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Foreword

The text of document 100/2020/CDV, future edition 1 of IEC 62516-3, prepared by Technical Area 1
“Terminals for audio, video and data services and contents” of IEC/TC 100 “Audio, video and
multimedia systems and equipment” was submitted to the IEC-CENELEC parallel vote and approved
by CENELEC as EN 62516-3:2013.

The following dates are fixed:

¢ latest date by which the document has (dop) 2014-01-15
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-04-15
standards conflicting with the
document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 62516-3:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated :

EC 62104:200 NOTE Harmonised as EN 62104:2007 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
EC 62516-1 2009 Terrestrial digital multimedia broadcasting N 62516-1 2009

(T-DMB) receivers -
Part 1: Basic requirement

EC 62516-2 2011  Terrestrial digital multimedia broadcasting N 62516-2 2011
(T-DMB) receivers -
Part 2: Interactive data services using BIFS

ETSI 401 - Radio Broadcasting Systems; Digital Audio - -
V1.3.3 Broadcasting (DAB) to mobile, portable and
fixed receivers
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TERRESTRIAL DIGITAL MULTIMEDIA
BROADCASTING (T-DMB) RECEIVERS -

Part 3: Common API

1 Scope

This part of IEC 62516 describes the T-DMB common application program interface (API). It
provides a software platform that, when combined with the T-DMB O/S, forms a universal
interface for application programs. This interface allows application programs to be written in
such a way that they run on any T-DMB receiver unit, as described in |JEC 62516-1:2009 and

IEC 62516-2:2011 regardless of its manufacturer.

This part of IEC 62516 also defines a software environment that allows multiple application
programs to be interoperable on a single receiver unit by sharing the fixed resources of the
receiver, and it provides a set of interfaces that the T-DMB middleware and the ASIC specific
software use.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 62516-1:2009, Terrestrial digital multimedia broadcasting (T-DMB) receivers — Part 1:
Basic requirements

IEC 62516-2:2011|, Terrestrial digital multimedia broadcasting (T-DMB) receivers — Part 2:
Interactive data services using BIFS

ETSI 401 v1.3.3, Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to
mobile, portable and fixed receivers

3 Abbreviations

ADC Analog to Digital Converter
API Application Programming Interface
ASIC Application Specific Integrated Circuit

FIC Fast Information Channel

HAL Hardware Abstraction Layer

ISR Interrupt Service Routine

MAC Media Access Control

PAD Program Associated Data

RF Radio Frequency

R-S Reed Solomon

SDIO Secure Digital Input/Output

SI Service ldentifier

T-DMB  Terrestrial-Digital Multimedia Broadcasting Documents
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O/s Operating System
4 T-DMB common API overview

4.1 T-DMB receiver overview

A T-DMB receiver provides the device functionality specified in the T-DMB receivers (see
IEC 62516-1:2009 and JEC 62516-2:2011)). Figure 1 shows the block diagram of a typical T-
DMB receiver. For the T-DMB receiver depicted in Figure 1, only those blocks that conform to
the scope of this standard are shown.

Figure 1 also shows the T-DMB common APl with respect to the T-DMB receiver block
diagram.

T-DMB Receiver

Host Processor

Host Processor Block

T-DMB Application

T-DMB Receiver middleware
T-DMB Middleware Sub-block

T-DMB Common APIs Sub-block

T-DMB Common APls

T-DMB ASIC Specific Software Sub-block

SW | HAL or T-DMB Driver
........... P TTTTTT T I T LTI LTI I T ITTTTITTTITITTTT o7 -1 PR T-DMB Driver (Hardware

I Host Processor H/W Abstraction Layer)

Sub-block
=

H/W Interface Hardware Interface Block
_ I T
T-DMB Receiver ASIC Block
| T-DMB Receiver ASIC

IEC 562/13

Figure 1 — Block diagram of a typical T-DMB receiver

4.2 T-DMB receiver ASIC block

The T-DMB receiver ASIC block represents the semiconductor hardware that provides the
functionality of demodulating a T-DMB signal and retrieving data carried by the T-DMB
physical layer. This block provides functionality like RF front-end, ADC, timing and frequency
estimation, channel estimation, viterbi decoding, etc. In short this block provides the complete
physical layer implementation of ETSI , 401 v1.3.3. Depending upon the
implementation, this block can also provide outer decoding functionality (e.g. R-S decoding
and/or convolutional de-interleaving).

4.3 Host processor block
4.3.1 General

The host processor block represents the T-DMB functionality provided by the host processor
in a T-DMB based device. In other words, this represents the host processor hardware and
the software implementation residing in the host processor. The host processor block retrieves
and processes the T-DMB information obtained from the T-DMB receiver ASIC block. The T-
DMB information retrieved consists of multiplex configuration information receiwuments
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information channel (FIC), content received on the main service channel. This block
communicates with the T-DMB receiver ASIC block to retrieve the information received from
the T-DMB signal. The host processor block consists of the following functional sub-blocks.

4.3.2 T-DMB driver (hardware abstraction layer) sub-block

The T-DMB Driver or hardware abstraction layer (HAL) Block represents the driver level
software in the main processor that directly interfaces with the T-DMB receiver ASIC block.
The T-DMB driver sub-block provides controller functions (e.g. turning on or turning off the T-
DMB receiver ASIC block) and data exchange functions (e.g. retrieving the data from the T-
DMB receiver ASIC block or conveying the characteristics of a sub-channel to be received) for
a given T-DMB receiver ASIC hardware. The T-DMB Driver software is specific to the type of
hardware interface mechanism that exists between the Host Processor Block and the T-DMB
Receiver ASIC block.

For example, the T-DMB driver software will be different depending upon whether the
hardware interface between the main processor and the T-DMB receiver ASIC block is
interrupt driven, implemented with memory mapped address/registers or packet based
transaction interface like SDIO. Some examples of tasks performed by T-DMB driver sub-
block are:

e hardware interactions such as initialization, sleep or wakeup triggers;

e data exchange with hardware such as emptying hardware buffers into main memory or
providing ISR implementation.

The T-DMB driver software functions are tightly coupled with the T-DMB receiver ASIC
hardware and are considered time sensitive in nature. Therefore the T-DMB driver software is
typically given a higher priority with respect to other sub-blocks shown. For example, the T-
DMB driver performs the tasks of retrieving the data received by the T-DMB receiver ASIC
block or instructing the T-DMB receiver ASIC block to tune to a frequency as requested by the
application layer.

4.3.3 T-DMB ASIC specific software sub-block

T-DMB ASIC specific software sub-block provides the MAC layer functionality not covered by
the T-DMB driver sub-block. Depending upon the division of MAC layer functionality across
different sub-blocks, it may provide complete or partial MAC layer functionality. At the least,
the T-DMB ASIC specific software sub-block is expected to provide high level MAC layer
functionality that is not practical to be delegated to T-DMB driver sub-block. Itinterfaces with
the T-DMB receiver middleware sub-block using the T-DMB common APls.

4.3.4 T-DMB common APIls sub-block

The T-DMB common APIs sub-block defines the interfaces that allow the T-DMB ASIC
specific software sub-block to communicate with the T-DMB receiver middleware. Any T-DMB
receiver middleware that adheres to the interfaces defined by the T-DMB common APIs will
work with any T-DMB ASIC specific software sub-block that adheres to these interfaces as
well. More details on this interface are provided in the rest of this standard.

4.3.5 T-DMB receiver middleware sub-block

The T-DMB receiver middleware sub-block communicates with the T-DMB ASIC specific
software sub-block using the T-DMB common APIs. The T-DMB receiver middleware
implements the control and stream layer and provides the interface with application layer
protocols. It triggers the T-DMB ASIC specific software to receive the specified contents as
requested by the application layer. It acts on the notifications or content provided by the T-
DMB ASIC specific software. It delivers any content received from the T-DMB ASIC specific
software to the application layer protocols.
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4.4 Hardware interface block

The hardware interface block represents the hardware interface mechanism that exists
between the host processor block and the T-DMB receiver ASIC block. This interface provides
the communication and data exchange functionality. The T-DMB driver sub-block uses this
block to exchange commands and data with the T-DMB receiver ASIC block. The hardware
interface block can be any desired interface, such as proprietary bus interface or a standard
based interface (e.g. SDIO).

5 API description
5.1 T-DMB common APlIs

This clause provides a detailed description of each T-DMB common API. The API function
prototype details are provided along with defined types needed by the T-DMB common APIs.

Commands are executed by sending requests, confirmations and notifications. Figure 2 shows
three different command patterns. These are used in the T-DMB common APIs.

If commands are interleaved which means two commands running at the same time, an
arbitrary sequence of message types is possible.

(CommandName)Req

\

(CommandName)Cnf

A

\)

time

a) Req - Cnf Command Pattern

(CommandName)Req

Y

(Command )Ntf
- (Command)Ntf
-
(Command)Ntf
|-t
(CommandName)Cnf
\J

time

b) Req - Ntf - Cnf Command Pattern

{CommandName)Req

>
(CommandMName)Cnf
-
(Command )Ntf
(Command )Ntf
(Command )Ntf
\J

time
c) Req - Cnf - Ntf Command Pattern
IEC 563/13

Figure 2 — Three different command patterns Documents
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