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= Introduction to MOST

= Motivation for Automotive Networking
= Technical Overview of MOST

= Proposed Bridging to IEEE Standards
= Discussion
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MOST — Media Oriented Systems Transport
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Motivation: More Components per Vehicle

1979

1. Radio
2. Amplifier

1991

1. Radio

2. Amplifier
3.CD

4. Telephone

1998

1. Radio

2. Amplifier
3.CD

4. Telephone
5. Microphone
6. E911

7. Navigation

2002

1. Radio

2. Amplifier
3.CD

4. Telephone

5. Microphone
6. Emergency
Call

7. Navigation

8. PDA Interface
9. TV-Tuner

10. DVD

11. Displays

12. Headphones

Increasing Number of

Multimedia

Components in each

Vehicle

= Increasingly
interfere with each
other

= Produce EMC issues
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Motivation: Increasing component networking

1979 1991 1998 2002
Number of Multimedia Components
2 4 7 12
Number of Possible Interconnections
1 6 21 66
[ ) [ ) [ ] o9 o
o ]
[
[ ]
[} o [ o [ ° ()

Increasing numbers of
Multimedia Components
to be connected means:

Communication paths
become more complex

Costs of required cable
connections grows
exponentially

Space/volume grows
Shared user interfaces
(display, audio,
controls)

MOST

)
COOPERATION




Motivation: Simplified Cabling

Conventional Cabling

]
Tel. {
I
] ]
CD ! L HMI | 'Radio
| I | I
Number of cables 6
Total cable length 12 m
Conductors per cable 3
Total conductor length 36m
Number of contacts 36
Total cable cost 2.5x
Total weight 1700 g

MOST Technology
]
Tel.
el
CD_| Wl |—|R adio
Number of cables 4
Total cable length 9m
Conductors per cable 1
Total conductor length 9m
Number of contacts 8
Total cable costs 1x
Total weight 123 g

Data transport with

MOST

Reduced
susceptibility to
interference
Less cables
Less connectors
Higher reliability
Lower weight

Lower volume/space
requirements

Lower cost
Easier recycling
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MOST Cooperation —

Guiding MOST Technology

Alpine, ALPS Electric,

Analog Devices, ASK Industries,

Avago Technologies, AWTCE, Bang & Olufsen, Bosch, Bose, Clarion,

Continental Automotive Systems,
D&M PSS,
Delphi,
Dension Audio,
DENSO,

Elektrobit Automotive,

Eqcologic NV,
FiberDyne Systems,
Fujitsu TEN,
Furukawa,
GOPEL electronic,
Hamamatsu,

HYUNORI
Hirschmann Car

Communication,
Hosiden,

HYUNDAI MOBIS,

Intrepid Control

JAGUAR

Systems, Iriso,
Johnson Controls,

O Partners
O Associated Partners: Carmakers
O Associated Partners: Suppliers

K2L, KETI, Lear,
LeCroy, LG Electronics, Magneti Marelli, Melexis,

Mitsubishi Electric, Mitsubishi Rayon,

X2E, Xilinx, Yazaki.

Vector, Visteon,
TTTech Automotive,

ASTON MARTIN

TOYODA GOSEI,
Telemotive,

Tektronix,
m TE Connectivity,

Audi

Tata Consultancy

BMW @ TOYOTA | Services,
GRour DAIMLER Softing,
RUETZ SYSTEM
- ‘P o SOLUTIONS
smsc’ ,
o Renesas Electronics,
RELNETyYX,

paragon, Pioneer,
Panasonic
Automotive Systems,
Nippon Seiki, Ontorix,
NAV-TV,

Movimento,

Molex,

Status: March 2012
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Car Manufacturers using MOST 122 Models
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Manufacturers using MOST — Europe 1
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Manufacturers using MOST — Europe 2

MAYBACH

6 SLK-Class

SL-Class

% SL-Class

S-Class Mercedes-Benz CLS-Class
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@ @ = A
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Range Rover
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Rapide Discovery 3

" Discovery 4
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Manufacturers using MOST — Asia and America

Chairman %SAI

SSANGYONG Vellfire

KIA MOTOIE

e

Mohave

Genesis

@ Mark X ZiO
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MOST - The Multimedia Network

Suppons

= Synchronous streaming data (audio and video)
= Isochronous streaming data (audio, video and packet)
= Real-time control communication
= 10/100 Ethernet communication
= High speed asynchronous data transport

Physmal Layers

Plastic fiber (POF)
= Glass fiber (PCS)

= Copper cables, for example
Shielded (STP) or Unshielded
Twisted Pair (UTP)

O~ L\..__J‘
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MOSTxxx - Generic Frame Structure

MOST INIC

x Byte

20.8 us or 48 kHz

MOST has a generic frame structure
Frames are repeated with 48 kHz rate

Scaleable number of bytes in frame determines
total network bandwidth

Each byte in frame can be assigned individually
to a transport channel (TC)

Several bytes can be clustered into one
transport channel

Assignment and clustering can even be done
dynamically

Specific content protection mechanisms (e.g.
DTCP) can be put on top of each transport
channel individually

Number of different transport channels just
depends on capabilities of interface chip

Extreme: each byte is a different transport
channel that runs its own transport protocol

Example: MOST150 has transport protocols
— Synchronous/isochronous
— Control
— Asynchronous
— Ethernet (MEP)

INIC: Intelligent Network Interface Controller - a controller used to communicate with the MOST network O
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MOST Data Types
—
|

MOST150 Frame

.Control Channel . Packet Channel / MOST Ethernet Packet Channel

|:|Synchronous/ Isochronous Streaming Channels

L 4

L 4

12S
12C SPDIF
MLB TSI
MLB
. PI . .
Streaming VL uL Configuration

Acronyms:
I2C: Inter Integrated Circuit - a serial interface used for low speed communications between ICs

I2S: Inter IC Sound — a serial interface typically used for audio interfaces

MLB: Media Local Bus — a very high speed serial interface used to connect to INICs and other MOST peripheral devices

SPDIF: Sony/Philips Digital Interface — a digital audio interconnect used in consumer products M@ST
SPI: Serial Peripheral Interface - a synchronous serial data link used between ICs L

Il )
TSI: Transport Stream Interface — an interface used to transport video in and out of various codecs COOPERATION




MOST — A Multiplexed Network

sMOSTNnG:

Multi Gbps Bandwidth

- Based on POF/RCLED or PCS/VCSEL
optical and Coax copper physical layer

= Expanding the multiplex with additional
protocols

MOST
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Internet Protocol Use Cases

Web browsng‘ connecting to

& Internet — consumer

Sevices devices

IP
Architecture

. and service
using IP-

bay
fosc - diagnostic

protocols .
services
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IP Architecture

= Provides

— IP-based protocols and services

— Internet access

— IP communication

— Security mechanisms

— Access to IT infrastructure outside the vehicle:

= Over many interfaces: LTE, 3G, Ethernet, WiFi/WLAN, etc.

= Defines

— |IP-related settings

— Possible connections to the world outside the vehicle

— Access rights
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ISO/OSI Layering
= Ethernet

FTP, HTTP, NFS, RTSP, SIP, SMTP
SNMP, SSH, Telne, XMPP

XDR. ASN.1, SMB, AFP, NCP

ASAP, TLS, ISO 8327 / CCITT X.225
SSL, RPC, NetBIOS, ASP

TCP, UDP, RTP, SCTP, SPX, ATP, IL

IP, ICMP, IGMP, IPX, OSPF, RIP
IGRP, EIGRP, ARP, RARP, X.25

. Ethernet, Token ring, HDLC, ISDN, ATM,
2 Data Link 802.11 WiFi, FDDI, PPP
1 Physical 10, 100, 1000BASE-T, SONET/SDH, 802.11
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ISO/OSI Layering
= MOST Ethernet Packets and MOST High Protocol

FTP, HTTP, NFS, RTSP, SIP, SMTP
SNMP, SSH, Telne, XMPP

FBlock FBlock

XDR. ASN.1, SMB, AFP, NCP

ASAP, TLS, ISO 8327/ CCITT X.225 |
SSL, RPC, NetBIOS, ASP : | MOST High

Protocol
TCP, UDP, RTP, SCTP, SPX, ATP, IL

IP, ICMP, IGMP, IPX, OSPF, RIP
IGRP, EIGRP, ARP, RARP, X.25

) MEP - MDP
2 Data Link MOST INIC

Address Handler

1 Physical oPhy / ePhy
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Proposed Bridging to IEEE Standards

= Sponsored by MOST Cooperation representing its member

companies
— Looking to have standardized bridging to in-vehicle network
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IEEE 802.3 layer diagram

oS LAN
REFERENCE CSMAICD
MODEL | LAYERS
LAYERS : HIGHER LAYERS
APPLICATION LLC (LOGICAL LINK CONTROL) OR OTHER MAGC CLIEMT
PRESENTATION MAC CONTROL (OPTIONAL)
SESSION / MAC — MEDIA ACCESS CONTROL
TRANSPORT [ A es | reconciuaTiION ] RECONCILIATION
[ i+ | |
[/ MII —l-:]:[: Ml —»
NETWORK |/ / .
! _.-"J | PLS | PCS L PHY
paTaLink |/ AU —» | | AUL—p T, PMA
/ r
—— MAU 4 [ PMA | | SMA | PMD J|
= moi —p [T MO — Mol —p| |
“+ MEDIUM <> .M EDIUM MEDIUM ?
1 Mb/s, 10 Mbls 10 Mbis 2100 Mbis
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MOST

= MOST Ethernet Packets (MEP) support Ethernet Frames

= MOST MAC supports standard 48-Bit Ethernet MAC addressing

NETWORK |/

PHYSICAL

Other service
Interfaces

MAC service

interface e

]

A

]

N

]

MOST

Medium Access Control

INIC

DATALINK| "

MOST
Physical layer
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Bridge architecture

Media Access
Method
Independent
Functions

MAC Relay Entity

Media Access
Method Dependent
Convergence
Functions

Media Access
Method Specific
Functions (IEEE

Std 802.n)
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Bridge architecture
IEEE 802.3 to IEEE 802.3 example

Media Access
Method
Independent
Functions

Media Access
Method Dependent
Convergence
Functions

MAC Relay Entity

v 1

IEEE 802.3
Medium Access
Control

v 1

|[EEE 802.3
Medium Access
Control

IEEE 802.3
Physical layer
[ I

IEEE 802.3
Physical layer
[ ]

____ |IEEE 802.3 MAC
Service interface
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Bridge architecture
IEEE 802.3 to MOST example

Media Access
Method
Independent
Functions

Media Access
Method Dependent
Convergence
Functions

MAC Relay Entity

v 1

IEEE 802.3

Control

Medium Access

v 1

v 4

v 4

MOST

Medium Access Control

IEEE 802.3

Physical layer
[ I

MOST
Physical layer
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Bridge architecture
IEEE 802.3 to MOST example

Media Access MAC Relay Entity
ANMA~Ath~d
[1] Add Media Access Method Independent Functions [~

specifications for MOST to IEEE 802.1Q standard.

[2] Add Media Access Method Dependent Convergence

Functions for MOST to IEEE 802.1Q standard. ~_
M [3] Reference MOST specification as external ™
standard.
S
_____ Functions
v 1 v t vt 1
IEEE 802.3 MOST
Medium Access )
Control Medium Access Control
I I [ I
IEEE 802.3 MOST
Physical layer Physical layer
[ I

—MOST

)
COOPERATION



Discussion

= Motion to work on a PAR during Santa Cruz Interim
Meeting, September 10-13
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