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A T M

´ Cell Switched Technology

_ Fixed Length - 53 bytes

´ not SMDS

´ Defacto Standard

_ Multimedia capable

_ Use with SONET or SDH
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Line Rate (Mbps) SONET Level SDH Level

51.840 OC-1
155.520 OC-3 STM-1
466.560 OC-9

622.080 OC-12 STM-4

933.120 OC-18

1244.160 OC-24 STM-8

1866.240 OC-36 STM-12

2488.320 OC-48 STM-16

SONET Optical Carrier (OC) Rates 
and

SDH Synchronous Transport Module (STM) Modules 
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OVERHEAD

PAYLOAD
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STM-1 Frame
9 X 270 Bytes

8000 times per second

Synchronous Payload Envelope
(SPE)
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ATM Users Receive as Much Bandwidth 
as They Require, When Required
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ATM Cell Structure

Header Payload

48 Octets5 Octets

1

2

3

4

5

Octet 8     7     6      5         4     3     2     1

Bit Position

GFC VPI
VPI VCI

VCI
VCI PTI

HEC

VCI = Virtual Channel ID
VPI = Virtual Path ID
PTI = Payload Type Identifier
GFC = Generic Flow Control
CLP = Cell Loss Priority
HEC = Header Error Control

C
L
P
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User 1 User 2 User 3 User 1 User 2 User 2 User 2User 1User 1 User 3

125 µsec 250 µsec 375 µsec 500 µsec

Bandwidth Utilization
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Application

Presentation

Session

Transport

Network

Data Link

Physical

OSI

7

6

5

4

3

2

1

B-ISDN

Convergence Sublayer

Segmentation and Reassembly
Sublayer

A
A
L

ATM Layer

Transmission Convergence
Sublayer

Physical Medium Sublayer

ATM Protocol Layers

Physical
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Management
Plane

Control Plane         User Plane

Physical Layer

ATM Layer

ATM Adaptation Layer

Higher Layers

L
a
y
e
r

M
g
m
t.

P
l
a
n
e

M
g
m
t.

ATM in B-ISDN Protocol Model
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Class A Class B Class C Class D

Synchronization
between sender
and Receiver

Required Required Not
Required

Not Required

Bit Rate Constant Variable Variable Variable

Connection
Mode

Connection
Oriented

Connection
Oriented

Connection
Oriented

Connectionless

AAL Type 1 2 3,4,5 4

AAL Types 

Source:  Adaptations of CCITT Recommendations
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Higher 
Layer 
Application

AAL

ATM 
Layer

Message

AAL - SDU

Header Payload Trailer

CS PDU

Header Trailer

Convergence
Sublayer

Segmentation and
Reassembly Sublayer

Header Payload

Payload

SAR PDU
48 Bytes (Octets)

ATM PDU
53 Bytes (Octets)

Source:
CCITT Recommendation I.363

Sublayers within
Adaptation Layers
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AAL-1 & AAL-2   SAR PDU

SN       SNP                 SAR-PDU Payload

4 bits 4 bits 47 Bytes (Octets)
SAR PDU
Header

Source:  CCITT Recommendation I.363

AAL-1

AAL-2
SN          IT             SAR-PDU Payload            LI     CRC

SAR PDU
Header

SAR PDU
Trailer



©SCTE VA 12.12

DigiPoints
Volume 1

SN          IT      MID       SAR-PDU Payload     LI     CRC

SAR PDU
Header

SAR PDU
Trailer

Source:  CCITT Recommendation I.363

AAL- 3/4   SAR PDU



©SCTE VA 12.13

DigiPoints
Volume 1

June 17, 1994

Dear Mr. Jones,

Thank you for  ......

Sincerely, 
James T. Reyes
President

Header
Cell

Payload

ATM Cell Structure
vs.

Mailed Letter
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ATM Summary

• End-to-end multimedia communications

• Standards Instability

• ATM in Public Network Backbones

• ATM in Private Network Backbones

• ATM-LAN Interfaces

• ATM in CATV Networks
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End to End Data Communications
Using Commercial ISPs

Public
ATM Network

Modem

Corporate
LAN

V.34
Telephony
Modem

Telco
Central
Office

CORPORATE
ISP

CABLE
ISP

Frame
Relay
Network

User A

Head End

Cable
Modem

Cable Modem
Termination
System

Router

User B

Router The Internet
Other
TCP/IP
Networks
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Sending Email  Using Commercial ISPs

S
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in
g
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Dialtone
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Call 
Routing

Answer   (Trip Ringing)

Modem Setup Tones

Message Ethernet
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Frame
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Frame
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Email Retrieval Using Commercial ISPs

Signaling

Logon RequestRF Mod/
Demod

Logon
Request

Logon
Confirm

Logon Confirm

Request 
Connection
to ISP

Request
Connection
to ISP

Establish
PVC 
or SVC

ISP Router

Cable Modem
Termination
System
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Summary

Asynchronous Transfer Mode

SONET/SDH

ATM Cell

Bandwidth on Demand

ATM Protocol Layers

B-ISDN Protocol

Adaptation Layer

End-to-End Data Communications


