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Electronic Patent Application Fee Transmittal

Application Number: 11116783

Filing Date: 28-Apr-2005

APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF

Title of Invention: STREAMING CONTENT

First Named Inventor/Applicant Name: R. Drew Major
Filer: Brett Carlson
Attorney Docket Number: 066.0141 (P2004-04-01.1)

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees
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PTO/SB/122 (11-08)

Approved for use through 11/30/2011. OMB 0651-0035

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 displays a valid OMB control number.

( CHANGE OF Application Number 11116783
CORRESPONDENCE ADDRESS | Fiing Date i
Application First Named Inventor R. Drew Major
Address to: Art Unit ..
g'cg?ng:)s:iﬂ\:é for Patents Examiner Name Ninos Donabed
K Alexandria, VA 22313-1450 Attorey Docket Number 066.0141 (P2004-04-01.1) j

Please change the Correspondence Address for the above-identified patent application to:

V] The address associated with
Customer Number: 54583

OR

Firm or
Individual Name

Address

City State Zip

Country

Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

| am the:
Applicant/Inventor

Assignee of record of the entire interest.
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96).

Attorney or agent of record. Registration Number _ 39928

& OO

Registered practitioner named in the application transmittal letter in an application without an
executed oath or declaration. See 37 CFR 1.33(a)(1). Registration Number

Signature  poerT A CARLSON/

Typed or Print
Name eéjrett A. Carlson

Telephone

Date September 18, 2014 480.385.5060

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple
forms if more than one signature is required, see below™.

*Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.33. 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 1.11 and 1.14. This collection is estimated to take 3 minutes 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 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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
disclosure of these records is required by the Freedom of Information Act.

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 Cooperation Treaty.

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 inspection 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.
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0070
[06%2] Due to multiple simultaneous streamlet processing, and in order to better judge

the central tendency of the performance ratio r, the agent eentrelcontroller module 402
may calculate a geometric mean, or alternatively an equivalent averaging algorithm,
across a window of size m, and obtain a performance factor ¢:

1

n m

¢C1HT('II! - I I l'j

j=
0071
[6673F] The policy determination about whether or not to upshift 710 playback quality

begins by comparing ¢ current

with a trigger threshold ®,,. If ¢, 20, , then an up

shift to the next higher quality stream may be considered 716. In one embodiment, the

trigger threshold ®, is determined by a combination of factors relating to the current read

ahead margin (i.e. the amount of contiguously available streamlets that have been
sequentially arranged by the staging module 409 for presentation at the current playback
time index), and a minimum safety margin. In one embodiment, the minimum safety

margin may be 24 seconds. The smaller the read ahead margin, the larger ©,,is to

discourage upshifting until a larger read ahead margin may be established to withstand
network disruptions. If the agent controller module 402 is able to sustain 716 upshift
quality, then the agent controller module 402 will upshift 717 the quality and
subsequently request higher quality streams. The determination of whether use of the
higher quality stream is sustainable 716 is made by comparing an estimate of the higher
quality stream’s performance factor, @,,,,,, with . If ¢, .., 2 ©, then use of the

higher quality stream is considered sustainable. If the decision of whether or not the
higher stream rate is sustainable 716 is “no,” the agent eentrelcontroller module 402 will
not attempt to upshift 717 stream quality. If the end of the stream has been reached 714,
the method 618 ends 716.

Application No.: 11/116,783 -3- Attorney Docket No.: 8532P001
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AMENDMENTS

Amendments to the Specification:

Please amend the following paragraph as follows:

0064
[9866] Figure 5 is a schematic flow chart diagram illustrating one embodiment of a

method 500 for processing content in accordance with the present invention. In one
embodiment the method 500 starts 502, and the content module 112 receives 504 content
from the publisher 110. Receiving content 504 may comprise receiving 504 a digital
copy of the content file 200, or digitizing a physical copy of the content file 200.
Alternatively, receiving 504 content may comprise capturing a radio or television
broadcast. Once received 504, the stream module 302 generates 506 a plurality of
streams 202, each stream 202 having a different quality. The quality may be predefined,
or automatically set according to end user bandwidth, or in response to pre-designated

publisher guidelines.

Please amend the following paragraph as follows:

0066
[0668] Figure 6 is a schematic flow chart diagram illustrating one embodiment of a

method 600 for viewing a plurality of streamlets in accordance with the present invention.
The method 600 starts and an agent eentrotcontroller module 402 is provided 604 and
associated with a viewer 408 and provided with a staging module 409. The agent
controller module 402 then requests 606 a streamlet from the streamlet cache module
404. Alternatively, the agent controller module 402 may simultaneously request 606 a
plurality of streamlets from the streamlet cache module 404. If the streamlet is stored 608
locally in the streamlet cache 410, the streamlet cache module 404 retrieves 610 the
streamlet and sends the streamlet to the agent controller module 402. Upon retrieving
610 or receiving a streamlet, the agent controller module 402 makes 611 a determination
of whether or not to shift to a higher or lower quality stream 202. This determination will

be described below in greater detail with reference to Figure 7.

Please amend the following paragraph as follows:

Application No.: 11/116,783 -2- Attorney Docket No.: 8532P001
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW . ISplo.gov

| APPLICATION NO. l ISSUE DATE I PATENT NO. | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

11/116,783 10/21/2014 8868772 066.0141 (P2004-04-01.1) 5535

54583 7590 10/01/2014

EchoStar Technologies, L..1..C.
Legal Department

100 Inverness Terrace East
ENGLEWOOD, CO 80112

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 2167 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

R. Drew Major, Orem, UT;
Mark B. Hurst, Cedar Hills, UT;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial. No.: 11/116,783 Confirmation No.: 5535
Filed: April 28, 2005 Customer No.: 54583
Art Unit: 2444

Examiner: Ninos Donabed

Title: APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE
SHIFTING OF STREAMING CONTENT

Attorney Docket No.: 066.0141 (P2004-04-01.1)

CORRESPONDENCE TO BE PLACED IN FILE

Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

***Filed electronically using the EFS system

Commissioner:

Enclosed is a copy of a Canadian Office Action for Canadian Application
No. 2,564,861 (“Office Action”), which is a counterpart application, as well as the
following reference cited therein:

EP1298931A2 2003-04-02 Oplayo Oy

We make no representation as to this document’s materiality to the claims under
review, but we respectfully request that the document be placed in the file.

An Information Disclosure Statement citing the Office Action, as well as the
reference cited therein, is also being submitted at this time. Should the Examiner have
any questions about this matter, the undersigned would welcome a telephone call at

480.385.5069.
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No official fee is believed to be due in connection with this Correspondence,
other than the fees that are addressed elsewhere in this submittal. In the unlikely event
that the Patent Office determines for any reason that an extension and/or other relief
is required for entry of this Correspondence, the Patent Owner hereby petitions for any
required relief, including any extension of time, and authorizes the Commissioner to
charge the cost of such petitions and/or other fees due in connection with the filing of

this document to Deposit Account No. 50-2091

Respectfully submitted,
INGRASSIA FISHER & LORENZ, P.C.

Dated:__October 8, 2014 By:_/BRETT A. CARLSON/
Brett A. Carlson
Reg. No. 39,928
(480)385-5060
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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 Number 11116783
Filing Date 2005-04-28
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STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | R. Drew Major

Art Unit 2444

Examiner Name Ninos Donabed

Attorney Docket Number 066.0141 (P2004-04-01.1)
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U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
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11116783

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

Filing Date 2005-04-28
First Named Inventor | R. Drew Major
Art Unit 2444

( Not for submission under 37 CFR 1.99)
Examiner Name

Ninos Donabed

Attorney Docket Number 066.0141 (P2004-04-01.1)

1 Canadian Intellectual Property Office, Office Action, dated September 10, 2014 for Canadian Application No. 2564861.

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 9 Applicant is to place a check mark here if

English language translation is attached.
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Application Number 11116783

Filing Date 2005-04-28

INFORMATION DISCLOSURE

First Named Inventor | R. Drew Major

STATEMENT BY APPLICANT o

( Not for submission under 37 CFR 1.99)
Examiner Name Ninos Donabed

Attorney Docket Number 066.0141 (P2004-04-01.1)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 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 1.97(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, to 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 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.
[[] The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

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.

Signature /BRETT A. CARLSON/ Date (YYYY-MM-DD) 2014-10-08

Name/Print Brett A. Carlson Registration Number 39928

This collection of information is required by 37 CFR 1.97 and 1.98. 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 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
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/ar 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 record s.

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 Cooperation Treaty.

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.

EFS Web 2.1.17
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{54)  Adaplive media slream
{57} This invention refates to media streams trans-

mitted in a nefwork, such as the internet. The idea is ic
change the scurce of the content of 2 media st.'eam
when an available transmission speed rate changes.
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1 EP 1298931 A2 2

Description
FIELE OF THE INVENTION

{00¢1] This invention relates io media streams trans-
mitted in a natwork, such asthe internet Especiaily, the
invention relates o media slreams concerning video
piciures and voice.

BACKGROUND QF THE INVENTION

[0002] Whan media streams that contain continuous
dala, for exampie video piciures and voice, are irans-
mifted in & network, such as the internet, the speeds of
the media streams have 1 ve adjusted with the speed
of the transmission connaction avaiiable at the tme. Cf-
ten, inthecase of videc pictures, the adjustmeniis made
by changing the visual quality of the piclures. The spead
of & transmissien connection in the Internet depends
strongly on a user's internet terminal, Some teminale
suppert technically higher speed rates than others {usu-
ally older terminals). Thus, speed adjusted media
streams must be offered for a variety of terminais.
{00031 Transmission speed may also vary with time,
For example, when congestion happens in the network,
the transmission sgsed may decrease censideraoly, A
ierthe congestion, the ransmission speedretums o the
normai speed rate.

{0004]  MNowadays, most of the content of the intemet
is in WWW servers, which use the HTTP protocol for
ransiitiing desired contents to users, Originally, the
HTTP prolocol was not designed for continuous media
streams {vides, voice). The problem of the known solu-
fions is that when a media stream nas 1o be adjusted for
a changedtranemission condition, . ¢, 1o be an adapiive
media siream. a spacial software or protoce! must be
used, instead of the HTTP profecal. Real Server® (Re-
aiNetworks inc, Seattle. Washingion)., Quicklime®
Server (Appie Compuiers, Cupertino Califormia), and
Windows Media Server® {Microsclt, Redmond, Wash-
inglon} are commercial server soflware, which support
adapiive media streams. These software packages use
spacial protocols. such as RTP (Real-Tima Transport
Protocol) and RTS? (Real Time Streaming Frotocoi),
which are designed for the adaptive meadia atreams.
[0005] Howevaer, using these seflware packages usu-
ally requires & user to invest and maintain parailel de-
vices and scfiware in addition to the WWW server that
isusedio senve cther infernet content, such &s web pag-
gs. Uiger communities such as corporations require sup-
gort staff which must be educaled to use these systerms,
Fora service provider this means in practice that a spe-
ciat media stream server must be mainiained. The goat
of this invention is o eliminate these drawbacks. This is
achieved in a way described in the claims.
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SUMMARY OF THE INVENTION

[A00E] The following definitions shouid be kept in
mind when reading these seecifications:

Connaction: A fransport layer virtual circuit estab-
liskad between two programs for the purpose of
communication. A conneciion can have varying
transrnission speed raies.

HTTP transport: An agplication layer transmission
of cata from a file on & sarver computer to g user
terminal using HTTP 1.1 protocol. Gne HTTP 1.1
conneclion can consist of one or several HTTR 1.1
fransporis.

Stream: A continunus transimissian of dala over for
oxample HTTP transpert

{0007]  An imporiant asgect of the inveation is to
change the source of an adaptive media aircam when
an avallable connection spead rate changes. Each
seuree contains essentially the same information {such
as video and voice), but the suitability of each source
for transmission has been adjustad (o a centaln cennes-
lien speed rale. The coding of the source information
can be different among the sources, which affects the
speed rate, The piclure information can ba black-and-
white instead of a color picture. The picture size can be
smaller orlarger. The vigec can be with orwithoui voice.
Whan the source is changed, also a new HTTP tans-
mission for the new source 5 started for & new stresm
containing the information of the new sourca. In other
words, Ihe adaplive media slream, i.e. the adaptive
stream, comprises at least one media siream for trans-
mitting information.

{0608 In an arrangement according © the inventien
a source file is formed. The source file contains a plu-
ralily of sources intendad for different media sireams,
according to such parameters as bandwidth, computing
capabilily of the receiving terminal, ele. Atthe beginning
of the transmission the aplimal fransmission spead rate
af the lime i3 chosen according to an informétion trans-
fer condition. The souree inthe source file, which corre-
sponds o the available speed rale, is selectad {o be the
source of the adaptive media siream. Wher the availa-
ble transmissicn speed rate changes, elther 1o be faster
or sfowsr, 2 cormmand for changing the scurce of the
adeptive media stream, is sent from the user's terminal
o the service provider's asrver, i.e. the source server,
wherein the fiie of the garvice is. Prefarably commands
are sent using an HTTF protocol. When ihe avaiable
transmission speed rate changes again, & new com-
mand for changing the source is sent from the user's
terminal to the source server. The commands are aent
whan it is possiole Lo use a higher speed rale or when
2 tower speed rate must be used.

{000%9) In one aspect, the invention thus provides a
methed for providing an adaptive media stream be-
tween a sending terminal and a user's terminal wherein
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the adagtive madia stream comprises at least ene me-
gia stream and the method comprises the steps of
choosing & iransmission speed rate for the media
stream, selecting a suitable data source for the media
slream among sources conlaining esselially the same
information content, each source inferded for a certain
ininrmation fransfer condilion and pisying the meadia
stream. During such playing. checking the suitability of
the actual transmission speed rate, and continuing play-
ing the media stream i the transmission speed is still
suifaple or selecting & new data source, whichissuiiable
atthe moment as a respange for the salection of the new
dala source, playing a new media stream. Those selec-
tion actions continue until the played stream siops.
{0010]  Optionally, the stap of chaosing comprises the
phase of reading a header field of a file, which conlains
atleasttwo datasources, the header indicating the start-
ing points of the sources and fo which transmission
speed rale each acurce is indented. Yet anciher option
cails for the selacting step 1o Include the ghase of start-
ing to read from the starting point of the selected source
{0011] Other aspect of the invention provide for the
step of monitoring 1o Include the phase of monitoring a
filling degree of & bulfer {or incoming data in the user's
ferminai, e.g. if the buffer is becoming empty or full, then
selecling 1o continue o play the present media stream
or to start playing another media stream. The informa-
iion of the selection of the new dala source may frans-
mitted from the user's terminal t¢ the sending terminal
using a GET method of an HTTF protecs! wilh an op-
Honal RANGE fieid, When a new stream ls played. an
oplional phases of lerminating the old madia stream af-
ter starfing fo play the new media stream andg creating
the new media stream before playing the new media
stream is aiso contemplated.
{0012] i a new stream is selected, accerding to an-
otrier aspect of the invention, the sleg of reading timing
marke in said adaptive media stream for defining the
right point to star playing the new media stream is also
performed. Further, the step of selecting the initizl speed
may comprise the phase of reading & hesder field of
files, where each contains one daia scurce, the header
indicating the starting poinis of the soures and fo which
fransmission speed rafa the source is indented.
{0013]  Anarangement for providing an adaptive me-
clastream between a sending termina!l and ausers ter-
minal, is aisc contermnpiated, wherein the adaptive media
stream comprises at igast one media stream and the
rrangement comprises:

a) Means in the client terminal for choosing 2 trans-
mission speed rate lor the media stream,

b} A data structure in the sending terminal compris-
ing al least two data sources conlaining essantially
the same informnation, each scurce intended for a
cartain transmission speed rate,

¢} Means in the client terminal and the sending ter-
minal for selecting a suitable data scurce from
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ameong the sources for the media stream,

d} Means in the user's terminai for checking the suit-
ability of the fransmission speed rate when the me-
dia stream is played,

o) Means in the user's terminai for reseiecting a suit-
aple data source from among ihe sourcas for a new
madia afream.

{00141  An arrangement as described above may fui-
ther comprise means for playing the Sata strusture in a
way that the playing is started from the right point of the
dala etructure, Prefarably, means 2) comprises means
for reading a message from the user's terminal, which
defines altlernative transmission speed rates. Further
preferadly, each source comprises tming marks, which
indicate the correspending point in the other sources.
More preferably, the arrangernent further comprises a
GET method of an HTTP profocol with an ogliohal
BANGE field for transmitling the intormation of the re-
selection of the suitable data source from the userster-
minal to the sending terminal. In ancther preferable em-
bodiment, means d) comprises means for moniioring a
filiing degree of a buffer for incorming dala in the user's
terminal. it aiso preferable that the data struclure s &
file containing the data sources. Alternatively, the data
siruciure may oe a number of files, each of thern con-
taining one data source.

{0015} Means c) may further cormmprise means for
reasing a neader of the daia structure, which indicates
the starting poinis of the sources and 1 which lransmis-
slon speed rale gach source s intended. Means ¢} may
further comprise means for reading headers of the files,
which indicate the starting point of the source and fo
which transrission speed raie tha seurce 1s intended.

{0016} In yel ancther aspect; the inventien teaches 3
methed for storing adaptive media stream data compris-
ing the steps of siering a plurality ¢f media sireams,
each representing a substantially similar information
content, and each adapied for a different set of informa-
ton transfer conditions; and providing 2 plurality of
pointers into a first of ssid media sireams, said pointers
associated with a source iocation in one of said media
stroams and peinting (o at least one target location in a
second of said media streams; wherein the inforrmation
content of said target location is substantialiy a contin-
uation of the information content prior to said source o-
catior.

{0017} Freferabiy. said pluraiity of media streams is
contained in & single file. Said pointers are preferably
embedded within said adaptive media stream data. and
ceraprise farget incations golnter comprises a byte off-
setinio said single file. Alternatively, said target location
pointer comprises an offset infc said second source
siream, within said single file. Another aliernative teach-
as that said target locations peinters comprisa a peinter
to another fiie containing sald second media stream or
a portien thereol, Ogtionally in this case, saild target lo-
cation pointer further cenprises & byle cifset inte said
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ather file.
BRIEF DESCRIFTION OF THE DRAWINGS
{0018] in the following the invention is described in

more detai by means of Figs. 1 - 8 in the attached draw-
ings where,

FIG. 3 illuslrales an examgple of the structure of afile
ecnording to the invention,

FIG. 2  illustrates an exampie of & flow chart deserib-
ing the function of the inventive arrangement,

FIG. 3 illustrates an example of an arrangement ac-

cording to the invention,
DETAILED DESCRIPTION OF THE INVENTION

0019]  FG. 1 describas an exampiz of a file strusture
according (o the invention. The fiig is in the aervice pro-
vider's senver (source server) from where users can
stream it For examgie the file contains a video in two
fereni formats. At the beginning of the file there exists
header 1, which contains starting byles for two differ-
enl media sources - Lhe sources ior the media slieam.
curce 1, calied streamn 1 contains video data in a res-
futior: 0f 3207240, for a spead rale 200 Kaps {Kiebii per
ccond) 2. The starting byte 4 for that video data is byie
2000 inthefile. Source 2, cated stream: 2 coniains video
dala In a resolution of 180120 optimized for a speed
rate £0 kbps 8. The starting byle of that vides data 8 in
the flie Is at hyte 800000, i the network and a user's
lermingl suppert the racsmission speed rate 200 kbos
than stream 1 is sent to the user - otharwise stream 2 is
sent. In this embodimant, all data feeds are assumed 10
suppart communication al a speed of al least 40 kbps.
it should be noted that stream 1 and 2 are sources i.e
ihe parts of the fiie sireciures in this exampie, and a2 me-
gia siream is a continuous fransmission of dala of &
source over a transmissicn proiccsl. The transmission
profoco! used can be any protocol, in thistext the HTT
grotoco! is used.
{8020] Siream 1 ic seni, i.2. streamned, to the user.
Stream 1 {ang the media stream for i as well} conlains
fiming marks 8, 7, 8, 8. The fiming marks are embadded
in stream 1 at a various lecations, and correiate the in-
formation in the two separate resoiution sireams. Thus
the timing marks of stream 1 in the example of Fig. 1
indicate the byte of the file whare the strearn is running
at the time and the correspending byte 84, 74, 84, 84,
in stream 2. If for some reason, the network ¢an not
transmit stream 1 with 200 kbps, or the user's terminal
can rot receive at this speed rale, the ransmission of
the video is changed to sircam 2. For example, when
the nead to change the speed rate to a lower one is no-
ticed and the most recently received (or aiternatively the
nextitiming mark s, iet's say, the mark 7 indicating time
1000 ms, i tlls the coresponding byie BISRGO in
stream 2 (o where the source of the transmission of the
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video transfars 11.
{0021} Similarly, stream 2 (and the media stream for
it} containg timing rmarks 10, 11, 12, 13, which point to
the focation of corresponding information in stream 1,
as shown by the corresponging byle 104, 114, 124,
134, insiream 1. When the capability of fransmitting 200
kbps is noticed during the transmission: 3t 40 kbps rate,
the transmission ¢f the video Is changed to stream 1.
For example, when the avaiiabiity of the hicher speed
rate is noliced and the next timing mark is the mark 13
indicating time 3000 ms, the corresponding byte 77000,
iocated in stream 1, points to the location of correspond-
inginformation insiream 1 s¢ the source of iransmission
is shified tc stream 1, using data stored in iccation 8
onwards,
{0022} FIG. 2shows an exampig of 2 fiow charl. which
illustraies a function and method of the invention. FiG.
3 showse an example of the inventive amangament,
When 3 user visita a home page of a service provider,
hefshe may find something he wanta to order, such as
avideo show. The video player client running in the user
terminal sends 34 a requesi mesaage fromthe ferminai
33 1o the sarvice provider's setver 31 through the net-
work 32, such as the Inlernel, lo gel the show using a
GET method, which is one of the methods defined inthe
HTTP1.1 protocol. Lat the reguest be:

GET  httg/fesvwserviceprovider comivides/mu-
sic/songt vidzo, HTTRMA
{0023] Ofien, the connection sgeed rate depenss on
the avaitabie (and aptisnal) connection and processing
speeds of the terminal. Atthe beginning, the first stream
which is sent works like 2 {es! stream. The test stream,
i.e. the first stream praferably forms the first part of the
file structure, which preferaoly contains data for the low-
ast bandwidih. Thus the first stream over the HTTP
transport also contains a list of alternative speed rates.
The piayer in the client terminal chooses 21 one of the
supported speed rate from the list. (It should be noted
that the server ¢aa be informed of the capsahbilily of a
terminal or the avaiiable bandwidih using other tech-
nigues and the specific method of learning the ink ca-
pabilities is a matter of technical choice to one skified in
the arl) in this axample, the user's terminal supgorts
speed ratea of 200 kbps and 40 kbps . Let's assume that
the desirad file 36 is the file in FIG. 1. If the speed rate
of 200 kops 22 Is available, stream 1 is selected 24, Oth-
erwise, the speed rate ¢f 40 kbps 23 is chesen and
stream 2 is ssiectad 28, (Notice that the higher apeed
rate means the higher bandwidth.)
{024} In the selection of the speed rate of 200 Kops
the server starts to play 28 siream 1 beainning a! byte
{20003 of the file. The dats and the timing marks are sant
35 0 the user's terminal during the play. The terminal
checks 28 frequently that the currently available band-
width is sufficient for the selected stream. if the band-
widlth is suificient, playing stream 1 {s continued. if the
bandwidin becomes unavailable for stream 1, strgam 2
is seizcted 210 and stream 2 starts lo play 27, 311 be-
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ginning at the byte of the file defined by the atest timing
mark. The bandwidth of stream 2 is checked 29 similarly
as the bandwidih of stream 1. and when the bandwidih
is again available for the speed rate of 200 Kaps, stream
1 is selected 211,
{8025] in the salection of the speed rate of 40 kbps
the server starts 1o play 25 stream 2 from the nght byle
{B000QCY) of the file. The data and the timing marks are
serit 38 to the user's terming! during the play. The ter-
minal checks 28 freguently that the bandwidth is okay
forthe selected stream. i the bandwidth is still restricted
10 40 kbps, playing stream 2 |s continuad. If the band-
width rise to a level sufficient ic support 200 kbps irars-
miasion, stream 1 s selected 211 and siream 1 siaris
10 piay 28, and i3 sent 211 o the terminal 33 beginning
at the byte of the file defingd by the latest iming mark.
The bandwidth of stream 1 is checked 28 simifarly as
the banawidth of sirearn 2, and when the bandwidth is
again oo slow for the spead rale of 200 kbps, stream 2
ls selected 210,
[0026] The chacking of the bandwidth of the streams
can be made, for exampie, measuring a filling degree of
a buffer for inceming data cennection in the user's ter-
minal, When the buffer is becoming emply, the required
bandwidth for current stream is too high compared o
what is available through the nelwork cennection, and
ihe speed rate shouid be drepped. When the ouffer is
becoming full, candwidih for curreni siream is iower
than what is available through the netwark connestion,
and the speed rate can be raised. Afier the measure-
ment, the sultable aiream acurce le selected 218, 2141
and & GET command with an additional fieid SANGE is
sent 310 from the user's terminal to the server for chang-
ing e sream. For example, let the GET command be
GET hilp: /www. seviceprovider.comividea/music/
songdvideo RANGE: bytes= 805000~ when the trans-
missioh spead rate changes frem 200 Kups o 40 Kops.
{0027] iisworth noting thatgreferably. when a stream
is changed, a new HT TP transport (and naturally a new
media siream) s starded and the old meda stream is
lerminated afler the new media stream starts playing.
Fromthe view of the user the desired file, such as a vid-
20 show, seems (o continue withoul any break because
the new stream starts playing from the byte indicated by
the timing mark. thug the information continuity is main-
iained, desgite the media stream swiich, So, when the
scurce is changed, alsc a new HTTP trarsport is creat-
ed for the new stream, i.e. media straam, instance and
for the new source. Thus the adaptive media sirsam, 1.
. the adaptive siream, is made up of one media streant
of geveral consecuiive media stieams. Sinoe the con-
secttive media slreams cany essentially the same data,
2 user gete a visual impression of continuous shows. It
cther words, the adagiive media sirean comprises at
ieast one media stream fortransmitting information. The
TTP 1.1 protocol provides & feature called Persistent
Coennections, Persisient Connection means that severai
requests {such as GET), can be sent via one TCP con-
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nection. Thus one connection may carry several con-
secufive streams. However, it should be roted that sev-
eral TGP connections mry oe needed or used for irans-
mitting consacutive streams

{0028] Furthermors, it may be said that the adeaplive
media stream comprises several {or one # the speed
rate remains the same during the whaie transmission)
instances (separate streams; of the same object (the
adaplive meadia stream containing information such as
video) Maturally, there are more ways to model the
adaptive media stream, but common for these models
are that transmission of information of the adaptive
stream. {the siream of a continuous data, such as video
over one or severaiconnections) nappens in one or sev-
eral cehsecutive madia streams over a transport preto-
col, sach media siream adaptec for cortain conditions,
and cerain finks or poiniers periodically conpect or
crnss connect the media strsams in easenlially coniant
coherent fashion. Thus varying transmission conditicns
may dictate how many sultable mediz streams are sent
forming together the adaptive stream.

{029} For creating the inventive arrangement an ini-
Hal selection moduie 39 (l.e. means) for choosing an
originat ransmission speed rate and selecting 2 suitable
source in & service provider's server is needed, In a us-
2r's lerninal another estimation maduie 37 (e, means
for checking transmission rate} is needed, for checking
the suitability of the transimission spead rate as reselec-
Hon mosule 38 (Le. meansg) for resaiecting a suitable
seurce sre needed,

{0034} Although, the processing and network cennec-
tion speed of a user's wrminal is moslly the decisive ¢
ament when selecting a suitable fransmission speed
rate, tmay happen that the network iteell becemes con-
gested, Incengestion, the available speed rate decreas-
es and the transmission speed rate must be jowerad.
On the other hand, i the netwaik ailows a higher spead,
the transmission speed rate may be increased.

{0031} Using the inventive arrangement, an adaptive
rmedia stream can be served from with a common HTTP
server Thersfore, there is no need for the use of & spe-
cial media siream server, or paraliel devices and soft-
ware. Remarkable cost savings are achioved, since
usually service providers and users support the HTTP
prefecol. Alse the reliapiiity of the system increases be-
cause of fewer sources of faults,

{G32] It is clear that inventive arrangement can be
implemenied in rmany ways. For example, the time pe-
riod between two timing marks can be different than in
the example of this text. It can be any suitable period
degending on the feaiures of a selulion, suchas 2 ord
seconds. The format of the inventive file can be any suit-
ahie format as well, such as MPEG or another.

{0033} Theinvertive file may comprise more than two
different streams {containing the same content), from
wriich the most aullable strearn is selected at any given
time, Therefore, timing marks must coniain a number of
references for the corresponding byie in the olher dala
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SOUrces.
{0034] Al the sources do not have i¢ be in the same
file, but each source can he a separate file. However,
the use of this kind of structure ig not as efficient when
altempling iv use as iitlle procassing power as possble
cormparad o the use of one fie structure. In the structure
of several files, iming marks must indicaia the right file
with the corresponding byie.

[0035] Aithough, 2 sending lemminal have been de-
scribed o be a server in the examples above, it is clear
that the sending terminal can be another terminal capa-
ble of sending Information.

{0036] Similardy other mechanisms are Known and
suiiable to measure and select the most appropriaie
source, Such methods may e server vased or user ter-
minal based, or even utiiize intermadiaie network nedes
to estimate network congesiion and bandwidth, and
similar measurements thal are indicative of wial nede
i0 node capacity, as well as spegcific node capabiities,
and the selection of scurces (and media streams) may
ba carried oul in various ways that will provide the best
end-user experience according to varying conditions.
{00371 According to the above-menticned matters. it
is evident that he invention is nol resliicted 1o the solu-
tions described in this text, but i can be modified for
various solutions, in the scope of the inveniive idea,

Claims

1. A method for providing an adaptive media stream
between & sending terminal and a user's lerminal
characterized in that the adaptive media stream
comprisas at least one media stream andg the meth-
od comprises the steps of:

a} choosing a transmission speed mate for the
media stream,

) seiecting a suilasle data source forthe media
stream amoeng sourcas cenlaining assentially
{he same informalion, each source intended for
a cerigin transmission speed rate,

¢) playing the media stream,

d) checking the suitahility of the transrmission
speed rate,

¢} either continuing glaying the media stream if
the transmission speed is stili suitabie or,

Ty selecting a new data source, which is sujtable
ai the moment,

@) as a respense for the selection of the new
data source, playing a new media stremm,

h} repeating steps d) fo g) untit the stream,
which i played. stops.

2. A method according to claim 1 characterized in
that step b) compriaes the phase of reading a head-
er field of a file, which conizing at least two data
sources, the header indicating the stariing points of
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the sources and 10 which transmission spead rate
each source is intendad.

A methad according to claim 2 charasterized in
that step ¢) comiprises the phase of starting le read
from: the starting point of the seleciad source.

A method accerding © claim 1 or 3 charaeterized
in that step d) comprises the phase of monitoring
a filling degree of a buffer for incoming data in the
user's terminal.

A method according o claim 4 characterized in
that if the buffer is becoming empty or full, then step
f} is chosen, else step e} is chesen,

A method according o clam 1 or 3 characierized
it that the information of the salection of the new
data source is iransmitied from the user's terminal
o the sending terminal using a GET methed of an
HTTF protoce! with an eplional BANGE field.

A method according te claim 1 characterized in
that slep ) comprises phases of terminaling the
old media stream atter starting o play the new me-
dia stream and creating the new media stream be-
fore playing the new media stream.

A meatnas aceording te claim 1 or 7. characterized
in that siep g} further comprises the phase of read-
ing timing marks in the data sourca for defining the
right poirnt 1o start playing the new media stieam.

A method according 10 claim 1 characterized in
that slep b} comprises the ghase o reading & head-
er field of files, where each contains cne data
source, the header indicaling the siarting points of
the source and to which fransmission speed rate the
source is infended.

An arrangement for providing an adsplive medis
stresm between a sending terminaiand a user'sier-
minal, characterized in that the adaptive madia
stream comprisas at least one media stream and
the arrangement comprises:

a) means in the sending terminal for choosing
atransmission speed rate for the media stream,
b) a data structure in: the sending terminal com-
prising &t ieast two data sotrces containing es-
sentially the same information, each source in-
tendad for a cerdain transmission sgeed male,
o} means in the sending terminal for selecting
a suitable data source from among the sources
for the media stream,

o) means in the user's terminaltfor checking the
suitability of the ransmission speed rate when
the media stream is playzad.
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o} means in the user's termina!l for reselecting
a suitable data source from ameng the sources
for a new media stream.

An arrangement according te claim 10, character-
ized in that the arrangement further comprises
means for playing the dals structure in a way that
the piaying is started from the right point of the daia
siruciure,

An arrangement accorcing to claim 11, character-
ized in that means a) comprises maans for raading
amessage from the user's terminai, which defines
alternative transamission speed rates.

An arrangement according to claim 11, character-
ized in that each source compnses timing marks,
whish indicate the sorresgonding point in the ofher
sQUrces.

An arrangemeant ascorsding to claim 13, character-
ized in that the arrangement further comprises &
GET method of an HTTP pretecol with an optional
RANGE field for ransmiliing the infermalion of the
reseiection of the suitabie data scurce from the us-
er's fermingl {o the sending terminal

An arangement according to claim 11, characier-
ized in that means d) comprises means for moni-
toring afilling degree of a buffer for incoming deia
in the user’'s terminal.

An amrangement accorging fo claim 1%, character-
ized In thatl the data structure is a file containing
the daia sources.

An arrangemant ascording (o claim 18, characier-
ized in that means ¢} comprises means for reading
a header of the daia structure, which indicaies the
siarting poinis of the sources and 1o which trans-
mission speed rate each source is intended

An arangemant accorsing lo claim 171, character-
ized in that the data structure is 3 number of files,
each ¢f tnem containing one data source.

An arrangement according to claim 18, character-
ized in that rmeans ¢} compriges means for reading
headers of the files, which indicale the starting point
of the source and to which tranamission apeed rate
the source s intended.
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