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Chapter Objectives

After completing this chapter you will be able to:
Describe the various PDH standards
Describe the operation and the frame format, of PDH systems
Describe the SONET standard under the following headings:
frame structure, overheads, pointers, multiplexing and the
network
Describe the SDH standard under the following headings: frame
structure, payload capacity, multiplexing and equipment
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Europe and North American PDH Systems
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Digital Hierarchy Levels



4

PDH Multiplexing
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Disadvantages of PDH

  Inflexible and expensive
  Limited management and maintenance capabilities
  Costly AO&M
  Low capacity
  Network status verification problems
  Network failure
  High capacity growth
  Access network problems
  Vendor incompatibility
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Basic Frame Structure of
Plesiochronous Digital Signals
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PDH/SDH and SONET
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Signal Bit Rate (Mbit/s) Capacity

STS-1 (OC-1) 51.840 28 DS-1s or 1 DS-3

STS-3 (OC-3) 155.520 84 DS-1s or 3 DS-3s

STS-12 (OC-12) 622.080 336 DS-1s or 12 DS-3s

STS-48 (OC-48) 2.488.320 1344 DS-1s or 48 DS-3s

STS-192 (OC-192) 9.953.280 5376 DS-1s or 192 DS-3s

SONET Hierarchy
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STS-1 Frame Format

B B B 87 B

Transport 
Overhead

Synchronous Payload Envelope (SPE)

(B = 8 Bit Byte)



10

STS-1 Frame Elements
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STS-1
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STS-1 SPE
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N x 90 Columns
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STS-N Envelope Capacity 

(B = 8 Bit Byte)
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Overhead Layers
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Section Overhead
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Line Overhead
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Path Overhead
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1 2 3 4 5 6 7 8

BIP-2 REI-V RFI-V Signal  Label RDI-V

RFI-V VT Path Remote Failure Indication
REI-V VT Path Remote Error Indication
RDI-V VT Path Remote Defect Indication

VT POH
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VT Superframe and Envelope Capacity
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VT SPE and Payload Capacity
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Mulitplexing Hierarchy
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Network Configurations

Point-to-multipoint

Point-to-point
Hub Network
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SONET/SDH Hierarchies

SONET
Signal

Bit Rate
(Mbit/s)

SDH Signal SONET
Capacity

SDH
Capacity

STS-1 (OC-1) 51.840 STM-0 28 DS-1s or 1
DS-3

21 E1s

STS-3 (OC-3) 155.520 STM-1 84 DS-1s or 3
DS-3s

63 E1s or 1 E4

STS-12 (OC-12) 622.080 STM-4 366 DS-1s or
12 DS-3s

252 E1s or 4
E4s

STS-48 (OC-48 2.488.320 STM-16 1344 DS-1s or
48 DS-3s

1008 E1s or 16
E4s
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SDH Frame Structure
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STM-N Bit Rate (Mbit/s) Electrical
Interface

Optical Interface

STM-1 155.520 G.703 G.957

STM-4 622.080 G.957

STM-16 2.488.320 G.957

SDH Bit Rates
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SDH Multiplexing Structure
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West East

155 Mbit/s
Carries
63 x 2 Mbit/s

155 Mbit/s

Add-Drop

Direct

Add-Drop Multiplexer

Up to 63 x 2 Mbit/s
Tributaries or other rates


