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3rd Generation Partnership Project (3GPP), 4
401 Unauthorized, 132, 133
402 Payment Required, 132, 133

AAA (see Authentication, Authorization and
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AMA (see Automatic Message Accounting)
AA-Answer (AAA), Diameter, 152
AA-Request (AAR), Diameter, 151
ABMF (see Account Balance Management

Function)
Abort Session Answer, Diameter, 76
Abort Session Request, Diameter, 76
Abstract Syntax Notation One (ASN.1), 58
access network charging identifier, 88
Access Point Name (APN), 17, 147
Access-Accept, RADIUS, 73, 169
Access-Reject, RADIUS, 73
Access-Request, RADIUS, 73, 169
Account Balance Management Function

(ABMF), 128
account card calling, 31
Accounting, Diameter, 76
Accounting Answer (ACA), Diameter, 76,

77, 110
Accounting Request (ACR), Diameter, 76,

77, 110
accounting-record-number, Diameter, 78
accounting-record-type, Diameter, 77
Accounting-Request, RADIUS, 73, 169

Accounting-Response, RADIUS, 73, 170
acct-application-Id, Diameter, 77
acct-interim-interval, Diameter, 78, 80
Acct-Status-Type, RADIUS, 73
ACD (see Automatic Call Distribution)
ACK, SIP, 169
Address of Recommended Node IE,

GTP’, 58
adjunct, 41
Advice of Charge (AoC), 8, 129, 254
Analog Display Services Interface

(ADSI), 30
Answer Message (ANM), SS7, 169
Answer, DP, 71
Application Function (AF), 146
application server, 23, 110
application-ID, Diameter, 76
Artdio, 165
ASN.1, 58
attendant functions, 29
Attribute-Value Pair (AVP), 75, 129
auth-application-Id, Diameter, 81,

148, 152
Authentication, Authorization and

Accounting (AAA), 72, 166
Authorization Request, PQM, 62
autodialer, 35, 38
automatic alternate billing, 31
Automatic Call Distribution (ACD), 33
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automatic callback on absent, 37
automatic callback on busy, 36
automatic dialing, 34
Automatic Message Accounting (AMA), 2
automatic recall, 37
automatic ring back, 36
automatic route selection, 34

background, UMTS QoS, 46
Back-to-Back User Agent (B2BUA), 127
barge-in, technique, 43
Base Station Controller (BSC), 14
Base Station System (BSS), 14
Base Transceiver Station (BTS), 14
Bo, 129
Breakout Gateway Control Function

(BGCF), 23
buddy list, 45
bulk calling line identification, 45
bulk-bill format, 2
Bx, 127, 129
BYE, SIP, 170

call blocking, 37
Call Detail Record (CDR), 2, 165
call forwarding, 34, 38
call forwarding on busy, 34
call forwarding on no reply, 34
call holding, 38
call holding time, 165
call pickup, 46
call screening, 37
Call Session Control Function (CSCF), 23
call transferring, 38
call waiting, 38
caller ID, 44
calling name delivery, 44
calling number delivery, 44
calling number delivery blocking, 45
calling number services, 44
CAMEL – Customized Applications for

Mobile network Enhanced Logic, 69, 93
CAMEL Application Part (CAP), 70
CAMEL phase 1, 69
CAMEL phase 2, 69

CAMEL phases 3, 69
CAMEL phases 4, 69
CAMEL Subscription Information

(CSI), 70
Cause IE, GTP’, 58, 59
CC-request-number, Diameter, 81, 134, 148
CC-request-type, Diameter, 81, 148
CC-session failover, Diameter, 82
CDR_TRANSFER, GTP’, 61
Cellular Intercarrier Billing Exchange

Roamer Record (CIBER), 3
Central Office (CO), 13
CHANGE_IN_QOS, 140
charging agent, 53
charging characteristics, HLR, 103
Charging Collection Function (CCF),

75, 109
Charging Data Function (CDF), 23, 75,

126, 147
Charging Data Record (CDR), 2, 17, 93
Charging Gateway (CG), 3, 94
Charging Gateway Function (CGF), 75, 129
Charging Rules Function (CRF), 125, 146
charging server, 53
Charging Trigger Function (CTF), 110, 126
charging zone, 13
CHECK_BALANCE, 81
CIBER (see Cellular Intercarrier Billing

Exchange Roamer Record)
Circuit Switched (CS), 4, 93
CLASS (see Custom Local Area Signaling

Services)
coefficient of variance (cv), 175
Collected_Info, DP, 71, 99
command code, Diameter, 75
command flags, Diameter, 75
Common Channel Signaling (CCS), 29
conference call, 43
contact card, 31
contactless card, 31
conversational UMTS QoS, 46
credit card calling, 31
Credit Control, 76
Credit Control Answer (CCA), Diameter, 76,

80, 148
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Credit Control Request (CCR), Diameter,
76, 80, 148

Cumulative Distribution Function (CDF),
171

Custom Local Area Signaling Services
(CLASS), 29

customer functions, 29
customer originated trace, 45
Customer Premises Equipment (CPE), 11
Customized Applications for Mobile

network Enhanced Logic (CAMEL),
69, 93

cv – coefficient of variance, 175

Data Record Format Version, GTP’, 58
Data Record Format, GTP’, 58
Data Record Packet IE, GTP’, 58
Data Record Transfer Request, GTP’, 58
destination-host, Diameter, 81, 148
destination-realm, Diameter, 77, 81, 148
Detection Point (DP), 71, 99
dial-in teleconferencing, 43
Diameter, 69, 74
Diameter client, 74
Diameter credit control application, 75
Diameter header format, 75
Diameter server, 74
DIAMETER_CREDIT_LIMIT_

REACHED, 82
DIAMETER_END_USER_

SERVICE_DENIED, 82
DIAMETER_LOGOUT, 81
DIAMETER_RATING_FAILED, 82
DIAMETER_SUCCESS, 78, 82
DIAMETER_TOO_BUSY, 78
DIAMETER_USER_UNKNOWN, 82
Direct Inward Dialing (DID), 37
DIRECT_DEBITING, 81, 83, 131
Disconnect, DP, 71
distinctive ringing, 46
do-not-disturb, 37
do-not-disturb telemarketing, 38
Dual-Tone Multi-Frequency (DTMF), 30,

38, 43, 70
dumb card, 31

E.164 number, 40
Echo Request, GTP’, 57
Echo Response, GTP’, 57
end-to-end identifier, Diameter, 76
European Telecommunications Standards

Institute (ETSI), 69
Event Based Charging Function (EBCF),

127, 132
event charging with unit reservation, 84, 132
EVENT_RECORD, 77, 79
EVENT_REQUEST, 81
event-timestamp, Diameter, 78
executive override, 38
Expectation-Maximization (EM), 173

Federal Communications Commission
(FCC), 165

File Transfer Protocol (FTP), 3
flash override, 38
flash-hook signal, 39
Flow-Based Charging (FBC), 145
follow-me diversion, 34
forced account code, 37
force-termination, 198, 206
free phone, 31
Frequency Shift Keying (FSK), 30
full-detail format, 2

Ga, 126, 129
Gateway GPRS Support Node (GGSN),

16, 94
Gateway MSC (GMSC), 15, 94
G-CDR (see GGSN generated CDR)
GCID (see GPRS Charging Identifier)
General Packet Radio Service (GPRS), 16
GGSN generated CDR (G-CDR), 104
Global System for Mobile Communications

(GSM), 14
GMSC (see Gateway MSC)
GPRS (see General Packet Radio Service)
GPRS Charging Identifier (GCID), 18, 88,

103
GPRS Support Node (GSN), 16, 53
GPRS Tunneling Protocol (GTP), 17, 24, 53
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GPRS-CSI, 71
GPS information downloading, 49
granted quota PQM, 63
GSM (see Global System for Mobile

Communications)
GSM Service Control Function (gsmSCF),

70, 93
GSM Service Switching Function (gsmSSF),

70, 93
GSM Specialized Resource Function

(gsmSRF), 70
GTP Control Plane (GTP-C), 53
GTP-C (GTP control plane), 17
GTP-U (GTP user plane), 17
Gx, 147
Gy, 127, 147
Gz, 126

hazard rate, 171
Hidden Markov Modeling (HMM), 43
Home Location Register (HLR), 14, 70, 94
Home Subscriber Server (HSS), 22
hop-by-hop identifier, Diameter, 76
hotline, 34
Hypertext Transfer Protocol (HTTP), 20

IAM (see Initial Address Message, SS7)
IETF (see Internet Engineering Task Force)
IMEI (see International Mobile station

Equipment Identity)
immediate event charging, 83, 131
IMS (see IP Multimedia core network

Subsystem)
IMS Charging Identifier (ICID), 87, 115, 151
IMSI (see International Mobile Subscriber

Identity)
individual abbreviated, 35
Information Element, GTP’, 56
Initial Address Message (IAM), SS7, 169
INITIAL_REQUEST, 81, 84, 85, 133, 134,

137, 140, 148, 159
instant messaging, 49
Intelligent Network (IN), 69
intelligent peripheral, 70
Inter Operator Identifier (IOI), 88, 115

interactive, UMTS QoS, 46
interactive mobile game, 49
Interactive Voice Response (IVR), 43
INTERIM_RECORD, 77
International Mobile station Equipment

Identity (IMEI), 149
International Mobile Subscriber Identity

(IMSI), 14, 63
Internet Engineering Task Force (IETF), 72
Internet Protocol (IP), 3
Internet Protocol Detail Record (IPDR), 3
Internet Service Provider (ISP), 45, 166
interrupt services, 38
Inter-Working MSC (IWMSC), 15, 102
INVITE, SIP, 169
IOI (see Inter Operator Identifier)
IP (see Internet Protocol)
IP filter, 147
IP Multimedia core network Subsystem

(IMS), 4, 22, 109
ISDN User Part (ISUP), 70

Kolmogorov-Smirnov Test (K–S Test), 171

last number redial, 37
least cost routing, 34
Length, GTP’, 56

malicious call identification, 45
MAP (see Mobile Application Part)
mass call, 39
Maximum Likelihood Estimation (MLE),

171
MCC (see Mobile Country Code)
Media Gateway (MGW), 23
Media Gateway Control Function

(MGCF), 23
Media Resource Function (MRF), 23
message length, Diameter, 75
Message Type, GTP’, 55
MMS (see Multimedia Messaging Service)
MMS relay, 21
MMS server, 21
Mobile Application Part (MAP), 71
Mobile Country Code (MCC), 15, 149
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Mobile Network Code (MNC), 15, 149
Mobile Originated Call (MOC), 96
Mobile Station (MS), 11, 94
Mobile Station Identification Number

(MSIN), 15
Mobile Station ISDN Number (MSISDN),

14, 63, 97
Mobile Station Roaming Number (MSRN),

96
Mobile Switching Center (MSC), 14, 93
Mobile Terminated Call (MTC), 96
MOC (see Mobile Originated Call)
MS (see Mobile Station)
MSIN (see Mobile Station Identification

Number)
MSISDN (see Mobile Station ISDN Number)
MSRN (see Mobile Station Roaming

Number)
multi-connection, 43
Multimedia Messaging Service (MMS), 19,

116
multiple-services-credit-control, Diameter,

81, 82

Network Access Identifier – (NAI), 78
Network Access Server (NAS), 72
Network Access Server Requirements

(NASREQ), 151
Node Address IE, GTP’, 57
Node Alive Request, GTP’, 57
Node Alive Response, GTP’, 57

offline charging, 6
online charging, 6, 99
Online Charging Function (OCF), 127
Online Charging System (OCS), 5, 80, 125
Originating CAMEL Subscription

Information (O-CSI), 70, 99
Originating CSI (O-CSI), 70, 99
Originating SMS CSI, (OSMS-CSI), 71
origin-host, Diameter, 77, 81, 148
origin-realm, Diameter, 77, 81, 148

Packet Data Gateway (PDG), 24, 78, 88, 146
Packet Data Network (PDN), 16, 103

Packet Data Protocol (PDP), 17, 103, 145
Packet Switched (PS), 4, 16, 93
Packet Transfer Command IE, GTP’, 58, 59
paging, 43
party line, 43
PBX (see Private Branch Exchange)
PCC (see Policy and Charging Control)
PCEF (see Policy and Charging

Enforcement Function)
P-Charging-Function-Addresses, 87
P-Charging-Vector, 87, 115
PCRF (see Policy and Charging Rules

Function)
PDF (see Probability Density Function)
PDF (see Policy Decision Function)
PDP context, 104, 145
PEF (see Policy Enforcement Function)
Personal Identification Number (PIN), 38
personal mobility, 40
Policy and Charging Control (PCC), 125,

161
Policy and Charging Enforcement Function

(PCEF), 162
Policy and Charging Rules Function

(PCRF), 162
Policy Decision Function (PDF), 161
Policy Enforcement Function (PEF), 161
postpaid service, 129
PQM – Prepaid Quota Management, 62
premium rate service, 32
prepaid call, 99
Prepaid Quota Management (PQM), 62
prepaid service, 7
prepaid session ID, 63
presence management, 45
price request Diameter, 129
price response Diameter, 130
PRICE_ENQUIRY, 81
pricing, 153
Private Branch Exchange (PBX), 12
private call, 38
Private Extension IE, GTP’, 62
Probability Density Function (PDF), 172
Protocol Type, GTP’, 55
PS – Packet Switched, 4, 93
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PSTN gateway, 166
Public Switched Telephone Network

(PSTN), 11, 29, 95

QoS profile negotiated, 17
QoS profile requested, 17
QoS profile subscribed, 17
Quota Reclaim Request, 64

RAA (see Re-Auth Answer, Diameter)
Radio Network Controller (RNC), 16
RADIUS (see Remote Authentication

Dial-In User Service)
RAR (see Re-Auth Request, Diameter)
Rating Function (RF), 128
RATING_CONDITION_CHANGE, 140
Re, 128
Real-time Transport Protocol (RTP), 166
Re-Auth Answer (RAA), Diameter, 76, 152
Re-Auth Request (RAR), Diameter, 76,

150, 152
receive-only, 37
recharge server, 129
Recovery IE, GTP’, 57
Redirection Request, GTP’, 58
REFUND_ACCOUNT, 81, 84
registrar, 166
Release (REL), SS7, 170
Release Complete (RLC), SS7, 170
reminder service, 46
Remote Authentication Dial-In User Service

(RADIUS), 69, 72, 166
reporting reason, PQM, 63
request type, PQM, 63
requested-action, Diameter, 81
restart counter, 57
restricted calling, 37
result, PQM, 63
result-code, Diameter, 78, 82, 149
reverse directory service, 32
Rf, 76, 126
RNC (see Radio Network Controller)
Ro, 127
RTP (see Real-time Transport Protocol)
Rx, 147

SAC (see Service Area Code)
S-CDR (see SGSN generated CDR)
SCP (see Service Control Point)
screening services, 37
security screening, 37
selective call forwarding on busy, 34
Sequence Number, GTP’, 56
Sequence Numbers of Cancelled Packets IE,

GTP’, 58, 59
Sequence Numbers of Released Packets IE,

GTP’, 58, 59
Service Area Code (SAC), 97
Service Control Point (SCP), 13, 39
service key, CAMEL, 71
service management system, 40
Service Switching Point (SSP), 13, 35
service type PQM, 63
service-context-Id, Diameter, 81
service-information, Diameter, 78
Serving GPRS Support Node (SGSN), 16, 93
Session Based Charging Function (SBCF),

127
Session Based Local Policy (SBLP), 161
session charging with unit reservation, 86,

133
Session Initiation Protocol (SIP), 22, 87, 165
Session Termination Answer, Diameter, 76
Session Termination Request, Diameter, 76
session-Id, Diameter, 77, 81, 148
SGSN (see Serving GPRS Support Node)
SGSN generated CDR (S-CDR), 104
Short Message Service (SMS), 15, 94
Short Message Service Center (SM-SC),

15, 102
Signal Transfer Point (STP), 13
Signaling System No.7 (SS7), 13
SIP (see Session Initiation Protocol)
smart card, 31
SMS (see Short Message Service)
SMS Mobile Originated (SMS-MO), 102
SMS Mobile Terminated (SMS-MT), 102
SM-SC (see Short Message Service Center)
speed dialing, 35
split charging, 31
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SPR (see Subscription Profile Repository)
SSP (see Service Switching Point)
START_RECORD, 77, 80
station message detail recording, 45
status recording, 45
STOP_RECORD, 77
STP (see Signal Transfer Point)
streaming UMTS QoS, 46
streaming service, 153
subscriber identity, PQM, 63
Subscription Profile Repository (SPR), 162
subscription-Id, Diameter, 81, 134, 148
summary-bill format, 2
switch hook flashing, 39
system abbreviated, 35
system functions, 29

tandem, 13
TAP (see Transferred Account Procedure)
tariff plan, 145, 153
tariff request, Diameter, 130, 137, 140
tariff response, Diameter, 130, 137, 140
teleservice, 97
televoting, 39
TERMINATION_REQUEST, 81, 85, 86,

133, 137, 139, 140, 157
terminating CSI (T-CSI), 71
terminating SMS CSI (TSMS-CSI), 71
termination-cause, Diameter, 81, 148
Traffic Plane Function (TPF), 125, 146
transfer type, Diameter, 77
Transferred Account Procedure (TAP), 3
Transport Signaling Gateway (T-SGW), 23
trunk, 13

UMTS (see Universal Mobile
Telecommunications System)

UMTS Terrestrial Radio Access Network
(UTRAN), 16

unconditional call forwarding, 34
uniform call distribution, 33
Uniform Resource Identifier (URI), 81
Uniform Resource Locator (URL), 20
unit determination, 83
Universal Mobile Telecommunication

System (UMTS), 11

Universal Personal Telecommunication
(UPT), 40

unused quota, 63
UPDATE_REQUEST, 81, 85, 137, 138, 140,

148, 160
UPT terminal profile, 41
UPT user service profile, 41
URI (see Uniform Resource Identifier)
URL (see Uniform Resource Locator)
used quota, PQM, 63
User Agent (UA), 116, 166
user-defined routing, 34
user-name, Diameter, 78
UTRAN (see UMTS Terrestrial Radio

Access Network)

validity timer, PQM, 63
Version Not Supported, GTP’, 57
version, Diameter, 75
video telephony, 47
virtual phone, 45
Visitor Location Register (VLR), 15,

71, 99
voice call, 43
voice mail, 45
Voice over Internet Protocol (VoIP), 165

wake-up call, 46
WAP (see Wireless Application Protocol)
WAP gateway, 19, 20
WAP GET, 20, 116
WAP POST, 20
WAP PUSH, 20, 116
Wf, 126
Wideband CDMA (WCDMA), 16
WiMAX (see Worldwide Interoperability for

Microwave Access)
Wireless Access Gateway (WAG), 24, 78
Wireless Application Protocol (WAP), 19
Wireless Markup Language (WML), 19
Wo, 127
word-spotting, 43
Wp, 24
Worldwide Interoperability for Microwave

Access (WiMAX), 145, 148












