TTCHEAE

Standard

[ Principles for a Telecommunications management J
network

2.0

20010 11 27

THE TELECOMMUNICATION TECHNOLOGY COMMITTEE

Telecommunication
Technology
Committee






3.1
3.2
3.3
34
3.5
3.6
3.7
3.8
3.9
3.10
311
3.12

3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
3.21
3.22
3.23
3.24

3.25
3.26
3.27
3.28

ReEferenCeS . .o e 7
(19 1] 17 10 8
business management layer ..........coocieiiiiiiiiian. .. 8
data communication network ..................... 8
element management layer ... 8
Finterface ..ocooviiieiiii e 8
f freference POINES ..o e 9
function block ..o e 9
g reference POINES ....ocieie i c e e ceiaaeeeeaaas 9
It ace ... s 9
logical layered architecture .................. 9
M reference oINS .....cviii e el 9
MBNAJEd FESOUICE ....e vt cieie et e e ceeeaaee e e e e aaaaaeeaenn 9
management application
function 9
management domain .......ciieeirioiiii e 10
management function .............ooiiiiiiiiiai e 10
management functionset ............coooiiiiiiiiian... 10
management layer ..o e 10
MANAgEMENE SEIVICE ...t it 10
network element ... ...l 10
network element function .................... 10
network management layer ...l 10
operations SYStem .......c.eciiiiaiiiiaaiaan. 11
operations systems function ............... 11
physical block ... e 11
Public Telecommunication Operator

(PTO) .11
Q Qadapter ... e 11
Q Qinterface .....ooiiiii o 11
q g reference PoINtS .....c..ceoiii ot e 11
reference POINE .....ovii et e eieee e eeeaaees 11

2 JT-M3010



3.29
3.30

331
3.32
3.33
3.34
3.35
3.36

51
5.2

9.1

9.2

9.3

9.4

9.1.1

9.1.2

9.1.3

9.14

9.2.1
9.2.2

9.4.1
9.4.2
9.4.

service management layer ...........ccioiiiiiiiiion. 12

telecommunications management

network 12
transformation function .............oooiiiiiiiiiii i 12
WOPKSEAHION ... 12
workstation function ...l 12
X XIMerfate ... 12
X X reference POINS ... e 12
3 12
Abreviations ... ... e 13
Introduction .. ... . e eaaaa 15
GENEral .. e, 15
TVN Relationship of a TMN to
a telecommunications NEtWOrK .......ooo i 15
Field of application ....... .. .cciiiiiim i 16
TMN Basic objectivesfora TMN . ... ... ....... 17
TMN (General TNM requirements). . . ......... 18
TWVN TMN functional architecture ............ 18
TVN (TMN function blockS) ....cceeeice i 19
(CskH) Operations Systenms
FUNCLON (OSF) BIOCK .....cuiiiieiese e
(NEF) Network Element
Function (NEF) DIOCK ..o e
(WsF) Workstation Function (\WSF)
o] (Yo ZQ RSO RROP
(TH Transformation Function(TF) block ...........cccveveieinnnne
TWN TMN Functionality ... ..o 20
Management Application Functionality ....................
Support FUNCHONAIILY ..o
TVN TN TMN Management
Function Sets and TMN Management Functions ................c......... 21
TVN TN reference POINtS ....ocuniiee et cceeeeaaeeaas 21
Classes of reference pointS .......cccccevvivveevesiese e
Reference point descriptions and usage ...................
Relationship of reference points to
TUNCHON DIOCKS ...t e e

3 JT-M3010



10

11

9.5

10.1
10.2
10.3

10.4

10.5

10.6
10.7

11.1

11.2
11.3

11.4

11.5

95.1

9.5.2
9.5.3

11.1.1
11.1.2
11.1.3
11.1.4

11.5.1
11.5.2
11.5.3
11.5.4

11.5.5

TWVN TWVN
(TMN Logical Layered Architecture within the
TIMN functional architeCture)..........coeeioiiiiei i ieaeaaaaanes 24
Management function layers of
21051 = ot 10 TS
Information layering prinCIpIeS ..........ccoccvviviivveeie e
Functional interaction between
MBNAGEMENTE JAYETS ...t bbb
TVN TMN information architecture .......... 29
PriNCIPIES ...neiiie e e 29
Interaction model .........ociiiiii e 30
TVN TN management information
models .31
TVN TMN management information
Bl MBS . e 31
Information model of a reference
point ...31
Reference pointS ..ot e 31
TWVN TVN
TIMN logical layered architecture within the
TMN information architecture ..........coiieiiii i ciiieeeene 32
TVN (TMN physical architecture) .............. 32
TWN (TN physical blocks) ......ovveiiiiiiiiiiii e A
(Operations SYSEEIM).......c.coiviereereeseseseeee e e seeee e e
QL 'S0 0.0 L 0 o) IR
(Network EIement) ...
(VWOIKSEAION): ..ot
(Data Communication Network)................... 35
TWN TWVN
TMN logical layered architecture within the TMN
physical architeCture ..........coioit i aaee e 36
(Interoperable
(11Tl g7=Te s o o < o ) 1 36
TVN (TN standard interfaces).........cccoeeeeen.... 36
Q (@ 11 (=l 1= o) ST
F (F INEEITACE). ......c vttt
X 0, 111= 7= o RS
TMN TMN (Relationship of
TIMN interfaces to TMN physical blOckS)..........ccocviiiieiiiee e
TMN (TIMN standard INtErfaces)..........ccevvvivieneenennseesee e

4 JT-M3010



TVMN (Relationships between TIMN architectures)
38
121 TWVN TMN e 338
12.2
(Relationship between reference points in the functional
and information architecture specifications and physical
interfaces in an implementation of the physical
o 0 1] U0 101 =) 40
12.3 (SMK ' Shared management knowedge)..........cccoeeee.. 43
TVN TVN TMN conformance and TMN compliance 44
13.1 INtrodUCHION ... oo e 44
13.2 TVN TMN conformance definitions ...................... 4
133 TWN TIVN interface
Protocol CONTOMMBINCE ... et e e e e aaaaaeeeas 4
134 TWN (TN interface
information COMfOrMBNGCE) . . . . . . c et e e 45
13.4.1 A (Level A interface
INfOrMation CONMFOIMMANGCE) ..........coveeeee et nees
13.4.2 B (Level B interface
INfOMation COMOMMBINGCE) ........cciiiiirieeeesie st
13.4.3 C (Level C interface
INFOIMAtION COMTOMMBIGCE) ........cueivirieieeieierie sttt
135 TVN (TMIN cOmPliaNCE) ... v e e e e et i e eeeeaeeas 46

5 JT-M3010



TMN
M.3010

2000 ITU-T

ITU-T

M.3020 M.3200 M.3400 M.3100 M.3180 X.25 X.500 X.500 X.700 X.800 X.901

Jr-M3010



TMN(TELECOMMUNICATIONS MANAGEMENT NETWORK)
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[4]

5]

[6]

(8]
(9]

(Scope
TMN(Telecommunications Management Network) TMN
TMN TVN
TVIN TVN
TWVN
LLA
TMN
References
ITU-T
ITU-T
ITU-T
ITU-T
ITU-T X700 (1992), Management framework for Open Systems Interconnection
(O8l) for CCITT applications.
ITU-T X701 (1997) ; ISO/IEC 10040:1998, Information technology Open Systens
Interconnection  Systems management overview.
ITU-T X703 (1997) | ISO/IEC 13244:1998, Information technology Open distributed
management architecture.
ITU-T X.724 (1996) | ISO/IEC 10165-6:1997, Information technology Open Systems

Interconnection  Structure of management information: Requirements and guidelines for
implementation conformance statement proformas associated with OSI management.

ITU-T X.720 (1992) | ISO/IEC 10165-1:1993, Information technology Open Systenms
Interconnection  Structure of management information: Management information model.
ITU-T X725 (1995) | ISO/IEC 10165-7:1996, Information technology Open Systems
Interconnection  Structure of management information: General relationship model.

ITUT X290 (1995), OSI conformance testing methodology and framework for
protocol Recommendations for ITU-T applications General concepts.

ITU-T M.3013 (2000), Considerations for a telecommunications management network.
ITU-T M.3020 (2000), TMN interface specification methodology.
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[10]

[11]
[12]
[13]
[14]

[15]
[16]

[17]
[18]

[19]
[20]

3.1

3.2

3.3

3.4

ITU-T M.3200 (2000), TMN management services and telecommunications managed
areas: Overview.

ITUT M.3400 (2000), TMN management functions.
ITU-T Q.811 (1997), Low layer protocol prdfiles for the (3 and X interfaces.
ITU-T Q.812 (1997), Upper layer protocol prdfiles for the 3 and X interfaces.
ITU-T X.200 (1994) | ISO/IEC 7498-1:1994, Information technology - Open systens
interconnection - Basic reference model: The basic model.
ITU-T M.31xx-series, Generic network information model.
ITUT X.73x-series, Management functions and ODMA functions.
ITU-T G.85x-series, Telecommunications management network.
ITU-T Q.82x-series, Specifications of Signalling System No. 7 - (8 interface
maintenance.
ITU-T Z.300-series, Man—-machine language - Basic syntax and dialogue procedures.
ITU-T M.3000 (2000), Overview of TMN Recommendations.
Definitions

business management layer

data communication network

TMN DCF

element management layer

F interface
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3.9

3.10
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TMN
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WSF TMN
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3.13 management domain

3.14 management function
3.15 management function set
TVN TMN

TN
OSl SMIH(system management function)

3.16 management layer

3.17 management service

3.18 network element
NEFs

3.19 network element function
TIVN OSF

3.20 network management layer
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3.22

3.23

3.24

3.25

3.26

3.27

3.28

operations system

OSFs

operations systens function

TIVN

physical block

Public Telecommunication Operator (PTO)
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Q interface

q reference points

NEF OSF QAF OSF OSF  OsF

reference point
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3.29

3.30

3.31

3.32

3.33

3.34

3.35

3.36

service management layer

telecommunications management network
transformation function
TIVN TIVN
TMN TN
workstation
WSFs
workstation function
TMN
X Xinterface
X
X X reference points
TMN OSF
TN OSF TMN
OSF X
user
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AE
ASN.1
ATM
BML
B-OSF
CMIP
DCF
DCN
EML
E-OSF
GOMO
IN
ISDN
ISO
ITU
LAN
LLA
M

M
MAF
MAN
MIB
MIS
MO
NE
NEF
NEFMAF
NML
N-OSF
@)

Abbreviations

Agent
Agent/manager
Application entity
Abstract Syntax Notation number One

Asynchronous Transfer Mode

Business management layer

Business Management Layer Operations Systems Function
Common management information protocol

Data communication function

Data communication network

Element management layer

Element Management Layer Operations Systenms Function
Guidelines for the Definition of Managed Objects

Intelligent Network

Integrated services digital network

Intermational Organization for Standardization

Interational Telecommunication Union

Local area network

Logical Layered Architecture

Manager

Mandatory

Management application function

Metropolitan Area Network

Management information base

Management information service

Managed objects

Network element

Network element function

Network element function Management application function
Network management layer
Network management layer
Optional

Orerations, Administration and Maintenance

Ohbject Identifier

Operations system

Oyperations systems function

Operations systems function Management application function
Open systens interconnection

Private branch exchange

Public Telecommunication Operator

Q adapter

Quiality of Service

Resource

Synchronous Digital Hierarchy

Shared management knowedge

Service management layer
Service management layer

Operations Systems Function

Oyperations Systems Function
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TF
TMAF
TMN
WSF
WSSF

Transformation Function

Transformation Function Management application function
Telecommunications management network

Workstation function
Workstation Support function

14
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5 Introduction

51 General
PTO TVN
DrvN
TMN TVN
TVN
TMN
TMN
5.2 TVIN Relationship of a TMN to a
telecommunications network
TMN
TVN
TN
TVN  TMN 2)
NE
TIVN TVN
D TwN ITU-T
2) VN TIVN TIVN

15

M.3013
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Workstation

TMN Operations Operations Operations
system system system
RA?\EZH Data communication network
....... Transmission |....... .....| Transmission |.......
Exchange wstensgo Exchange wstensgo Exchange

NOTE — The TMN boundary represented by the dotted line may extend to and manage

customer/user services and equipment.

TMN
6 Feld of application
TMN
ISDN ATM
Private Network
TMN

16

Telecommunication network

SDH

T0405910-95

VPN Virtual
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PBX PBX
ISDN
TMN
TMN
PTO

7 TMN

TMN

TMN

ITU-T M.200[10]

TMN

X.700 [1]

ITU-T

WAN,MAN,LAN

Basic objectives for a TMN
TIVN
ITU-T M.3020[9]
PTO

17

ITU-T
ITU-T
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TMN

TMN

TMN

8 TMN
TMN
TMN

TMN
TMN

TMN

TMN

PTO

(General TNM requirements)

TMN functional architecture

18
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TMN

NEF Network Element Function
OSF Operation Systems Function
TF Transformation Function

WSF Workstation Function

The TMN functiona boundary

TMN
TMN
TMN TIVN
TMN
9.1 TMN (TMN function blocks)
TIVN TMN
TIVN
TN
TMN TIVN TIVN
TIVN
9.1.1 (CshH Oyperations Systems Function
(OSF) block
OSF TN
JT-M3010
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(TF)

9.1.2
block
NEF
NEF TWN
TMN
TMN
9.1.3
WSF  TWN
WSF
TMN
9.14
TF TVN
TF
TMN
TMN  TWN
TWVN
TF 9% 5
9.2 TMN
9.21
ITUT  M32

TMN

(NEF) Network Element Function (NEF)
TVN NEF
TVN NEF
NEF TMN
TWN
(WSF) Workstation Function (\WSF) block
TWN

Transformation Function(TF) block
(103 )
TVN TVN
TF TMN TMN
TF TWN
ITU-T M.3010 Q
TN Functionality
Management Application Functionality
MAF TVN
TN MAF
MAF
OSF-MAF
NEFRMAF
TRFMAF
WSFMAF

MAF
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9.2.2 Support Functionality

DCF

9.3 TVIN TMN TMN Management Function Sets and

TIMN Management Functions

TMN TIVN
MAF

MAF
TVN TVN
ITU-T M.3400[11]

9.4 TVIN TMN reference points

TMN

ITU-T

21

X.703[3]
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NEF OSF TF WSF nonr-TMN
NEF q q
OSF g q, ® q f
TF q f nf’
WSF i i g’
nor-TMN P P
a) X OSF TVN
b) g WSF
c) F
) TWN TWN
94.1 Classes of reference points
TWN

q OSF TF NEF

f OSF WSF

X TMN OSF TMN OSF

OSF
9.4
TWN
g WSF
m QAF TWN
X
Py TMN
)
TWN
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9.4.2 Reference point descriptions and usage

TMN TVN
TMN (TMN interface specification methodology)
TMVN

94.2.1 q 3 g reference points

q NEF OSF NEF TF TF OSF OSF OSF

DCF

q
9.4.2.2 f f reference points

f WSF OSF
9.4.2.3 X X reference points

X TMN OSF X

TIVN OSF TMN OSF
X

9.4.24 g g reference points

g WSF TMN TMN

TIVN

ITU-T Z.300 [19]
9.4.25 m m reference points

m QAF TN TN

TMN

3 q % 0,
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9.4.

9.5

Relationship of reference points to function

blocks
TVIN
4 TMN

4

X

@

N 4 \_;/
MT" 10413010-99
4

TIVIN TIVIN (TMN

Logical Layered Architecture within the TMN functional architecture)

LLA
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Business Business OSF

Management B-OSF
Layer
q
-
Service Service OSF e
Management S-OSF
Layer
q
-
Network
Management Network OSF .X
Layer N-OSF
q
-
Element Element OSF o
Management E-OSF
Layer
q

Network
Element
Layer

T0413020-99

NOTE 1 — Additional or alternative layers are permitted.
NOTE 2 — Other interactions may also occur between non-adjacent layers.

TMN
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9.5.1

TMN

9.5.11

Management function layers of abstraction

OSF
OSsF
OsF OsF
OsF
OSF OSF
OSF OsF TMN
OSsF
OSF
OSsF OSsF
NEF OsF
OSF
Element management layer
OSF
NEF
OsF OSF NEF
OSF TVN OSF q
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95.1.2 Network management layer

OSF NEF
“network’
OSF TVIN OSF
TN OSF X
9.5.1.3 Service management layer
() PTO/ROA
QoS
/ QoS
OSF TIVN OSF
TN OSF X

27
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9.5.14

OAGM
OA M

9.5.2

LLA

Business management layer

TMN

Information layering principles

28

“n_1”

(GRM, ITU-T

q‘H—l,n

X725 [6])
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T0405970-95

OS: “ ”

9.5.3 Functional interaction between management
layers
OSF TN
TIVN

10 TVIN TMN information architecture
10.1 Principles

TMN

TMN
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TMN

TMN
( ;encapsulation) ( ;inheritance)
( ;specialization)
TMN TMN
T
TMN
TMN ITU-T M.3020[9]
TMN
TMN
10.2 Interaction model
TMN TMN
TMN
TMVIN TIVIN
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10.3 TMN TMN management information models

TMN
SMK Shared management
knowledge ITU-T
M.31xx[15],X. 73x[16],G.85X[17],Q.82x[18]
TMN
104 TMN TMN management information elements
TMN TIVN TN
TIVIN
TIVN
10.5 Information model of a reference point
TIVN
10.6 Reference points
TMN TIVN
TN TVIN TIVN
TMN TIVN
TIVN
ITU-T  X703[3]
TN
TIVN
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10.7 TWVN TWVN TWN
logical layered architecture within the TMN information architecture

(LLA)
OSF
TIVN TIVN
TMN TVIN
LLA
TMN
1
1
11 TMN (TMN physical architecture)
TMN
7 TIVN
TMN
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Interface
Network Element
Oyperations System

DCN Data Communication Network

NE
(ON

WS  Workstation

2. DCN

DCN
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111 TWN (TMN physical blocks)

TMN 2
2 TMN
2
2 TWN TMN 1,2
( 2 3) NEF TF OSF WSF
NE M 0 0 0
C 3
QA,XA,QM, XM M
0S 0 M 0
WS M
M: (Mandatory)
O (Optional)
)
TMN
WSF OSF WSF OSF
TMN
11.1.1 (Operations System)
OS(Operation System)  OSF (@] QAF WSF

11.1.2 (Transformation)

q X adaptation (mediation)
11.1.2.1 (Adaptation Device)
(AD) TVN oS TMN NE
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Q

TMN
TMN oS
11.1.2.2

(MD)
Q_

(XMD) TVN

11.1.3
NE (

TMN

11.1.4
WS  WSF

WSF

11.2

DCN TMN
ITU-T X.200

Q.812[13]
DCN
DCN
DCN

@A TWN

(Mediation Device)

TMN

(Network Element)

)

TMN

NE

(Workstation):

WSF TMN

NEF
NE

(Data Communication Network)

35

ITU-T

NE
A

TMN

DCN
DCN
Q8l1[12]
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11.3 TWMN TVN TMN logical layered
architecture within the TMN physical architecture

oS
oS B-OS S-0s
N-OS E-OS
B-OS S-OS N-OS E-OS
B-OSF S-OSF N-OSF E-OSF
oS
N-OSF E-OSF
N-OS
11.4 (Interoperable interface concept)
TWVN TMN
SVK SVK
SVK

115 TMN (TMN standard interfaces)

8a 8b 8 TWN

TWN

DCN

TMN TWVN
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1151 Q (Q Interface)

Q
Q
Q oS oS TWVN
1152 F (F interface)
F f OSF  MF
TVN
NE
11.53 X (X interface)
X X TWN
TMN TWN TMN
Q
X TVN X
TWN TWN
11.5.4 TMN TMN (Relationship of TMN
interfaces to TMN physical blocks)
2 TMN
2
11.5.5 TMN (TMN standard interfaces)
TMN DCN NE QA OS MD WS
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TMN

TVN
M.3020[9]

NE QA OS MD WS

TMN

TMN

QF X

ITU-T

(Relationships between TMN architectures)

TMN

TMN
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Physical Blocks
Physical Interfaces

TMN Implementation(s)

} Reference point

Example protocol choices
with associated data
representations:

— Protocol A

— Protocol B

— Protocol C

— €ete.
T0413040-99

The reguirements defined in the functional
architecture, and the stored information
defined in the information architectures
evolve together in partnership.

Map to an implementation

The constraints between:
—Cost
— Performance
—Timeto Market
— Avail ability/Reliability
— Existing Deployment

<_l

T0413050-99

(
Requirements Functional Function Blocks
Specification Architecture Reference Points
Protocol
Neutral and Information Information Information Model
Implementation  § Specification Architecture Interaction Model
free
Specifications
Representation constraints
Protocol
L Selection
Guidelines Physical Architecture
8a TMIN
8b
TMN Functional Architecture
Function Blocks and Reference Points
TMN Information Architecture
Information Models + Interaction Models
8b TMN
8c

39
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NE OS

TMN Functional Architecture

Q E
Business Requirements Q
Drive both functional and

information architectures

v

TMN Information Ar chitecture

Constraints are
accounted for in

mapping to a
TMN implementation

Many and Possibly
Complex Mappings

TMN Implementation(s) (Note)

Q
Q T0413060-99

NOTE — Implementation defined using the physical architecture framework.

8c TMN

TWN
)

(Relationship between reference points in
the functional and information architecture specifications and physical
interfaces in an implementation of the physical architecture)
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TMN

TM N Functional Desgn

@+ ) .
@+ \ @

\ / TMN reference point
. These functional blocks are all @+ provides a proper

~ . _of thesametype, eg. OS subset of functions
e =" and data formed
e . fromA, B, ..,n
The designisimplevented @~ ————— — — — — — — — — o - T T T T T T
- - - 0 0 0 7 7 TMN Implementation Physica Interface
e.g. Q-interface
S »| Physical Block °
The combined A proper subset of N Protocol Choices:
functiondlity of A, capabilities of functional — Protocol X
B, Cand D block reference points a, b, — Protocol Y
candd — Protocol Z

: Reference

Functiona Point

Block T0413070-99
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Functional and I nformation Architectures

e S

Different TMN Implementations

Q

O—

Protocol

B

"FB?)"

F Q F
O—EBD+—0 O
Protocol Protocol Protocol
A A A
TMN Implementation 1a TMN Implementation 1b
v
f Q
FB3 o () O FB2
Protocol
Internal B
messaging
Function Black TMN I mplementation 1c
®  Reference Point
TMN
O Implemented Interface
10
10
“TMN la” A
B
lLFB21! 11FB211 11FB 7 11A11
“TMN 1b” FBl FB3
,1FBl,1 ,1FBZ1
GLTMN 1C11 11':8111 11':&11
”la” lb” “"FBI® “FB3”
8a 8b 8c TMN
TMN TMN
42
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12.3 (SMK ' Shared management knomedge)

( )
ITU-T X701 [2] SMK

SMK

11 SVK

Logical
view

Function 1 Function 2 Function 3

SMK, SMK,
Included
implicitly
Interface Physica
Device e Device Vig/c
T0413090-99
—®—  Reference point
—O— Interface
SMK  Shared Management Knowledge
11 SMIK
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13 TWVN TVIN TMN conformance and TMN compliance
13.1 Introduction
TMN TVN TWVN TMN
TVN TVN
13.2 TMN TN conformance definitions
TMN TMN
TVN
TMN
Q X F F
Q
X TWVN
TMN
TWVN
TMN
TMN
TMN
TMN
13.3 TMN TIMN interface protocol
conformance
QX TMN
1) TWVN ITU-T
ITU-T Q.811[12]
ITU-T Q.812[13]
ITU-T Q.811[12] ITU-T Q.812[13]
2) ITU-T Q.811[12] ITU-T Q.812[13]
ISP : Intemational Standardized Profiles
ITU-T Q.811[12] ITU-T Q.812[13] ISP

ITU-T QB811[12] ITU-T Q.812[13]
TIVN
Standardized Implementation Conformance Staterments
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Protocol Implementation Conformance Statements : PICS

ITU-T  X290[7]

Protocol Implementation Extra Information

For Testing : PIXIT ITU-T X.290[7]
3) X Q
4)
CMIP FTAM
5)1)
6)GDMO 13.4 TIVN
134 TMN (TN interface information
conformance)
134.1 A (Level A interface information
conformance)
A
1) TIVN 13.3
2) ITU-U
ITU-T
MOCS MICS
MRCS
ITU-T X.724[4]
3)
2)
ITU-T X.720[5]
4) ITU-T 2)
MOCS
MICS MRCS
ITU-T
X.724[4]
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13.4.2 B (Level B interface information

conformance)
B
1) TWN 13.3
2)
ETSI,TL,TTC ATM NMF
MOCS MICS MRCS
ITU-T X.724[4]
3)
2)
ITU-T X.720[5]
4) 2)
MOCS
MICS MRCS
ITU-T
X.724[4]
13.4.3 C (Level C interface information
conformance)
C
1) TWN 13.3
2)
MOCS
MICS MRCS
ITU-T X.724[4]
3)
2)
ITU-T X.720[5]
135 TWMN (TMN compliance)
TMN TWVN TWVN TWVN
TVN
1) TWN
2) TWN
3) TMN OS,NE,MD,QA

46 JT-M3010



4)
5)

ITU-T
6 9

TMN

ITU-T

M.32xx

ITU-T

M.3200[10]

TMN

M.3400[11]
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Series A
Series B
Series C
Series D
Series E
Series F
Series G
Series H
Series |

Series J

Series K
Series L
Series M

Series N
Series O
Series P
Series Q
Series R
Series S
Series T
Series U
Series V
Series X
Series Y
Series Z

ITU-T RECOMMENDATIONS SERIES
Organization of the work of the ITU-T
Means of expression: definitions, symbols, classification
General telecommunication statistics
General tariff principles
Overall network operation, telephone service, service operation and human factors
Non-telephone telecommunication services
Transmission systems and media, digital systems and networks
Audiovisual and multimedia systems
Integrated services digital network
Transmission of television, sound programme and other multimedia signals
Protection against interference
Construction, installation and protection of cables and other elements of outside plant

TMN and network maintenance: international transmission systems, telephone
circuits, telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communications

Global information infrastructure and Internet protocol aspects

Languages and general software aspects for telecommunication systems
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