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Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: TheEBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which isresponsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organi zations whose work includes the co-ordination of its members activities in the technical, legd,
programme-making and programme-exchange domains. The EBU has active membersin about 60
countries in the European broadcasting areg; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

Founded in September 1993, the DVB Project is amarket-led consortium of public and private sector organizationsin
thetelevision industry. Itsaim is to establish the framework for theintroduction of MPEG-2 based digital television
services. Now comprising over 200 organizations from more than 25 countries around the world, DVB fosters
market-led systems, which meet the real needs, and economic circumstances, of the consumer electronics and the
broadcast industry.
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1 Scope

The present document standardizes the topol ogy, physical interfaces and a complete stack of protocols for the Home
Local Network (HLN). Thisincludes the specification of the APIs that an application on an HLN device can useto
access the services provided by this HLN device or any other HLN device, as well as a Javalanguage binding for these
APIs. Thisalows e.g. Java applications to be downloaded to a DVB Receiver and use the services from other HLN
devices such as storage devices.

The HLN services and APIs allow any HLN device, to access (interactive) DVB services, Internet services, or other
services even if that deviceitsdf isnot directly connected to a Home Access Network (HAN) or to the corresponding
Access Network that delivers these services to the home.

The HLN specification covers the possibility of connecting multiple DVB receivers or devices providing access to other
services, to the HLN.

ThisHLN specification also alows for multiple applicationsto execute simultaneously on multiple HLN Devices and
share, in a cooperative way, the HLN resources such as bandwidth or a DV B receiver.

The present document is based on the commercia requirementsin TM1690 (rev 2) (see Bibliography), therole of the
HLN in thetota architecture of the In-Home Digital Network (IHDN) given in DVB-IHDN 012 (rev 6) (see
Bibliography), as well as the technical requirements given in DVB-IHDN 012 (rev 6) (see Bibliography).

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

[1] IEC 60603-7: "Connectors for frequencies below 3 MHz for use with printed boards - Part 7:
Detail specification for connectors, 8-way, including fixed and free connectors with common
mating features, with assessed quality”.

[2] IEC 61754-16: "Fibre optic connector interfaces - Part 16: Type PN connector family"”.

[3] |EEE 1394-1995: "IEEE Standard for a High Performance Serial Bus'.

[4] P1394a (V4.0): "Draft Standard for a High Performance Serial Bus (Supplement)”, September 15,
1999 (see note 1).

[5] P1394b (\V0.9): "Draft Standard for a High Performance Serial Bus (Supplement), October 6, 1999
(see note 2).

[6] 1394 TRADE ASSOCIATION (Revision 0.96): "Power Specification Part 1: Cable Power
Didtribution”, December 9, 1998 (see note 3).

[N 1394 TRADE ASSOCIATION (Draft 0.90): "Power Specification Part 2: Suspend/Resume
Implementation Guiddlines', January 4, 1999 (see note 3).

[8] 1394 TRADE ASSOCIATION (Draft 0.72): "Power Specification Part 3: Power State
Management", October 21, 1998 (see note 3).

[9] IEC 61883-1 (1998-02): "Consumer audio/video equipment — Digital interface — Part 1: General"
(see note 4).
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[10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]
(18]
(19]
(20]
(21]
(22]
(23]
[24]

[25]
[26]

[27]

(28]
[29]
[30]
(31]

NOTE 1.
NOTE 2:
NOTE 3:
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IEC 61883-2 (1998-02): "Consumer audio/video equipment — Digital interface — Part 2:
SD-DVCR datatransmission” (see note 4).

IEC 61883-3 (1998-02): "Consumer audio/video equipment — Digital interface — Part 3:
HD-DVCR datatransmission” (see note 2).

|EC 61883-4 (1998-02): "Consumer audio/video equipment — Digital interface — Part 4:
MPEG2-TS data transmission” (see note 4).

IEC 61883-5 (1998-02): "Consumer audio/video equipment — Digital interface — Part 5:
SDL-DVCR datatransmission” (see note 4).

ISO/IEC 13818-1: "Information technology - Generic coding of moving pictures and associated
audio information: Systems'.

ETSI EN 300468 (V1.3.1): "Digital Video Broadcasting (DVB); Specification for Service
Information (SI) in DVB systems'.

"Specification of the Home Audio/Video Interoperability (HAVi) Architecture” (Version 1.0)
January 2000 (see note 5).

RFC 2734: "1Pv4 over |EEE 1394" (see note 6).

RFC 1918: "Address Allocation for Private Internets’ (see note 7).

RFC 1631: "The IP Network Address Trandator (NAT)" (see note 1).

RFC 2131 "Dynamic Host Configuration Protocol” (see note 1).

RFC 1542: "Clarifications and Extensions for Bootstrap Protocol” (see note 1).
|ETF draft, DHCP for |EEE 1394, February 2000 (see note 7).

DAVIC specification version 1.4 (see note 8).

ETSI ETS 300 802: "Digital Video Broadcasting (DV B); Network-independent protocols for DVB
interactive services'.

RFC 2663: "IP Network Address Trandator (NAT) Terminology and Considerations' (see note 1).

ETS ETR 211: "Digital Video Broadcasting (DVB); Guidelines on implementation and usage of
Service Information (SI)".

ETSI TR 101 226: "Digital Video Broadcasting (DVB); In-Home Digital Network (IHDN)
guiddlines’.

IEC 61753: "Fibre optic interconnecting devices and passive components - Performance standard".
ISO/IEC 11801: "Information technology - Generic cabling for customer premises’.
I SO/IEC 8859: "Information technology - 8-hit single-byte coded graphic character sets’.

I SO/IEC 10646-1: "Information technology - Universal Multiple-Octet Coded Character Set
(UCS) - Part 1: Architecture and Basic Multilingual Plane™.

ftp://ftp.t10.0rg/1394/P1394a/Drafty/P1394a840. pdf

http://www.zayante.com/p1394b/index.shtml

http://www.1394ta.org

NOTE 4: http://www.iec.ch

NOTE&:
NOTE6:
NOTE 7:

http://www.havi.org/techinfo/index.html

http://www.ietf.org/rfc

ftp://ftp.ietf.org/internet-drafts/draft-ietf-i p1394-dhcp-03.txt
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NOTE 8: http://www.davic.org

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Home Access Network (HAN): Asdescribed in the IHDN reference model [2], the Home Access Network is a part of
the IHDN. The HAN and its protocol stacks depend on the corresponding Access Network and on the home
installations. HAN could e.g. be absent (e.g. when the Access Network such asa CATV isdirectly attached to aDVB
receiver without the use of active e ements such as protocol converters or line drivers, see note) or it could be a
complete ATM or Ethernet access network.

NOTE: Inthiscasethe DVB receiver isaResidential Gateway.

Access Network: network providing DVB or other services to the home
The term Access Network designates network installations that do not belong to the consumer.

HLN Device: device attached to the HLN that is perceived as a box by the consumer and provides a specific
functionality to the user
An HLN deviceis either an End Device or a Residential Gateway.

Residential Gateway (RG): specific type of HLN device that is connected to an (Home) Access Network and to the
HLN
It executes specific functions to convey accessto DVB or other services to End Devices or other Residential Gateways.

End Device: specific type of HLN device that isnot directly connected to a (Home) Access Network

|EEE 1394 Domain: set of devices linked through one |EEE 1394 bus and having the same bus id
Within one IEEE 1394 Domain the isochronous and asynchronous resources are shared.

DS-port: connector on an HLN devices as defined in clause 5.1
DS standsfor "data-strobe”, named after the electrical encoding of the signals on the IEEE 1394 cable.

DS-node: HLN device that has only DS-ports
A DS-node can have one or more DS-ports.

DS-link: point-to-point cable between two DS-ports
B-port: connector on an HLN device (as defined in clause5.2)

B-node: HLN device that has only B-ports
A B-node can have one or more B-ports.

B-link: point-to-point cable between two B-ports

Border-node: HLN device that has both DS-ports and B-ports

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

API Application Programming interface

ATM Asynchronous Transfer Mode

CATV Community Antenna TV

CMP Connection Management Procedure (defined in [7])
DAVIC Digital Audio Video Council

DCM Device Control Module (defined in [14])

DHCP Dynamic Host Configuration Protocol

DL Datalink Layer
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DS Data-Strobe
DV Digital Video format used by digital camcorders
DVCR Digital Video Cassette Recorder
DVD Digital Versatile Disk
D-VHS Digital VHS
FAV Full Audio-Video device (defined in [16])
FCM Function Control Module (defined in [16])
FCP Function Control Protocol
FTP File Transfer Protocol
HAN Home Access Network
HAVi Home Audio Video interoperability
HDD Hard-Disk drive
HLN Home Local Network
HPCF Hard Polymer Clad-Fibre
HTTP Hyper Text Transfer Protocol
IAV Intermediate Audio-Video device (defined in [16])
IDTV Integrated Digital TV, i.e.aTV containing aSTB
IHDN In-Home Digital Network
IP Internet Protocol
ISP Internet Service Provider
MPEG2-pTS  MPEG2 partid Trangport Stream (defined in [15])
MPEG2-TS MPEG2 Transport Stream (defined in [14])
MPTS Multi Program Transport Stream
NAT Network Address Trandation
PHY Physical layer
POF Plastic Optical Fibre
RC Return Channel
RG Residential Gateway
SPTS Single Program Transport Stream
STB Set Top Box
ul User Interface
UTP5 Unshielded Twisted Pair (cat. 5)

4 General

4.1 HLN model

A Home Local Network (HLN) consists of several HLN devices connected through a physical network, see Figure 1.
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End
device End

device

(Home)
Access
network
1

Residential
Gateway

End

Home Local Network device

(Home)
Access
network
2

Residential
Gateway

End
End device

device

Figure 1: HLN Model

Residential Gateways are special HLN devices that forward information flows from the HLN into a (Home) Access
Network or vice versa. For specific types of Access Networks and the services they deliver to the home, the way in
which Residential Gateways operate needs to be specified. The present document specifies Residential Gateways for:

» DVB Access Networks

e ATM Home Access Networks

» Ethernet Home Access Networks

e Access Networks for 1P based services (see note)

NOTE: Thiscan beaDVB, ATM or Ethernet Access Network

4.2 HLN Topology

Logically the HLN consists of one |EEE 1394 Domain that behaves as a bus. Within one IEEE 1394 Domain,
asynchronous and isochronous |IEEE 1394 resources are shared.

The physical topology of the HLN is a tree structure congsting of DS-nodes and B-nodes and Border-nodes, connected
viaDS-linksand B-links. The HLN can contain a mixture of DS-links (max. 4,5 m and 400 Mbit/s) and B-links (max.
50 m and 200 Mbit/s, see note) allowing the HLN to span multiple rooms in the home.

NOTE: Threeindependent users accessing two full DVB Transport Streams of around 41,25 Mbit/s and one
partial Transport Stream of around =~ 15 Mbit/s + additional bandwidth required for asynchronous traffic
+ additional bandwidth lost in IEEE 1394 overhead (gap-time, packet headers) requires with some
performance margin an S200 IEEE 1394 bandwidth.

Loops in the topology will cause the HLN to fail. The existence of loops may be detected automatically but cannot be
automatically healed.

A HLN device should contain at least one DS-port to accommodate existing 1394 devices. However asthe HLN
evolves, B-links and B-nodes may become the dominant technol ogy.

HLN devices should be equipped with three or more portsto allow balanced tree structures to be built. At least one port
isrequired. An HLN device with only one or two ports should be restricted to the case where the physical dimensions of
the device prohibits the implementation of more ports. Typical examples of this case are battery operated or hand-held
portable devices such as digital camcorders.
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4.3 Future extensions (informative)

Once |EEE 1394 bridges have been standardized the HLN may be extended to several |EEE 1394 Domains
interconnected by |EEE 1394 bridges. |EEE 1394 bridges prevent that all HLN devices have to share the same
|EEE 1394 resources such as bandwidth. However in the near term thisis not expected to create problems for the
foreseen applications and the available bandwidth.

The present document does not address wireless links for the HLN. Work is ongoing outside DVB to standardize
wireless interfaces. Once these are finished they can be integrated into the HLN specification.

4.4 HLN Example (informative)

A possible HLN configuration isgiven in Figure 2.

Analog TV

IEEE-1394
Domain

.....
------
-----

DVB
Access Network

-
™
.
.
.

e,
~a
.
.
v
.
.
.
-
.

Printer DS-link e,
"""" / ATM
‘Home Access

Network

Figure 2: HLN Example

The PC is connected to an ATM specific Home Access Network. The Set Top Box (STB) and the Integrated Digital TV
(IDTV) are connected directly to a DVB Access Network (e.g. cable or satellite) without the use of a HAN. In this
example they are connected to the same DV B Access Network but this does not need to be the case (eg. the IDTV
could be connected to a DVB cable network, whilethe STB is connected to a DVB satellite network). In the example
the STB, IDTV and PC are all Residential Gateways.

Other configurations are also possible.

5 General HLN specifications

5.1 Media and Connectors

51.1 DS-ports and DS-links

DS-portsand DS-links can be used to connect devices within 4,5 m and using bit rates up to 400 Mbit/s. Two types of
DS-links and DS-ports are defined: a 4-pin and a 6-pin type. These two types are intended for different applications,
either with or without power-provision or power-consumption over the DS-link.
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An HLN device shall be equipped with 4-pin DS-ports unlessit isaprimary- or alternate-power provider or a power
consumer asdefined in [6], [7] and [8]. If an HLN deviceisa primary- or aternate-power-provider or a power
consumey, it shall be equipped with 6-pin DS-ports. An HLN device shall implement only 4-pin DS-ports or only 6-pin
DS-ports.

5.1.2 DS-ports and DS-links

The 4-pin DS-ports and DS-links shall comply to the specificationsin section 5 of [4].

5.1.3 DS-ports and DS-links

The 6-pin DS-ports and DS-links shall comply to the specificationsin section 4 of [3].

514 Power over DS-links
|EEE 1394 defines four power classes:

* Primary Power Provider

» Alternate Power Provider

* Power Consumer

o Sdf-Powered Device

HLN devices with 4-pin DS-ports are Self-Powered devices. HLN devices with 6-pin DS-ports are either Primary
Power Provider, Alternate Power Provider or Power Consumer.

HLN devices shdl follow the specifications corresponding to their power class as specified in [6], [7] and [8].

5.1.5 B-ports and B-links

B-links and B-ports comply to a sub-set of the P1394b specification [5] and are capable of transporting data-streams up
to 200 Mbit/s over a distance up to 50 m (see note).

NOTE: 50 misthe maximum length for the reasons put forth under clause 5.2.2. 100 m variants are under
specification for HPCF and UTP5.

5.1.6 B-ports

For each port B-port, an HLN device may choose a possibly different entry from Table 1. The B-port shall comply to
the specificationslisted in that entry. The grey field isnot covered.
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Table 1: B-ports

S100 S200
UTP-5 |8 pin "jack" as per
IEC 60603-7 [1] and
section 10in [5]

POF PN connector (see note) PN connector (see note)
Mechanical mechanical std.:
std.:IEC 61754-16 [2]; IEC 61754-16 [2];
perf std. IEC 61753-AA[28]  |perf std. IEC 61753-AA [28]
HPCF |PN connector (see note) PN connector (see note)
Mechanical std.: mechanical std.:
IEC 61754-16 [2]; IEC 61754-16 [2];

perf std. IEC 61753-AA [28] |perf std. IEC 61753-AA [28]
NOTE: Thisis a widely known connector for dual-wired optical media. See
also section 9in [5].

5.1.7 B-links
For each B-port an HLN device shall comply to the specification of the B-link listed in the entry in Table 2 that

corresponds to the entry that was chosen for the B-port in Table 1. The grey field is not covered by the present
document.

Table 2: B-links

S100 S200
UTP-5 ISO/IEC 11801 [29];
Max 50 m
see [5], section 10
POF Core = 1000 pm Core =1 000 pm
step-index, Multi-mode step-index, Multi-mode
max 50 m max 50 m
see [5], section 9 see [5], section 9
HPCF Core = 225 pm Core = 225 pm
Graded-index, graded-index,
Multi-mode Multi-mode
Max 50 m max 50 m
see [5], section 9 see [5], section 9

5.2 Physical Layer

5.2.1 DS-ports
The physical layer of a DS-port shall comply to section 4 of [3], where applicable supplemented by [4].

5.2.2  B-ports

The physical layer of a B-port shall comply to the P1394b specification [5], with the following restrictions:

1) Thephysical layer attached to along-range connector shall comply to the time-constants values defined in
Table15-8 in section 15-6 of [5] for the r oot-contention-r esolution algorithm, which are compatible with
long-range cables that do not exceed 50 m.

2) Thelength of asingle B-link shall not exceed 50 m.
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3) Thefollowing sections of [5] are applicable:

Table 3: Applicable B-port physical layer characteristics

Section Title Remarks

7 Jitter measurement

9 Plastic Optical Fibre Mandatory when POF or HPCF
connectors are used

10 Cat 5 UTP physical medium dependent layer Mandatory when UTP5 connectors
are used

11 Beta mode port specification

12 Connection management Mandatory

13 PHY-LNK interface Mandatory if a link layer is
implemented, otherwise not
applicable

14 PHY register map Mandatory

15 Data routing, arbitration, and control Mandatory
Since S200 is the max. HLN speed,
the beta-only packet format may be
ignored.
Same remark as for section 16

16 C-code Informative.
Significant simplifications are to be
expected if one uses the model of
simple repeaters (see note) with no
link-layer interface

NOTE: See TR 101 226 [27].

4) Thefollowing sections of [5] are not applicable:

Table 4: Inapplicable B-port physical layer characteristics

Section Title Remarks
5 Beta and Bilingual Cable Media Attachment Covers the new (short-range)
bilingual connectors and cables
6 Electrical specifications (for short-haul copper) Deals mainly with the possibility to
use beta signalling over short range
copper
8 Glass Optical Fibre

5) Sections 1, 2, 3and 4 of [5] areinformative and contain general information on how to read the standard as well
as an introduction and itsimprovements (and enhancements) over [3] and [4].

5.2.3 Power Specification

An HLN device should ensure that adl its DS- and B-ports are powered even if the deviceisin alow-power or stand-by
mode. Users should be warned that connections can be lost in case of power-off or power-unplug.

5.3 Datalink Layer

The Data Link layer isidentical for all ports of an HLN device.

The Datalink Layer of IEEE 1394 supports different types of traffic with different behaviour for latency, guaranteed
ddivery, etc. Which types an HLN device needs to support is determined by other parts of the present document.

53.1 Support for Isochronous Streams

When implemented by an HLN device, isochronous data transport in the HLN shall comply to the IEEE 1394
specificationsin [3], [4] and [5].
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When isochronous data consist of DV it shall comply to the IEC 61883 specificationsin [9], [10], [11], [13]. When
isochronous data congist of an MPEG2-TS or aMPEG2-pTS as defined in [14] and [15], it shall comply to the
|EC 61883 specificationsin [9] and [12].

53.2 Support for Asynchronous Data and Asynchronous Streams

When implemented by an HLN device, asynchronous data transport and asynchronous streamsin the HLN shall comply
to the IEEE 1394 specifications [3], [4] and [5].

5.4 Support for IP-based Protocols

There are two possible ways to deal with IPin the HLN: either IPiscarried transparently over the HLN, or it is
terminated in the Residential Gateway. In the first case the HLN devices have to be I P-capable since they must
implement all the applicable protocols of the IP stack. In the second case, HLN devices do not need to be IP-capable
(but will support IP-based protocols like ftp, http, etc.).

54.1 Transparent IP over the HLN

When IPis carried transparently over the HLN, it shall comply to the IETF specifications [17]. An IP-capable HLN
device can now perform either Intranet (i.e. some I P dialogue with another 1P-capable HLN device), or Internet (eg.
browse the web or receive e-mail), or even both.

54.1.1 Intranet over the HLN

Thisis outside the scope of the present document.

541.2 Internet across the HLN

In this case an I P capable HLN device wants to communicate with other |P devices over aHAN or access network viaa
Residential Gateway connected to that network. There are two possible options for the HLN device to get an IP address:

1) Itisgiven an IP address by some mechanism (not DHCP), such asmanually entered or viaa smart card. The
device continues to use this address until it is changed by a similar mechanism.

2) Theuse of DHCP as defined in [20]. In this case, the Residential Gateway shall provide one of the mechanisms
as described in clause 6.1.

The implementation of both mechanisms isrecommended for an |P-capable HLN device.

5.4.2 IP Termination in the residential gateway

IP may also be terminated in the HLN device connected to the IP Access Network (the residential gateway). In that case
the IP-based protocols such as FTP, HTTP and POP3 need be transported over the HLN using the HLN protocol stacks.
Thisisdescribed in clause 6.2.3.

55 HLN Protocol Stacks and APIs

The definition of S-flowsis according to DAVIC [23] and referred to by DVB SIS [24]. In DVB these S-flows flow
between applications running on the DVB service provider and the DVB receiver. In the context of the HLN the DVB
receiver isa Residential Gateway (RG). It isthe task of the Residential Gateway to forward these flows over the HLN
to End Devices or other Residential Gateways that do not have direct access to the DVB services. Note that the same
kind of flows may also exist within the boundaries of the HLN flowing where the source isan HLN Device.

The protocol stacks as described below shall be used to transport the S1, S2 and $4 flows. The S3 and S5 flows are not
applicable to the HLN.

o Sl flow isaunidirectional flow from a source of content (may be a broadcast service provider or aHLN device)
toan HLN device. SLisaHLN user plane flow.

ETSI



16 ETSI TS 101 225 V1.1.1 (2001-05)

e S2isabi-directional control flow between two applications. Both applications may run on (possibly different)
HLN devices. One may run on an HLN device while the other may run on a service provider server. S2isaHLN
user planeflow.

» SAflow provides network connection set up services inside the HLN and on the (Home) Access Network to the
applications. A isaHLN contral plane flow. For certain Access Networks, the $4 flow is absent.

5.5.1 HLN S1 protocol stack

The S1 stack is given in Figure 3. It complies to theisochronous parts of IEEE 1394 Datalink layer as described in
annex A. The format specific application layer isnot within the scope of the present document and is added for
information purposes only.

Format-specific application
(MPEG2-TS, MPEG2-pTS, DV, ...)
IEC 61883, parts 1-5

|EEE-1394 DL (isochronous data)

|EEE-1394 PHY

Figure 3: HLN S1 protocol stack

5.5.2 HLN S2 protocol stack

The S2 gack isgiven in Figure 4. It complies to asynchronous parts of |EEE 1394 as described in annex A, the FCP
protocol as defined in IEC 61883 part 1 [9], and the HAVi protocols and APIs [16]. The application layer is not within
the scope of the present document and is added for information purposes only.

Application

HAVI

IEC 61883-1: FCP

IEEE-1394 DL (asynchronous data)

|IEEE-1394 PHY

Figure 4: HLN S2 protocol stack

5.5.3 HLN S4 protocol stack

The $4 gack isgiven in Figure 5. It complies to asynchronous parts of IEEE 1394 as defined in annex A, the FCP and
CMP protocals as defined in IEC 61883 part 1 [9], and the HAVi protocols and APIS [16]. The application layer is not
within the scope of the present document and is added for information purposes only.

HAVi provides the $4 functionality through the Stream Manager, DCM and general FCM APIs on top of the FCP
protocol. The Stream Manager usesthe CMP protocol to manage i sochronous connections over |EEE 1394.
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Application

HAVi: Stream Manager, DCM, FCM genera

IEC 61883-1: FCP IEC 61883-1: CMP

|EEE 1394: asynchronous data

|EEE 1394 PHY

Figure 5: HLN S4 protocol stack

6 Residential Gateway specifications

A Residential Gateway is one specific type of HLN device. On one hand it is connected to the HLN, on the other hand it
is connected to one or more (Home) Access Networks. A Residential Gateway may be integrated in a Set Top Box and
thus provide audio and video rendering facilities. A Residential Gateway may al so be without any decoders, just in
charge of protocol transportation or conversion.

The Residential Gateway aims at providing the service providers and the users with tools (APIs, protocol stacks, ...) that
allow a service coming from an Access Network to be selected and forwarded (and therefore received) anywherein the
HLN. Different kinds of Access Networks are envisaged:

e It may be based on a broadcast delivery network (satellite, CATV, SMATV, ... asaready specified by DVB).
e Itmay beaHAN.

e It may bean IP network providing audio and video delivery using new 1P-based protocols such as RTP, RTCP
and RSVP. | P multicast networks may also convey awide variety of video and audio formats, where the
MPEG2-TS is only one among others. | P networks al so provide non-real -time services via protocol s such as FTP
and HTTP.

All these different topol ogies are abstracted and masked to the HLN devices by the Residential Gateway, so that End
Devices or other Residential Gateways can use a common way to access the services while being unaware of the
different Access Networks and their specific protocol s stacks (with the exception of the P Access Network, in the case
other HLN devices are | P capable as described in clause 5.4.1).

No specific Residential Gateways for certain Access Networks are mandated for the HLN. However, a Residential
Gateway for an Access Network described in this clause shall comply to the corresponding specificationsin this clause.

6.1 Involvement of the Residential Gateway in IP address
allocation

If the Residential Gateway connects to an |P access network and if it allows other HLN devices to access this network,
it shall provide support for the mechanismsto allocate | P addresses to those of them which are IP-capable.

As already described in clause 5.4.1.2, two means are proposed to the HLN device to get an IP address:
» dther by configuration (i.e. afixed |P address),
e orviaDHCP asdefined in [20].
Therefore a Residential Gateway as described above, shall at least provide one of the following mechanisms:
* aDHCP server
 aBOOTP relay agent

as described in the clauses bel ow together with the case when fixed | P addresses are allocated to the HLN devices.
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6.1.1 Policy for a managed IP address domain
Thisaspect is covered by TR 101 226 [27].

6.1.2 DHCP server in the Residential Gateway

If DHCP, as defined in [20], is used in the Residential Gateway to connect | P-capable HLN devices to the Internet, each
IP-capable HLN deviceis assigned an I P address by a DHCP server in the Residential Gateway, using the protocol
defined in [22]. All the IP addresses that are assigned to the HLN devices shall be part of only one of the following
address spaces:

* The private address space of the HLN [18]. In this case, this address space is completdy decoupled from the
address space on the Access Network. In thissituation, a NAT as described in [19], or aNAPT asdescribed in
[25] hasto be used to interconnect |P-capable HLN devicesto the Internet. The Residential Gateway shall then
perform address trandation or address and port trandation according to [19] and [25] between its Access
Network side I P addresses and the | P addresses of the | P-capable HLN devices.

* Theaddressrangethat, in someway, is provided to the DHCP server by the | SP. These addresses can either be
globally unique or private within the domain of the ISP (see note).

NOTE: In order to enable intranet, these | P addresses should be part of the same | P (sub)net.

One or more IP addresses are also assigned by the ISP or access network to the Residential Gateway at the Access
Network side. The Residential Gateway also behaves as an IP router to convey | P traffic between the IP Access
Network and the HLN.

6.1.3 BOOTP relay in the Residential Gateway

If aBOOTP relay agent, as described in [21], is used in the Residential Gateway to connect | P-capable HLN devices to
the Internet, each IP-capable HLN deviceis assigned a globally unique I P address, or an |P address from the private
address space of the | SP, by a remote DHCP server over the|P Access Network viathe BOOTP relay agent of the
Residentia Gateway.

DHCPis also used to assign one or more | P addresses to the Residential Gateway. The Residential Gateway also
behaves as an IP router to convey | P traffic between the IP Access Network and the HLN.

A BOOTP relay agent makes sense in the Residential Gateway only if thereisa DHCP server in the IP Access
Network.

Furthermoreit is advised that, in case that the | P addresses are assigned from the private address space of the ISP, dso a
NAT asdescribed in [19], or aNAPT asdescribed in [25] will be used to interconnect Residential Gateways, and
IP-capable HLN devices to the Internet. ThisNAT or NAPT should be located outside the Residential Gateway.

6.1.4 Fixed IP addresses

The IP-capable HLN devices may be assigned fixed | P addresses.

The fixed | P addresses of the HLN devices can be provided by the ISP or chosen from the private address space of the
HLN, according to [18]. In the Stuation that the fixed | P addresses of the HLN devices are part of the private address
space of the HLN, the Residential Gateway shall be equipped with a NA(P)T as described in [19] and [25].

Thefixed | P addresses of the Access Network side of the Residential Gateway are provided by the ISP.

One or more | P addresses are also assigned by the ISP or access network to the Residential Gateway at the Access
Network side. The Residential Gateway also behaves as an IP router to convey | P traffic between the |P Access
Network and the HLN.

6.2 Protocol conversion

Protocol conversion is defined for three different Access Networks and for each possible S-flow.
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6.2.1 A Residential Gateway to DVB broadcast Access Networks

6.2.1.1 S1flow

Audio, video and data are tranamitted over the DVB Access Network in MPEG2-MPTS as defined in [14]. The physical
layer and the modulation depend on the DVB Access Network (cable or satellite). The Residential Gateway receives the
MPEG2-MPTS and shall perform a partial demultiplexing to build an MPEG2-pTS as defined in [15] to transmit it over
the HLN S1 stack as defined in clause 5.5.1.

Partial Demultiplexing

MPEG2-MPTS | MPEG2-pTS

HLN S1

DVB PHY
Stack

Figure 6: S1 protocol conversion for a DVB Residential Gateway

6.2.1.2 S2 flow

For the S2 flow the Residential Gateway operates in the application layer (i.e. on the top of the layersin Figure 7) as
defined in clause 6.3.

The HLN S2 stack is defined in clause 5.5.2.

DSM-CC-UU / DVB Java
TCP
HLN S2
IP Stack
DVB RC
DVB PHY

Figure 7: S2 protocol conversion for a DVB Residential Gateway

6.2.1.3  S4flow

Thereusudly isan S2 dia ogue between an HLN device and the Residential Gateway in order to select a service of the
DVB Access Network. When used, this S2 dialogue shall be as defined in clause 6.3.

Thereisno $4 dial ogue between the Residential Gateway and the DV B Access Network. All the services are
broadcasted to the Residential Gateway which just hasto filter part of them using atuner and a demultiplexer.
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Application ‘SdeogJe:>

Get_svice lig
SHedt savice

Open

isochronous|

connections

A4 A4
MPEG2-MPTS
HLN 4 HLN &
DVB PHY sack sack

Figure 8: S4 protocol "conversion” for a DVB Residential Gateway

6.2.2 A Residential Gateway to Home Access Networks

The protocol conversions between a RG and a HAN are dealt with in the HAN specifications.

6.2.3 A Residential Gateway to IP Access Networks
When a Residential Gateway connectsto an IP Access Network, it is

1) Either transparent to this | P access network, in the sense that it forwards IP to the IP-capable HLN devices. This
isdescribed in clauses 5.4.1 and 6.1.

Access Network PHY | EEE 1394 asynchronous
and isochronous

Figure 9: transparent IP access protocol conversion

Remarks for Figure 9:
* in case of NAPT, the RG aso needs to operate on TCP level
« for implementing the protocol, the RG may also do static routing

2) Or it convertsthe IP Access Network protocols to enable non I P-capable devices (i.e. devices that do not have an
I P stack) to access a number of 1P services.

This protocol conversion consists of tunnelling the | P-based protocols (i.e. carrying them transparently inside
the transport protocol of the HLN). The Web FCM as defined by HAVi [16] shall be used for this purpose.
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HTTP, FTP, ...

TCP HAVi Web FCM

IP

|EEE 1394 asynchronous
Access Network PHY

Figure 10: IP non real time protocol conversion

6.3 HAVi Functionality

Asdefined in clause 6.2, a Residential Gateway takes part in S2 flow protocol conversion using the HAVi protocols and
APIs[16]. This clause defines the HAVi functionality of the Residential Gateway.

6.3.1 General

A Residential Gateway shall be an 1AV or FAV node as defined by HAVi [16] and shall comply to the conformance
requirements defined by HA Vi for these device categories.

A Residential Gateway shall implement aDCM to represent itself on the HLN to other HLN devices.

Annex A describes a mapping of relevant HAVi data types and formats for a Residential Gateway. Also Residential
Gateway specific extensionsto HAVi APIs are specified.

6.3.2 Service Selection

A Residential Gateway shall implement the "Content Icon List" APIsfor a DCM as defined by HAVi [16] to represent
the sel ectable services on the Access Network to et other HLN devices select services fromit.

The Residential Gateway shall implement the Tuner FCM as defined by HAVi [16] to allow other HLN devices to
select services from its lists

6.3.3 Modem access

If the Residential Gateway uses a modem for the DVB Return Channel and wants to allow other HLN devices accessto
the modem, it shall implement the Modem FCM as defined by HAVi [16].

6.3.4 Internet access

If the Residential Gateway connects to the Internet and wants to allow other HLN devices access to theinternet, it shall
implement trangparent internet access and the Web FCM as defined by HAVi [16].

6.3.5 User Interface (Ul)

If the Residential Gateway has a display facility, it shall implement the DDI Controller functionality as defined by
HAVi [16] to be able to display a Ul for other HLN devices.

A Residential Gateway with adisplay facility that isan FAV, it shall also implement the HAVi Level 2 User Interface
APIs as defined by HAVi [16].
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Annex A (normative):
DVB specification for the HAViI Tuner FCM

Within the HAVi specification (see[16]), a special Tuner FCM is defined. This FCM has been defined to be applicable
to avariety of tuners—from tuners used for analogue radio and television to digital tuners such asthose for ATSC,
DVB and DSS. This clause specifies how to implement the HAVi tuner FCM for DVB services.

The clause is written assuming thereader is familiar with the following standards [16] (HAVi), [15] and [26] (DVB-SI),
[9], [10], [11], [12], and [13] (IEC 61883) and [14] (MPEG-2 systems).

For the DVB-RG, the HAVi tuner FCM has been extended resultingin a"DVB Tuner FCM". The DVB Tuner FCM
consists of the HAVi Tuner FCM and several extensions.

The HAVi Tuner FCM isregisered asanormal Tuner FCM in the HAVi registry. In addition to the mandatory registry
entry that every FCM shdl register with (see [16]), the extensions have independent registry entries. Each such registry
entry shall have at least the registry attributes vendor_id and software_element_type. The vendor_id identifies this
extension asa DVB extension and shal hold the DVB vendor_id (TBD, see note). The software_element_type indicates
the extension type and shall hold the corresponding DV B defined value (see clause A.5.1). No other registry attributes
as defined by [16] arerequired.

NOTE: DVB hastorequest avendor id from the |EEE Organisationally Unique Identifiers (OUI) and Company
identifiers, http://standards.ieee.org/regauth/oui/index.html.

Section Filter Extension DVB-SI Extension

DVB Tuner Extension

HAVi Tuner FCM

Figure 11: DVB Tuner FCM components

The different parts of the DVB Tuner FCM are:

* HAVi Tuner FCM (seeclause A.1), aDVB interpretation of the functiondity provided by the basic HAVi tuner
FCM. Thisinterpretation provides basic Sl access and selection of services, and components.

* DVB Tuner Extension (see clause A.1), an extension used to link the section filter and DVB Sl functionality to
the Tuner FCM. The extension provides some general purpose methods (like sdlection of MPEG2-T S-source
without streaming over the IHDN) and acts as access point for DVB-Tuner functionality.

+ DVB-SI Extension (see clause A.2), an extension to the HAVi tuner FCM allowing access to most Sl
information and that provides an MHP S| AP like interface.

» Section Filter Extension (see clause A.3), this extension provides basic section filtering functionality in the
incoming transport stream. This functionality allows access to the not commonly used Sl information and
supportsimplementing the DVB-SI section filtering API.

To understand the operation and purpose of each extension, it isimportant to see the extensionsin relation to the
streaming infrastructure of the RG. The implementation of the section filter extension and DVB-S| extension work on
the incoming transport stream, not on the partial transport stream.

For aDVB-RG, the HAVi Tuner FCM and the DVB Tuner Extension are mandatory. An application can locate aHAVi
Tuner FCM with DV B defined functionality by locating the registered DVB Tuner Extension. For each registered DVB
Tuner Extension, the corresponding HAVi Tuner FCM shall also be registered. The DVB Tuner Extension also
provides methods to locate the (optional) Section Filter and DVB-S| extensions.

ETSI


http://standards.ieee.org/regauth/oui/index.html

23 ETSI TS 101 225 V1.1.1 (2001-05)

The HAVi Tuner FCM is the access point to the functionality of the software e ement. All the HAVi defined
functionality is accessed using this base software element, e.g. all resource management of the FCM.

A.1  Mappings for HAViI Tuner FCM

A.1.1 Introduction

This clause specifies how to implement the HAVi tuner FCM for DVB services. Only the basic tuner FCM is discussed,
implying that no new methods or functionality is added. Thisresultsin aDVB specific HAVi tuner FCM that is
completely compliant with the HAVi tuner FCM.

The main reasonswhy a DV B specific version of the tuner FCM ismade are;

» Thefunctionality of thetuner can be enhanced by targeting the tuner more at the intended services. For instance,
by defining a DVB specific locator format, € ements from the DVB compliant MPEG-2 transport stream can be
selected based on the DVB identifiers. Thisimpliesthat more elements can be chosen on a standardized way
than currently is possible.

e Thereturn values of HAVi tuner FCM calls can be defined a standardized way, using the DVB standardized
items.

* Theset of stream types supported by a DVB tuner FCM and the mapping of DVB stresms onto HAVi streamsiis
defined.

Besides the reasons mentioned above, thetuner FCM is also used as the base software element for the DVB specific
extensions discussed in the other clauses.

A.1.2 Common definitions

A.1.2.1 Service locator definition

In HAVi, the Ser vi ceLocat or isdefined as octet string of 256 bytes. A DVB Ser vi ceLocat or occupies
8-15 bytes, depending on the type. The following format for a DVB locator is defined:

Table 5
Type \ octet 1 2-3 4-5 6-7 8-9 10 11-12 13-14
Transport Stream 0 or_nw_id nw.id ts_id - - - -
Transport Stream 1 or_nw_id - ts_id - - - -
DVB-Service 10 or_nw_id nw_id ts_id service_id - - -
DVB-Service 11 or_nw_id nw_id - service_id - - -
DVB-Service 12 or_nw_id - ts_id service_id - - -
DVB-Service 13 or_nw_id - service_id - - -

20 or_nw_id nw_id ts_id service_id comp_tag - -
21 or_nw_id nw_id - service_id comp_tag - -
22  or_nw_id - ts_id service_id comp_tag - -

DVB-Component
DVB-Component

RPRRRRPRRERREPRRRERRERPRRO

DVB-Component

DVB-Component 23  or_nw_id - - service_id comp_tag - -
DVB-Network 40 - nw_id - - - - -
DVB-Bouquet 50 - - - - - bouqg_id -
DVB-Event 60 or_nw_id nw_id ts_id service_id - - event_id
DVB-Event 61 or_nw_id nw_id - service_id - - event_id
DVB-Event 62 or_nw_id - ts_id service_id - - event_id
DVB-Event 63 or_nw_id - - service_id - - event_id
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In Table 5, thefirs octet, octet 0, is used to define thislocator asaDVB locator. The second octet, octet 1, indicatesthe
DVB locator type (decimal). For each different type, some room isreserved for future expansion. The other fields
represent different DVB identifiers: or_nw_id corresponds to the origina_network_id value, ts id to the
trangport_stream_id value, and nw_id to the network_id value. Furthermore, service_id correspondsto the service id
value, and comp_tag to the component_tag. Thefields bouq_id corresponds to the bouquet_id and event_id with the
event_id value. All values are defined in [14] and [15]. The sign '-' indicates the value of thisfield isnot defined.

A.1.2.2 HAVI <-> DVB character sets

The DVB-SI strings are coded using different character coding tables (see [15]). The following text isa quotation from
[15] explaining the process:

"Text fields can optionally start with non-spacing, non-displayed data which specifies the alter native character table to
be used for the remainder of the text item. The selection of character table is indicated as follows:

» if thefirst byte of the text field has a value in the range "0x20" to "OxFF" then this and all subsequent bytesin
the text item are coded using the default character coding table (table 00 - Latin al phabet) of figure A.1;

» if thefirst byte of the text field has a value in the range "0x01" to "0x05" then the remaining bytes in the text item
are coded in accordance with character coding tables 01 to 05 respectively, which are given in figures A.2 to

A.6 respectively;

« if thefirst byte of the text field has a value "0x10" then the following two bytes carry a 16-bit value (uimsbf) N to
indicate that the remaining data of the text field is coded using the character code table specified by 1SO
Sandard 8859 [5], Parts1to 9;

» if thefirst byte of the text field has a value "0x11" then the remaining bytes in the text item are coded in pairsin
accordance with the Basc Multilingual Plane of ISO/IEC 10646-1[8].

Valuesfor thefirst byte of "0x00", "0x06" to "OxOF", and "0x12" to "Ox1F" are reserved for future use."

The HAVI specification uses Unicode to code the strings. The DV B defined streams have to be transcoded from ASCI|
to Unicode. Furthermore, DVB has defined specia emphasis and carriage return codes that al so have to be mapped to
the HAVi Unicode strings.

Thisconversion is easy for thefirst 128 characters. In this character space the Unicode and ASCII DVB-SI characters
overlap. The conversion of the other characters hasto be done using a table (see for instance www.unicode.org).

The emphasis marks are removed from the string.

A.1.2.3 Multiple languages

The HAVI "service'-lists provide only one entry for each element. Thisentry, a"service', containsaname and a
language indicator. The nameisthe name of this"service" (MPEG2-TS, service or component). The indicated language
isthelanguage of the "service", not the language of the name of the "service". The manufacturer has the option of
indicating an empty string when no language is, or can be associated with the "service'.

In DVB-Sl it is possible to provide separate names and descriptions, each in a different language. When creating the
"service'-lists, the manufacturer hasto select one of the available languages. Probably the DCM containing the tuner
FCM hasalist of preferred languages and will select the name or description accordingly.

The language indicated by a serviceisto be defined by the manufacturer. When a"service" represents a component, this
will be the language of the component. For multi-lingual DVB-services this can be either a preferred language or empty
indication. Transport streams have no associated language.

A.1.2.4 Shortening DVB strings

The HAVI specification has limited sizes for all strings. For most entries, the strings defined in DVB-SI have alarger
maximum length. For example, the theoretical maximal length of a service name is 254 bytes. Within HAVi this string
has to be mapped on the 32 character string of the Ser vi ce structure.
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Whenever the string defined within DVB islonger than the corresponding sizein HAVi, only the first characters of the
DVB string shall be used.

A.1.3 Stream types, connections and transport types

The HAVi specification contains a mechanism to create connections between devices and check whether the devices
can communicate with each other. In this system, the information isidentified using a stream type and is transported
according to atransport type.

A.1.3.1 Stream types

Within the HAVi specifications, stream types are used to indicate the information type and bandwidth requirements.
The Tuner FCM uses stream types in two ways:

» Creating connections between Tuner FCM and some destination FCM (e.g. aVCR).
* ldentifying the type of a Service.

For streaming information over 1394, the mandatory stream type for DVB tunersis Multiplex/DVB_PTS. Thisstream
typeindicates the DVB defined partial transport stream (see [15] and [26]). Some tuner FCMs will also support the
transmission of complete transport streams over the IHDN. The stream type of these streamsis Multiplex/DVB (see
note).

NOTE: Both Multiplex/DVB and Multiplex/DVB_PTS are compliant to the MPEG-2 Transport Stream format
[14] so both can map on the stream type Multiplex/ MPEG2_TS.

When stream types are used to identify a service, the maximum bitrate field will indicate the expected maximum bitrate
for this service/component.

The mapping between MPEG defined stream types and the HAV i defined stream types for service componentsis shown
bel ow:

Table 6: Mapping of MPEG stream type to HAVi stream types

MPEG-2 stream type (PMT) HAVi
Value Description stream type
0x01 |[ISO/IEC 11172-2 Video DigitalVideo/MPEG1
0x02 |[ITU-T Rec. H. 262 | ISO/IEC 13818-2 Video or DigitalVideo/MPEG2_MP_ML ||
ISO/IEC 11172-2 constrained parameter video stream DigitalVideo/MPEG2_MP_HL
0x03 |ISO/IEC 11172-3 Audio DigitalAudio/MPEG1_Layerll ||
MPEG1_Layerlll
0x04 |[ISO/IEC 13818-3 Audio DigitalAudio/MPEG2
0x05 |ITU-T Rec. H.222.0| ISO/IEC 13818-1 [14] DataStream/DVB
private_sections
0x06 |ITU-T Rec. H.222.0| ISO/IEC 13818-1 PES packets DataStream/DVB
containing private data

Optionally, the manufacturer may replace the DataStream/DV B stream type with the DVB stream type. Within HAVi, a
stream type is defined by the St r eamTy pel d. Thisfield consists of the combination of avendor id and a 16 bit data
fidd:

struct Streanflypeld {
Vendor 1 d vendor | d;
ushort t ypeNo;

b
In aDVB stream type, the vendor_id field containsthe DVB vendor_id. Thet ypeNo fidd holds the stream content

and content type identifiers from the DVB component descriptor (see table 16 in [15]). The stream content occupies the
most significant byte, the content type the least significant byte.

ETSI



26 ETSI TS 101 225 V1.1.1 (2001-05)

A.1.3.2 Transport types

Every implementation of a DVB Tuner FCM shall have at least one (DCM) plug capable of sending the
TransmissionFormat | EC 61883-MPEG (see[9], [10], [11], [12], and [13]).

A.1.4 Multiplex creation

The application can add and remove e ements from the transport Sream using the Tuner : : Sel ect Ser vi ce call.
Theresult of this cdl isthe addition or removal of specific e ements from the transport stream. In this clause, the option
replaceisinterpreted asremoval of all components and addition of the requested component.

The information sent over 1394 will be a complete MPEG-2 transport stream. This can be a complete DVB multiplex or
aspecial so-called partial Transport Stream (MPEG2-pTS) (see [15] and [26]).

The MHP tuner API requires the selection of the transport stream source of a tuner without selecting any componentsto
be streamed over the IHDN. A utilization of this functionality is seecting a transport stream to filter some MPEG-2
sections using the section filter functionality provided in clause A.4. This functionality is provided in the DVB Tuner
Extension discussed in clause A.2. Asthis action will not provide any services or componentsin the MPEG2-pTS, such
a selection shall be treated as a Remove on the current transport stream with no new selections.

The next table indicates theresult of selecting and removing different elements from the transport stream:

Table 7: Partial transport stream changes as a result of Tuner::SelectService

Locator type Remove/add result
Transport Stream |Add Only possible as replacement of an empty MPEG2-TS. All services
will be added to the MPEG2-pTS.
Remove All information from this MPEG2-TS is removed.
Service (note 1) |Add Add PMT, all packets containing PCR value from PCR_PID and all
data on the PIDs of all components of this service.
Remove Remove PMT, all packets containing the PCR from the PCR_PID
and all data on the PIDs of all components of this service (note 2).
Component Add Add component to the PMT of the accompanying service; add all

packets containing a PCR value from PCR_PID and all data on the

PID of this component.

Remove Remove the component. All packets on the PID of this component

are removed and the component is removed from the PMT of the

accompanying service. When no components are left in the service,

the PCR packets and the PMT are also removed (note 2).

NOTE 1: Adding a service can only be done if the service belongs to the same transport stream, as a
tuner can only be tuned to one transport stream at a time.

NOTE 2: The components or PCR are only removed when no other service present in this partial
transport stream refers to them.

The Sl in the resulting transport stream depends on the chosen stream type (MPEG2-pTS or MPEG2-TS) and is defined
by DVB. The ECMs, of the components added to the multiplex, will aso be send.

When creating apartial transport stream, the PS| information (PAT and PMT) is changed to reflect only those parts of
the MPEG2-TS actua present. The DVB-S| extension allows access to the complete PMT as present in the incoming

transport stream. To prevent incons stencies between these two PMTs, the PID of the components in the partial
transport stream shall be the same asin the incoming transport stream.

A.1.5 Resource usage and Bandwidth allocation
A.1.5.1 Primary and secondary users

Within HAVi, resources like atuner are governed by a resource mechanism. Thisallows an application to claim and
release a tuner resource.
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Access to aresource can happen on three different levels: unclaimed, secondary resource user and primary resource
user. At any time, there can be at most one primary user and zero or more secondary users. When the tuner resource is
unclaimed, all resource-guarded methods are open for use by any application.

A primary user has access to all resource-guarded methods. The secondary resource user has accessto the
resource-guarded methods but with limited functionality. The actions of a secondary resource owner may not hamper
the primary resource user or other secondary resource Uusers.

Three different possibilities can be distinguished regarding primary and secondary users within a DVB tuner FCM:
1) Only aprimary user isallowed.
2) Secondary users are allowed, but all users (primary and secondary) use different output plugs.
3) Secondary users are allowed, and different users can use the same output plug.

In the primary-user-only case, the primary user has access to all resource-guarded methods, without any restriction in
functionality. The DVB tuner FCM shall use the normal HAVi mechanisms (FCM : Get Reser vat i onSt at us and
FCM : Reser ve) toindicate that only aprimary user isallowed.

In the case that secondary users are alowed, but al users use different output plugs of the DVB tuner FCM, the
following actions are allowed by the various users (see Table 8).

Table 8

Action allowed by
Change transport stream selection P
Replace current services by another service PS (note 1)
Append components and services within the current MPEG2-TS PS (note 1)
Remove components and services (from the current MPEG2-TS) added by the PS (note 1)
same resource user
Remove components and services (from current MPEG2-TS) added by other P (note 2)
resource users
Retrieve the complete list of the currently selected "services" All

NOTE 1: This action is only allowed for the plug that the respective user is using.
NOTE 2: This is only allowed in an implicit way, in the case that the primary resource user changes
the transport stream.

Table 8: Allowed actionsin the case that secondary users are alowed, but all users use different output plugs. In this
table, P stands for Primary and S for Secondary resource user.

If aTuner: : Sel ect Ser vi ce iscaled by a user, indicating aplug that isin use by another user, the DVB tuner
FCM shall return the Tuner : : ENOT_COVPAT error.

In the situation that secondary users are allowed, and that different users can use the same output plug of the DVB tuner
FCM, the actions mentioned in Table 9 are allowed.

Table 9

Action Allowed by
Change transport stream selection P
Replace current services by another service PS (note 1)
Append components and services within the current MPEG2-TS PS
Remove components and services (from the current MPEG2-TS) added by the PS (note 1)
same resource user
Remove components and services (from the current MPEG2-TS) added by other P (note 2)
resource users
Retrieve the complete list of the currently selected "services" All

NOTE 1: A service or component can be dropped only when all users requesting that information and
using the same plug, indicate the information is no longer required.

NOTE 2: Thisis only allowed in an implicit way, in the case that the primary resource user changes
the transport stream.
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Table 9: Allowed actionsin the case that secondary users are allowed and that different users can use the same output
plug. In thistable, P stands for Primary, Sfor secondary resource user.

A.1.5.2 Bandwidth allocation

When streaming information from the tuner to another device, a certain amount of bandwidth needs to be claimed on
1394. Within HAVi, the various mechanismsto all ocate bandwidth are described.

In the situation of static bandwidth allocation and two (or more) resource users that use the same output plug, changing
the contents of the output stream may result in insufficient bandwidth on the corresponding channel (even after issuing
the Bandwi dt hRequi r ement Changed event, after which the stream manager may attempt to claim more
bandwidth). In the situation that the resource user that tried to change the stream contentsisthe primary one, the tuner
will remove stream components from secondary users on the same plug until the stream contents desired by the primary
resource user fit in the available bandwidth. If thisisnot possible, the DVB tuner FCM shall post a

Connect i onChanged event, with reason Bandwi dt hAdapt at i onFai | ur e.

In the case, that bandwidth allocation is dynamic (see [16], section 5.9.5.3.2), and the currently selected services and
possibly any new services require more bandwidth than is currently reserved, the system will attempt to claim more
bandwidth. When no new bandwidth can be claimed, a mechanism similar to the static bandwidth allocation will be
executed.

A.1.6 Service Lists and provided information

A.1.6.1 Definition of the different Lists

The Tuner FCM provides one or more lists of the available "services'. Within the context of the Tuner FCM, a
"service" "encompasses both multiplexes of broadcast programs and components of broadcast programs' (see[16]).

Three different "service'-lists are used, USER_ASSCCI ATED NAMES, PROVI DER_ASSOCI ATED NANMES and
TUNER_ASSCCI ATED_NAMES. The DVB interpretation of the Tuner FCM only relatesto the lists of thetype
PROVI DER_ASSOCI ATED_NAMES because they are defined by the provider of the information. The origin of the
namesin the list isthe DVB-SI information. The other two list types are free to be used by the manufacturer and user.

All entriesin any of the DVB defined "service'-lists shall contain "services' actually accessible to the tuner (including
scrambled services). Thetuner hasto check each list entry in the Sl to find out if thisis possible.

The DVB tuner can provide the following types of PROVI DER_ASSOCI ATED_NAMES serviceligts:

e Servicelist. Thislig contains dl accessible DVB-services (services found in SDT-actual of all transport streams
accessible by the tuner).

« Trangport stream list. Thislist contains the different trangport streams accessible by the tuner.

» Bouquet lists. A list for abouquet defined in atrangport stream accessible by the tuner, holding each
DVB-service in that bouquet. Each such DVB-servicein thelist should be accessible by the tuner.

* Network lists. Thislist contains per network alist with the to the tuner accessible transport streams of that
network.

Each DVB-Tuner shall implement a Servicelist. A list of transport streamsis mandatory if the tuner supports
redirecting of complete transport sreams. The use of bouquet lists and network listsis optional.
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The order of thelistsreturned by the method Get Ser vi ceLi st | nf o shall be:

List index List type
1 Service list
2 Transport stream list
3-n Bouquet lists (see note)
n+l-m Network lists
m+1-7? Possible other lists (e.g. user defined lists)

NOTE: When Transport Stream lists are not supported,
the first bouquet list is list 2.

In clause A.2 some utility methods are defined to retrieve the list indexes for bouquet-lists and network-lists.

A.1.6.2 Definition of the service List

The definition of the Ser vi ceLi st | nf o struct for the Service List is:

title

type
NunEntri es
si zeHi nt

user O dered

not defined
PROVI DER_ASSOCI ATED_NAMES

Conform HAVi definition

Conform HAVi definition

False

The Ser vi ce gructure for the "services' from the Service List isdefined in the following way:

Locat or
Type
Language

Nane

Seeclause A.1.2.1, type DVB Service (numbers 10-13)

Multiplex/DVB_PTS (see clause A.1.3.1)

Seeclause A.1.2.3

The service_name of the service asdefined in the service_descriptor or
multilangual_service _descriptor of the SDT.

A.1.6.3 Definition of the transport stream list

Thislig defines the following settings for the Ser vi ceLi st | nf o struct:

Title

Type
Nunentri es
Si zeHi nt

User Or der ed

not defined
PROVI DER_ASSOCI ATED NAMES

Conform HAVi definition

Conform HAVi definition

Fase
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The Ser vi ce dructure for the "services' from the Transport stream list is defined in the following way:

Locat or Seeclause A.1.2.1, type Transport Stream (number 0 and 1)
Type Multiplex/DVB, see clause A.1.3.1

Language Empty

Nanme Not defined

Each tuner has only one trangport stream list.

A.1.6.4 Definition of the bouquet lists

These lists define the following settings for the Ser vi ceLi st | nf o struct:

Title The bouquet name as defined in the BAT.
Type PROVI DER_ASSCCI ATED_NAMES
Nunentri es Conform HAVi definition

Si zeHi nt Conform HAVi definition

user Ordered False

Theselists provide alist of DVB-services in the corresponding bouquet and uses the same definition for the Ser vi ce
struct as the defined by the service list (see clause A.1.6.2). Each tuner can have several bouquet lists, one for each
bouquet it has access to.

A.1.6.5 Definition of the network lists

These lists define the following settings for the Ser vi ceLi st | nf o struct:

Title The network name as defined in the NIT.
Type PROVI DER_ASSCCI ATED_NAMES
Nunentri es Conform HAVi definition

Si zeHi nt Conform HAVi definition

user Or der ed False

These lists provide, per DVB network, alist of transport streamsin that network, and use the same settings for the
Ser vi ce struct asthe one defined by the transport stream list (see clause A.1.6.3).

A.1.6.6 GetServiceComponents and DVB ServicelLocators

The HAVI tuner specification provides some basic functionality to access the components of the "services'. This
functionality can be used to browse the DVB-S treg, i.e. go from network to transport streamsto services. Furthermore,
it isalso possible to access the different events associated with a"service'.

The HAVI specification uses a specia object called Ser vi ceLocat or to uniqudy identify a“service'. By defining a
DVB specific format for this, an application can access specific "services' directly without using the "service'-lists.
Furthermore, such a specific locator format provides the possibility to access other el ements from transport streams than
real services/service components.
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When Get Ser vi ceConponent s is called on anetwork, and the Tuner FCM supports networks, theresult isalist of
Ser vi celLocat or indicating the transport streams of the network. When Get Ser vi ceConponent s iscalledona
bouquet, and the Tuner FCM supports bouquets, theligt of the services of this bouquet is returned. When

Cet Ser vi ceConponent s iscalled on atransport stream, theresult isalist of Ser vi ceLocat or indicating the
DVB-services in the transport stream. When Get Ser vi ceConponent s iscalled on aDVB-service, alist of the
components of this DVB-serviceis returned.

The Get Ser vi ceEvent s method shall aways be supported for the current and next event. Support for other events
is optional. This means that the Tuner capabilities GET_SERVI CE_EVENTS_CURRENT_NEXT and
CET_SERVI CE_COVPONENTS are always supported.

In the situation that the Get Ser vi ceEvent s method is called on atransport stream, bouquet, or network the DVB
tuner FCM shall return the TUNER: : EUNAVAI LABLE error code.

A.1.6.6.1 Service struct when used as component

The Ser vi ce dructure when representing a component is defined in the following way:

Locat or Seeclause A.1.2.1, type DV B-Component (numbers 20 — 23)
Type Multiplex/DVB, DigitdVideo/..., DigitalAudio/..., see clause A.1.3.1
Language When the component represents audio, teletext, RBG or another language

related data type the language of the component may be indicated.
Otherwise, thisfield shall be empty.

Nane The description of the component as indicated in the component description
or amanufacturer defined name.

A.1.6.6.2 Service Events
Thislig defines the following settings for the Ser vi ceEvent struct:

type When representing a service holding audio or video this shall be
PROGRAM_EVENT. When only data streams are presents,
DATA EVENT ischosen. In any other case, UNKNOAN _EVENT

shall be indicated.

Event Nare The event_name of the event as defined in the
short_event_descriptor or multilangual_event_descriptor of the
EIT.

StartTi me The start time asindicated in the EI T, converted to the local time
of the device.

St opTi ne The stop time of the event calculated from the St art Ti e and
the duration (asindicated in the EIT), converted to the local time
of the device.

Event Descri ption The description as found in the short_event_descriptor or
multilingual_event_descriptor without emphasis marks or line
feeds.
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A.1.6.7 Representation of NVOD services

In DVB, aNVOD sarviceisrepresented by a set of services described in one or more SDTs. One of the services of an
NVOD service holds the Sl information representing the information being broadcast. The other services hold special
descriptors, indicating this base service. The added information provided by these additional servicesisthe start and
end-time of this specific ingance of the service. The basic HAVi Tuner FCM shall indicate each NVOD service with
the information provided by the base servicein the service list and possibly in a bouquet list. So in the case of an
NVOD service holding 8 time shifted services, all 8 will be represented using the information from the base NVOD
service.

To provide a coherent interface to the user, the implementation of the DVB-RG should present these servicesin the
time shifted order.

A.2 DVB-Tuner Extension

The FCM extension described in this clauseisthe central point of the DVB-Tuner FCM extensonsand aDVB
residential gateway shall aways provide a DVB-Tuner extension for each HAVi Tuner FCM.

It provides the link to the actual HAVi Tuner FCM and to the section filter and DVB-SI extensions.

Furthermore, some basic utility methods and a method allowing the selecting of the transport stream source of a tuner
without selecting any components to be streamed over the IHDN are provided. This functionality is required by the
MHP tuner API. A utilization of thisfunctionality is selecting a transport stream to filter some MPEG-2 sections using
the section filter functionality provided in clause A 4.

A.2.1 Reqistry attributes

Registry Attribute Name IDL Type Value
ATT_VENDCR | D Vendor 1 d DVB vendor id
ATT_SE TYPE Sof t war eEl enent Type 0x8000 0000

A DVB-Tuner Extension FCM shall register with at least these two attributes.

A.2.2 Services

Service Comm Locality Access Resv

Type Prot
DvbTunerExt::GetBaseFcm Seid M global all
DvbTunerExt::GetDvbSiSeid M global all
DvbTunerExt::GetSfSeid M global all

DvbTunerExt::SelectSourceTs M global all Yes
DvbTunerExt::GetBouguetServiceLists M global all
DvbTunerExt::GetNetworkServiceLists M global all

NOTE: Grey tinted methods are optional.
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A.2.3 API definition

DvbTunerExt::GetBaseFcmSeid

Prototype
St at us DvbTuner Ext : : Get BaseFcntei d(

out SEI D baseFcntei d)
Parameters
* baseFcnBei d — the SEID of the Tuner FCM thisisan extension on.
Description

This method returns the software e ement identifier of the HAVi Tuner FCM extended by the services of clause A.2.2.

DvbTunerExt::GetDvbSiSeid
Prototype

St at us DvbTuner Ext : : Get DvbSi Sei d(
out SEI D dvbSi Sei d)

Parameters

* dvbSi Sei d — the SEID of the S extension of thisTuner FCM.

Description

This method returns the software e ement identifier of the Sl extension of the DVB Tuner described by this extension.
Error codes

e ENOTI MPLEMENTED - thetuner doesnot implement aDVB-S extension.

DvbTunerExt::GetDvbSfSeid
Prototype

St at us DvbTuner Ext : : Get DvbSf Sei d(
out SEI D dvbSf Sei d)

Parameters
e dvbSfSeid — the SEID of the section filtering extension of this Tuner FCM.

Description

This method returns the software e ement identifier of the section filter extension of the DVB Tuner described by this
extension.

Error codes

« ENOTI MPLEMENTED - thetuner doesnat implement aDVB-Sl extension.
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DvbTunerExt::SelectSourceTs
Prototype

St at us DvbTuner Ext : : Sel ect Sour ceTs(
in ServicelLocator ts )

Parameters

e ts —the Savicelocator representing the trangport stream that the tuner, connected to the HAVi Tuner FCM, istuned to.

Description

This method changes the MPEG2-TS sdlection of the HAVi Tuner FCM for this DVB Tuner FCM Extension. Selecting
an MPEG2-TSwill not generate any streaming on the output plugs. Only the MPEG2-TS source isselected asa
preparation for Sl filtering and/or section filtering. The method allows the Section Filter and DVB-S| Extension to
access different transport streams without streaming information over the HLN.

Selecting atransport stream will stop the streaming of any MPEG2-TS components of aMPEG2-TS.
Thismethod is mandatory for all DVB Tuner FCMsthat also implement the Section Filter or DVB-S| Extension.
Error codes

e ENOTI MPLEMENTED - the SdectSourceTs method isnot supported by the DVB Tuner FCM.
e DvbTuner Ext : : ELOCATOR—if the Tuner FCM cannot resolve thelocator.

DvbTunerExt::GetBouquetServiceLists
Prototype

St at us DvbTuner Ext: : Get Bouquet Ser vi ceLi st s(
out ushort startListNunber,
out ushort endLi st Nunber)

Parameters

o startListNunber — thelistnumber of thefirst bouquet servicelig.
* endLi st Nunber — thelist number of the last bouquet servicelist.

Description

Thismethod returns the start and end list number of the service lists representing bouquets known to the tuner FCM
(Tuner: : Get Servi celLi st and Tuner: : Get Ser vi celLi st | nf 0).

Error codes
e ENOTI MPLEMENTED - theHAVi Tuner FCM does not support bouquet lists
e DvbTuner Ext: : ELI ST — no bouquets areknown to the tuner.

DvbTunerExt::GetNetworkServiceLists

Prototype
St at us DvbTuner Ext : : Get Net wor kSer vi ceLi st s(

out ushort startListNunber,
out ushort endLi st Nunber)

Parameters

o startListNunber — thelist number of thefirst network servicelig.
e endLi st Nunber - thelist number of thelast network servicelist.
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Description

This method returns the start and end list number of the service lists representing networks known to the tuner FCM
(Tuner: : Get Servi ceLi st and Tuner : : Get Ser vi ceLi st | nf 0).

Error codes

e ENOTI MPLEMENTED — theHAVi Tuner FCM does not support network lists
e DvbTuner Ext: : ELI ST — noneworksare known to thetuner.

A.3 DVB-SI Extension

This Tuner FCM extension describe the additional methods to access the DVB-SI information. The information
provided by these methods is intended to be used by EPGs and to support networked MHP applications. Because of this
requirement, the structure and data elements are similar to the SI API present in the MHP specification (the org.dvb.s

package).

The application can request lists of service locators indicating the different SI e ements (service, bouquet, network,
event) present in the network. Using dedicated methods, the DV B-SI specific information can be accessed.

The DVB-S specific information for each Sl element is expressed in structures, one for each S| dement. These
structures contain basi ¢ information When the application requests descriptor access, it has the opportunity to indicate
the descriptor tags of the required descriptors. These descriptors are then extracted and added to the provided
information. The descriptors shall be presented in the same order asthey were present in the original Sl table. The API
does not support al DVB-SI tables, more specific, the TSDT, TOT, TDT and the transport stream sub-loops of the BAT
and NIT are not supported. When the application requests information from these tables, the section filter API should be
used.

Some of the calls of this API require information to be filtered from the incoming stream. This can takeuptoa30s.
When the calls to these methods are handled in a synchronous manner, such behaviour could block message processing
for an unacceptable time. Thisis why the application should use the asynchronous version of the HAVi callsin this set-

up.

A.3.1 Reqistry attributes

Registry Attribute Name IDL Type Value
ATT_VENDOR I D Vendor |l d DVB vendor id
ATT_SE _TYPE Sof t war eEl enent Type 0x8000 0001

A DVB Tuner supporting the DVB-S| Extension shall register with at least these two attributes.
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Service Comm Locality Access Resv
Type Prot
DvbSiExt::GetBaseFcm Seid M global all
DvbSiExt::RetrieveNetworks M global all
DvbSiExt::RetrieveActualNetwork M global all
DvbSiExt::RetrieveBouquets M global all
DvbSiExt::RetrieveActual TransportStream M global all
DvbSiExt::RetrieveServices M global all
DvbSiExt::RetrieveActual Services M global all
DvbSiExt::RetrievePresentEvent M global all
DvbSiExt::RetrieveFollowingEvent M global all
DvbSiExt::RetrieveScheduledEvents M global all
DvbSiExt::RetrieveDvbNetworkInfo M global all
DvbSiExt::RetrieveDvbBouquetinfo M global all
DvbSiExt::RetrieveDvbServicelnfo M global all
DvbSiExt::RetrieveDvbPrograminfo M global all
DvbSiExt::RetrieveDvbEventinfo M global all
DvbSiExt::MonitorStart M global all
DvbSiExt::MonitorStop M global all
<Client>::MonitorNotification MB global all
A.3.3 Data structures
DvbDataOrigin
struct DvbDataOrigin {
bool ean f romAct ual ;
bool ean fronCache;
Dat eTi me updat eTi ne;
Servi ceLocat or sourceTs;
b
Description
Element Description
fromAct ual Tr ue when the information was filtered from an "actual" table or from a
table with no "actual/other" distinction. False otherwise.
fronCache Tr ue whether the information is returned from cache.
updat eTi e The time (local time) when the information was last updated.
sourceTs A servi celLocat or representing the transport stream (type 0, including

network id) the information was filtered from.

This structure gives information on the origin of a DVB data element.

DvbDescriptor

struct DvbDescriptor {

octet
oct et

descri ptor Tag
descriptorlLength

sequence<oct et, 254> descri pt or Dat a;

ETSI



37 ETSI TS 101 225 V1.1.1 (2001-05)

Description
Element Description
descri pt or Tag The descriptor tag of this descriptor.
descriptorlLength The descriptor length of this descriptor.
descri pt or Dat a The data of this descriptor (everything after the length field).

This structure represents a descriptor as present in DVB and MPEG.

DvbString
typedef sequence<octet, 254> DvbStri ng;

Description

Within DVB strings are coded using a DVB specific method (see[15]). This structure represents such a string. The S
access part of the Tuner FCM provides thisinformation to alow the most generic access to the DVB information.

DvbContentNibbles

typedef struct DvbContentNi bble
{ octet contentN bble;

octet userN bbl e;
b

Description

The content nibbles related to an event.

DvbRetrieveMode

enum DvbRet ri eveMdde {
FROM CACHE_ONLY,
FROM CACHE OR_STREAM
FROM STREAM ONLY

b

Description

Retrieve mode parameter of the retrieve methods of the Tuner FCM.

Element Description

FROM CACHE_ONLY When FROM_CACHE_ONLY mode is specified, the data will be
retrieved only if it is in the cache. Otherwise,
DvbSiExt::ENOT_IN_CACHE will be returned. No stream access is
done in this case.

FROM CACHE_OR_STREAM When FROM_CACHE_OR_STREAM mode is specified, the data will
be retrieved from cache if it is present in the cache, otherwise it will be
retrieved from the stream.

FROM STREAM ONLY When FROM_STREAM_ONLY mode is specified, the data will be
retrieved directly from the stream and no cache access is tried first.
This mode is meaningful if the application knows that the information
is not in the cache or that the information in the cache is no longer
valid. This for instance the case if the application has got the
notification of the existence of an updated version through the
notification mechanism.
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DvbRunningStatus

enum DvbRunni ngSt at us {

UNDEFI NED, Il =
NOT_RUNNI NG, Il =
STARTS_I N A FEW SECONDS, // =
RUNNI NG, Il =
PAUSI NG Il =
H
Description

The running status of a service or event as defined by DVB.

DvbEsiInfo

struct DvbEslnfo {
short conmponent Tag;
ushort el ement ar yPi d;
ushort streaniype;
sequence<DvbDescri ptor> esDescriptorlist;

b

Description

Description of an Elementary Stream.

Element Description

conponent Tag The component tag of this elementary stream. If no component tag is
indicated, -2 is returned.

el ementaryPi d The PID of this elementary stream (clause A.1.4).

st reanilype The MPEG2 stream type of this elementary stream as indicated in the
PMT.

esDescri ptorlLi st The list of indicated ES descriptors. The descriptors in the descriptor list
shall be presented in the same order as they were present in the original
Sl table.

DvbMonitorResult

enum DvbMoni t or Resul t {
ELEMENT_CHANGED,
ELEMENT_KI LLED

b
Description
Element Description
ELEMENT _CHANGED The table containing the monitored S| element has changed.
ELEMENT _KI LLED The monitored Sl element is no longer present and monitoring of this

element has stopped.

ETSI



39 ETSI TS 101 225 V1.1.1 (2001-05)

A.3.4 API definition
DvbSiExt::GetBaseFcmSeid

Prototype

Status DvbSi Ext:: Get BaseFcntei d(
out SEI D baseFcntei d)

Parameters

« baseFcntei d — the SEID of theHAVI Tune FCM thisisan extenson on.

Description

This method returns the software e ement identifier of the HAVi Tuner FCM extended by the services of clause A.3.2.
DvbSiExt::RetrieveNetworks

Prototype

Stat us DvbSi Ext:: RetrieveNetworks(
in DvbRet ri eveMbde retri evehbde,
out sequence<Servi ceLocat or> networkLi st )

Parameters

* retrieveMde - thererieve modeto be used for thisrequest.
* networkLi st — theligt of networks or therequested network. The safe parameter sizelimit is 200 entries.

Description
Thismethod provides Ser vi ceLocat or s for DVB networks. Each returned Ser vi ceLocat or representsa
DVB-Network.

Error codes

e ERESOURCE LI M T - theresources needed for retrieving the dataare not available.

e DvbSi Ext : : ENOT_| N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

e DvbSi Ext : : ETABLE _NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveActualNetwork

Prototype

Stat us DvbSi Ext:: RetrieveAct ual Net wor k(
in DvbRet ri eveMbde retri eveMde,
out Servi celLocat or servicelLocator )

Parameters

e retrieveMde - theretrieve modeto be used for thisrequest.
e servicelocat or — theServicelocator of the actual network.
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Description

Retrieve information associated with the actual network. The actual network isthe network carrying the transport
stream currently selected by the network interface connected to this S database. Thereturned Ser vi ceLocat or will
represent a DV B-Network.

Error codes

* ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isalso returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

e DvbSi Ext : : ENOT_I N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

* DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl table that should contain the requested information could not be
retrieved. Thereason may bethat the requested table is not broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveActualTransportStream

Prototype

Status DvbSi Ext:: RetrieveActual Transport St rean(
in DvbRetri eveMode retrieveMde,
out Servi celLocat or actual Ts )

Parameters

* retrieveMde - thererieve modeto be used for thisrequest.
e actual Ts — asavicelocator representing thetransport streem currently sdected by the Tuner FCM.

Description

Retrieve the current transport stream selection. Thereturned Ser vi ceLocat or representsa DVB-Transport stream
of locator type O.

Error codes

e ERESOURCE LI M T - theresources needed for retrieving the data are not available. Thiseror isaso returned when the
information needsto be filtered and no transport stream is sdected by the tuner.

e DvbSi Ext : : ENOT_| N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

e DvbSi Ext:: ENOT_I N _TABLE - the DVB-Sl table where the information about the requested information should be
located has been retrieved but the requested information isnot present in it. Thereason may be tha the object corresponding
to the requested identifiers does not exig.

e DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveBouquets

Prototype

Stat us DvbSi Ext:: Retri eveBouquet s(
in DvbRet ri eveMbde retri eveMode,
out sequence<Servi ceLocat or> bouquetLi st )
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Parameters

* retrieveMde - thererievemodeto be used for thisrequest.
e bouquet Li st — theligt of bouquets requested. The safe parameter sizelimitis 1 000 entries.

Description

Retrieve thelist of bouquets. Each returned Ser vi ceLocat or represents a DVB-Bouquet.

Error codes

e ERESOURCE_LI M T - theresources needed for retrieving the dataare not available.

e DvbSi Ext : : ENOT_I N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

* DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-S table that should contain the requested information could not be
retrieved. Thereason may bethat the requested table is not broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveServices

Prototype

Status DvbSi Ext:: RetrieveServices(
in i nt ori gi nal Net wor kI d,
in i nt transport Strean d,
in i nt serviceld,
in DvbRet ri eveMode retrievehMde

out sequence<Servi ceLocator> servicelList )

Parameters

« original Networkld — theorigina network id of therequested services, -1 indicates "any".

e transportStream d — thetransport streamid of therequested services, -1 indicates"any”.

* serviceld — thesaviceid of therequested services, -1 indicates "any'".

e retrieveMde - thererieve modeto be used for thisrequest.

« servicelocatorlList — theligof requested services. The safe parameter size limit of this sequence is 3000.

Description

Retrieve list of services. Therequired services can be specified by their identification (-1 means "any"). Thereturned
Ser vi celLocat or sshall contain DVB-Services of type 10 or 12.

Error codes

e ERESOURCE LI M T - theresources needed for retrieving thedataare not available.

e DvbSi Ext : : ENOT_| N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

e DvbSi Ext:: ENOT_I N _TABLE - the DVB-Sl table where the information about the requested information should be
located has been retrieved but the requested information isnot present in it. Thereason may be tha the object corresponding
to the requested identifiers does not exis.

e DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tune FCM.
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DvbSiExt::RetrieveActualServices

Prototype

Status DvbSi Ext:: RetrieveActual Servi ces(
in DvbRet ri eveMbde retri eveMode,
out sequence<Servi ceLocator> serviceList )

Parameters

e retrieveMde - thererievemodeto be used for thisrequest.
* serviceli st — theServicel ocators of the sarvicesin thetrangport Sream currently sdected by the Tuner FCM. The
safe parameter Sizelimit of thissequenceis 1 000.

Description

Thismethod providesthe Ser vi ceLocat or s of the services of the actua transport stream. Thereturned
Ser vi ceLocat or sshall contain DVB-Services of type 10 or 12.

Error codes

* ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isa so returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

* DvbSi Ext : : ENOT_I N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

« DvbSi Ext: : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrievePresentEvent

Prototype
Status DvbSi Ext:: RetrievePresent Event (
in Servi celLocat or servi ce,
in DvbRet ri eveMbde retri eveMode,
out Servi celLocat or present Event )
Parameters

* service — theServiceLocator of the service the present event isrequested from.
* retrieveMde - thererieve modeto be used for thisrequest.
+ present Event — theServicel ocator of the present event of theindicated service

Description

This method provides the Servicel ocator of the present event of the indicated service. Thereturned Servicel ocator
shall represent a DV B-Event (type 60 or 62).

Error codes

e ERESOURCE_LI M T - theresources needed for retrieving the dataare not available. Thiserror isa so returned when the
information needsto be filtered and no transport stream is sdlected by the tuner.

e DvbSi Ext : : ENOT_| N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

e DvbSi Ext:: ENOT_I N _TABLE - the DVB-Sl table where the information about the requested information should be
located has been retrieved but the requested information isnot present in it. Thereason may be that the object corresponding
to therequested identifiers does not exi<.
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* DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may bethat the requested table is not broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveFollowingEvent

Prototype
Stat us DvbSi Ext:: RetrieveFol | owi ngEvent (
in Servi celLocat or servi ce,
in DvbRet ri eveMbde retri eveMode,
out Servi celLocat or fol | owi ngEvent )
Parameters

* service — theServicelocator of the service the following event isrequested from.
e retrieveMde - thererievemodeto be used for thisrequest.
* present Event — theServicel ocator of the following event of theindicated service

Description

Thismethod provides the Servicel ocator of the following event of the indicated service. The returned Servicel ocator
shall represent a DVB-Event (type 60 or 62).

Error codes

e ERESOURCE_LI M T - theresources needed for retrieving the dataare not available. Thiserror isa so returned when the
information needsto be filtered and no transport stream is sdlected by the tuner.

« DvbSi Ext: : ENOT_I N_CACHE - the request was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

e DvbSi Ext:: ENOT_I N _TABLE - the DVB-Sl table where the information about the requested information should be
located has been retrieved but the requested information isnot present in it. Thereason may be that the object corresponding
to the requested identifiers does not exis.

e DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveScheduledEvents

Prototype

Status DvbSi Ext:: Retri eveSchedul edEvent s(
in Servi celLocat or servi ce,
in Dat eTi ne start O Peri od,
in Dat eTi ne endOf Peri od,
in DvbRetri eveMbde retri eveMbde,

out sequence<Servi ceLocat or> schedul edEvents )

Parameters

* service — theServicelLocator of the service the events are requested from.

« startO Period — thedart of the period the events are requested for (local time).

e endCf Period — theend of the period the events arerequested for (loca time).

e retrieveMde - theretrieve modeto be used for thisrequest.

« schedul edEvent s — the Servicelocator of the eventswithin theindicated timeframe. The safe parameter sizelimit
for this sequenceis 3000.
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Description

This method provides the Servicel ocators of the events of this indicated service within the time frame
startOfPeriod - endOfPeriod. The events are presented in the order they are present in the EIT-schedule. Thereturned
Servicel ocator shall represent a DV B-Event (type 60 or 62).

Error codes

ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isalso returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

DvbSi Ext : : EPERI OD — incorrect period pecification.

DvbSi Ext : : ENOT_I N_CACHE - the request was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

DvbSi Ext : : ENOT_I N_TABLE - the DVB-S table where the information about the requested information should be

| ocated has been retrieved but the requested information isnot present in it. Thereason may be that the object corresponding
to the requested identifiers does not exist.

DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may bethat the requested table is not broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveDvbNetworkInfo

Prototype
Stat us DvbSi Ext:: Retri eveDvbNet wor kI nf o(
in Servi ceLocat or net wor k,
in octet][ 3] pr ef er r edLanguage,
in sequence<oct et > descriptorH nts,
in DvbRet ri eveMode retri eveMode,
out DvbStri ng net wor kNane,
out octet[ 3] | anguage,
out i nt servi ceLi st Nunber,

out sequence<Servi ceLocator> transport StreantLi st,
out sequence<DvbDescri pt or > descri ptorlist,
out DvbDat aOri gi n dataOrigin )

Parameters

net wor k — thelocator whose information isrequested (locator type 40).

preferredLanguage - thisfidd contains an | SO-639 three-character code representing the preferred languagein which the
network name should be returned (under condiition it isavailablein the Sl tables). VValue 0x000000 meensthat the network
nameis not requested in any particular language. If aparticular languageisrequested, and if the avail ablelanguages do not
correspond toiit, it isup to thetuner to sdlect alanguage, for instance on the basis of a preferred language st in thetuner.
descriptorH nts — alig of hintsfor descriptors (identified by their tags) the application isinterested in. If thearray
contains-1 asitsone and only dement, the gpplication isinterested in dl descriptors. If thislistisempty, theapplicationis
not interested in descriptors. All non-applicable tag values areignored.

retri eveMbde - theretrieve modeto be used for thisrequest.

networkName - the name of the network. The nameis extracted from the network_name_descriptor or optiondly from the
multilingud_network_name_descriptor. If none of these descriptors are present an empty sequenceisreturned inthe
dructure.

language - thisfield contains an 1S0-639 three-character code representing the language in which the network nameis
provided. This parameter hasno meaning if the networkName parameter isempty.

servicelistindex - the number of the service list representing thisnetwork. (ThelissNumber fidd of the
Tuner::GetServicelist method.) When the HAVi Tuner FCM does not support service ligs representing networks, thefield
hasthevalue-1.

trangportSreamList - thelist of locators representing the trangport streams present in this network. All locators shdll
represent a DV B trangport stream locator type 0. The safe parameter limit for thismethod is 1 000.

descriptorList - theligt of requested descriptors. The descriptorsin the descriptor list shall be presented in the same order as
they were present in the origina Sl table. The safe parameter limit for thismethod is 100.
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e dataCrigin - thedata origin parameters of thiscdl.

Description

This method accesses some detailed Sl specific information regarding the DV B-Network.

Error codes

* ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isa so returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

e DvbSi Ext: : ELOCATOR — Thelocator could not be resolved.

e DvbSi Ext : : ENOT_I N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

* DvbSi Ext:: ENOT_I N_TABLE - the DVB-Sl table where the information about the requested information should be
| ocated has been retrieved but the requested information isnot present in it. Thereason may be that the object corresponding
to the requested identifiers does not exist.

* DvbSi Ext : : ETABLE_NOT_FQOUND- the DVB-S table that should contain the requested information could not be
retrieved. Thereason may bethat the requested table isnot broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveDvbBouquetinfo

Prototype
Stat us DvbSi Ext:: Retri eveDvbBouquet I nf o(
in Servi celLocat or | ocat or,
in octet[ 3] pr ef er r edLanguage,
in sequence<oct et > descriptorH nts,
in DvbRet ri eveMode retri eveMode,
out DvbStri ng bouquet Nane,
out octet][ 3] | anguage,
out Servi ceLocat or | ocat or,
out i nt servi celi st | ndex,

out sequence<Servi ceLocat or> bouquet Servi celLi st,
out sequence<DvbDescri pt or > descri ptorlist,
out DvbDat aOri gi n dataOrigin )

Parameters

* locator — thelocator whaseinformation isrequested (locator type 50).

» preferredLanguage - thisfidd contains an 1S0-639 three-character code representing the language in which the bouquet
name should bereturned (under condition it isavailablein the S tables). VValue 0x000000 meansthat the bouquet nameis
not requested in any particular language. If aparticular languageisrequested, and if the availablelanguages do not
correspond to it, it isup to thetuner to sdlect alanguage, for instance on the basis of a preferred language st in thetuner.
descriptorH nts — alig of hintsfor descriptors (identified by their tags) the application isinterested in. If thearray
contains-1 asitsone and only dement, the gpplication isinterested in dl descriptors. If thislistisempty, theapplicationis
not interested in descriptors. All non applicable tag values areignored.

* retrieveMde - thererieve modeto be used for thisrequest.

 bouquetName - the name of the bouquet. Thenameis extracted from the bouquet_name_descriptor or optionally from the
multilingua _bouquet_name_descriptor. When thisinformation isnot available an empty sequenceisreturned.

 language- thisfield contains an | SO-639 three character code representing the language of the bouquet name. This
parameter hasno meaning if the bouguetName parameter is empty.

» saviceligindex - the number of the servicelist representing this bouquet (the ligNumber field of the Tuner::GetServicelist
method). When the HAVi Tuner FCM does not support service lists representing bouquets, the fidd hasthe value-1.

» bougquetServiceligt - thelist of locators representing the services of thisbouquet. All locators shdl represent aDVB service,
locator type 12. The safe parameter limit for thismethod is 100.

e descriptorLigt - theligt of requested descriptors The descriptorsin the descriptor list shall be presented in the same order as
they were present in the original Sl table. The safe parameter limit for thismethod is 100.
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e dataCrigin - thedata origin parameters of thiscdl.

Description

This method accesses some detailed Sl specific information regarding the DV B-Bouquet.

Error codes

* ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isa so returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

e DvbSi Ext: : ELOCATOR — Thelocator could not be resolved.

e DvbSi Ext : : ENOT_I N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

* DvbSi Ext:: ENOT_I N_TABLE - the DVB-Sl table where the information about the requested information should be
| ocated has been retrieved but the requested information isnot present in it. Thereason may be that the object corresponding
to the requested identifiers does not exist.

* DvbSi Ext : : ETABLE_NOT_FQOUND- the DVB-S table that should contain the requested information could not be
retrieved. Thereason may bethat the requested table isnot broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveDvbServicelnfo

Prototype
Status DvbSi Ext:: Retri eveDvbServi cel nf o(
in Servi celLocat or | ocat or,
in octet[ 3] pr ef er r edLanguage,
in sequence<oct et > descriptorH nts,
in DvbRet ri eveMode retri eveMode,
out DvbString servi ceNaneg,
out DvbString provi der Nane,
out octet[ 3] | anguage,
out ushort servi ceType,
out bool ean hasPresent Fol | owi ng,
out bool ean hasSchedul e,
out bool ean freeCaMode,
out DvbRunni ngSt at us runni ngSt at us,
out sequence<DvbDescri pt or> descri ptorlLi st,
out DvbDat aOri gi n dataOrigin )
Parameters

* locator — thelocator whoseinformation isrequested (locator type 10-13).

» preferredLanguage - thisfid d containsan 1 SO-639 three-character code representing the language in which the service
nameand provider name should bereturned (under condition it isavailablein the Sl tables). Vaue 0x000000 means that
thisinformation isnot requested in any particular language. If a particular language isrequested, and if the available
languages do not correspond toiit, it isup to the tuner to sdect alanguage, for instance on the basis of a preferred language
stinthetune. descri pt or H nts — alist of hintsfor descriptors (identified by their tags) the application isinterested
in. If thearray contains-1 asitsoneand only € ement, the gpplication isinterested in dl descriptors. If thislig isempty, the
application isnot interested in descriptors. All none gpplicable tag values areignored.

* retrieveMde - thererieve modeto be used for thisrequest.

» saviceName - thename of the service represented by this service. Thenameis extracted from the service_descriptor or
optiondly from the multilingua_service name_descriptor. If this descriptor isnot present an empty sequenceisreturned in
the structure.

e providerName - the name of the service provider of thisservice. The nameis extracted from the service descriptor o
optiondly from the multilingua_service name_descriptor. If this descriptor isnot present an empty sequenceisreturned in
the structure.

 language- thisfidd containsan | SO-639 three character code representing the language of the service and service provider
name This parameter hasno meaning if serviceName and providerName parameters are empty.
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serviceType - the sarvice type of thisservice as coded in the SDT.

hasPresentFollowing - thisfidd istrue when the SDT of thisservice indicatesthat this sarvice haldsa
EIT-present/following table.

hasSchedule - thisfid d istruewhen the SDT of thisserviceholds a EI T-scheduletable.

freeCaMode - thisfidd istruewhen the SDT of this service indicates that none of the components of thisserviceis
scrambled.

runningStatus - the running status of this service as coded in the SDT.

descriptorList - theligt of requested descriptors. Thedescriptorsin the descriptor list shall be presented in the same order as
they were present in the original Sl table. The safe parameter limit for thismethod is 100.

dataCrigin - the data origin parameters of thiscdl.

Description

This method provides detail ed information regarding DV B-services.

Error codes

ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isalso returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

DvbSi Ext : : ELOCATOR — Thelocator could not be resolved.

DvbSi Ext : : ENOT_I N_CACHE - the request was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

DvbSi Ext : : ENOT_I N_TABLE - the DVB-S table where the information about the requested information should be

| ocated has been retrieved but the requested information isnot present in it. Thereason may be that the object corresponding
to the requested identifiers does not exist.

DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveDvbPrograminfo

Prototype
Status DvbSi Ext:: RetrieveDvbProgram nf o(
in Servi celLocat or | ocat or,
in sequence<oct et > progranmDescri ptor Hi nts,
in sequence<oct et > esDescri ptorHi nts,
in DvbRet ri eveMbde retri eveMde,
out ui nt pcr Pi d,
out sequence<DvbDescri pt or> progranDescri ptorList,
out sequence<DvbEslI nf 0> eslLi st,
out DvbDat aOri gi n dataOrigin )
Parameters

| ocat or — thelocator whoseinformation isrequested (locator type 10-13).

progranDescri ptor H nts — alig of hintsfor descriptors (identified by ther tags) the application isinterested in
from themain descriptor loop of the PMT. If the array contains -1 asits one and only eement, the application isinterested
in al descriptors If thislist isempty, the application isnot interested in descriptors. All non applicable tag values are
ignored.

progranDescri ptor H nts — alig of hintsfor descriptors (identified by ther tags) the application isinterested in
from the dementary stream descriptor loops of the PMT. If the array contains -1 asits one and only dement, the application
isinterested in al descriptors If thislist isempty, the gpplication isnot interested in descriptors. All non applicabletag
values areignored.

retri eveMode - theretrieve modeto be used for thisrequest.

pcrPid - The PID of the trangport sream packets holding the PCR of this program.

descriptorList - theligt of requested descriptors from the main descriptor loop. The descriptorsin the descriptor list shall be
presmted in the same order asthey were present in the original Sl table.
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e edig-thelis of dementary stream descriptions. The safe parameter list size of this sequenceis 100.
e dataCrigin - thedata origin parameters of thiscdl.

Description

Thismethod provide detailed information regarding DV B-services. The total amount of information returned to the
application can never exceed 1024 bytes (= maximal length of a PMT).

Error codes

* ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isa so returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

e DvbSi Ext: : ELOCATOR — Thelocator could not be resolved.

* DvbSi Ext : : ENOT_I N_CACHE - therequest was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

* DvbSi Ext : : ETABLE_NOT_FQOUND- the DVB-S tablethat should contain the requested information could not be
retrieved. Thereason may bethat the requested table is not broadcasted in the trangport stream currently associated with the
Tuner FCM.

DvbSiExt::RetrieveDvbEventinfo

Prototype
Status DvbSi Ext:: RetrieveDvbEvent I nf o(
in Servi celLocat or | ocat or,
in octet[ 3] pr ef er r edLanguage,
in sequence<oct et > descriptorHnts,
in DvbRet ri eveMbde retri eveMde,
out DvbStri ng event Nane,
out DvbStri ng short Descri pti on,
out oct et <3> | anguage,
out Dat eTi e startTi me,
out ul ong dur ati on,
out bool ean freeCaMode,
out ushort par ent al Rati ng,
out DvbRunni ngSt at us runni ngSt at us,
out sequence<DvbCont ent Ni bbl e>  cont ent Ni bbl es,
out sequence<DvbDescri pt or > descri ptorlist,
out DvbDat aOri gi n dataOrigin )
Description

This method provides the DVB-SI information related to DVB networks described in the EIT schedule or present
following.

Parameters

e locator - thelocator whoseinformation isrequested.

» preferredLanguage - thisfid d containsan 1 SO-639 three-character code representing the languagein which the event is
described and named (under condition it isavailablein the Sl tables). Va ue 0x000000 meansthat the event nameand
description arenot requested in any particular language. If aparticular languageisrequested, and if the availablelanguages
do not correspond toiit, it is up to the tuner to sdect alanguage, for ingtance on the basis of a preferred language st in the
tuner. descri pt or H nts — alis of hintsfor descriptors (identified by ther tags) the gpplication isinterested in. If the
array contains-1 asitsoneand only eement, the gpplication isinterested in dl descriptars. If thislistis empty, the
application isnot interested in descriptors. All non applicabletag values are ignored.

e retrieveMde - theretrieve modeto be used for thisrequest.

« event Nane —thename of theindicated event. Thenameis extracted from ashort_event_descriptor. When this
information isnot available an empty sequenceisreturned..
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e shortDescri ption —thismethod returnsthe short description of this event. The nameisextracted from a
short_event_descriptor. When thisinformation isnot available an empty sequenceisreturned.

» language- thisfidd containsan 1 SO-639 three character code representing the language of the event name and short
description. This parameter hasnomeening if event Name and shor t Descri pti on parametersareempty.

e startTi me — thedarttimeof thisevent (local time).

e duration — theduration of thisevent in seconds.

« freeCaMode - if thisfiddistrue the EIT indicates none of the components of thisevent are scrambled.

* parental Rati ng — theparentd rating of thisevent in this country. Thisinformation isextracted from the parentd
rating descriptor. If no such descriptor ispresent, O isreturned.

e runningSt at us — therunning atus of this service as coded inthe EIT.

» cont ent Ni bbl es —the content nibbles rdated to the event. Thisinformation is extracted from the content_descriptor.
If thisdescriptor isnot present an empty list isreturned. The safe parameter limit for thismethod is 128.

e descriptorlList — thelist of requested descriptors. The descriptorsin the descriptor list shall be presentedin the same
order asthey were present in the original Sl table. The safe parameter limit for thismethod is 100.

* dat aOri gi n—thedataorigin parametersof thiscal.

Description

Access the DVB information of the indicated event (preferenceis given to the EIT present following).

Error codes

* ERESOURCE_LI M T - theresources needed for retrieving the data are not available. Thiserror isa so returned when the
information needsto be filtered and no trangport Sream is sdected by the tuner.

e DvbSi Ext: : ELOCATCR — Thelocator could not be resolved.

e DvbSi Ext: : ENOT_I N_CACHE - the request was made with the FROM_CACHE_ONLY mode and therequested data
isnot present in the cache.

* DvbSi Ext:: ENOT_|I N_TABLE - the DVB-S table where the information about the requested information should be
located has been retrieved but the requested information isnot present in it. Thereason may be tha the object corresponding
to the requested identifiers does not exis.

» DvbSi Ext : : ETABLE_NOT_FOUND- the DVB-Sl tablethat should contain the requested information could not be
retrieved. Thereason may be that the requested table is not broadcasted in the transport stream currently associated with the
Tuner FCM.

DvbSiExt::MonitorStart

Prototype

Status DvbSi Ext::MnitorStart(
i n ServicelLocat or | ocat or,
i n OperationCode opCode)

Parameters

e locator - thelocator whoseinformation should be monitored.
» opCode —theQper at i onCode provided by thecdlient. Thisvalue will be placed in the operation code of thenatification
message that is send to the client.

Description

Indicates the application requires to be notified of changes in the table holding the Sl element represented by the
Servicel ocator. A locator indicating a network resultsin monitoring the NIT, alocator representing a bouquet resultsin
monitoring a BAT, alocator representing a transport stream results in monitoring an SDT and alocator representing a
service resultsin monitoring of the EIT and possibly the RST.

The notification will be send when the residential gateway notices a change in the monitored table.
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The subscription ends when the application unsubscribes (Moni t or St op) explicitly or when the application isno
longer reachable.

Error codes
e ERESOURCE_LI M T —if the FCM was unable to all ocate resources to regider thisindication listener.
* DvbSi Ext : : ELOCATOR—if thelocator isnot suitable or could not beresolved.

DvbSiExt::MonitorStop

Prototype

Status DvbSi Ext:: Monit or St op(
in ServicelLocator |ocator)

Parameters

* | ocat or —thelocator that should no longer be monitored.

Description

Unsubscribes the caller as a software element that isinterested in changes of the SI e ement indicated by the
MonitorStart call. The FCM will stop sending notifications to the caller.

Error codes

« DvbSi Ext : : ENO_NOT —if nonatification with thisID has been registered for the cdler.

<Client>::MonitorNotification

Prototype
Status <Client>::NMonitorNotification(
in ServicelLocat or servi ceLocat or,
i n DvbMoni t or Resul t noni torResult )
Parameters
* | ocat or —thelocator whoseinfo changed.
e noni t or Resul t —indication of the natified change
Description

During the subscription, "message back" is sent to the subscriber, each time a change occurs for the specified locator.

A.4  Section Filtering Extension

This clause describes the section filter extension for the DVB-Tuner FCM. This extension allows an application to filter
MPEG-2 private sections (see [14]) from the incoming MPEG-2 transport stream.
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A.4.1 Registry attributes

Registry Attribute Name IDL Type Value
ATT_VENDOR I D Vendor 1 d DVB vendor id
ATT_SE _TYPE Sof t war eEl ement Type 0x8000 0002

A DVB Tuner supporting the Section Filter Extension shall register with at least these two attributes.

A.4.2 Services

Service Comm Locality Access Resv
Type Prot
DvbSfExt::GetBaseFcmSeid M Global All
DvbSfExt::ReserveSF M Global All
DvbSfExt::ReleaseSF M Global All
DvbSfExt:: StartFiltering M Global All
DvbSfExt:: StopFiltering M Global All
<Client>::SFNotification MB Global All
SFAvailable E Global  Tuner (all)

A.4.3 Data structures

Section

Typedef sequence<octet, 4096> Section

Description

SectionFilterType

enum SectionFilterType {
SI MPLE_SECTI ON_FI LTER,
CONTI NUQUS_SECTI ON_FI LTER,
TABLE_SECTI ON_FI LTER

s

Description

There are three types of section filters: Smple section filters, continuous section filters and table section filters. Simple
section filtersfilter one section, according to the specified section filtering parameters. Continuous section filtersfilter
all sections according to the specified filter parameters, until the section filter is stopped by the client application, or
revoked for some other reason. If theresidentia gateway runs out of buffer space (as specified in thefilter parameters),
amessage will be sent to the client. After the buffer problems have been solved, the section filter continues filtering.
Table section filtersfilter all sections according to the specified filter parameters, until a complete table has been
filtered, the table section filter has been stopped by the client or the table section filter has been revoked for some other
reason.

If the client application receives a buffer overflow message from a section filter, thisimplies that the section that caused
the overflow islost. Furthermore, sections that have been filtered after the one causing the overflow may also be lost.
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SectionFilterParameters

struct SectionFilterParaneters {

SectionFil ter Type filterType;

ui nt filtergranularity;
servi celLocat or TSl dentifier;
ushort Pl D;

uchar tabl e id;

ui nt of f set;

sequence<octet, 20> posFil t er Def;
sequence<octet, 20> posFi | t er Mask;
sequence<octet, 20> negFi | t er Def ;
sequence<octet, 20> negFi | t er Mask;

ui nt buf ferSi ze;
| ong timeout ;

};

Description

This structure specifies the section filter parameters for the three types of section filters. Thefilter Type parameter
specifies the type of the section filter. Thefilter granularity parameter specifies which of the following parametersis
specified, i.e. on which filter parametersfiltering will be performed:

Filter granularity Filter parameters

PID

PID, table_id

PID, table_id, PosFilterDef, PosFilterMask

PID, table_id, Offset, PosFilterDef, PosFilterMask

PID, table_id, PosFilterDef, PosFilterMask, NegFilterDef, NegFilterMask

PID, table_id, Offset, PosFilterDef, PosFilterMask, NegFilterDef, NegFilterMask

OO WINF

TSI denti fi er identifiesthe transport stream that this section filter should work on.
PI Didentifies the Packet Identifier from which the sectionswill be filtered.
Tabl e_i d specifiesthetable id of the sectionsthat will befiltered.

posFi | t er Def definesthe valueto match in the section. posFi | t er Mask defines which bitsin the section areto
be compared againg the value specified in the posFi | t er Def parameter, according to: PosFi | t er Def &
PosFi | t er Mask = Section & PosFi | t er Mask.

The Negative Filter also uses mask and value parameters, but the Negative Filter triggers when: NegFi | t er Def &
NegFi | t er Mask # Section & NegFi | t er Mask.

In the situation that no offset is specified (filter granularity 3 and 5), the filtermasks (positive and negative) are applied
at the section, starting from byte 3.

of f set defines the offset within the section which thefirst byte of the posFi | t er Def , posFi | t er Mask,
NegFi | t er Def and NegFi | t er Mask arraysisintended to match. The offset must be less than 31 as described in
DAVIC [23] part 10, section 11.5.3. The offset must be equal to or greater than 3.

Thebuf f er Si ze specifiesthe size of the section filter buffer in bytes (typically larger than 8 kB). If, at a certain
moment, the buffer overflows, a natification is sent to the application that uses the section filter, indicating that a buffer
overflow has occurred. Thereception of this buffer overflow notification indicates to the client application that the
section that caused the overflow islost. Furthermore, sections following the one that caused the overflow may also be
lost.

In the situation that the buffer sizeis smaller than the section size, each time a section is filtered and the buffer
overflows, anatification is sent to the client. The client can conclude that the buffer sizeistoo small because of the fact
that thisnotification will contain an empty section. The client then has to stop the section filter, change the buffer size
and gtart the section filter again.
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In the case that the buffer sizeislarger than the section size, overflow will occur when the section filtered last does not
fit into the buffer anymore. In that situation, section filtering will be stopped until at least one section has been
transferred to the client.

Thet i meout value setsthetime-out for this section filter, in milliseconds. When the time-out happens, the client
application will be called, witha SF_TI ME_QUT SectionFilterResult. Furthermore, the section filter stops. A
SimpleSectionFilter will time out if no sections arrive within the specified period. A TableSectionFilter will time out if
the complete table does not arrive within the specified time. A ContinousSectionFilter will time out if the specified time
has elapsed since the arrival of the last section being successfully filtered. Setting atimeout of O msindicates that no
time-out will be used.

SectionFilterResult

enum SectionFilterResult {
SF_REVCKED,
SF_STOPPED,
SF_TI ME_QUT
SF_TS_CHANGED,
SF_SECTI ON_FI LTERED,
SF_BUFFER_OVERFLOW
SF_TABLE_COVPLETE,
SF_TABLE_VERSI ON_CHANGED

s

Description

This structure describes the possible natification that can be sent back to the application. SF_ REVOKED implies that,
for some reason, the section filter resource has been revoked. One of the reasons that afilter isrevoked can be that the
secondary resource owner |ooses the filter because a primary resource owner reserved a section filter and no free
section filtersare available. SF_STOPPED implies that the section filter has been stopped, dueto the calling of the
DvbSf Ext: : St opFi | t eri ng method. SF_TI ME_QUT indicates that atime out has occurred in the section filter
(seedsoSecti onFil t er Paranet ers). SF_TS CHANGED indicates that the transport stream has changed (and
consequently, the section filter has been stopped). SF_SECTI ON_FI LTERED implies that a section has been filtered.
For a SimpleSectionFilter, this also implies that the section filter has stopped section filtering.
SF_BUFFER_OVERFLOWindicates that a buffer overflow has occurred. SF_ TABLE COVPLETE indicates that the
table section filter has completed thefiltering of a complete table. SF_ TABLE VERSI ON_CHANGED indicates that,
during thefiltering of atable by a table section filter, the version of the table has changed. After such aversion change
has been detected, the TableSectionFilter continues filtering on the old version number.

FilteringResult

struct FilteringResult {
SectionFilterResult result;
sequence<Secti on> secti ons;

H

Description

This structure describes the compl ete result that a section filter can send back to the application. The result of the
section filter isindicated by theresult field. The section(s) iS/are present in the sections field.
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A.4.4 API definition

DvbSfExt::GetBaseFcmSeid

Prototype

Stat us DvbSf Ext:: Get BaseFcntei d(
out SEI D baseFcntei d)

Parameters

« baseFcntei d — the SEID of the FCM thisisan extenson on.

Description

This method returns the software e ement identifier of the HAVi Tuner FCM extended by the services of clause A.4.2.
DvbSfExt::ReserveSf

Prototype

Stat us DvbSf Ext:: ReserveSf (
in Oper ati onCode OpCode,
out ui nt Sfid

)
Parameters
e (PCode - operation code of thedient call back function.
e Sfld — idetifier of the section filter.
Description

This method reserves a section filter from the available section filters. Before a client can use a section filter, first a
section filter hasto be reserved.

Error codes

 DvbSf Ext : : EUNAVAI LABLE — no section filter was available.

DvbSfExt::ReleaseSf

Prototype

Stat us DvbSf Ext:: Rel easeSf (
inuint Sfid)

Parameters

e Sfld — identifier of the section filter.

Description

This method rel eases the section filter, indicated by Sf | d. Releasing implies that the client isno longer able to use this
section filter and that the tuner can allocate this section filter to another client at the moment that such aclient triesto
reserve a section filter.
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Filter will be automatically released if their clients cannot be reached anymore (detectabl e via watch-on).

Error codes

*  DvbSf Ext : : ENO_NOT —This Sfld was not alocated to the client application, or was unknown to the tuner.

DvbSfEXxt:: StartFiltering

Prototype
Status DvbSfExt::StartFiltering(
in ui nt Sfid
in SectionFilterParanmeters  Sf Parans
out ui nt FilterQperationld
)
Parameters

o Sfld — identifier of the section filter.

o Sf Params — sectionfilter parameters.

o filtaType —typeof filtering action gpplied.

e FilterQperationld —anidentifier tothis specific filtering operation.

Description

This method starts the section filter, indicated by Sf | d. After calling this method, section filtering starts, given the
specified parameters (Sf Par ans) and according to therequired f i | t er Ty pe. The method returns an identifier
(Fi | t er Oper at i onl d) that identifies the filter action started with this method call.

Error codes

e EINVALI D PARAMVETER - Error in SF parameters

e DvbSf Ext : : ENO _NOT —This Sfld was not alocated to the dient application, or was unknown to the tuner.

e DvbSf Ext:: EMEM NOT_AVAI LABLE - therequired amount of memory for filtering isnot available

e DvbSf Ext : : ELOCATOR—if the Tuner FCM cannat resolve thelocator, i.e. the tuner was not tuned to the requested
transport stream.

e DvbSf Ext:: EALREADY _STARTED — The section filter has al ready been started.

DvbSfExt::StopFiltering

Prototype

Status DvbSfExt:: Stopfiltering(
in uint Sfid

)

Parameters

e Sfld — identifier of the section filter.

Description

This method stops the section filter, indicated by sfi d. After cdling this method, the tuner will sent back a
natification to the caling client a the moment the actual section filtering has been stopped.
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Error codes

* DvbSf Ext : : ENO_NOT —this Sfld was not all ocated to the client application, or was unknown to the tuner.

o DvbSfExt::EI NVALI D OPERATION ID — the FilteringQperationld is unknown to the
t uner.

o DvbSf Ext:: El NVALI D_| D—the Sfldisinvalid.

<Client>::SfNotification

Prototype

Status <Client>:;:SfNotification(
in uint Sfid,
in uint FilteringQperationld
in FilteringResult Sf Resul t)

Parameters

o Sfld —identifier of thesection filter.

» Sf Resul t —theresult of the section filter. The safe parameter Szelimit regarding the amount of detacarried in the
sections part of SfResult isequd to the specified buffersizein the corresponding SectionFilterParameters. The actud sSze
of Sf Resul t isdetermined by the Tuner FCM taken into account its capacity.

 FilteringQperationld-—anidetifiertothisfilter operation (if applicable).

Description

During the subscription, a"message back" is send to the subscriber, each time a Sf Resul t isavailable for the
specified section filter using the operation code the subscriber has specified viaDvbSf Ext : : Start Fi l teri ng.

A.4.5 Events
6.75.1.1  SfAvailable

Prototype
voi d Sf Avai | abl e()

Parameters

Description

This event notifiesits subscribers that a section filter has become available for HLN devices/applications.

A.5 HAVI constants for DVB extensions

This clause defines the different constants that are required by the previous interface specification.

A.5.1 Software element types

Thisis extension on section 11.3 of the HAVi specification [16].
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In combination with the DVB Vendorld, the following software element types are additionally defined:

DVB Software Element Type ATT_SE_TYPE Value Trusted System
Element
DVB_TUNER EXT 0x8000 0000 yes no
DVB_SI_EXT 0x8000 0001 yes no
SECTION_FILTER_EXT 0x8000 0002 yes no
A.5.2 API codes
Thisis extension on section 11.5 of the HAVi specification [16].
In combination with the DVB Vendorld, the API codes are additionaly defined:
DVB API Name API Code
DvbTunerExtension 0x8000
DvbSiExtension 0x8001
DvbSfExtension 0x8002
A.5.3 Operation codes
Thisis extension on section 11.6 of the HAVi specification [16].
In combination with the DVB Vendorld, the following Operation codes are defined:
DVB Message API Code Operation ID
DvbTunerExt::GetBaseFcmSeid 0x8000 0x00
DvbTunerExt::GetSfSeid 0x8000 0x01
DvbTunerExt::GetDvbSiSeid 0x8000 0x02
DvbTunerExt::SelectSourceTs 0x8000 0x03
DvbTunerExt::GetBouquetServiceLists 0x8000 0x04
DvbTunerExt::GetNetworkServiceLists 0x8000 0x05
DvbSiExt::GetBaseFcm Seid 0x8001 0x00
DvbSiExt::RetrieveNetworks 0x8001 0x01
DvbSiExt::RetrieveActualNetwork 0x8001 0x02
DvbSiExt::RetrieveBouquets 0x8001 0x03
DvbSiExt::RetrieveServices 0x8001 0x04
DvbSiExt::RetrieveActualServices 0x8001 0x05
DvbSiExt::RetrievePresentEvent 0x8001 0x06
DvbSiExt::RetrieveFollowing 0x8001 0x07
DvbSiExt::RetrieveScheduledEvents 0x8001 0x08
DvbSiExt::RetrieveDvbNetworkInfo 0x8001 0x09
DvbSiExt::RetrieveDvbBouquetinfo 0x8001 0x0A
DvbSiExt::RetrieveDvbServicelnfo 0x8001 0x0B
DvbSiExt::RetrieveDvbPrograminfo 0x8001 0x0C
DvbSiExt::RetrieveDvbEventinfo 0x8001 0x0D
DvbSiExt::MonitorStart 0x8001 0x0E
DvbSiExt::MonitorStop 0x8001 OxOF
DvbSfExt::GetBaseFcmSeid 0x8002 0x00
DvbSfExt::ReserveSf 0x8002 0x01
DvbSfExt::ReleaseSf 0x8002 0x02
DvbSfExt::StartFiltering 0x8002 0x03
DvbSfExt::StopFiltering 0x8002 0x04

ETSI



58 ETSI TS 101 225 V1.1.1 (2001-05)

A.5.4 Error codes

Thisis extension on section 11.7 of the HAVi specification [16].

In combination with the DVB Vendorld, the following error codes are defined:

DVB Error Name API Code Error Code
DvbTunerExt::ELOCATOR 0x8000 0x0000
DvbTunerExt::ELIST 0x8000 0x0001
DvbSiExt::ELOCATOR 0x8001 0x0000
DvbSiExt::ENOT_IN_CACHE 0x8001 0x0001
DvbSiExt::ETABLE_NOT_ FOUND 0x8001 0x0002
DvbSiExt::ENOT _IN_TABLE 0x8001 0x0003
DvbSiExt::EUNAVAILABLE 0x8001 0x0004
DvbSiExt::ENO_NOT 0x8001 0x0005
DvbSfExt::EUNAVAILABLE 0x8002 0x0000
DvbSfExt::ENO_NOT 0x8002 0x0001
DvbSfExt::ELOCATOR 0x8002 0x0002
DvbSfExt::EMEM_NOT_ AVAILABLE 0x8002 0x0003
DvbSfExt::EALREADY_STARTED 0x8002 0x0004
DvbSfExt::EINVALID OPERATION_ID 0x8002 0x0005
DvbSfExt::EINVALID ID 0x8002 0x0006

A.5.5 DVB event types

Thisisan extension on section 11.9 of the HAVi specification [16]. The following table lists the base event number for
all event types used in combination with the DVB vendor id.

DVB Event Type Posted By Distribution Base Event
Number
SfAvailable DvbSfExt global 0x0001
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