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Public Switched Telephone
Network (PSTN)

» Three components:
» Customer premises equipment (CPE)
v Telephone set, private branch exchanges (PBX)
» The transmission facilities
v'Trunks and subscriber lines
» The switching system
v’ Central offices (CO), tandems

*PSTN : : circuit-
switching ( ) SS7, intelligent
network, ISDN
. 3
*Customer premises equipment (CPE):

, (PBX)
*The transmission facilities: ,

( subscriber line) (

trunk)
*The switching system: Exchangers,

«Central office (CO) , End
office ( ).

*Tandem trunk . Tandem
CPEs.

. (charging zonefor local call)
(local tandem) CO

. Toll tandem ( ) inter-exchange
tandem Co
(long distance calls).



PSTN Architecture

Basic Rate
Interface

Adaptor

Subscriber
Line

O O] ] S (0] (] [ 7

*ISDN: Integrated Services Digital Network
*|SDN , )

*BRI: basic rate interface provides 2B+D. (B: 64Kbps voice, D: 16kbps
signal)

*PRI: primary rate interface provides 23B+D. (B:64Kbps voice, D:
64kbps signal)



Call Setup and Release

» A call requires a communications circuit
between two subscribers.

» The setup and release of connection is
triggered by signals.

035712121 35712121 5712121 12121

Trunk Trunk Trunk @ .
signa .
signd > signal - ianal
i Sgh » signal
) .  signd
sgnal |« signal B signal < signal ;
: circuit connection.
: (signal),
; signal
CC-AC-EC-LN, ex: 886-3-5712121 886,
AC, ,
CO,
router, (routing table)
, hop.
. : (interconnection), (information
receiving), (contral), (information transmitting),
(altering), (busy testing), (attending)
(supervision).
. central office,
(Battery Feed), (Over-voltage Protection),
(Ringing), (Supervision), (Codec), (Hybrid)

(Testing).



Signaling Systems (1/2)

» Besides delivering subscriber voice and data
information, telecommunication network
requires a signaling system.

» Tandems and COs perform all tasks for call
controls.

» Signaling is the communication of control
information between the signaling elements
via some prescribed protocol.

» For control call setup, administration, disconnect
of the circuit

, call connection, release

*Signaling system , signdl

*Signa

tandem COs
signaling elements




Signaling Systems (2/2)

» Two types of signaling functions:
e Supervisory signals
v Supervising
v Alerting

v'Call process 1209 1336 1477 1633
» Address signals 697 |1112113||A

770 | 4

5

Analog User-to-
Network Signaling: 852 | 7 || 8
0

DTMF (Dua Tone 9a1 | *
Multiple Frequency)

6B
9]|C
#||D

10

. signal

*Supervisory signals are used to initiate a call request, to hold or release an

established connection.

*Supervising : call connection

subscriber  switching system subscriber lines  trunk
idle  busy : : : ,
*Alerting: subscriber :

, ringacaled phone off-hook warning.
Call process
subscriber : :
(Reorder tone), (ring back tone)  abusy tone (
*Address signals contain , caler

*CAS Dia Pulse  Dual Tone Multi-Frequency. CCS
message

cal

)



Interoffice Trunk Signaling

» Control information exchange among the
switches is achieved by interoffice trunk
signaling.

» Two approaches:

» Channel associated signaling (CAS)

 Signaling and voice shares the same inband
channel.

» Common channel signaling (CCS)
» A separate out-of-band signaling network to carry

signaling message. 1
. user-to-network signaling,  subscriber
signaling.
. ( CO tandems) :
(Interoffice trunk signaling, network-to-network

signaling, inter-exchange signaling).
eInteroffice trunk signaling

. interoffice trunk signaling
*CAS( ): per-trunk, in-
band signaling. , the call control path Speech

, cal control signal  voicetraffic . R1

Modified.
*CCS( ). signal  voice channel. 1950s and
1960s :

*1976, AT&T Common Channel Interoffice Signaling

(CCl1S) itstoll network. CCS5,

CCITT Signaling System No.6 Recommendation
*R2 Interoffice Trunk Signaling CEPT 1960

*|ISDN SS7.



CAS Architecture

7 L
L]
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*Advantage of CAS ( ): line signaling.
*Disadvantages of CAS:

. signaling type, call setup and release.

. database

*Signaling rate 30bps.



CCS Architecture

13

*CCSisaout-of-band signaling network,

*CCS

*CCS: Ex: R2 signaling, signaling system number 7 (SS7).




The Advantages of CCS

» Signaling can be efficiently delivered by using
signaling links.

» Since the all attempts are released by the
signaling links, better utilization of voice
trunks can be expected.

» Singling can be performed during
conversation.

14

ecall control signal  voice traffic

. , offices redundant links
reliability.
. connection look ahead. connection

. local exchange carrier  interchange carrier



Subscrber Line

Example of CCS

by

T

act Signaling Connection /—\

/ \

CIC50

O

Off Hook
'—>
Dia Tone
SM2IZL,| | AM(CIC=5, Called Number=5712121) | Ringing
ACM(CIC=5, ...)
ANM(CIC=S5, ....) IAM: Initial Address Message
< ACM: Address Complete Message
. ANM: Answer Message
K Conversation REL: Release Message
On Hoo .
= RCM: Rel Ci lete M
REL (CIC=5, ... case omplete Message
On Hook
| RLC(CICSS, ...) -—
15
ISUP , ISUP , ,
busy, IAM REL, cadler RLC




Signaling System Number 7
(SS7) Protocol

16

SS7 , layer protocol




Signaling System No. 7

» The first CCS system is signaling system
number 6 developed in the 1970s.

» The modern CCS system is SS7.

» SS7 is a dedicated data communication
network and similar to the packet network.
» SS7 follows ISO 7 layer architecture.

» SS7 is used for ISDN and PCS. Signaling

between a PCS network and the PSTN are
typically achieved by the SS7 network.

17

e 1878 , 1892 step-by-step switch, 1924
crossbar switch, 1960 stored program control switch, 1972
CCs , CCIS CCSNo.6.
1970 CCITT SS6, 1980 SS7, 1984, 1988
improvement.
*SS6 2400bps  datalink signals. SS7 64kbps
datalink signals.
*SS7 plain old telephone service (POTYS) ,
. , SS7 signaling system. satellite
links. SS7 CCITT ISDN

*PSTN Intelligent network (IN), PCS, IDSN  Access network
SS7 :



The SS7 Signaling Protocol

OSl Layers The SS7 Layers
e |
Application I
TCAP
Presentation
Session
Transport
SCCP
Network
MTP Level 3
Data Link MTP Level 2
Physical MTP Level 1

18

SS7 .
*TCAP: Transaction Capability Application Part
*SCCP: Signaling Connection Control Part
*TUP: Telephone User Part
*|SUP: ISDN User Part

*INAP: Intelligent Network Application Part
TCAP

*MAP: Mobile Application Part
*OMAP: Operation Maintenance Administration Part
*MTP: Message Transfer Part
*NSP: Network Service Part
SS7 , OSl 7 layers.




The SS7 Protocol Layers (1/3)

» The Message Transfer Part (MTP)

« MTP Level 1 defines the physical, electrical and

functional characteristics of the signaling.
v/100111010110000011100111001.....

* MTP Level 2 provides reliable transfer of signaling
messages between two directly connected
signaling points.

* MTP Level 3 provides the functions and
procedures related to message routing and
network management.

MTP2 MTP3 ISUP

19

*MTPlevel 1 signa link  bearer . 64kbps  digital line
TlorEL( analog 4 or 3kHz spacing).
. ITU-T Q.702
. , Coding, Time slot number, bit rate, framing,

impedance bit invert.

*MTPlevel 2 MTP1 :
error detection and correction, flow control, signal unit

delimitation and alignment ( ), initial alignment(
). MTP level 2 HDLC specification .
. ITU-T Q.703
. (signaling link) , X
(delimitation, flag=01111110 , signal unit,

SU), (alignment), (error detection,
sequence number), (error correction),

(initial alignment), (signaling link error rate

monitoring), (flow control)

MTP2 : MTP3
*MTPlevel 3 signal , message : network
, network  statusinformation signal  routing

. ITU-T Q.704

*MTP3 , ,



The SS7 Protocol Layers (2/3)

» The Integrated Services Digital Network
User Part (ISUP)
» Establishes circuit-switched network connections
» Ex: Call setup or release

» Signaling Connection Control Part (SCCP)

» SS7 message routing is performed at the MTP
and the SCCP of a node.
* Global Title Translation (GTT)

e To transfer Circuit-relative and non-circuit-related

signaling information
20

*|SUP (i.e., cal control: voice :
) ( : , cdler
, user to user signal), call status, trunk management.
*|SUP 2POTS , 21SDN , 1POTS 1ISDN
cal control
|SUP ( TCAP)
. parts( ISUP ):
*Broadband ISDN User Part: broadband ISDN connections
setup/release.
*Telephone User Part (TUP):
*SCCP MTP : network layer :
circuit-relative ( ISUP end-to-end connection, ISUP
MTP)f non-circuit-relative( GTT  efficient routing services)
*PCS cancellation con-circuit-related
. SCCP oS 34 .( ),
. (message sequence), TCAP timeout
constraint.
«SCCP connectionless ( connection, i
TCP)  connection-oriented ( connection, UDP).

. MIN :

Va \




The SS7 Protocol Layers (3/3)

» Transaction Capabilities Application Part
(TCAP)

» Provide the ability to exchange information between
applications

* Non-circuit-related signaling

» The Mobile Application Part (MAP)
» Application of TCAP
* 1S-41 & GSM MAP are implemented in MAP layer.

» The Operations, Maintenance, and
Administration Part (OMAP)

21

*TCAP non-circuit-related :
(ex: MAP, 1S-41, SCP database 080 :
] L] ] )l

*TCAP components syntax, Basic Encoding
Rules (BER) standard. ( OSl transfer syntax ).

’|S41 mobility management, 50 TCAP operation

(for inter-M SC handoff, automatic roaming, OA&M).

eIntelligent network TCAP AP, hardware.

°IS41 TCAP SCCP class 0 connectionless service

*TCAP MAP, OMAP, INAP, ...etc.
*OMAP: network management  TCAP ,
*MAP TCAP : mobile

IS41 GSM MAP
*|SUP (i.e., cal control: voice ,

) ( : : caller
, user to user signal), call status, trunk management.

. parts:

*Broadband ISDN User Part: broadband ISDN connections

setup/release.(  ISUP )

*Telephone User Part: ( ISUP

BSSAP



Components and Links of SS7

22

SS7

traffic load share,

recovery

SS7

reliability,

45%

redundant fashion

link

links

, signd

. Error



SS7 Network

@\ =

Service Switching Point
(SSP) __________________________ i
Signal Transfer Point  p-Jin Anther carrier's
(STP) SS7 network
Service Control Point 23
(SCP)

C-link

*SSP: MSC, switch.

*SCP: HLR/VRL

*STP: router

*D-link: STP pairs cross different vendors, ex: PSTN and PCN
*B-link: two STP pairs in the same vendors



Components of SS7

» Three distinct components of SS7
» Service Switching Point (SSP)
 Signal Transfer Point (STP)

» Service Control Point (SCP)

» Note
* Trunks connects SSPs to carry user data/voice
information.
 Signaling links connect SCPs to STPs, and STPs
to SSPs.
24
*SS7 ;
*SSP: : : : subscriber
trunk, billing.
 PSTN, SSP , tandem end
office. PCS, SSP MSC.
*SSP CPE  subscriber lines , CPE
call processing. , SSP
, , .SSP S5/ source
destination. STP, SSP SSP
SCP
*STP ( ): , voice data, STP
SS7 , SS7 signd . ,  routing
. reliability , STP . STP
, screening
*SS7 OSl layer 3.
. STP SSP .
*SCP software & database : 0800
SSP SCP, SCP address SSP,
SSP :
» mobile applications, SCP HLR or VLR.

<CP TP ) P




Signaling Links of SS7

» 6 types of signaling links in SS7.
* A-link: access link
* B-link: bridge link
» C-link: cross link
» D-link: diagonal link
e E-link: extended link
e F-link: full associated link

25

64kbps, full duplex, digital transmission channel.

«3 components of SS7 are STP, SCP, SSP

*A-link: STP-SCP, STP-SSP( MSC,SMSC)

. SSP or SCP signaling link,  Access Link (A-
link),  STP pair

« MSC SSP, A-link MSC PSTN
STP pair

. : A-link 56kbps :
64kbps. T1 E1

*The number of A-links between an SSP and an STP pair can be
up to 128. Most switch suppliers have limited 16.

*E-link: reliability, STP SSP,
: E-link.
*B-link: STP pairs STP-STP
*C-link: STP pair 2 STP.
, C-link status message.
*D-link:  Diagonal link, vendor STP-STP pair (ex:

PSTN and PCN), signals  link
*D-links are deployed in a quad arrangement with three-way path

diversity. The maximum link set size is 64.

*Signaling links that connect STPs of different networks (e.g.,
PCN and PSTN) are called D-link.




Interconnection between a PCS
network and the PSTN

Signaling
Links

SCP: Service Control Point
STP: Signal Transfer Point
SSP: Service Switching Point

PCN
(PCS Network)
PSTN
26
. SS7 PCS PSTN ,
4 .
. (signal) (trunk)
STP  STP( router) : D-link
signaling links
*PSTN SSP PCS MSC )
. PSTN userdata SSP Tandem, Tandem
MSC Type 2A .
. PSTN userdata SSP  Endoffice, End office
MSC, Type 2B .
. , 080 , tandem : Type
2B interface, .
. PSTN STP MSC : STP,

,PSTN STP PCS MSC , A-links



Point Code

» Point codes (PCs) are addresses used for
message routing in SS7 networks.

» Each SS7 network element is assigned with a
unique point code.

Siw - &

),

point code point code
=220 =460 27
SS7 ( ) :
point code ( ), SS7 . 14 bit  point
code, signal .
", 6 ( 3hit
8 hit / : 3 bit /
. 4-150-1, 10 9393.

4-150-2, 10 9394.




SS7 Signal Unit Format

e MTP | pper | MTP .
Level2 | |ayer Level 3 . e Level 2 R
8(Flag) 16 32 8 2/6 17 1 7 8 (Flag) |bit
lom111110{ck | siF | RL | sio /] L1 |[{FsN|q{BsN]o1111110]
- - N ‘~~\\\\\B B .
"~ First bit transmitted
4 14 14 N 4 4~
| sccPUserData |sLs| opc | ppc | | ssF | s |

Example: SCCP message

BSN: Backward Sequence Number
BIB: Backward Indicator Bit

FSN: Forward Sequence Number
FIB: Forward Indicator Bit

LI: Length Indicator

SIO: Service Indicator Octet

Sl: Service Indicator

SSF: Sub-service Field

RL: Routing Label

DPC: Destination Point Code
OPC: Originating Point Code
SLS: Signaling Link Selection
SIF: Signaling Information Field

28

*SS7  signal unit

(upper layer ),

level 3 , LI

*Fill-in signal unit (FISU):
(L1=0).

oLI: Length Indicator,

*SS7 ,
MTU,

*Flag=01111110

*Message signal unit (MTU): LI>5, MTP2
sLink status signal unit (L SSU):

Level 3

RL (Routing Level)

MTP signa
MTP3 :
MTP2 : upper layer
8-16 bits SF(LI=1or 2).

MTP2 : upper layer
upper layer

FISU LSS ,

(delimitation).

*FSN: Forward Sequence Number, BSN: Backward Sequence Number,

message flow

*Retransmission:  SS7 Forward (Backward) ,
BIB=1 (FIB=1) FSN (BSN)

*SSF: Sub-service Field, ( =00xx

=10xx),

*Sl: Service Indicator,

(MTP3=0,1/TUP=4/I SUP=5/SCCP=3).

*SIF: Signaling Information Field

, 3-272 bytes

level 3



MTP Layer Routing

» Destination Point Code (DPC) = actual
address of the destination node.

» Lookup tables is used in the MTP

DPC | Link Set
200 | 31,32 DPC |Link Set
Routing Table : : 2(.)0 6.1
DPC [ Link Set ) 3 \
32 . 51
200 | 11,12 y 200 R b
SSP SSP 300

Speech ciretiit 13 ™
1002
CIC [OPC | DPC \ -~ 26

25 = 20
5 me m

. SS7 : MTP  SCCP
. . SSP, STP, or SCP

. MTP 1-3, , DPC
*DPC .MTP .
*OPC originating .OPC,DPC  SLS(signding link
selection) MTP3 field
. OPC DPC , source IP  destination IP.
CIC voice .
. MTP : SCCP .

« SCCP address  called party address (PC+SSN+GT)  calling party
address. SCCP GTT routing.



SCCP Layer Routing

» Global Title Translation (GTT) is a function
defined within SCCP.
» Performed at a STP or MSC.

» GTT is the process of translating a network
layer address, dialed digits, or a service
subsystem number (SSN), to the point code
of the destination SSP.

» Routing based on GT translations
» Called Party Address (PC+SSN+GT)

» Calling Party Address (PC+SSN+GT) 30
*GTT: Global Title Trandation  SCCP function.
GTT HLR/VLR (SSN),
HLR/VLR SS7 :
hop  point code. point code.
e SCCP entity number SSN, , SSN
ASE (application service entity)  address. :
: SSN. HLR , SSN  0000110. SSN
. 800 : :
*MSC 800 ,  request message GTT
STP.
*STP 800 tranglation services : SCP
, request SCP.
*SCP 800 XXX XXXX ,
directory number. SCP STP. (STP
GTT message SCP
hop  point code.)
*STP MSC.
e STP : MTP1-3 , SCCP

GTT



GTT Example

I nternational
SS7 Networ k

DPC

GTT Table (GA) LI TebleCB) GTT Table(B)
e e
GTT Table (A) GT DPC G:T %F';C GT DPC
CINEELE ~ | B . : | A
* GA . : : : :
: : \
*: Global Titleof HLR
VLR, VLR HLR
*VLR  request message GTT STPA.
STPA , address GTT Table, hop
(GA)  point code, DPC , request :
*SSPGA , address GTT Table, hop
(GB)  point code, DPC , request
. STPC ( STPC GPP), SSPGB ,
address GTT Table, hop (STPB)  point code,
DPC , reguest .
*STPB , address GTT Table, hop

(SCPB) point code, DPC , request
. GTT (for SCPB)




SCCP Message Embedded TCAP
Message o |
=P First bit transmitted

Leve 2 |  Leve3 L Level 2 N
8(Flagg 16 | SCCP 32 8 26 1 7 1 7 8 (Flag) |bit

lom111110{ck | SiF | RL | sio /] L1 |[{FsN|q{BsN]o1111110]
N TR 8
.4 14 14 4TTa
SCCP message |sts| opc | ppc | ssF | si=o011|

User (Calling PartyCalled Party| Protocol | M essage
Data| Address Address Class Type

Message Type: Unitdata ‘00001001’

TCAP message Protocol Class; Class 0 or Class 1

Component | Transaction
Portion Portion 32

SCCP message TCAP message.

*SSF: Sub-service Field, ( =00xx
=10xx),

*Sl: Service Indicator,
(MTP3=0,/TUP=4/ISUP=5/SCCP=3).

*SIF: Signaling Information Field , 3-272 bytes
*CK: check hits.




PCS/PSTN Call Control Using
ISUP

33

land),

SS7  ISUPlayer.

PSTN (land-to-mobile), PCS
; signaling.

(mobile-to-



Interactions between a PCN and

the PSTN

» Interconnection Interfaces
» Message Routing
» Mobility Management

» Call Control
34
(interconnection), PCS PSTN
(interaction). 4 :
(Interconnection Interfaces): , PCN PSTN

(Message Routing): PCN  PSTN

(Mobility Management): mobile users

(Cdll Control):  mobile user

call control.




ISUP Message

» ISUP messages
» Establishes circuit-switched network connections
o Call setup/release between the PSTN and a PCN.

» ISUP messages that are delivered by MTP
routing.

35

PCN PSTN SS7  ISUP
e |SUP call control,
. PCN  PSTN, ISUP
e |SUP MTP, MTP ISUP

Type 2A with SS7 (tandem  MSC) , PSTN
(land-to-mobile), PCS (mobile-to-land),




Basic Call Setup
Phone A - - Phone B

Off Hook >

< Dial Tone

Dial Digits (Setup) IAM (Setup)

A4

(Setup) Paging
Dial_Tone Off (Preceedin Initial Dial Tone (Page|Response)
RAB Assignment

. <« ACM (Alert)
RAB_Assignment <
Call Path Establishment
:Ringback Tone (Alert) Ring Tone (Alert) N
ANM (Connect) |« Off Hook (Connect)
| &ingback Tone Off (Connect Connect Ack
Ringback Tone Off (Connect Ack)
| Conversation | 36
I I I
. : PhoneA  PhoneB switch
*Off Hook: . Dial Tone: . Dial Digits:
*Ring Tone: . Ringback Tone: ring.
* switch |SUP message.
e|nitial Address Message (IAM): trunk
=Address Complete (ACM): :
alert, trunk
*Answer Message (ANM): Phone B ,

*Phone  switch signal



Basic Call Release

[ [
| Conversation |
On Hook (Disconnect)
REL S .
Release g Disconnect
| call Path Release
§ RLC Release:
Call Path Release |
37

. Phone A Phone B
*On Hook:
* switch | SUP message:

*Release (REL):

*Release Compete (RLC): trunk idle
* switch Release Compete(RLC) 05 1 ,

trunk.




Land-to-Mobile Call Setup and
Release

PSTN PCN

T

End
Office

IAM
Step 1 1AM
Step 2 cor cot
ACM ACM Step 3
ANM ANM Step 4
Step 5 REL
REL 18
RLC RLC Step 6
. tandem Type 2A with SS7 (Tandem  MSC) Land-to-Mobile Call Setup and Release
, signaling 1) ->(@2)->@)-> (4 ->(5), . trunk,
, signaling.
*Step 0. PSTN (MIN), EO (end office) . EO
HLR , EO HLR, temporary local directory number
(TLDN).
. EO HLR ,EO MIN (i.e., GMSC)
*Step 1. EO TLDN Initial Address Message (IAM)  PCN MSC, ,
trunk.
*EO busy, 1AM tandem.
1AM continuity check. ( (1)->(2)->(3)->(4)->(5)).
*Step 2. EO tandem 1AM continuity check, trunk ,
continuity check ,EO Continuity Message (COT)  tandem, trunk
*Step3. MSC IAM, MSC MS. :
*Event 1. MS , cal forwarding  call waiting , MSC Release
(REL) EO, busy line situation .
*Event 2. MS idle ,MSC Address Complete (ACM) EO ( (5)->(4)->(3)-
>(2)->(1)).
*Event 3. MS ( ), MSC REL EO.
*Step 4. MS ,MSC Answer Message (ANM)  EO, .
*Steps 5. and 6. PSTN (calling party ) ,EO Release (REL) ,
MSC REL, Release Compete (RLC), trunk idle . EO tandem Release

Compete(RLC) 05 1 trunk.




Mobile-To-Land Call Setup and
Release

PSTN

L ocal Exchange Interexchange Carrier L ocal Exchange
Carrier LEC2 Carrier LEC1

PCN

o Tanzd em Switch Switch Tandem
IAM
IAM 1AM 1AM AM EXM
CcOoT COT
CcoT cor cer
ACM
ACM ACM
ANM ACM ACM
ANM ANM ANM ANM
suUs sus
REL L % sus sus
REL REL 39
aLc RLC RLC RLC RLC
. tandem Type 2A with SS7 (Tandem  MSC) Mobile-to-Land Call Setup and Release
. , PCN - Loca Exchange Carrier, LEC1 - Interexchange Carrier,
IXC - LEC2 .
. Land-to-Mobile , MSC Tandem 1, Exit M essage
(EXM)  MSC, SS7 (IAM) IXC.
. Tandem 1 IXC ACM, ANM, REL, EXM timer timeout ( Tandem 1
IAM IXC timer), Tandem 1 EXM  MSC.
. Continuity (COT), Tandem 1 EXM  MSC.
. , PSTN  (called party) , End office Suspend Message (SUS)
*EO SUStimer, EO 14 16 :
*Event 1. MS (calling party) ,MSC REL. EO trunk.
*Event 2. PSTN , EO Resume Message (RES) MSC, SUsS
timer.
*Event 3. SUS timer ,EO trunk REL MSC.
. MSC SUS, SUS timer, MSC 10 32 :
*Event 1. ( Event 1) MS (calling party) , TheMSC REL EO trunk
*Event 2. ( Event 2) MSC EO RES, MSC SUS timer
*Event 3. ( Event 3) MSC EO REL, MSC . FLC.

*Event 4. SUS timer , MSC




Summary

» SS7: out-of-band signaling method

» Components and Links of SS7
» 3 components: STP, SSP and SCP
* 6 links: A-F links.
» Interconnection between PCN and PSTN

» PCN/PSTN Call Control Using ISUP
» Land-to-Mobile Call Setup/Release Procedures
* Mobile-to-Land Call Setup/Release Procedures




