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References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

...

32.111-1
Part 1: 3G fault management requirements".


32.111-2
Part 2: Alarm Integration Reference Point (IRP): Information Service (IS)". 


32.111-3
Part 3: Alarm Integration Reference Point (IRP): Common Object Request Broker Architecture (CORBA) Solution Set (SS)".



32.111-5
Part 5: Alarm Integration Reference Point (IRP): eXtensible Markup Language (XML) definitions".

[15]
OMG: "Unified Modelling Language Specification, Version 1.4, September 2001". http://www.omg.org/technology/documents/formal/uml.htm
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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3G
3rd Generation

AAA
Authentication, Authorisation and Accounting

AN
Access Network

AS
Application Server

ATM
Asynchronous Transfer Mode

AUC
Authentication Centre

BG
Border Gateway

BGCF
Breakout Gateway Control Function

BM-SC
Broadcast-Multicast Service Centre

BSC
Base Station Controller

BSS
Base Station Subsystem

BTS
Base Transceiver Station

CAMEL
Customised Applications for Mobile network Enhanced Logic

CBC
Cell Broadcast Center

CBS
Cell Broadcast Service


CMIS
Common Management Information Service

CMISE
Common Management Information Service Element

CN
Core Network

CORBA
Common Object Request Broker Architecture

CRF
Charging Rules Function

CS
Circuit Switched

CSCF
Call Session Control Function

DCN
Data Communication Network

...
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7.3.2
Interfaces

...

The management information models will be standardised in other 3GPP documents but the management information exchange will be further described in this architectural standard.

The management task will vary greatly between different network elements in a PLMN. Some NEs are of high complexity e.g. a RNC, while others e.g. a border gateway is of less complexity. Different application protocols can be chosen to best suite the management requirements of the different Network Elements and the technology used.

Application protocols can be categorised out of many capabilities as:

-
Functionality;

-
Implementation complexity;

-
Processor requirements;

-
Cost efficiency;

-
Market acceptance, availability of "off the shelf commercial systems and software".

For each Telecom Management interface that will be standardised by 3GPP at least one of the accepted protocols will be recommended. Accepted application protocols (e.g. SNMP, CORBA IIOP) are defined in TS 32.101 [2], annex A.
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8.2
Network Element (NE) management architecture

...

For a 3GPP entity (Network Element or management system) to be compliant to a given management interface the following conditions shall all be satisfied:

	Item
	Compliance conditions

	1
	Implements relevant 3GPP IRP Information Service specifications. 

For an interface illustrated by the dashed line in figure 4 the object model is not standardised but it shall be open

	2
	Application protocol (e.g. SNMP,CORBA IIOP)
(Defined in TS 32.101 [2], annex A)

If 3GPP has specified one or more IRP Solution Sets corresponding to the IRP Information Services in item 1 then at least one of those IRP Solution Sets shall be supported.


(Defined in TS 32.101 [2], annex C)

	3
	Valid Network Layer Protocol 
(see annex B of TS 32.101 [2])

	4
	Lower protocol levels required by Item 1, 2 and 3
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8.4
Operations Systems interoperability architecture

...

For a Operations System to be 3GPP TMN compliant the following conditions shall all be satisfied:

	Item
	Compliance conditions

	1
	Implements relevant 3GPP IRP Information Service specifications.

	2
	Application protocol (e.g. SNMP,CORBA IIOP)
(Defined in TS 32.101 [2], annex A)

If 3GPP has specified one or more IRP Solution Sets corresponding to the IRP Information Services in item 1 then at least one of those IRP Solution Sets shall be supported.
(Defined in [2], annex C)

	3
	Valid Network Layer Protocol 
(see annex B of TS 32.101 [2])

	4
	Lower protocol levels required by Item 1,2 and 3
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8.5
Operations Systems intra-operability architecture

...

OS-QInternal indicates an internal flow and is not standardised.

OS-QExternal indicates an external flow and shall to be compliant to a given 3GPP Management Interface satisfy the following conditions:

	Item
	Compliance conditions

	1
	Implements relevant 3GPP IRP Information Service specifications.

	2
	Application protocol (e.g. SNMP,CORBA IIOP)
(Defined in TS 32.101 [2], annex A)

If 3GPP has specified one or more IRP Solution Sets corresponding to the IRP Information Services in item 1 then at least one of those IRP Solution Sets shall be supported.
(Defined in TS 32.101 [2], annex C)

	3
	Valid Network Layer Protocol 
(see annex B of TS 32.101 [2])

	4
	Lower protocol levels required by Item 1,2 and 3
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8.6
Business System interconnection architecture

...

OS-QExteral indicates an external flow and shall to be compliant to a given 3GPP management interface satisfy the following conditions:

	Item
	Compliance conditions

	1
	Implements relevant 3GPP IRP Information Service specifications.

	2
	Application protocol (e.g. SNMP,CORBA IIOP) 
(Defined in TS 32.101 [2], annex A)

If 3GPP has specified one or more IRP Solution Sets corresponding to the IRP Information Services in item 1 then at least one of those IRP Solution Sets shall be supported. 
(Defined in TS 32.101 [2], annex C)

	3
	Valid Network Layer Protocol 
(see annex B of TS 32.101 [2])

	4
	Lower protocol levels required by Item 1,2 and 3


IFX indicates an external flow and shall to be compliant to a given 3GPP management interface satisfy the following condition:

	Item
	Compliance conditions

	1
	Not standardised but open
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14
Mediation/Integration

The increase in the need to incorporate a hybrid set of technologies, multiple protocols and heterogeneous resources requires the availability of open management interfaces between the management systems and the different network resources. These interfaces require an underlying mechanism to mediate - interpret, translate, and handle data - between the various data representations and protocols. A set of Technology Integration Points [10] can be identified and will need to be supported. 

Software components on the open market as automatic conversion applications, gateways, mediation applications will be valuable products to fulfil the challenging task to incorporate multiple protocols and heterogeneous resources.

Figure 14.1 summarises Technology Integration Points for some technologies:
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Figure 14.1: Technology Integration Points [10]
Essentially, figure 14.1 indicates that from the technologies selected, three technology areas will need to be integrated. These are:

-
Internet/Web based services;

-
Object Request Broker (CORBA) based services;

-
Telecom based Manager/Agent services (i.e. SNMP/SMI).

In order to provide adequate points of integration between these areas of technology, five Integration Points (IPs) have been identified - as outlined in table 14.1:

Table 14.1 : Technology Integration Points [10]

	
	Managed Objects (SMI)
	Management Services (CMISE/SNMP)
	Java Objects
	Web Browser

(HTTP/HTML)
	TMN Agent

	CORBA Objects
	IP1
	
	IP4
	IP3
	

	CORBA Services
	
	IP2
	
	
	

	TMN Manager
	
	
	
	
	IP5

	IP1
Provides mapping of objects defined in CORBA/IDL to managed objects defined in GDMO or SMI.

IP2
Provides mapping of appropriate CORBA Services to CMIS and SNMP services.

IP3
Provides a mapping of Web Browser technology access to CORBA objects (for situations where this may be needed as an addition to/replacement of Browser access to a database).

IP4
Provides a mapping between Java based objects and CORBA objects.

IP5
Provides a high level convenient programming interface for the rapid development of TMN based manager/agent interactions. It also provides a convenient point of integration if it is necessary to separate out the two sides of the manager/agent interface from the point of view of technology selection. For example, allowing the manager role to perhaps be supported in a Web-based environment, but giving a good point of integration with a TMN based agent.
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