 908-901-0330
Email Address EBuff@edbuff.com

IPR2022-01227
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0021-49-CON4B

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

Application Information:

Title of the Invention STREAMING MEDIA DELIVERY SYSTEM

Attorney Docket Number| 0021-49-CON4B Small Entity Status Claimed [X]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 3 Suggested Figure for Publication (if any) | 1

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (O Customer Number (® US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Prefix Given Name Middle Name Family Name Suffix

Mr. Ernest D. Buff

Registration Number 25833

Additional Representative Information blocks may be generated within this form by
selecting the Add button.

IPR2022-01227

EFS Web 2.2.12 EXHIBIT 1003 - PAGE 02375



PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 0021-49-CON4B

Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status [ Pending

Application Number Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

Continuation of

13815040 2013-01-25

Prior Application Status | Patented

Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13815040 Continuation of 13385375 2012-02-16 8364339 2013-01-29
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13385375 Continuation of 12800177 2010-05-10 8185611 2012-05-22
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12800177 Continuation of 10893814 2004-07-19 7716358 2010-05-11
Prior Application Status | Patented .
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
10893814 Continuation in part of 09819337 2001-03-28 6766376 2004-07-20
Prior Application Status | Expired :
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
09819337 Claims benefit of provisional 60231997 2000-09-12
Prior Application Status | Patented
Application I Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
10825869 Continuation of 09819337 2001-03-28 6766376 2004-07-20

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Foreign Priority Information:

EFS Web 2.2.12

IPR2022-01227
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | 0021-49-CON4B
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

IPR2022-01227
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | 0021-49-CON4B
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

IPR2022-01227
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PTO/AIA/14 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 0021-49-CON4B

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. Ifthe applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(® Assignee (O Legal Representative under 35U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name | \ya AcQUISITION, L.L.C.

Mailing Address Information For Applicant:

Address 1 3 Gold Mine Road, Suite 104

Address 2

City Flanders State/Province NJ

Country | US Postal Code 07836
Phone Number 973-691-8717 Fax Number 973-691-7427
Email Address bill@surfernetwork.com

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. . Attorney Docket Number | 0021-49-CON4B
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application

publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country! Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Emest D. Buff/ Date (YYYY-MM-DD)| 2016-10-03

First Name Ernest Last Name Buff

Registration Number | 25,833

Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIA/14 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number

0021-49-CON4B

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention STREAMING MEDIA DELIVERY SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.

IPR2022-01227]

EFS Web 2.2.12 EXHIBIT 1003 - PAGE 02382



DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 15283544 Document Date: 10/03/2016

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):

e USPTO employees may access SCORE content via eDAN using the Supplemental Content
tab, or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: August 26, 2013
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Electronic Patent Application Fee Transmittal

Application Number:

15283544

Filing Date:

Title of Invention:

STREAMING MEDIA DELIVERY SYSTEM

First Named Inventor/Applicant Name:

Harold Edward Price

Filer:

ERNEST D BUFF

Attorney Docket Number:

0021-49 CON4B

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Sub-Total in

Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

70
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Electronic Acknowledgement Receipt

EFS ID: 27107222
Application Number: 15283544
International Application Number:
Confirmation Number: 5655

Title of Invention:

STREAMING MEDIA DELIVERY SYSTEM

First Named Inventor/Applicant Name:

Harold Edward Price

Customer Number:

25901

Filer:

ERNEST D BUFF

Filer Authorized By:

Attorney Docket Number: 0021-49 CON4B
Receipt Date: 03-0CT-2016
Filing Date:
Time Stamp: 16:35:29

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $70

RAM confirmation Number 3346

Deposit Account 061448

Authorized User

Ferrigno, Juliette

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
30192
1 Fee Worksheet (SB06) fee-info.pdf no 2
6cc70c134a8e1af9de8ddf31641ee5b424 ¢8|

fdo1

Warnings:

Information:

Total Files Size (in bytes): 30192

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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