STORAGE OF CONTENT- LOCATI ON | NFORMATI ON FI ELD OF THE
I NVENTI ON The invention generally relates to file
wo ocvosms®?28 Especi al |y, certain enbodi nents of tP€T/F12005/050071
invention relate to providing a DCF file format (e.g.,
DCF v2.0 file format) or simlar. BACKGROUND OF THE
| NVENTI ON OMA DRM Rel ease 2 i % st andardi zi ng t he DCF
(DRM Content Format) v2.0 File Format to be used as
part of the OVA DRM enabl ed services (OVA stands for
Open MbiSEORAIGE g ODRRENT dn@ € ATdO NDINF O MRTG b
Managenent). Accordingly, a standard specification:
Open Mobile Alliance, DRM Content Format, Draft
Version 2.0 - 16 January- 2004 has been drawn up, the
contents of this docunent being incorporated herein by
r eFEAdAOF THRINVIENHON | s to define the content format
5for DRM pr ot ect ed encrypted nedi a objects and
associ ated neta data. This content format (or file
f oThainveatioh @detidigdelatks @coﬁte%fmatwrlﬁpa@all;f @értﬂﬁremb@ﬂim&rnts of
ty es of content as well. For exanple nponent
ifantiop relaterie Aravidine a & héle: f,@ﬁ@kta(@éd"DQE W% Ofile format) or
SI geligrfile with well-defined place-holders and con
tent-definitive nmeta-data structures. This file format
is expected to be commonly used by the industry for
mul.t i ion and storage with or
10 hﬁ—(ﬂ g é QBN packet Switched
Streamn ng (PSS Packet- swi tched Stream ng Service) Re
| ease 6 is currently working on adoption of new
t OV IDRMdRelease @rib aagdardibmgsbo PETODRMeC@GRP Hoithat) v2.0 File

FO{J%rma S (]?g r]rlflasl(!",J & Ip.'Elrt to? tlpeeOﬁ/IA\fg enrableléllslerewces (BR&A stands for

Open Mobile Alliance; DRM stands for Digital Rights Management). Accord-

15 ingly, a standard specification: Open Mobile Alliance, DRM Content Format,
Draft Version 2.0 — 16 January-2004 has been drawn up, the contents of this
document being incorporated herein by reference. The purpose is to define the
content format for DRM protected encrypted media objects and associated meta-
data. This content format (or file format) can be used as content-wrapper for many

20  other types of content as well. For example, all components of a SMIL presenta-
tion can be “packaged” into a single file with well-defined place-holders and con-
tent-definitive meta-data structures. This file format is expected to be commonly
used by the industry for multimedia content distribution and storage with or with-
out DRM protection.

25
3GPP Packet Switched Streaming (PSS, Packet-switched Streaming Service) Re-
lease 6 is currently working on adoption of new technologies to enlarge the scope
of the 3GPP File Format to enable it to be a “wrapper” file format (i.e., a con-
tainer file format). It is currently under 3GPP SA4’s discussion whether to use the

30 DCF v2.0 file format, or to use the file format extensions, which will be inherited

from the new MPEG ISO Base Media File Format Amendment-1 Specification



tainer file format). It is currently under 3GPP SA4's

di scussi on whether to use the DCF v2.0 file format, or
wo 20058802he file format extensions, which w | | PGBFI2005/050071

i nherited fromthe new MPEG | SO Base Media File Format

Amendnent - 1 Specification(lSQ | EC 14496-12: 2003 |

15444-12:2003: "1SO base nedid file format™

Amendrent -1). The DCF v2.0 file format can be used as

a single container to contain all the conmponents of a

mui6OEGl d4p9e<deR088 | bnl S¢dhileR00an "BEOr bpree gedice dilbyfoamar”

SML file),,.or sinply archive a collection of

nh%?? '%J&ontent, be it static or dynam c con tent.

For SML presentations, it is desirable to be able to

store the directory struc ture (also called file-tree

st The PGFey2.9 fitledoratti c@n befusehes pyiegle sorteinghtoscontd all ggraom-
5 goﬁ&{éhfspoaf'c “mﬁftf?r?qfdu{‘ﬁfe &?at@ﬂ( W‘ﬁﬁg{l #rr ?én‘?éc?ﬁ‘} AN, file),

Cuorr ﬁm@l}yarchlhe aoilsctiva ofehhltidetianedtent, betiastatir or dvamnod con-

storl ? such information in the DCF v2.0 file. Hence,

i f teqt. e SMikrresentgtipag Kag desiragla to Berableeiasiare i, difageory struc-
USfe F‘cﬂ&) &ﬂ’lea‘?ﬂé ftﬂée tsttﬁl‘fct% hlfr)lln!l 1o'i1cbf(iﬂﬂgfé's€ht£l§bnp@fdgﬁla com-
(or every nedia conponent  nust e at r oot
di pﬁrcntsr yn bekeehoa® mhdifSkid SMIL gyreseiitation héter tiwekaging” it into
foI ]ggzb acts: 1. The user nay not have DRMrights

©SM L file; 2. There can be file name
cI ashes; 3. There is additional conplexity and nmenory
consurrpti on in nodifying the SML presentation; and/or
4 Cuhientlyi, theee 't$rry> welt-definpdeorrstapdivd Wayseof seringhwichanfgenation in

?‘Fé) (‘é}é‘ ¥ EQ fﬂa)ci?%lrcf‘ 3@5 O%esfé”% S&tag’égk%gﬁ A .@3@58@3@%@8 fhe user

t K3k, to IkAifyl the SMIM. ﬁl@@cdmtaﬁmoo;sa\fhs @t every GeieNEdghreAt must
the Media storage stru
15  be at the root directory level as the SMIL file). This has the following impacts:

10

1. The user may not have DRM rights to modify the SMIL file;

2. There can be file name clashes;

3. There is additional complexity and memory consumption in modifying the

20 SMIL presentation; and/or

4. The directory structure may be lost on the target side, which may like to store
the media components in different directories (e.g. images in \images direc-
tory, 3GP files in \3GP directory, etc., depending on the Media storage struc-
ture defined by the user or the OS-present media gallery application).

25
Z1P has a directory structure storage capability. ZIP can be considered as a “ar-
chive” file format, but with ZIP it is not possible to identify the “maestro” file of
the presentation (e.g. a SMIL file which actually defines the whole presentation’s
layout and structure).

30

Ericsson has proposed an extension to the ISO Base Media File Format to include
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chive" file format, but with ZIP it is not possible to

identify the "maestro” file of, the presentation (e.qg.

a SML file which actually defines the whole

presentation's | ayout and structure). Ericsson has

proposed an extension to the | SO Base Media File

Foﬂmitfilct tre¢’ netrustlst had "the Static messtia somtertinrthe &k farhat, as addi-
n.the file for S i . .

©1 il B 4R 8 B PRG ekednican Ph i BBRE 38 B9 Btygnrogption.

f UpTERRT sek Mh HORIN AR HACORDE 36PEfilk 1Br AR CAtimRRbAs — contamer for-

Ericsson, 3G file format extensions - container f

el SEHP TSG-SA WeH Mseting, 63%3Ma1m4 Sipein, Bpal rcbparp 2004
FeREURLY. BIWMsiaf P &3S ERian 8ld Ikl BREDL AL 1S VS media

Fee extensions to t
f oﬁl@qbrm&zSGE@EECJJﬂ@V/mmn MREECR0D M M09 406cember 2003,
Decenber 2003, Wi kol oa, USA). The contents of both

do%w%% U- iThe 69%%10&80%0@}%%@ pMCRIPEFigd herein by ref-
%I@Q&@ %lfhlaﬁ%lg E}%ﬁﬁr@&e‘ﬁ% %I%Bﬁ%?g%e%ﬁ tlﬁgf {d &)ll & trlrllts:q)roblem, it

ve the pr oes pro
r eﬂ@dmm)g stloe DEFprolet klatieg to WUFCY.Q ifibgsl whibdh sroplyndokeot make
use of. t.his nev w.file format. SUMMARY OF THE | NVENTI ON
ACRSrithy ey e farmal aspect of the invention, there is

provided a nethod for conmunication, the nethod
conprising: providing a file format for a nedia

c ohU MHYIA RGO THHE ENVENTIODNt ent - | ocat i on i nf or mat i on

of the nedia content with the aid of the file format.
The method is applicable for wireless as well as wired
COABtHHimaltb @Mfirst aspect of the invention, there is provided a method for com-

munication, the method comprising:
providing a file format for a media content; and
indicating content-location information of the media content with the aid of the

file format.
The method is applicable for wireless as well as wired communication.

In accordance with an embodiment of the invention, there is defined a new header
in the DCF v2.0 File Format, inside which the content-location information of the
media content is stored. With the definition of such a header, each media content
inside the file can be extracted to its proper target location or consumed “in place”
by establishing a virtual file tree inside a single file. Hence, the same directory
structure before “packaging” is preserved. This also means that the presentation
lay-out files (e.g. SMIL) does not need to be modified to “flatten” the directory

structures or “rename” the duplicate file names.

By using embodiments of the invention, it is possible to have a read-only copy-



In accordance with an enbodi nent of the invention,
there is defined a new header in the DCF v2.0 File
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of the nedia content is stored. Wth the definition of
such a header, each nedia content inside the file can

be extracted to its proper target |ocation or consuned
"in place" by establishing a virtual file tree inside

a single file. Hence, the same directory structure
befighted SYHEKmgengtion ée. praathenedbly a Térogniabd artivb ankich hatater on
the presentation |ay-out. files (e.q. SM does not

ol 6 ERARHFY p Bt BMbipielo s Fphion dPhepbr G vOR generatea
st&y@&gq@g(ﬁﬁnp&ﬁ@@ﬁeubgge duplicate file names. By

usi ng enbodi nents of the invention, it is possible to
have a read-only copyrighted SML presentation (e.q.

au ,

sy Bfte 28 AP GRS P, Y b el SEpdiPdevice, o
t ogetiver deMldeha gpstdm Geoifteradd fgblicativng hd élefllg formanconfigured to be
pictures, V|de(§9 According to further aspects of the

i nueAtTiEhthe pedhad of sheyiiest pepset of theyertiodevi ce, a

recei ver device, a system software applications and a
file format configured to be used with the nethod of

t h€hd sersler depecmapfbetahectivorkecltmont. IfTiney bencer, adewmiecén a net-

ma a .net wor.k el enment ma e, e.0.,, a . server in
¥(8$MP?@ L BHNEE e & ek BB & BB & HEREkerver or
Igﬁyuliﬁﬁleaseﬂerr%% P& §§1§M ed?ﬁ d@@/ﬁlo'ﬁél'drqgk Qio%ﬂdﬁ@ror file or
use for (multi)nedia downl oad downl oad

f i ¢antent deloverpmltetndtively yt.may e mabﬂs/ eli @o,cedl ternpiagl d@@lca
nobil e or fixed term nal device. The receiver device
may be, e.g., a nobile client or a fixed client

devYherceilBiedeseti@r &, @10 al rhebilelien®a e dcdiePpLdesice.
program products, conprising pro gramcode, stored on
a medi um such as a nenory. Dependent clains relate to

935@?\9&% a%i)liéﬁl%ng %Ya?rnlge! lenplﬁgrepr%gpdn? %%odﬁ@{sf 85mprising pro-

co al ned
gram code, stored on a medium, such as a memory.

Dependent claims relate to embodiments of the invention. The subject matter con-
tained in dependent claims relating to a particular aspect of the invention is also

applicable to other aspects of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will now be described by way of example with

reference to the accompanying drawings in which:

Drawing sheets 1-5 showl/illustrate embodiments of the invention.
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Enbodi nents of the invention will now be described by
way of exanple with reference.to the acconpanying
drawi ngs in which: Draw ng shgets 1-5 show'illustrate
enbodi nents of the invention. DETAI LED DESCRI PTI ON The
subj ect-matter contained in the introductory portion
of DEFAJLEBYIRRSCRIIIIOMt i on may be used to support the
detail ed description. In the follow ng, the DCF v2.0
is used as an exanple without an intention to limt

t hehdk dtiey esthifed fnOtht el dvetoBChorVidn @f @b PateppBREation
the nethods described in the follow ng can al so be

us@ay b usef topyprerbihe detrdled dasaripsaa Inyihe fallostng the DCF v2.0 is

copi Q C t.

( PR R Raraf PR o fich 5, RLHC R Ao Winvolve
VeDsiFor. (Eoﬁly A of] the uadtlyod3 @R 4)ri bee tharfeﬁiowmgtchﬁé also be used in
section "back ground of the invention" the OVA DRM
de?fiynl&s'51ﬁleclaé‘ldlf9‘éq15?nﬁlé% HB@blecombination: nedi a obj ect is
encrypted and the rights containing an encryption key

are deliv ered to a device apart fromthe nedi a
obAeadrdinghte thoatandhrdt speceipeitorf (Qpdn dfobils A]d)iankm‘ iMaContent

cont ent t ha diti 0 crypt.i t he.
ol 2B Vertighoit s ety 200k CmERESHe] i gfi rton “back-
CORbLERd of Yl&emQEnﬁd?le tH@@)MAoleM:HeﬁﬁesLHTH&H%r}} #RMHokdf ih&Fhich a
for this DRM protected nedia object to associate it

wi midini apics s endryifted ard therrigito aentaihmgeancengptpition key are deliv-
de(tar‘ré“d Ito 'a device apart from the media object. The goal of the specification is to
define a content format that, in addition to encrypting the media object, supports

metadata such as:

- original content type of the media object;

- unique identifier for this DRM protected media object to associate it with
rights;

- information about the encryption details;

- information about the rights issuing service for this DRM protected media
object; and

- extensions and other media type dependent metadata.

The standard specification suggests two profiles for the content format. One, that
is DCF, is intended to be used with discrete media (such as still images, ring
tones, applications, etc.). This profile is used to package and protect discrete me-
dia. The discrete media profile allows one to wrap any content in an envelope
(DCF). That content is then encrypted as a single object agnostic of the contents

internal structure and layout.



i nformati on about the rights issuing service for this

DRM protected nedi a obj ect; and extensions and ot her
worewsasdoype dependent netadata. The standard PCT/FI2005/050071

speci fication suggests two profiles for the content

format. One, that is DCF, is %ntended to be used wth

discrete media (such as still “imges, ring tones,

applications, etc.). This profile is used to package

and protect discrete nme dia. The discrete nedia

pr'©h¢ pensuggasicdprofile thatapPREAY, tsanteaded forbearsed withl egpéinuous

DCF).. That t th t ed.
ot Goufihl PR kgl thof G0 Bl aRed o bithcoppiguous
| appasitetikb® MEALN TS GGRREE SpaeifRthatibe sugglégﬁs th& cBRGkuouk $nedia is
intended to be used wth conti nuous medi

aupfiogectesijg 4 sgBarAigfoemathegause das packetizgds Awsstaatms that read and
5Pr %r‘saf%c Lord @HSﬁsr}H&HQ al(eplﬂ&ﬁf'l Ec% %/C on?mg ffle OII ngagﬁe? %9 aﬂ'agket basis.

Ion su Sts nuous ne

p r ob éa:dﬂﬂdtel the plagmmaroatpeotémdmdnulnecmedla tthe Storage format needs
packeti zed. Applications that read and. pars

colft P af&%urﬁédp auelt @ Wayathiet the RASKKES G tIH]éVlfhﬂ'f}”é/ RRtegted. This
pa&i‘lﬂurm @@%e%a&éﬁiaﬁo 19 afls%cfelq{lfr@& ?n % l‘m) aSYIQQIﬁkC ‘ﬁftlnuous

protected conti huous ne ia, the storage format nee
t ombéiastAuEMAdIR Mheauplimng stseaminp atrvehe padiets uaaleestand the
i ndivid protected. This, str ctural

10 | nGnlert ol e 5 orafe i Rt Hcetpint Yoy® dRhdeasnd packets

COfhai SR LA to ABLCAVaPIM & QR sl RO proflclcRatind.
server is be able to understand the content format's

structure in order to break the content into headers
an ket s t be..del.i v

ot ange A BooshRl Rk ROl ik G s for e
st pitgadetorspeand teapdreits. Bartierpory, bb@sprohRE @redédsad on a widely
structures for the purpose of reu5|n§@conponent

15 Fupechpiefrotnsl deplopieds rsmidpisls ferineat sive dSOn BaseiMedig File format
%gsg&%&%% bgﬁtg%gyd%%r&é ?ﬁé‘&?&r 15#0%1?6{ {8heant lg(? bl %9 aﬁ%ﬁﬁpose for-

mat, not aiming for full compatibility with ISO media files. According to the
standard specification, the content issuer can decide which profile to use for their
content, but in general, the profile for continuous media should be used for con-
20  tinuous media content, in order to create a harmonious user experience. The dis-
crete media profile should be used for other types of content. To a user, the differ-
ence is that a DCF looks like a DRM protected file, whereas a PDCF looks and

functions like a media file to the outside.

25  Section 5.1 of the above-mentioned standard describes the ISO base media file

format and its general relation to the suggested content format.

The ISO base media file format is structured around an object-oriented design of
boxes. The suggested DCF v2 file format also has a boxed structure based on the
30  ISO base format. It can be used to “wrap” any media types. It comprises headers

section per content object. Content objects may or may not be encrypted. A first
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standard specification, the content issuer can decide

whi ch profile to use for the|5 content, but in

general, the profile for continuous nedla shoul d be

used for continuous nedia content, in order to create

a harnoni ous user experience. The dis crete nedi a

pr ednit¢ng Objtsud@emein@as@ddiﬁ dypeovikibte eutpids (of., SYHLBM other con-
a user e IS

o TEReg i e RRE 4 S BaRe 8o Tt G Rty pro-
i iﬁﬁ’et&yf&dﬂn@loﬁé hi@ allowk et Add Sipports Sbkdded e feoff, pidigew etc.
above-nenti oned standard describes the | SO base nedi a
flle fornat and its general relation to the suggested

ot PR eBOIR b Ml BN BRh ol bl G5Bl b e diserece
Theegiaggeiie €0CBCA hehufribess ihdicathitg l@ahgh nhﬁgu& bft‘)p&fient octets.

structure based on the |1SO base format. It can be used
to "wap" any nedia types. It conprises headers

segt IB@? hé fncﬁﬂf%g gf‘fea%ﬂ Rin€ BMAGBRMVE BhnQRIeE g&? 1BYhLOMBRYDORM

not be encrypted i rstcontent object determ nes
medpuataingpbox 1 Giskl @ntunesifoiea §ieglg.cont8M dbject And ot hsspciaed head-
tent object may be referenced via a ClI D mechani sm

Af '&r mandat ory boxes, pro prietary extensions are
allowed. It al so supports enbedded file icons, preview
etc. Figure 1 shows a schematic high-I|evel overview of

t hidlose cleselyr thedbrmiteindindey diedilpdencer gFokil [RCK Derer), Theedi-

R BT ENAI90, L DAL Ty BRGRE M Comainc

Cobd-ail @ efcliaex aﬂ@CF THegdeeMho:DRMak@ AtRRb ek d IT%tehP bbs 12. The de-
contai ner for a single content object and its
as yge Paneglen derdbe Sormgps includedset] the h%hﬁraé@rﬁdlom Idcip lerated at a

A R e P P B 10
Cothit dirstetsox after the file header; and the DCF headers box 11 is the first box in
the OMA DRM Container 10.

The OMA DRM Container box 10 comprises an OMA DRM common headers
box 13 and, optionally, a (ISO) user data box 14. In case of multipart, the first
OMA DRM Container box 10 is followed by a second OMA DRM Container box
20.

The PDCEF profile (or format) differs from the DCF format to some extent. How-

ever, a similar common headers box appears also in PDCF.

The standard specification (DCF v2.0) defines a method to extend the meta-data
structure of the file format by using the common headers with TextualHeaders
field. In other words, the common headers box 14 can comprise textual headers

—fields containing additional information of the content. The syntax is as follows:



box 10 includes a DCF headers box 11 and a Protected
Content box 12. The design principles for the fornat
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fixed offset fromthe beginning of the file. The OVA
DRM Cont ai ner box 10 is the first box after the file
header; and the DCF headers box 11 is the first box in
the OVA DRM Cont ai ner 10. The OVA DRM Cont ai ner box 10
conpri ses an OVA DRM common headers box 13 and,
optionally, a (1SO user data box 14. In case of
myttipart—thefirst—OMA PRMContarfrer—box—16—+s
 IQB5EPay 7 HeadBiteeR BRAFMUS ner box 20. The
PDGeapephame £ okefi ormat) differs fromthe DCF format
tq sone e>1te_nt. How ever, a simlar common headers box
afl 834 T RKBDCE. The standard specification (DCF
vZ. 0) defines a method to extend the neta-data
structure of the file format by using the conmmon
heHdiap shevisyitax akbvealitHaadedmmct ivatidan kmbodinemnt wo tidsinvtinen, a
common headers box 14 cap. conprise textual headers -
fi’é?"ﬂgu%?fﬁ?’ﬁ?‘qsﬁ’rrhsgdeé’cﬂlagﬁ? g’rlrlﬁlngnfor mation of the
content. The syntax is as follows: Gt her Header : =
Header-nane ":" Header-val ue Header-nane : = token
He&aetentlatationHeadeyke fontanirgogaiion Sy heestioabove, in
aCE&’a‘f‘éﬁ“F:eJWkérh an enbodi nent of the invention, a new
cust om header i1s defined as foll ows:
Cohekent+ JBhtassiefieediorRFG 28961t epeth  ocation ": "
Location Location := Token Token = URI (as defined in
RFC 2396) | <path >

Some examples are as follows:

Content-Location: “\.” (this means that content is in the same directory as
the SMIL presentation);

Content-Location: “\images” (this means that content is in the \images direc-
tory one-level below the directory where the
SMIL file is present);

Content-Location:”http://server.com/”  (this means that content is in the speci-
fied HTTP server).

The header name “Content-Location” is just an example name, and may be called
differently by different standards (or technical specifications) still covering the

same concept.

Figure 2 shows another illustration of the DCF v2.0 File Format. Normally, DCF
is designed to be used to protect high-value discrete media objects. It includes the
original MIME type of the contained media object. Common DRM headers are

used to indicate, e.g., encryption algorithm, where rights may be purchased etc.
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(this neans that content is in the sane directory as
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(this means that content is in the \inmages direc tory
one-| evel below the directory,where the SML file is
present); Content-Location:" h?t p://server.com" (this
nmeans that content is in the specified HITP server).

The header nanme "Content-Location” is just an exanple
nadEPP assdt imdgrnizgion ghih bel ustidffsaieined Yy thy R filerfermat. The media

R SRl BSOS B PR o SRl
of theheighXabfikXofmdti | € Format. Normally, DCF is designed

to be used to protect high-value discrete nedia
objects. It includes the original MM type of the

copi aj dj ] - .

e Pl RS TR DMSAORI 255 e Sl i
becqikrthaseidn eiformadtdn. ass &ICH folmandain lenusedio best uagtdpasmul-
defined by the 3G file format. The nedia object is

2 ! . ] €C .
enbigHie PECssRatPRs d P digsticapisnt phicckdsisranes drenaedia dyraaspocia-
- C -\ iai | fil e 7 Ei . .
R R T S L
f i SRUE papat. SWHIh doamh@rt tmdyothat irefarenpd 6r other objecty 3@-3ACkithin

art. nul tirredi

for C sed to host nulti a.. )
or BEaneat o ML oot E5inatics it St acieableshhinh Seldspuhich
Mefidfaley PYaSHRCh FlddaBlR. 18 AdM@¥hNehch rofdncBPFITRDY Rhtain a
as the first object associates the file with a SML
pl egnéent-l@ntipn diolsh wlirsh prayidestbn patbfoéthereoatand ot her
objects 32-34 within

According to an embodiment of the invention, file-level interleaving is disabled.

Having file-level interleaving would in many cases add unnecessary complexity.

According to an embodiment of the invention, each media data is encapsulated
inside a "file". On the other hand, in the prior-art solution, there exists at least one
media track at the main 3GP file level, which makes a physical binding between
the container file and some raw media data bitstream. According to an embodi-
ment of the invention, each file has a content-location header. It may reside, e.g.,

in the beginning of each file.

Some advantages obtained by embodiments of the invention comprise the follow-

ing:

- The content can be mapped easily with the aid of, e.g., the SMIL file and the
content-location headers. The directory structure is preserved after a content
packaging operation and also restored after a possible extraction of the con-
tent.

- Content can be played “in place” from the file, e.g., reading the content block-



the file. The SML docunment conprises a set of
content-location fields, which indicate a path and a
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contain a content-location field, which provides the

path of the content. Accordi to an enbodi nent of the

invention, file-level interleaving is disabled. Having

file-level interleaving would in many cases add

unnecessary conplexity. According to an enbodi nent of

t he ibnrvlémki tmm é@cﬂ‘nlenwdﬂlautd@ttlami% Jetn@atéis Uilatsgsteinn givgesaving
a "file ' ilor- art ..,

2ot uePlis: T aP 0 SadnErl i syifor e Raliten of o igis cppignts.

mai n ﬁﬁ%g&éskﬁe'd%%ﬂoadv@pﬁ&tﬁﬁl@ﬁ nRakie )58 o€ @his Bieiionghderstand

bet ween the container file and sone raw nedi a data

bi t styhedier thig isdhelrergect sodentéprbo fitcheent of t he
' nverﬂ fs%ﬁgplg?&genfeﬂtga{lﬁ&ag%ecﬂné nﬁle fl hﬁﬂ? m%ﬂﬁ?ego

eac
adv anﬁtsa@aeh fﬂbbﬂmuya@ntaynsamm B‘Ellitbﬁt IOéatiolnanfdﬂmaﬁdin QﬂlS simple
conprise the follow ng: - The content can be map

easi I'9 add Phemque 5?@6%%@11@ affeqting tg\gtherparts 05%119 qoa@lner file.
cont %tabfgg’qﬁﬁn‘@ geﬁﬁé c ﬂfeﬁegﬁcp oéété&' C\Lbﬁ(@ \k/ h user—

preserve ter ont ent agi ng o eration and
r est @escta@ilf mrsamapassinhdl e extractlon of the content.
Content can be played "in place" fromthe file, e.g.,
readi ng the content bl ockby-block fromthe file,

Wi fQbthe ee’fﬁtfo@?rhérﬁﬂ iht é&s&)&%m&)bé& B! &”bhduﬁky%esﬁ%r@gof the
space. This still enables a file tree type of

rebw@S@ﬁoamidminoéﬁhﬁmmuséMSLd@hmédbsupﬁwpdogreSS|ve
downl oad application can nmake use of this field to
understand whether this is the correct content to be

f eBEgtetbvel of packsgifig (DCE ihOdY. MRIBL@naRUBBANGLek o mix copy-
e.g., the SML file is nodified. As each file entity
c oRERPG EpTPlesteduFPNEah PathtuseTogeeTatad Gomtedt-mat i on, it is
sinmple to add or renove content wi thout affecting the
ot her parts of the container file.
Published international patent application WO 03/028293 Al shows a general en-

vironment for which embodiments of the invention fit into. The contents of the
application are incorporated herein by reference. Especially Figure 2 of that appli-
cation shows a transmission system for multimedia content streaming. The system
comprises an encoder EC, which may also be referred to as an editor, preparing
media content data for transmission typically from a plurality of media sources
MS, a streaming server SS transmitting the encoded multimedia files over a net-
work NW and a plurality of clients C receiving the files. The content may be from
a recorder recording live presentation, €.g. a video camera, or it may be previously
stored on a storage device, such as a video tape, CD, DVD, hard disk etc. The
content may be e.g. video, audio, still images, and it may also comprise data files.
The multimedia files from the encoder EC are transmitted to the server SS. The
server SS is able to serve a plurality of clients C and respond to client requests by
transmitting multimedia files from a server database or immediately from the en-

coder EC using unicast or multicast paths. The network NW may be e.g. a mobile



- Enabl es m xi ng hi gh-val ue, copyrighted and protected

wor ks with usergenerated, personal content In sone
wepsdsdrent s, the parser/conposer nust or shoubPdI/BR005/050071

aware of the header, so that if a nodification is

done, it should be updated. tra | evel of packaging

(DCF inside a DCF) can be done in order to mx

copyrighted (protected) content with user- generated

content. Published international patent application WO

03¢@u@peRatiinsgistverkaa dewakargh networkrohreedeasfieg nethiogh or multi-

t|o fit into. The contents of

th%og%%%F@ﬁpggﬂkaﬁ?aﬁﬁ g?@ﬁ‘herein by reference.

Especially Figure 2 of that application shows a
transm ssion systemfor nultinedia content stream ng.
ThBurghest @ﬁwmr%wtée@l&ﬁ) Shewiie EOTEMUNIGATINS SYBYMaicserdhg to an

5 ][gérﬁ{a&ﬁ&eht of'iﬁlea{ﬁv&ﬂioﬁloﬁ*he SSRAl &&%?I‘IE%Q' a2 s?r@&(}%ﬁ%ﬁa 5?@%@111,

ransm ssion ty ron1a ura
sowhiss Wbuplad $é aﬁeamnegw&e«heemaspﬁombamm iThg IPhetwork 104
encoded nmultimedia files over a net work NWand a
pl WR%| et Joroexagmle fhe leternst OF i 15§ViEh ETFYife openghey’s intranet (an

CofiaRd ﬂéﬁyo&%eforn%mgacort %’5 b § 881951% nﬁle IPVIﬁ:twork 104 is cou-

presentation, e. canera, or
pr pled oaisl gors ncm@dk aa3 af st molagaecqimmumeatums crtetva@fka'[“ne deupling
VD, . hard di. sk .etc,.. The content may. be e.
10 |, B8l bEiHOUTCL I 4 G gEEe. The Map Iy whegRepr ik may
daBé‘ £ éx%ﬁtpleﬂﬁe i %éﬂg%'oﬁ &PRgSr THEMR S hawaRe Q)g%@ e further
are transmtted to The server SS. The server SS

abg@eta@loge:pll@lalampbm acbmtnym@ﬁtl@lsu@nv@rk@ hghobids p@nmumatlons

2 adPbel FEIRRORS o MRkt BT LRRI 2 fobfhay OB cor

UShét@oﬂ@ﬂ@aSIheoﬂadfw:idcbﬁa@dtw@ﬁt 1® proRRies etk kelidhY dBYces 101
be e.g. a nobil eConmuni cati ons network, a |ocal area
15 newiiBraecess toribadeelie eqmmenigaicsoretyark pvesl @ dirfipigriage The

neﬁl‘é’ﬁ’tﬁ&ﬁ:d %Qgsrs%:%ﬂ b?%r%h@d’\@%s by circuit switched means (e.g. circuit

switched data call) or packet switched means (e.g. GPRS (General Packet Radio
Service)). Accordingly, these techniques may be used to carry media stream pack-
ets over the air-interface portion.

20
Figure 5 in drawing sheet 5 shows an illustration of the server 111. The server 111
comprises a processing unit 151, a first memory 153, a network interface 155, and
a second memory 152. The first memory 153, the network interface 155, and the
second memory 152 are coupled to the processing unit 151.

25
The processing unit 151 controls, in accordance with computer software 154
stored in the first memory 153, the operation of the server 111, such as handling
file formats and sending of appropriate contents stored, e.g., in the second mem-
ory (disk) 152, to the client 101 via the network interface 155.

30

The software 154 comprises program code for implementing a suitable layered



Further, drawi ng sheet 4 (Fig. 4) shows a
comruni cati ons system accordi ng to an enbodi nent of

W@ b@siosspesit i on. The system conprises a (StreanP@m¥FI2005/050071
server 111, which is coupled to an | P-network
(I'nternet Protocol) 104. The %F-netmork 104 may be,
for exanple, the Internet or servi ce provider
operator's intranet (an intranet network belonging to
the operator's domain). The |P-network 104 is cou pled
t opmtasot #acket wor k 103 of a nobil e conmmuni cati ons
networ k. The coupling may be perfornmed via a Gl
interface. The nobil e comuni cati ons network may be,

f OFig@¥a6 Rl @rawdng shedt § Bh&leN @ Atus@ionFREe eliedt@RSe 101. In this
network, or a 3rd or further generation cellular

nodhbedigehtriii dient Hhsmag bao-&- aThebilgowitioa of a cellular radio tele-

co i ' 0 ' i

S mel e bR RS e ey RSy RRDARENA0E 2o REGARE,
radi o access network 102 provi des nobile client
devji ces 101 with access to the nobile conmunicati ons

nel B FREBVE] camPases-3 RiaspIsHigeunitThe! . feidiodietreasceas 175, and
Maye %genqﬁf%i’f'ageﬁ god<ﬁ a[ge o ﬂegl&égfrcgr gﬁ%" 175888 tl‘{ggﬁgginge‘?fage 109 are

circult swt ta ca acket sw neans
( ecappld@RiBSh¢ Gervessalg Rac két. Rediuser Beerfaced))p. typically comprises a

Accordingly, these techni gues may be used .to_.carr

10 o fiBiak F Stkatn LS b0 ohSIaTD- Vi Dl U &f SHeY yser can
Fi §4diBe Sid asiewm@g sheet 5 shows an illustration of
the server 111. The server 111 conprises a processing

unit 151, a first nenory 153, a network interface 155,

and a _second ne 152.. The first r 53, the
! W PREF R PELE Hsmbsed bbb R Mty puhly 473 and
coghgidert ftwiee PTO610ESI inghel Ricinokp 173.Thiee ProeesssSEdhdrols, in ac-
unit 151 controls, in accordance with conputer

15 soardice vith thet sfedrg, the geerpiions of thsradiept d&ace 1 Qe such as han-

0 p&ﬁr?gt (gfofﬂe %rn{a@se, recb%fv\ﬁ?g stI]eJ«n]Iﬁngsllﬂggia r nﬁaﬁdﬂﬂkyﬁom the server 111

and presentation of the received streaming media on the user interface 109.

The software 174 comprises program code for implementing a suitable layered

20  protocol stack.

Procedures relating to file format can be implemented by software. A computer
program product comprising program code stored in the receiver device 101 and
run in the processor 171 can be used to implement the procedures at the receiving
25 end of a transmission session, whereas a computer program product comprising
program code stored in the sender device 111 and run in the processor 151 can be

used to implement the procedures at the transmitting end.

Particular implementations and embodiments of the invention have been de-
30  scribed. It is clear to a person skilled in the art that the invention is not restricted

to details of the embodiments presented above. Furthermore, one skilled in the art



file formats and sendi ng of appropriate contents

stored, e.g., in the second nemory (disk) 152, to the
W@R010810860201 via the network interface 155. ThePGDFRME 050071

154 conprises programcode for inplenmenting a suitable

| ayer edpr ot ocol stack. Figure%f in draw ng sheet 5

shows an illustration of the ient device 101. In

this enbodi nent, the client 101 nay be, e.g., a nobile

station of a cellular radio tel ephone network.

Howelleg awarh ¢hat thcaparerragny additonalay aysdgb pmbbdy thif inxertion, which

termnal.. .The client .101 .conpri ses rocessing upjt .. .
174 v e sl BRdgvRuPE: s MofgfinbtBORRdp e bPthe timited
i nﬁ%étﬁ%x&ﬁ&e&ﬁ%eﬁ@l@,%@‘ heaMRMGhowdrot bd imaed td B, specific
user interface 109 are coupled to the processing unit
17namepned Wy eprofosels rof paEmaygs; §iplield nagnes oblsy ingeryion can be im-
di - j e

5 g bR g RRER KoM SENPRRN Syl Hhed St G odtrom
pr e ehatao@ristigst of tRd imvenpon.SEHE wops of érsiaver(tiontis shbweltricted
a nenory 173 and conputer software 174 stored in the
nepp iy dtpched-paienpelaidsssor control's, in accordance with
the software, the operation of the client device 101,
such as han dling of file formats, receiving stream ng
media or nedia files fromthe server 111 and
presentation of the received stream ng nmedia on the
user interface 109. The software 174 conprises program
code for inplementing a suitable |ayered protoco
stack. Procedures relating to file format can be
i mpl enented by software. A conputer program product
conpri sing program code stored in the receiver device
101 and run in the processor 171 can be used to
i npl ement the procedures at the receiving end of a
transm ssi on session, whereas a conputer program
product conpri sing



program code stored in the sender device 111 and run
in the processor 151 can be used to inplenent the

w@e@sesioees at the transmtting end. Particul aPCT/FI2005/050071
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i npl enent ati ons and enbodi nents of the invention have
been described. It is clear Lo a person skilled in the
art that the invention is not 4testricted to details of

t he enbodi nents presented above. Furthernore, one

skilled in the artwill be aware that there are nmany
addiAIMSal ways to enbody this invention, which are
within the scope of this invention, even though not

shown in one of the limted subset of exanples.

EspecA tethod fbHe MY BitidN tizhsthed shpignd:i mMted to any
speci fic nanmes of any prot ocol s or pararretres or

field napiesidimphefilefoumtifon eadialsenicapedrent ed i n ot her
embodt efilkattd BauERULAELE Ao HEANS 0 A0 SRR WA the aid
fromthe char eri st I nven e

of t e thenWiebingd. 1S only restrl cted by the attached
patent clainms.I M5 : A nethod for comrunication, the

nmet hod conprising: providing a file format for a nedia
cont ; I Gl _
o ¢ it bECRERY BRe RATRETHe HRER D2 RUTE Wi con
The neitHochtiofh idfbanhanoh, ofwikemedin comtentfinide fherfitefornmt.
configured for storing con tent-location information

of the media content inside the file format. The

neg hoﬂte%etﬁe@bmllrm Wh@/h&‘eﬁl fhB endiBAE RGN @(ﬁﬁpﬂs%d in a file hav-
conprised in a f hav ing the file fornat,

wher eng tltehfeleffptmatf mdmhemmduhc étleﬁortrtaenahqamsgbt a target location

| ocatjon.t.o which the nmedi cn.nti 'de h ile :
should BE LIt e o5 st B ri Shosiy b Batsd i pether it
in plsﬁgﬁdbgh@ngﬁmdaqﬂpmtecl aim1, wherein the f or mat
conprises a file header, imedi
4. The method of claim 1, wherein the format comprises a file header, immedi-
ately followed by a container box, the container box having a common head-
ers box, the common headers box providing textual header(s) for storing the

content-location information.

5. The method of claim 1, wherein the method comprises establishing a virtual

file tree inside a single file having one or more media contents.

6. The method of claim 1, wherein the file format contains metadata, such as a

header field, indicating said content-location information.

7. The method of claim 1, wherein the file format is communicated between a

sender and a receiver.

8. The method of claim 1, wherein the file format is “file-based” so that it is

comprised in each file.



ately followed by a container box, the container box
havi ng a common head ers box, the conmmobn headers box

wWEew@sioshioesy t ext ual header(s) for storing the PCT/FI2005/050071
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content-location information. The nethod of claim1,
wherei n the nmethod conprises §§tablishing a virtua
file tree inside a single file having one or nore
nmedi a contents. The nethod of claim1l, wherein the
file format contai ns netadata, such as a header field,
indicating sai d content-location i nformation. The

t
Chegdioh i 15 skl MR hle 8L B bay, detiygry method in
mi‘t hQﬂnéﬁ a @lediadblect \M"@fce}l'pﬁed ARl the kighfsQoRRiniAg an encr)i%uon key

"file-based" so that it Is conprised in each fil

met h@ee eglivereditam devigpapast fomibe mefia obiackat i s for

delivery nmethod in which a nedia object is encrypted

and the rights containing an encryption key are
del0.videankthed of cleivii €ewlepaintthd filrfotrha IfzIEdibax@.bjitﬁmture Eiiised on
nmet hod of claim 1, wherein the file format has a

st r uéfdp® Bassddedin Falg fpestphe dilabermat pring a3 Far, 0 fili?eformat
file ﬁﬁg& being a DCF v2.0 file format or simlar.

The net of claim1, wherein the file format

conprises a content-location header indicating a path

medj a, ¢ ent f claimll, wherei
bl aermod RGP bR da vherih Torg e ORGP RRBEL b BRent Tocation
| ndi %ﬁ&éﬂndﬂéﬂﬁg'ﬁ%ﬁp&tﬁé el dhéknt, Wherein the file
format i ndi cates filename of the nmedia content.

12. The method of claim 11, wherein the path is indicated as an URI (Uniform

Resource Indicator).

13. The method of claim 1, wherein the file format indicates a filename of the

media content.

14. A sender device for communication comprising:
means for generating a file format for a media content; and
means for sending the file format to a receiver, wherein the file format

indicates content-location information of the media content.

15. The sender device of claim 14, wherein the file format is configured for stor-

ing content-location information of the media content inside the file format.

16. The sender device of claim 14, wherein the format comprises a file header,
immediately followed by a container box, the container box having a common
headers box, the common headers box providing textual header(s) for storing

the content-location information.



A sender device for conmunication conprising: neans
for generating a file format for a nedia content; and

woresesdoes sending the file fornmat to a recei VRECT/FI2005/050071
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wherein the file format indicates content-1location
informati on of the media contgnt. The sender device of
claim 14, wherein the file fo t is configured for
storing content-location information of the nedia

content inside the file format. The sender device of
cI &7 .nhhesenden dewice of dleint b4 rmehereionhy fikedermatfis cenfigaeadieior estab-

pox. ia0re 4 S fbiroscihay S BhGe M b08he b SRR AL con-

box peMyi di ng textual header(s) for storing the
content-location information. The sender device of
claim 14, wherein the file format is configured for

esi??b['hlel S%Ha&%eelc\éld’ft {4 lvﬁl %&ﬁ %hé ﬁ fé)?mg‘t (éjdrﬂﬁl s faI Joﬁtent—

i'ng one or Ia con nt's. e sen
of c Ilmammﬂ.ﬁead@h ﬁrdeaanng h@afhi dfehd mediatcontenpri ses a
contentl| ocati on header indicating a path of the nedia
content. The sender device of claim 14, wherein the

file fQ dsgfr?deé'degiicg of §I§ Crf‘éﬁ VEORITE Qifﬂet ﬁ%nﬁ@qai%at‘gg Bt&Mame of

The sen evice o im 14, ereln t sen

devi c¢lee msdia coetemor Kk el e ment, such as a server or web
server. A receiver device for conmmuni cati on
conprising: neans for receiving a file format for a

mesl) arHe aRh & devﬁ@dofr@ﬁﬁﬁ 14, 0fhdtsinn@e tsBfiek idk Gick 9F HBetwork ele-
wherein the file format indicates con tent-location

i nf ompaat.i suph af a sdrecrmE el scomt.ent .

21. A receiver device for communication comprising:
means for receiving a file format for a media content; and
means for using the file format, wherein the file format indicates con-

tent-location information of the media content.

22. The receiver device of claim 21, wherein the file format is configured for stor-

ing content-location information of the media content inside the file format.

23. The receiver device of claim 21, wherein the format comprises a file header,
immediately followed by a container box, the container box having a common
headers box, the common headers box providing textual header(s) for storing

the content-location information.
24. The receiver device of claim 21, wherein the file format is configured for es-
tablishing a virtual file tree inside a single file having one or more media con-

tents.

25. The receiver device of claim 21, wherein the file format comprises a content-



The receiver device of claim?2l, wherein the file
format is configured for storing content-|ocation

woO pdososa@es on of the nedia content inside the fPCBFI2005/050071

10

15

20

25

30

format. The receiver device of claim21l, wherein the
format conprises a file head - I medi ately foll owed

by a container box, the contal'ner box having a comon
headers box, the commobn headers box providing textua
header (s) for storing the content-1location

i nf orlpeation headehdicating v rthddhemedih contantm 21, wher ei n

the file format is configured for es tablishing a

virtual file tree inside a single file having one or

MoPE THRGELE1 6@ eV RB 10 clale I, 88iclie thedElif6BnAfinditabdm &lename
wherein the file format conprises a contentl ocation
head&f thenaedacpgnta path of the media content. The

recei ver device of claim 21, wherein the file format
indicates a filenane of the nedia content. The

r e2eiTherrechévdr devioé of tlaim 2 lwhatbarthe recelver ded& earfixed or mo-
device is a fixed or no bile termnal. A system
comptil§itéigitHe sender device of claim 14, a network

and a receiver device of claim2l, the system being
configured to enploy the nethod of claim1l. The system

of 2& | Aakynt@dB compasieg tha $eadén devidearfrridimi B!, @owtworkcatl @dreceiver
bet ween. t h end nd the receiver via the network.

The SSSFEMIALUBY Al ety EMa RS SOnERIFLith SFIRLoH Bisuicibod of
IS Wdghess, at least in part. A software application
executable in a sender device, the software

appl i cation

29. The system of claim 28, wherein the file format is communicated between the

sender and the receiver via the network.

30. The system according to claim 28, wherein the network is wireless, at least in

part.

31. A software application executable in a sender device, the software application
comprising:
program code for generating a file format for a media content; and
program code for causing the sender device to send the file format to a
receiver, wherein the file format indicates content-location information of the

media content.

32. A software application executable in a receiver device, the software applica-
tion comprising:
program code for receiving a file format for a media content; and
program code for interpreting the file format, wherein the file format in-

dicates content-location information of the media content.



conprising: programcode for generating a file format

for a nedia content; and program code for causing the
wa2ndeseodevi ce to send the file format to a r ePE/FENG5/050071

wherein the file format indicates content-1location

informati on of the nmedia contgnt. A software

application executable in a receiver device, the

software applica tion conprising: program code for

receiving a file format for a nedia content; and

pr dyriamle ddeat dor 4 ntedrapeanténtgwheéreinf thie dile domeat ,is whidigired for

the file for i ndi cat.es cont -l ocation info tion

of ¢ ple e aCBbHelvt R ERcIhs TR Ml PaSa B A2 for-

cont epdt, wWherein the file format is configured for

storing content-location information of the nedia

content inside the file for nmat.



