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Internatlana

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MULTIMEDIA HOME SERVER SYSTEMS -

INTERCHANGEABLE VOLUME/FILE STRUCTURE ADAPTATION

FOR BROADCASTING RECEIVERS -

Part 1: General description and architecture

The Injternational Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢
all ndtional electrotechnical committees (IEC National Committees). The object of IEG\is to
interngtional co-operation on all questions concerning standardization in the electrical and,electronic
this ehd and in addition to other activities, IEC publishes International Standards, Technical Speg
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafterCreferred to
Publidation(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
in thg subject dealt with may participate in this preparatory work. Internatiohal;” governmental
goverpmental organizations liaising with the IEC also participate in this preparation. IEC collaborat
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promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

with the International Organization for Standardization (ISO) in accordance with conditions detefmined by

agreenent between the two organizations.

The fqrmal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an int
consehsus of opinion on the relevant subjects since each technigal \committee has representatiof
interested IEC National Committees.

IEC Publications have the form of recommendations for interfnational use and are accepted by IEQ
Comnijittees in that sense. While all reasonable efforts are«made to ensure that the technical contg
Publidations is accurate, IEC cannot be held responsible ‘for the way in which they are used (g
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Py
transparently to the maximum extent possible in\their national and regional publications. Any d
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC provides no marking procedure to .indjcate its approval and cannot be rendered responsibl
equipment declared to be in conformity.with“an IEC Publication.

All us¢rs should ensure that they have the latest edition of this publication.

No liapility shall attach to IEC or its”directors, employees, servants or agents including individual eX
memblers of its technical committees and IEC National Committees for any personal injury, property d
other [damage of any natureiwhatsoever, whether direct or indirect, or for costs (including legal
expenges arising out of.the publication, use of, or reliance upon, this IEC Publication or any

brnational
from all
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nt of IEC
r for any

blications
vergence
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e for any
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amage or
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cations is

subject of

Audio, video and multimedia systems and equipment.

The text of this standard is based on the following documents:

FDIS Report on voting
100/963A/FDIS 100/987/RVD

e 100:

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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IEC 62328 consists of the following parts, under the general title Multimedia home server
systems — Interchangeable volume/file structure adaptation for broadcasting receivers:

Part 1: General description and architecture

Part 2: General recording structure

Part 3: Broadcasting system specific recording structure — ISDB

The committee has decided that the contents of this publication will remain unchanged until

the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* with@drawn;

* replaced by a revised edition, or
+ amepded.

A bilingtial version of this publication may be issued at a later date.
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INTRODUCTION

Broadcast data in a transport stream can contain multiple associated objects. When that data
is distributed on interchangeable storage media, for example, optical disks, the associated
objects should be synchronized. Open distribution of the media requires that the data be
adapted to a standardized volume and file structure, which should conform to the existing
basic volume and file structure.
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MULTIMEDIA HOME SERVER SYSTEMS-

2005(E)

INTERCHANGEABLE VOLUME/FILE STRUCTURE ADAPTATION

FOR BROADCASTING RECEIVERS -

Part 1: General description and architecture

1 Scope

This pdrt of IEC 62328 defines the volume and file structure required for interg

multime)
multiple

This pIrt of IEC 62328 specifies references, definitions, abbreviations, notati

bibliogr
conside

2 Noi

The foll
For date
of the rd

IEC 623
adaptat

IEC 623
adaptat
ISDB 2

ISO/IEQ
associa

ISO/IEQ
associa

IEEE 13
protoco

dia data of a home server/broadcasting receiver, which consists of an A\.'strg
associated objects.

phy that apply to this and the other three parts. It also specifies’requirements
Fations and content architecture.

mative references

pwing referenced documents are indispensableor the application of this doj
d references, only the edition cited applies. For’undated references, the lates
ferenced document (including any amendments) applies.

28-2:Multimedia home server systems” — Interchangeable volume/file §
on for broadcasting receivers — General recording structure

28-3:Multimedia home server. “systems — Interchangeable volume/file

13818 (all parts), {nformation technology — Generic coding of moving picty
fed audioinformation

13818-1:2000, Information technology — Generic coding of moving pictu
ed audiodnformation: Systems

94:2003, IEEE standard for a high performance serial bus peer-to-peer data t
(PPDT)

hanging
am with

pon and
design

cument.
t edition

tructure

tructure

on for broadcasting receivers:= Broadcasting system specific recording stryicture —

res and

res and

ransport

3 Terms and definitions

For the

3.1
action

purposes of this document, the following terms and definitions apply.

duration from start to end defined by a user or equipment
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3.2

AV stream

recorded data in the MainTS stream file of PROGxxxx.PIF in this specification or the general
meaning as multiplexed digital audio and video

3.3

event

set of video and/or audio stream data and/or related objects, which together form a
broadcasting service in the duration defined by a broadcaster

3.4
partial TS
TS der|lved from broadcasting TS by modifying PSI/SI and/or removing: ehe @r more
elemenfary streams

3.5
prograrnme
recordefl TV programmeme compliant with this specification

3.6
progranme reference (PGR)
pointer which references all or part of the AV stream in{a programme

3.7
programnme reference group (PGRG)
set of pfogramme references or programme reference groups

3.8
transpgrt stream (TS)
system gtream for broadcasting defined in ISO/IEC 13818-1

3.9
TV programme
logical dnit of TV broadcasting (event in digital TV service)

3.10
TVRS pjartial TS
partial TS recerding format, which complies with this specification

4 Abbreviations

For the purposes of this document, the following abbreviations apply.

ACU Access unit

ALU Allocation unit

ARIB Association of radio industries and businesses
ATSC Advanced television systems committee

CAS Conditional access system

CBC Cipher block chaining

CClI Copy control information

DVB Digital video broadcasting

EPG Electronic programme guide
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ISDB
MPEG
PGR
PGRG
PLL
PSI
RP

S

TS

-8-—

Integrated services digital broadcasting
Moving picture experts group
Programme reference

Programme reference group

Phase locked loop

Programme specific information
Recording packet

Service information

Transport stream

62328-1 O IEC:2005(E)

TU
TVRS
UDF

5 Notf

Time unit
TV recording format specific
Universal disk format

ation

5.1 Numerical values

5.1.1

A decim

Decimal notation

al number is represented as decimal digits 0 to(9.

6 Requirements

6.1 O

Converg
(MPEGH

From th
requireq
them o
receivel

verview of digital broadcasting

ion from analogue broadcasting to digital broadcasting based on ISO/IEG 13818
2) is in progress in many countries.

e point of view of contents protection, recording of digital broadcasting ¢ontents
circumspection and.caution. A discussion about broadcast services and how|to store
nto built-in storage™”media has begun. Another point of discussion is how other
s in a house(can access contents recorded by one receiver. It is expecfed that

distribufion of contents.and metadata via communications networks, such as the Internet, will

include

This sta

access control data.

ndard aims at the following recording formats.

+ A farmat which does not need to be conscious of built-in and removable medid on the
application level in order that removable media can be used as an extension of the built-in
storage which has limited capacity.

« A format which records a digital broadcasting programme to a removable medium by one
receiver and play the programme by another receiver while protecting a content and

keeping compatibility between receivers using secure UDF.

« A format which can record contents distributed via broadcasting networks or removable

media.

6.2 Main target contents

The primary target contents of this standard are contents the recording of which is permitted
by copy control information but the recording directory to be stored of which is not specified.
However, contents whose recording directory is specified can also be recorded into this
format with some restrictions.
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ecurity module

A removable medium, which carries a physical tamper-resistant module for protecting license

information, is recommended from the content protection point of view.

7 Design considerations

7.1 Relationship between country-specific CAS and this specification

Digital broadcasting contents, especially on pay per view services, may be scrambled by CAS.
Each country defined its own CAS. The CAS defined by one country may not be the same as
one defined by another country. According to this recording format, the contents scrambled by

CAS shall not be recorded. However, the contents descrambled in a receiver

encrypted and stored.

7.2

A digital broadcasting system defined by one country may be different-from that of

roadcasting system specific structure

may be

another

country] The digital broadcasting system in the United States has_ been developed in the

ATSC. In Europe, the digital broadcasting system has been develeped in the DVB prg
Japan, {he digital broadcasting system, which is called ISDB, has/been developed in t

ject. In
he ARIB.

Programme (E

In this $pecification, the differences between digital broadcasting systems are absorbed as
much a$ possible. Generic recording structure is specified in_JIEC 62328-2. The broagicasting
system |specific structure in Japan is specified in IEC 62328-3. Another broadcasting| system
specific[structure may be specified in the future IEC 62328-41.
8 Content architecture
8.1 Basic content architecture
Programme reference (Link) Programme (Ehtity)
Programme
~— | reference
group
Programme reference (Link) Programme (Ehtity)
Progrgmme ;
reference <
group
Programme reference (Link) ~»Programme (Ehtity)
Programme
group
- Programme reference (Link) ntity)

1 Under ¢

S Extraction
Referencé~-
~

~e AT

) MetaData_Table

Figure 1 — Basic content architecture

onsideration.

IEC 1108/05
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Figure 1 shows the basic architecture of this specification. A programme (entity) consists of a
recorded TVRS partial TS and its related information. A unit of a programme may correspond
to a TV programme. Programme reference (link) is a pointer, which references all or a part of
TVRS partial TS in a programme. Programme group is a set of programme references or
programme reference groups. MetaData_Table is a database which enables users to retrieve
desired TV programmes from a storage medium. Metadata in the programme (entity) may be
extracted to make a MetaData_Table. MetaData_Table may be used for making a programme
reference group. Examples of how to use programme references and programme reference
groups are described in Annex A.

8.2 Basic rule and policy

8.2.1

If the cpncept of event exists in broadcasting/transporting TS, the recording mnit Which is
called grogramme in this specification shall consist of only one event. Otherwise, partial TS
via digiflal interface may be the case, the recording unit shall be specified by*an actign which
is a cerfain duration defined by a user or equipment. The format to record/the follow|ng data
and infgrmation is specified here.

e TVRS partial TS
« PS

« Time search information

S| information related to the event if the concept of evenidexists.

« Indgx of module change in data carousel, if any
* Licenses, if any
e Corfespondence between licenses and TVRS partial TS, if any

« Indgx information, if any

8.2.2 User access rule
The follpwing rules shall be specified.

e ThelAV stream shall be accessed from the top of PGRG through PRG.

« Usels’ edit shall be accepted only through PGR, which indicates a part of the AV|stream.
The|PGRG may be constructed as a group of PGRs. Seamless connection betwegn PGRs
may|not be guaranteed.

« Edit|ng the programme part of a TS shall not be permitted because of copyright prgtection.

« Delgting the, programme part of a TS shall be performed only for a whole programme not a
part|of a,programme.

8.2.3 Cupylight plutcutiuu pu“by
The following policies are introduced in this specification.

e The TVRS partial TS may be encrypted.
e The cryptographic algorithm including the key exchange algorithm is out of scope.

e The structure of the application license is out of scope.
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8.3 Basic elements

8.3.1

Thumbnail

Thumbnail type

Thumbnail size (H, V)

Pointer position and size

File location, position
and size

The gemeral thumbnail pointer format in which two types of thumbnails can be d¢g
. One type of thumbnail is definedias a pointer to the AV stream, the othel
as all or part of an external file deseribed in Figure 2.

specifie
defined

8.3.2

PROGxxxx.PIF (mains TS)

A 4

Thumbnail file

Hierarchical pointer

Pointer (base + offset)

Figure 2 — Thumbnailystructure

IEC 1109/06

File

<>
Offset bytes

Pointer (base)

IEC 1110/05

Figure 3 — Hierarchical pointer

fined is

type is

The pointer to the TVRS partial TS is pointed by hierarchical two level access. The first level
is called pointer (base) and points to the boundary between two blocks. The block assumes
the unit of block cipher or CBC. The second level is called pointer (offset) and indicates the

byte length between the pointer (base) and the target point.

8.3.3

MarkTable

Two types of marks can be defined in the MarkTable. One is the bookmark, the other is the
resume mark. A user or equipment may set these marks.
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8.3.4 MetaDataTable

MetaDataTable is a database that enables users to retrieve desired TV programmes from a
storage medium. Metadata in a programme may be extracted to make a MetaDataTable.

8.3.5 Time search related table

Three types of time search related table can be defined. One is the access unit table, which is
based on an access unit. An access unit may be an MPEG2-I picture. Another is the
allocation unit table, which is a set of arrival timestamps based on a predefined allocation unit.
The other is the time unit table, which is a set of arrival timestamps based on a predefined
time unit.

8.3.5.1 Access unit table

RPAUP_1 RPAUP_2 RPAUP_3RPAUP_4RPAUP_5 RPAUP_N

Fmmmmmm—————— s v v A 4 A 4 A 4 A

AV stream (MPEG-2 TS)

ACUT_Row_Number | Timestamp Pointer
O S 1 0:00:00
| AjocessUnitinfo 2 0:0001
AcdessUnit (ACU)Table 3 0:00:02
4 0:00:03
5 0:00:04
n 1:00:00

IEC 111§/05

Figure 4 — Relationship between access unit table and AV stream

The relationship betwéen the access unit table and the AV stream is described in Higure 4.
The acdess unit tahle\contains the timestamp corresponding to RPAUP and pointer tq the AV
stream.| The explanation of RPAUP is given in Annex C of IEC 6232842. The
ACUT_Row_Number is defined as the row number of the table.
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8.3.5.2 Allocation unit table

N E ALU1 ALU2 ALU3 ALU4 ALUN

ALUT_Row_Number | Start timestamp| End timestamp
Aiocationunitinfo | 1forALUt) | 00000 | 0:0001
TTTTTTTTTmmmmmmommmeees 2 (for ALU2) 0:00:01 0:00:03
AllocationUnit(ALU)Table
3 (for ALU3) 0:00:03 0:00:04
4 (for ALU4) 0:00:04 0:00:05
5 (for ALUS) 0:0005 0:0007
N (for ALUN) 0:59:59 1:00:00

IEC 1112/05]

Figure 5 — Relationship between allocation unit table and AV stream

The relationship between the allocation unit table and the AV stream is described in Higure 5.
The allpcation unit is the fixed number of bytes {fof allocation defined in advange. The
allocatign unit table contains the start timestamp, which is defined as the arrival timegtamp of
the first|byte of ALU, and the end timestamp, which' is defined as the arrival timestamp of the
last byte of ALU. The ALUT_Row_Number is defined as the row number of the table.

8.3.5.3 Time unit table

AV stream (MPEG-2 TS)) & y 'y - 'y

TUT_Row_Number | Timestamp Pointer

e R e i 1 0:00:00
i TimeUnitInfo” |
FI e ] 2 0:00:01
T|rI1eUn|t(TU)Table 3 0:00:02

4 0:00:03

5 0:00:04

n 1:00:00

IEC 1113/05

Figure 6 — Relationship between time unit table and AV stream

The relationship between the time unit table and the AV stream is described in Figure 6. The
time unit is the fixed time interval defined in advance. The time unit table contains the pointer
to the AV stream corresponding to the timestamp in the unit of the time interval. The
TUT_Row_Number is defined as the row number of the table.
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The index table is used for vendor-defined index information. This table shall NOT be used in
TV recording. This table may be used in video distribution services. It is NOT used for indexes
that a user or equipment defines. A user or equipment should use the mark table instead of

the index table.

Figure 7 shows the relationship between the index table and the AV stream. Each index field
has a timestamp and the pointer to the AV stream. Each index may have a thumbnail.

;""Mii‘n'{é """ ; AV stream (MPEG-2 TS)
I I ' Index 1 Index 2 Index 3
y A 4
Time 0:00:00 Thumbnail(GTPF)
i IndexInfo E Time 0:15:00 Thumbnail(GTPF)
Time 0:40:00 Thumbnail(GTPE)
IndexTable

8.3.7 Change data carousel table

Figure 7 — Relationship between index table and AV stream

IEG 1114/05

The chgnge data carousel table‘is a list of pointers to data streams. The pointer indjcates a
position| where the content of ‘the data carousel is changed. This table may be ugeful for
viewing|the data stream after recording. The relationship between the change data ¢arousel

table and the data streamis shown in Figure 8.

Change Data Carousel Table

1

| Datalnfo—— 2
N
A A 4
i """ I\_/I _a]r;'_l'_S """ i AV and Data stream or Data stream (MPEG-2 TS)

IEC 1115/05

Figure 8 — Relationship between change data carousel table and data stream
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8.3.8 Cipher information and licenses

The copyright protection policy in this specification is described in 8.2.3. AV streams may be
encrypted. The decrypt key and usage rules such as copy control information are stored in the
license. If multiple licenses are used in an encrypted AV stream, the correspondence between
each license and part of the encrypted AV stream is described in the cipher information
shown in Figure 9. A TV programme is stored as encrypted AV stream. Two licenses, which
have a decrypt key and CCI, are stored in the license file. CCIl of License 1 is “copy never”
which corresponds to the content of the TV programme. CCI of License 2 is “copy free” which
corresponds to the commercials of the TV programme. The correspondence between the AV
stream and the licenses is stored as cipher information.

E MainTs i Encrypted AV stream (MPEG-2 TS)
B ' Content 1 CM1 Content 2 CM2 Contgnt 3
A A A A A
Time 0:00:00 License 1
1 Cigherlnfo i Time 0:20:00 License 2
[ ’ Time 0:22:00 License 1
Time 0:40:00 License 2
Time 0:42:00 License 1
| gyl gy g g g | LICenSe1 Llcense2
i1 *UDK_LICENSE b
T h (Key=xxxxx) (Key=00000)
________________________ (Copy never) (Copy free)
IEC 1116/05
Figure 9 — Relationship between license and encrypted AV stream
8.4 Recording model
8.4.1 Digital TV.recording model
Diailal Channel selector
b dg i » (broadcasting TS -
roadcgsting to partial TS) (Partial TS) Recording (FVRS partial TS
. » packet ———¥ Recording media
processor
Digital interface (IEEE 1394) |———————— | Extract *
PLL Co_u_nter/
divider IEC 1117/05

Figure 10 — Digital TV recording model
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