The future of MOST il Multimedia

New Project, New Features
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| The all new Mercedes-Benz CLS is — besides the model SLK — one of the latest cars featuring MOST technology.  (source: Daimler)

MOST150°s new features in a series project

MOST is the de-facto standard for connecting infotainment systems in
high-end vehicles. In Daimler AG vehicles, MOST25 with a speed grade of

25 Mbit/s has now been used for ten years. However, with the bandwidth of

MOST25 almost fully occupied in current systems and with new system
requirements for the next generation of infotainment systems, it was

necessary to switch to a network with more bandwidth. Therefore, Daimler

54

has decided to build its next generation of infotainment systems based

on MOST150, as defined by the MOST Specification 3.0 [3].

By Dr. Alexander Leonhardi, Stefan Wachter, Marcus Bosinger and Torsten Pech

he bandwidth provided by

I MOSTI150 enables Daimler

to realize new features, such

as access to Internet services, as well
as increased requirements for con-
nectivity to consumer devices. In ad-
dition, Daimler has begun to stream
video over MOST150, replacing se-
parate dedicated video links. With the
bandwidth provided by MOST150, it
is possible to create a system where
the available audio and video sources

can be accessed independently from
different seats.

In this paper the experiences with
the networking and architectural as-
pects of the on-going development pro-
cess at Daimler will be described.

K Requirements of the next ge-
neration infotainment system

In current systems the head unit pro-
vides the user interface for the dri-
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ver and optionally the co-driver. It
interacts with different peripheral de-
vices, for example a high-end audio
amplifier or a country-specific digital
radio, via the MOST bus. The MOST
bus is used to transmit control infor-
mation as well as the audio streams,
including a digital 5.1 surround stream
if a DVD is used as a audio source.
Additionally, more and more data is
transmitted over the asynchronous
(packet) channel; for example, it pro-
vides metadata for music tracks or the
data services for a digital broadcast
system. The rear seat entertainment
system is to a large extent still a stand-
alone system and is not connected to
the MOST bus.

The requirements that were the ba-
sis for the design of the next generation
of infotainment systems can be sum-
marized as follows:

» Independent access to audio and vi-
deo sources from all seats.

» Access to Internet services and in-
creased connectivity to customer
devices.

» Increased bandwidth for new fea-
tures.
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| Figure 1. Comparison of the current and the next genera-

tion system architecture.

While the current system is basi-
cally a master/slave system with all
controlling applications running on the
head unit, in the next system the func-
tions available for the rear seat pas-
sengers will be provided by rear units,
which are connected to the head unit
via MOST150. User interface and ap-
plications for the rear seat passengers
will be executed on the rear units. A
comparison for the current and the next
system architecture is shown in figure
1. The challenges for the management
mechanisms of a multi-seat system will
be discussed in the next section.

The next Generation of Systems
will provide access to Internet services
and Web browsing for all seats. There-
fore, IP traffic has to be transmitted ef-
ficiently over the MOST 150 network,
especially against the background of
increasing data rates of mobile net-
works (e.g. LTE).

Finally, the bandwidth requirements
for existing features have increased to
a great extent. Reasons for this are,
among others, the use of metadata (in-
cluding cover art) for music tracks, the
data services of digital broadcast radio
(e.g. the weather information provided
by the Sirius service in the USA [4]),
accessing video files on storage media
and the access to HTML-based infor-
mation content provided by one device
to the other devices in the system. All
of these features have to be provided
in a multi-seat context.

K1 Management services for a
multi-seat system

In a highly dynamic multi-seat system,

robust management mechanisms, espe-
cially for the management of audio and
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management mechanisms
enable a fast start-up of the
system. They also provide
mechanisms to deal with different error
scenarios, such as an intelligent mute if
the systems detects that an audio source
is no longer active. With the MOST
Specification 3.0, further mechanisms
for failure detection and diagnosis have
been added to improve the stability of
the system, such as a detection of a
sudden signal off caused by a device or
an extended ring break diagnosis. With
the sudden signal off detection, the
system can determine the spontaneous
failure of a certain device. Previously,
this could only be detected through a
special test setup and could not be
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chronous streaming channels provided
by MOST150, which were designed to
transmit streaming data that does not
have a fixed bit rate like compressed
video or audio. Similar to MOST25,
bandwidth can be allocated for strea-
ming channels or for packet data.

B MOST Ethernet channel and
IP based protocols

One important new feature of
MOST150 is the MOST Ethernet pa-
cket channel (MEP), which provides a
channel compatible to Ethernet and is
ideally suited for transmitting IP traf-
fic. The MEP channel supports a 48 bit
addressing mechanism and has a packet
size similar to Ethernet, overcoming
the restrictions of the old MAMAC me-
chanisms (Mobile Adaptive MAC).
The MEP channel is used to trans-
mit IP traffic between the main units of
the system (head units and rear units)
to provide access to Internet services
and the Internet itself. The MEP chan-
nel has proven to be an easy-to-use and
efficient way to transmit IP data. Fi-
gure 3 shows the net bandwidth that

diagnosed in a production system.

The mechanisms for connec-
tion handling are the basis for a
multi-seat management that is able
to handle a large number of sources
and connections in parallel as well
as the dynamic sequences that may
occur, for example when audio
sources are changed because of a
traffic announcement. In the next
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system, the connection manage-
ment will have to handle up to 20
entertainment audio sources and up

to ten information audio sources. These
sources can be played on four sinks in
parallel (figure 2). In case of a source
change, the connection handling will
have to deal with the change of au-
dio settings, the conflict handling and
prioritisation, as well as the mixing,
fading, and muting of audio sources
dynamically and within certain timing
constraints.

To reduce the high number of dedi-
cated video links, which would other-
wise have been necessary, the video
sources of the head unit are transmit-
ted as streaming connections via the
MOST150 network. They use the iso-

| Figure 2. Functionality of audio routing in a mul-
ti-seat system.

can be achieved for a connection using
the MEP channel in a MOST150 net-
work with different settings of the
boundary (i.e., the allocation of band-
width between packet channels and
streaming channels for the transmis-
sion of multimedia data). With the
maximum bandwidth allocated for the
packet channel a net bandwidth of over
107 Mbit/s was achieved during expe-
riments at Daimler.

Besides transmitting IP traffic for
Internet access, the MEP channel is
used to transmit larger data sets, for ex-
ample the contents of a music database,
or to access HTML-based information
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| Figure 3. Net data throughput on the MEP channel of MOST150 for different settings of the

boundary.

content. It was found that it is easy to
realize such features by using standard
IP based services and protocols such as
a Web server and the Hypertext Trans-
fer Protocol (HTTP).

B Further direction of
development

The decision for MOST150 has enab-
led Daimler to realize the new features
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(Source: Ontorix GmbH)

of the next generation of infotainment
systems while re-using the proven
mechanism and application interfaces
from current systems. The bandwidth
of MOST150 is sufficient to create a
multi-seat system, where it is possible
to access every audio or video source
from every seat.

While in the next system Daimler
has begun to transmit certain video
streams over the MOST150 network,
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a future goal is to extend this to vi-
deo streams from slave devices (e.g.
a TV tuner). Thus the number of con-
nections will be further reduced and
a more consistent system architecture
will be achieved.

Besides supporting IP for Internet
access, [P-based protocols and mecha-
nisms have been successfully used for
other use cases. The basis for this is the
new MEP channel of MOST150, which
provides an efficient and easy way to
transmit IP data. Using further proven
standards from the IT world will help
to introduce new features earlier and
easier. This is, for example, discussed
in more detail in [1] and [5]. Sj
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