Second Edition

i JOHN G. van BOSSE  FABRIZIO U. DEVETAK



Preface to the Second Edition

Chapter 1 Introduction to Telecommunications

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

Telecommunication Networks

Numbering Plans

Digit Analysis and Routing

Analog Transmission

Digital Transmission

Special Transmission Equipment
Exchanges

Access Networks and Line Concentrators
Acronyms

References

Chapter 2 Introduction to Signaling

2.1
22
23
2.4

Overview
Standards for Signaling Systems
Acronyms
References

Chapter 3 Subscriber Signaling

3.1
32
33
34
35

Basic Subscriber Signaling

Signaling Components in Telephones

Signaling Equipment at the Local Exchange
Tones, Announcements, and Ringing

Subscriber Signaling for Supplementary Services

CONTENTS

xiii

13
17
23
28
34
38
40
41

43

43
49
31
52

55

55
57
60
64
67

vii



viil

36
3.7
3.8
39

CONTENTS

Other Applications of DTMF Signaling
Dialing Plans

Acronyms

References

Chapter 4 Channel-Associated Interexchange Signaling

4.1
472
4.3
4.4
4.5
4.6

Introduction

Bell System Multifrequency Signaling
Signaling System No. 5

MFC-R2 Signaling

Acronyms

References

Chapter 5 Introduction to Common-Channel Signaling

5.1
5.2
53
54

Signaling Networks

Signaling Links and Signal Units
Acronyms

References

Chapter 6 Signaling in Access Networks

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Overview of Signaling for Access Systems
The GR-303 Standard

The V5 Standards

The V5.1 Standard

The V5.2 Standard

Acronyms

References

Chapter 7 Introduction to Signaling System No. 7

7.1
7.2
7.3
7.4
7.5

S87 Structure

Identification of Signaling Points and Trunks
S§87 Signal Units and Primitives

Acronyms

References

Chapter 8 SS7 Message Transfer Part

8.1

Intreduction to MTP

8.2 MTP Level 1
83 Overview of MTP Level 2

69
71
73
74

75

75
80
90
91
107
108

111

112
119
125
126

129

129
131
139
140
147
153
154

157

158
160
162
165
166

167

167
169
170



CONTENTS

8.4 Basic Error Correction

8.5 Preventive Cyclic Retransmission

8.6 Signaling Link Management

8.7 Overview of MTP Level 3

8.8 MTP3 Signaling Message Handling
8.9 MTP3 Signaling Network Management
8.10  Acronyms

8.1t References

Chapter @ Telephone User Part

9.1 Messages and Primitives

9.2 Call-Control Messages and Signals

9.3 Basic Signaling Sequences

9.4 TUP Support of Additional Services

9.5 Other TUP Procedures, Messages, and Signals
9.6 Versions of TUP Signaling

9.7 Acronyms

9.8 References

Chapter 10 Digital Subscriber Signaling System No. 1

10.1 Tntroduction to ISDN and DSSI

10.2 Data Link Layer (LAPD)

10.3  Q.931 Call-Controt Messages

10.4  Introduction to Call-Control Signaling
10.5 Call-Control Examples

10.6  Failed ISDN Setups

10.7  Acronyms

10.8 References

Chapter 11 ISDN User Part

11.1 Infroduction

11.2 ISUP Messages, Formats, and Parameters
11.3  Signaling for Calls Between ISDN Users
11.4 Calls Involving Analog Subscribers

11.5 End-to-End Signaling

11.6 Other Signaling Procedures

11.7 Signaling Procedures for Failed Setups

11.8 ISUP Signaling in the International Network
1.9 ISUP Signaling in the United States

ix

175
178
180
182
184
190
198
200

201

202
203
211
217
221
225
226
229

23

231
237
247
260
265
269
273
275

277

277
279
296
301
305
309
316
319
320



X

11.10
11.11

CONTENTS

Acronyms
References

Chapter 12 Signaling in Cellular Mobile
Telecommunications

12.1
12.2
12.3
[2.4
12.5
12.6
12.7
12.8
12.9
12.10
12.11

Introduction to Cellular Mobile Networks
AMPS Tone Signals and Message Words
Introduction to AMPS Signaling

AMPS Message Formats and Parameters
AMPS Signaling Procedures

Signating in IS-54 Cellular Systems
Introduction to the GSM Cellular System
Signaling Between Mobile and Network
Layer 3 Messages on the Um Interface
Acronyms

References

Chapter 13 Air Interface Signaling in CDMA Networks

13.1
13.2
13.3
13.4
13.5
13.6

Introduction

1S-95 Air Interface
cdma20( Air Interface
UTRAN Air Interface
Acronyms

References

Chapter 14 Introduction te Transactions

14.1
14.2
14.3
14.4

Definitions and Applications

587 Architecture for Transactions
Acronyms

References

Chapter 15 Signaling Connection Control Part

15.1
15.2
153
154
15.5
15.6
15.7

Introduction

SCCP Messages and Parameters
Connectionless SCCP
Connection-Oriented SCCP
SCCP Management

Acronyms

References

389

389
398
409
436
452
455

459

459
460
462
463

465

465
468
476
484
489
494
495



Chapter 16 Transaction Capabilities Application Part

16.1
16.2
16.3
16.4
16.5
16.6
16.7

Introduction

TCAP Formats and Coding
Transaction and Tnvoke Identities
U.S. National TCAP

ETSI TCAP

Acronyms

References

Chapter 17 Transactions in Intelligent Networks

17.1
17.2
17.3
17.4
17.5
17.6
17.7
17.8
17.9

Introduction to Intelligent Networks
Call Models and Triggers

AIN Messages and Transactions
AIN 0.1 Parameters

Coding of Data Elements

Messages and Parameters

AIN Services

Acronyms

References

Chapter 18 Intelligent Network Application Part

18.1
18.2
18.3
18.4
18.5
18.6
18.7

Introduction

Call Models and Triggers
Capability Sets

INAP Signaling

ETSI INAP

Acronyms

References

Chapter 19 Mobile Application Part

19.1
19.2
19.3
19.4
19.5
19.6
19.7
19.8

Introduction to 1S-MAP

Transactions for Registration and Authentication
Calls to Mobile Stations

Operations for Intersystem Handotf

IS-MAP Formats and Codes

Introduction to GSM-MAP

Operations Related to Location Updating
Operations for Calls Terminating at MS

CONTENTS

xi

497

497
504
510
512
514
515
516

517

517
521

557

5357
561
562
564
571
571
573

577

578
582
588
593
599
606
613
619



xii

19.9
19.10
19.11

CONTENTS

Operations and Procedures for Originating Calls
Acronyms
References

Chapter 20 Introduction to Packet Networks and VolP

20.1
20.2
20.3
20.4
20.5
20.6

Packet-Based Communication
The TCP/IP Protocol Suite
Introduction w VolP

Lower Layer Protocols for VolP
Acronyms

References

Chapter 21 Signaling for VoIP

21.1
21.2
21.3
214
215
216
21.7
21.8

Introductien

The H.323 Protocol

The Session Initiation Protocol (SIP)

The Gateway Control Protocol

The Signaling Transport (SIGTRAN) Protocols

The Bearer Independent Call-Control (BICC) Protocols
Acronyms

References

Chapter 22 Signaling in ATM Networks

22.1
222
223
224
225
22.6
227
22.8
229
22.10
22.11

Introduction to ATM Networks and Interfaces
ATM Layers and Protocol Stack
Lower Layers

Intreduction to ATM Signaling
Signaling at the UNI Interface
The PNNI Protocol

The B-ISUP Signaling Protocol
Other NNI Signaling Protocols
ATM Addressing

Acronyms

References

625
627
629

631

631
642
650
658
665
667

669
669
671
680
691
698
707
716
718

721

721
727
729
733
7335
739
743
746
747
748
750



