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Signaling Traffic

STP
STP
STP
STPII
L ucent Technology 5ESS-2000 STP

AM ( Adminigtrative Module) CM ( Communication Module)



SM ( Switching Module)

STP STP OSS- STP Operation and
Support System STP
L ucent STP Build ON
8 6 17 Lucent

5ESS Switch Signalling OA&M
STP Non-intrusive Monitor

STP Build-on Test & Signaling Data Anaysis



® (A B—®

® Providedia tone ® Select circuit ® Providering
® Sending digits ® Forward digits tone
® Provide ringback ® Show CLI
tone
2. 2
(Channel
Associated Signalling) (CCS-Common Channel
signalling)
Signalling Information User
Information



Trunk

Channel Common
Associated Channel
Signalling Signalling
® The Signd aways took ® Separate digital channel, called
p|a(;e over the same trunk sgnalllng link is establishted
that world carry the call; for the exchange of signalling
hence, it is called channel information; the link is shared
associated signalling among al trunks and therefore
it is called common chanenel
signalling
_______ signalling information

user information



° ( SCP)

A B
G H (SgndlingPoint) C D K L (Signalling
Tranfer Point) E F | J (SCP-Service Control Point)

STP SCP
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ITU-T
MTP Message Transter Part
Q.701  Functional Description of the MTP of SS7
Q.702  Signalling Data Link
Q.703  Signalling Link

Q.704  Signalling Network Function and Messages

SCCP Signdling Connection Control Part

Q.711  Functional Description of SCCP

Q.712  Definition and Function of the SCCP Messages
Q.713  SCCP Formats and Codes

Q.714  SCCP Procedure

Q.715 SCCP User Guide

Q.716  SCCP Performance

ISUP  ISDN User Part
Q.761 Q.711 ISUP Functional Description

Q.762  ISUP Genera Functions of MESSAGES and Codes



Q.763  ISUP Formats and Codes

Q.764  ISUP Signalling Procedures

TCAP  Transaction Capability Application Part

Q.771  Functiona Description of Transaction Capabilities
Q.772  Transaction capabilities information element definitions
Q.773  Transaction capabilities formats and encoding

Q.774  Transaction capabilities procedures

OMAP  Operation,Maintenance And Administrtion Part

Q.750 Overview of SS7 Management
Q.751.1 Network Element Information Model for the MTP
Q.751.2 Network Element Information Model for the SCCP

Q.751.3 Network Element Information Model for the MTP
Accounting
Q.752 Monitoring and Measuring of SS7 Network

Q.753 SS7 Management Functions
MRVT SRVT and Definitions of OMASE-User



TUP Teephone User Pat  Q.721~Q.725

DUP Datagram User Part  Q.741

User of SS7(OMAP  INAP  MAP..)

Layers
TC User
v
TC ISUP TUP
—] (Level 4) (Level 4)
4-6
(Null)
SCCP(Levd 4)
3
MT P Us er|s
1 MTP(Level 1~3)
2

SS7



(Protocol Stack) Leve

MTP Message Transfer Part Leve
e MTPLevel 1 Leve 1 (Signalling data link)
ITU-TG
Level 1
e MTP Level 2
(Message Flow Control)

(Error Detection and Correction)
. MTP Levd 3 MS U

LSSUFI SU

MS U MTP Level 3 LSSU

FI SU
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. MTP Leve 1

eMTP Leve 3
(Signalling MessagseMH)andl i ng,
(Signalling Network Manage
SNM)
(Routing Label)
(1) ( Message Discri mMbD&)i on,



(2) ( Message Distr HMDTI) on,

( 3) ( Message RoWtMIRAQ,

MTP Level 2

(Service I ndiSdat or ,

MTP Level 2

12



MTP

(User Pat  TUP  ISUP)

SCCP Signalling Connection Control Part
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SCCP MTP
(NSP-Network Service Part)”
(Network Layer)

SCCP

SCCP
Connectionless
Connection Oriented
(1) classO
(2) class 1

(3) class 2

(Protocol)

14

MTP

oSl
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(4) class 3

TCAP Transaction Capability Application Part

TC-User

Component
Sublayer

C <

Transaction
Sublayer

Network ¢ SCCP
Service Layer

MTP

SSTTCransaction Capability)

TCAP Transaction Capability
Application Part SCCP

non-circuuit
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related SSP SCP TCAP message

STP Transparent
TCAP message sub-layer
® Transaction sub-layer TC-user
transaction
component transaction
” transaction begin”

” transaction continue’
" transaction end”
transaction
transaction message
Application -entity
transaction
e Component sub-layer component TCAP message
(information element)

(action)

16



Component

Invoke

Return Result(Last)

Return Result(Not Last)

Return Error

Reject

| SUIP SDN | SDN

| SDN

(Basic Bearer Services)

(Suppl ementary Services)

OMAP Operations, Mai nt enan

Admi ni stration ParOMAP
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MT P
( MTP Routing Veri fiSCCPi on Te
(SCCP Routing Verification
(Circuit Validation Test)

( Management Model)

M

i)

MPManegement Process

OMASE User

|

l T OMASH eration and Maint e

OMASE Application Service Element
TCAP
SCCP
MT P

OMAP

MAP Mobile Application Part
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< -———  Subscriber Line N

ﬁ = Voice Trunk %
—  Siandina Link

Switch A analyzes the dialed digits and determines that it needs to send the call to
switch B.
Switch A selects an idle trunk between itself and switch B and formulates an initial
address messages (IAM), the basic message necessary to initiate acal. The IAM is
addressed to switch B. It identifies the initiating switch(switch A), the destination
switch(switch B), the trunk selected, the calling and called numbers, aswell as other
information beyond the scope of theis example.
Switch A picksone of it’ salinks (say AC) and transmits the message over the link
for routing to switch B.
STP C recelves a message, inspects its routing label, and determine that is it to be
routed to switch B. It transmits the message on link BC.
Switch B receives the message. On analyzing the message, it determines that it
serves the called number and that the called number isidle.
Switch B formulates an address complete message (ACM), which indicates that the
IAM has reached its proper destination. The message identifies the recipient switch
(A), the sending switch (B), and the selected trunk.
Sw itch B picks on of it salinks (say BL) and transmits the ACM over the link for
routing to switch A. At the same time, it completes the call path in the backwards
direction(towards switch A), sends a ringing tone over that trunk towards switch A,
and rings the line of the called subscriber.

19



10.

11.

12.

13.

14.

15.

16.

17.

18.

STP L receives the message, inspects its routing label, and determines that it is to
be routed to switch A. It transmits the message on link AL.

On reveiving the ACM, switch A connects the calling subscriber line to the selected
trunk in the backwards direction(so that the caller can hear the ringing sent by
switch B).

When and/or if the called subscriber picks up the phone, switch B formulates an
answer message (ANM), identifying the intended recipient switch (A), the sending
switch(B), and the selected trunk.

Switch B selects the same A link it used to transmit the ACM (link BL) and sends
the ANM. By this time, the trunk must also be connected to the called line in both
directions (to alow conversation).

STP L recognizes that the ANM is addressed to switch A and forwards it over link
AL.

Switch A ensures that the calling subscriber is connected to the outgoing trunk(in
both directions) and that conversation can take place.

If the calling subscriber hangs up first(following the conversaiton), switch A will
generate a release message(REL ) addressed to switch B, identifying the trunk
associated with the call. It sends the message on link AW.

STP C receives the REL, determines that it is addressed to switch B, and forwards
it using link CB.

Switch B receives the REL, disconnects the trunk from the subscriber line, returns
the trunk to idle status, generates a release complete message (RLC) addressed back
to switch A, and transmits it on link BL. The RLC identifies the trunk used to carry
the call.

STP L receives the RLC, determines that it is addressed to switch A, and forwards
it over link AL.

On recelving the RLC, switch A idles the identified trunk.

20



SESS-200

3.1
STP (Signalling Poing)
STP STP (Message Signa Unit,MSU)
(Destination Point Code, DPC) MSU
MSU MSU SP 5ESS-2000
STP
3.2 STP
STP
STP
STP
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(hierarchical)

Locali zati on

GTTs (Globa Title Trandlations) SCCP

Prorocol Conversion
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Voice/Data Trunks
......................... Signaling Links N SP

STP -N(N-1) Terminations

Voice/Data Trunks
......................... Signaling Links N SP

STP -2N Terminations

23



STP
STP

.3 2 B 8BT- P

Lucent S5ESS
(TUPand/or ISUP) IN
SSP SCP ( INAP GTTs... )
STP
3..3l5ERD BT P
5ESS-2000 STP Distributed
Modulized
Feature
AM- Adminigtrative Module) CM-
Communication Module ) GSM- Globa Switching

Module NGSM-Non Globa switching Module)
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o

CM
TMS
DLTU TS
S SMP
DFI
DFI
Pl
T DFI
Transmission
PH PH PH
Facilities(EL/ 000 PSU
Tl) [ [ [
5ESS2000-STP
3..325E060P
[ ) AM- Administrative Modul e

Lucent Techmd1Dbty
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Human-Machine Interface

C M- Communication Modul e

AM SM  X.25

GSM- Globa Switching Module
NGSM- Non Global Switching Module

AM SM  X.25
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[J GSM- Global Switching Module
GSM MTP Leve 3 SNM-

Signaling Network Managenent  SCCP

. SMP-Switchcing Module Processor

. TSIU-Time Slot Interchange Unit

. / DLTU-Digita Line/Trunk Unit

. PSU-Packet Switch Unit

- PSU PH-Protocol Handler
SS7

SMH-Signalling Message Handling
MTP Level 2 SCCP Route/Distribution GTT
PH
ST-PH PSU PH Shelf

PSU Shelf 16 PH N+K
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N Active

PH PH

Packet Bus LAN
[J NGSM- Non Global Switching Module

PH

NGSM \Voice Trunk SDL
SDL Time Slot
CM

GSM TSU Nal-Up

GSM  PH

K  Spare
PB-
SM TSI

TMS-Time Multiplex Switch

SM-2000  Inter-SM

28
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CM QLPS Quad link Packet Switch SM-2000

MH MessageHandler PSU QPH Quad Packet Handler

QGP QLPS Gateway Processor End Point
QPH PH
QPH A&B Load
Shared QLPS NGSM  MH
(Incoming) ST-PH
CCS Routing Function GSM
QPH QLPS NGSM
(Outgoint) NGSM
NGSM MH QLPS GSM

QPH QPH Routing Function
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3. 4 52E0S0SOT P

SESS-2000 STP M easurement
Monitoring
Performance
S5ESS-2000 STP ITU-T Q.752
Traffic Measurement Network
Management

3. 4.1 250E080F P

5 E 23-0s0T P

SS7
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Alarm System -

Critical Alarm
Maor Alarm
Minor Alarm

Alarm Processing -

. 1.2 SS7

ITU-T SS7

Leved 1

31



SESS-2000 STP MCC/TLWS

Active Out Of Service

Unvailable ...

3.4.1.3 System Performance Meas.

Recovery Audit

3. 4. STPLOPC/DPC Policing

. Unauthorized
Matrix
512 OPC-Oiriginating Point Code
512 DPC-Destination Point Code
Complementary

Allowed unless expressly prohibited by the matrix
Prohibited unless expresdy Allowed by the matrix

OPC

32



OPC

. 4 . STPILS/DPC Policing

. Circuduang R
Matrix
255 ILS-Incoming Link Set
512 DPC-Destination Point Code
Complementary

Allowed unless expressly prohibited by the matrix
Prohibited unless expressly Allowed by the matrix

| LS

33



. 4. STPMTP Message Accounting

ILS/'DPC/SI MSU
OPC/DPC/SI Octet SIF+SIO
ILS/'DPC/SI MSU
OLS/DPC/S Octet SIF+SIO

MTP Incoming M essage Accounting

20,000 Tuples

Type=MTP-IN,Date=MMDDY'Y , Time=hhmmss#records

LS SI GSM /O DPC #MSU #OCTETS

LS SI GSM /O DPC #MSU #OCTETS

LS SI GSM /O DPC #MSU #OCTETS

“«— 16Bytess —»




M TP Outgoing M essage Accounting

20,000 Tuples

Type=MTP-OUT,Date=MMDDY'Y , Time=hhmmss#records

LS SI GSM /O DPC #MSU #OCTETS

LS SI GSM /O DPC #MSU #OCTETS

LS S& GSM /O DPC #MSU #OCTETS

— 16Bytess ——»

MTP Message Accounting
255LS
512 DPC
2GSM
Link IN-Icoming,OUT-Outgoing
2 Sls ISUP SCCP

3. 4 . 3TP 3CCP Message Accounting

OPC/GTG/SSN GITs

OPC/DPC/SI GTTs Octet

35



SIF+SIO

DPC/GTG/SSN MSU
DPC/GTG/SSN GTTs Octet
SIF+SIO

SCCP DPC Message Accounting

5,000 Tuples

Type=SCCP-DPC,Date=MMDDY'Y , Time=hhmmss#records

GSM DPC GTT TG SSN #MSU #OCTETS

GSM DPC GTT TG SSN #MSU #OCTETS

GSM DPC GIT TG SSN #MSU #OCTETS

< 20Bytess ———»

SCCP DPC Message Accounting
GIT 2 SCCPDPC
2,048 GTG Global Title Group
10 SSN

2GSM

36



SCCP OPC Message Accounting

20,000 Tuples

Type=MTP-OUT,Date=MMDDY'Y , Time=hhmmss#records
LS SI GSM /O DPC #MSU #OCTETS
LS SI GSM /O DPC #MSU #OCTETS
LS SI GSM /O DPC #MSU #OCTETS

«— 20Bytess —»

SCCP OPC Message Accounting
512 OPC
2,048 GTG Global Title Group
10 SSN

2GSM

3.4.1.38 MRVT- MTMPTP Routing Verifice
Test
MTP SS7

MTP

37



MTP MRVT SS7

MRVT
MT P
MTP
MRVT
MTP Circular Routes
Inaccessible
Excessive Length Routes
Intermediate STP
MTP OMAP

1. MRVT-MTP Routing Verification Test Message

2. MRVA- MTP Routing Verification Acknowledgment

Message

38



3. MRVR- MTP Routing Verification Result Message
. 4.1.9 SRVT-SCCP SCCP Routing

Veri fication Test

SRVT-SCCP SCCP
GTT Data
SRVT
SCCP Circular Routes
Excessive |l ength route
Globd Title
SCCP OMAP

1.SRVT- SCCP Routing Verification Test Message

2.SRVA- SCCP Routing Verification Acknowledgment

Message

3. SRVR- SCCP Routing Verification Result Message

39



Lucent

OneVison Management Systems  NetMinder System

4. 2 Lucent

4. 20heVision Management Systems
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(Service of Leve)

API

ATM, Frame Reay, IP, SONET,

SDH, xDSL

(SONET/SDH)

(ATM/IP Core) (access layers, xDSL)

41



Lucent

TMN Lucent

1 (Inter-Domain Configuration Manager,

IDCM) ATM, Frame Relay, SONET, SDH, IP

Access (xDSL)

2. (Network Fault Manager, NFM)

3. DNA (DNA Capacity Andyzer)

4. Xpercom (Xpercom

Inventory/Design Manager)

5. (Customer Service Manager, CSM)

42
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OneVison Family of Products



OVM (Flow-Through Famework,

3. (pending, implemented, in-effect)

4. IDCM

OVMs L ucent
OVMs

1 OVMs



OneVision Flow-Through Framework

Service Customer
Level Record Data
Reporter Manager

Order
>>o:nno-.

OneVision®

OneVision® Customer Service OneVision®
DNA Copacit Manager Inter-Domain
Andyzer OO::QC-Q,_OJ
CORBA API Manager

OneVision Flow-Through

Framework

XpercomTM OneVision®
Inventory Network F cult
Manager Management
CORBA API

CORBA APIL

Domain
Manager
NMS/EMS

Optical
NE

egacy
Other
NE

Fr ame

ow- Through

sion FI

OneVi
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4.2.2 NetMinder System
L ucent NetMinder

PTM for packet-based systems

NTP for trouble patterning

NTM and STM for optimizing cal flows
IDM for interfrating congestion data

oD

/

Network
Operations
Center

Pure Data
Edge Packet Switch

Circuit Switch
Edge Cirenit Switch

Yuice CIMs
Edge CTMs
Data CIMs

Integration Function

557
| Link & Node
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NetMinder

(View)

TDM VolP /
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4.3 Build On

43. 1
Lucent OVMs  NetMinder

( )

Build On

TCP/IP

TCP/IP

48

TCP/IP



43. 2

STP

(WAN/LAN)

SS7

STP

Buil d On
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43. 2.1

STP
STP
1 EVTLV.35
2.
3. SS7

T % SS7
v Network

‘ LAN
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4 3.

(Network Troubleshooting)
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Build On

SAN(Stroage Area

Network)



