3GPP TR 32.816 V1.0.0 (2007-05)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Telecommunication management;

Study on Management of LTE and SAE
(Release 8)

[image: image1.wmf]GLOBAL SYSTEM  FOR 

MOBILE COMMUNICATIONS

R


[image: image2.jpg]K oy




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

LTE, SAE, OAM, telecom management, network management
3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2007, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TTA, TTC).

All rights reserved.


Contents

5Foreword

Introduction
5
1
Scope
7
2
References
7
3
Definitions, symbols and abbreviations
7
3.1
Definitions
7
3.2
 Abbreviations
8
4
Concepts and background
8
5
Requirements
8
5.1
Business level requirements
8
5.1.1
Evolution of existing SA5 specifications
8
5.1.1.1
Requirements
8
5.1.1.2
Actor roles
8
5.1.1.3
Telecommunications Resources
8
5.1.1.4
High Level Use Cases
8
5.1.1.4.1
UseCaseName
8
5.1.2
Automatic installation of NEs
8
5.1.2.1
Requirements
8
5.1.2.2
Actor roles
9
5.1.2.3
Telecommunications Resources
9
5.1.2.4
High Level Use Cases
9
5.1.2.4.1
Establishment of new eNodeB in network
9
5.1.3
Self organising network
9
5.1.3.1
Requirements
9
5.1.3.2
Actor roles
9
5.1.3.3
Telecommunications Resources
9
5.1.3.4
High Level Use Cases
10
5.1.3.4.1
UseCaseName
10
5.1.4
Trace in LTE/SAE
10
5.1.4.1
Requirements
10
5.1.4.2
Actor roles
10
5.1.4.3
Telecommunications Resources
10
5.1.4.4
High Level Use Cases
10
5.1.4.4.1
UseCaseName
10
5.1.5
KPIs in LTE/SAE
10
5.1.5.1
Requirements
10
5.1.5.2
Actor roles
10
5.1.5.3
Telecommunications Resources
10
5.1.5.4
High Level Use Cases
10
5.1.5.4.1
UseCaseName
10
5.1.6
Site Management
11
5.1.6.1
Requirements
11
5.1.6.2
Actor roles
11
5.1.6.3
Telecommunications Resources
11
5.1.6.4
High Level Use Cases
11
5.1.6.4.1
UseCaseName
11
5.1.7
Fault Management of LTE/SAE
11
5.1.7.1
Requirements
11
5.1.7.2
Actor roles
11
5.1.7.3
Telecommunications Resources
11
5.1.7.4
High Level Use Cases
11
5.1.7.4.1
UseCaseName
11
5.1.8
Configuration Management of LTE/SAE
11
5.1.8.1
Requirements
12
5.1.8.2
Actor roles
12
5.1.8.3
Telecommunications Resources
12
5.1.8.4
High Level Use Cases
12
5.1.8.4.1
UseCaseName
12
5.1.9
Performance Management of LTE/SAE
12
5.1.9.1
Requirements
12
5.1.9.2
Actor roles
12
5.1.9.3
Telecommunications Resources
12
5.1.9.4
High Level Use Cases
12
5.1.9.4.1
UseCaseName
12
5.2
Specification level requirements
12
5.2.1
Use cases
12
5.2.2.1
Actor roles
12
5.2.2.2
Telecommunications Resources
13
5.2.2.3
Use cases
13
5.1.2.3.1
Generic Optimisation
13
5.1.2.3.2
Establishment of new eNodeB in network
13
5.1.2.3.3
Optimisation of the neighbourhood list
14
5.1.2.3.4
Coverage and capacity optimisation
14
5.1.2.3.5
Optimisation of parameter due to trouble shooting
14
5.1.2.3.6
Continuous optimisation due to dynamic changes in the network (like traffic variation)
14
5.1.2.3.7
Handover Optimisation
14
6
Architecture discussions
14
6.1
Alternative 1 Existing management architecture
14
6.1.1
Description
14
6.1.2
Requirement and/or use case specific for this architecture
15
6.1.2.1
Requirement: Automatic installation of NEs
15
6.1.2.2
Use case: Establishment of new eNodeB in network
15
6.2
Alternative 2 Strictly hierarchical architecture
15
6.2.2.1
Requirement: Automatic installation of NEs
16
6.2.2.2
Requirement: XXX
16
6.2.2.3
Use case: Establishment of new eNodeB in network
16
6.2.2.3
Use case: YYYY
16
6.3
Alternative 3 AAAA
16
6.3.2.1
Requirement: XXX1
16
6.3.2.2
Requirement: XXX2
16
6.3.2.3
Use case: YYYY1
16
6.3.2.3
Use case: YYYY2
16
7
Conclusions and recommendations
16
Annex A :  Reuse of 3GPP TSs for LTE and SAE management
17
Annex B :  Change history
18


Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The LTE and SAE systems need to be managed. As LTE and SAE are evolvements of UMTS, the management should also evolve from UMTS.

A reuse of the existing UMTS management standard solutions will have the following benefits:

· It is proven in operation;

· It will minimise both the standardisation and product development efforts (i.e. the cost and time);

· It provides a base for on which more functionality can be developed (compared with making everything new from the start);

· It will shorten the time to market for LTE and SAE systems;

· It will facilitate a seamless coexistence with UMTS management systems.
The complexity of the LTE/SAE network will also place new demands on the Operations and Maintenance of the Network, therefore as well as re-using and evolving existing Management solutions, Management solutions for LTE/SAE will also need to encompass some new functionality (e.g. Auto-Configuration, Auto-Optimisation, Information Model Discovery, and development of P2P Interfaces)

Functionality shall be supported by clear use cases or other documented justification.

Best Practice in O&M has changed dramatically in recent years.  This has been driven both by changes in the networks being managed and also by the increase in the number and complexity of services being supported on those networks.

The emphasis has changed from infrastructure management to the management of services supported on that infrastructure.

There is less focus on having all management applications at the EMS layer and greater emphasis on interfaces and data availability such that the NMS and OSS layer have access to the required data.

The concept of Next Generation Networks decouples the supported services from the underlying access network.  It was easier in the days of voice based services to assume that by managing the infrastructure the services were also managed.  The multitude and complexity of today’s services means that this is no longer the case.  

Element Management is about managing a single domain from a single vendor.  It no longer makes sense to do any significant analysis at this level since there is a strong interdependency between domains and vendors to assure end to end quality of service.  It still makes sense to support some vendor/domain specific applications at this level, but the emphasis is on support of standardized interfaces that make the element management data available to the NMS and OSS.

An increased emphasis on O&M related standards is pivotal in enabling analysis applications at the NMS and OSS level.  This makes it possible to do end to end analysis in the context of services rather than just RAN specific or Core specific analysis for a given vendors equipment node.

The LTE/SAE networks will increase the numbers of NE’s to be managed, while at the same time having strong  requirements (ref [3]) that emphasise the need to reduce network complexity and lower operating costs.
1
Scope

The present document intends to study the reuse of UMTS management for LTE and SAE to decide on which parts shall be reused without any change, which parts shall be changed and which existing parts cannot be reused at all and make recommendations about that.

It also intends to recommend management principles for LTE and SAE.

2
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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 32.421: "Telecommunication management; Subscriber and equipment trace; Trace concepts and requirements".
[3]
3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management".
[4]
3GPP TS 32.423: "Telecommunication management; Subscriber and equipment trace; Trace data definition and management".
[5]
3GPP TS 32.441: "Telecommunication management; Trace Management Integration Reference Point (IRP): Requirements".
[6]
3GPP TS 32.442: "Telecommunication management; Trace Management Integration Reference Point (IRP): Information service (IS)".
[7]
3GPP TS 32.443: "Telecommunication management; Trace Management Integration Reference Point (IRP): Common Object Request Broker Architecture (CORBA) Solution Set (SS)".
[8]
3GPP TS 32.101: "Telecommunication management; Principles and high level requirements".
[9]
3GPP TS 32.102: "Telecommunication management; Architecture".
[10]
3GPP TS 32.300: "Telecommunication management; Configuration Management (CM); Name convention for Managed Objects".
[11]
3GPP TS 32.155  1.0.0: “Telecommunication management; Requirements template”.

[12]
ITU-T: Draft revised ITU-T Recommendation M.3020: “Management interface specification methodology”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply. 
3.2

Abbreviations

For the purposes of the present document, the following abbreviations apply. 
DM
Domain Manager

FFS
For Further Study

IP
Internet Protocol

LTE
Long Term Evolution

MME
Mobile Management Entity

SAE
System Architecture Evolution

UMTS
Universal Mobile Telecommunications System
4
Concepts and background

For production of the contents of this clause, follow the instructions in M.3020 [12] subclause “A.2.1”.

5
Requirements
5.1
Business level requirements

For production of the contents of this subclause, follow the instructions in M.3020 [12] subclause “A.2.2.1”.
5.1.1
Evolution of existing SA5 specifications
5.1.1.1
Requirements

5.1.1.2
Actor roles
5.1.1.3
Telecommunications Resources
5.1.1.4
High Level Use Cases
5.1.1.4.1
UseCaseName
5.1.2
Automatic installation of NEs

5.1.2.1
Requirements

Auto-configuration of eNodeBs requires cooperation between LTE DM and SAE DM. In particular, LTE DM needs to help the eNodeBs with their initial communication to their corresponding Mobile Management Entity, MME, or MME pools. 

A newly installed eNodeB communicates with the LTE DM in several stages. At the initial stage, the eNodeB will need the address of the MME in pool. This information natively resides in the SAE DM, but not in the LTE DM. The addresses or MME pool IP addresses from the SAE DM to the LTE DM. 
The following requirements apply:

REQ-MGMT_LTE_SAE-CON-201
See clause 6.
REQ-MGMT_LTE_SAE-CON-202
Devise a data format for structuring the addresses of MMEs. The detail modelling of this data will depend on the LTE Network Resource Model, which is FFS.

REQ-MGMT_LTE_SAE-CON-203
See clause 6.

REQ-MGMT_LTE_SAE-CON-204
While defining the NRM for SAE, make sure that the NRM contains elements that support automatic configuration of the S1 connection between eNodeBs and their corresponding MMEs. Especially, the object representing an MME should include an attribute that contains the address of its S1 interface.

REQ-MGMT_LTE_SAE-CON-205
Reuse Itf-N for the communication between the NMS and the SAE DM.

REQ-MGMT_LTE_SAE-CON-206
While defining the NRM for LTE, make sure that the NRM contains elements necessary to support automatic configuration of the S1 connection between eNodeBs and their corresponding MMEs. 

5.1.2.2
Actor roles
5.1.2.3
Telecommunications Resources
5.1.2.4
High Level Use Cases
5.1.2.4.1
Establishment of new eNodeB in network
Modified text from Use case 1: Establishment of new eNodeB in the network to be included.

5.1.3
Self organising network

[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-300]
5.1.3.1
Requirements

5.1.3.2
Actor roles
5.1.3.3
Telecommunications Resources
5.1.3.4
High Level Use Cases
5.1.3.4.1
UseCaseName
5.1.4
Trace in LTE/SAE

[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-400]
5.1.4.1
Requirements

5.1.4.2
Actor roles
5.1.4.3
Telecommunications Resources
5.1.4.4
High Level Use Cases
5.1.4.4.1
UseCaseName
5.1.5
KPIs in LTE/SAE
[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-500]
5.1.5.1
Requirements

5.1.5.2
Actor roles
5.1.5.3
Telecommunications Resources
5.1.5.4
High Level Use Cases
5.1.5.4.1
UseCaseName
5.1.6
Site Management
[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-600]
5.1.6.1
Requirements

5.1.6.2
Actor roles
5.1.6.3
Telecommunications Resources
5.1.6.4
High Level Use Cases
5.1.6.4.1
UseCaseName
5.1.7
Fault Management of LTE/SAE
[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-700]
5.1.7.1
Requirements

5.1.7.2
Actor roles
5.1.7.3
Telecommunications Resources
5.1.7.4
High Level Use Cases
5.1.7.4.1
UseCaseName
5.1.8
Configuration Management of LTE/SAE
[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-800]
5.1.8.1
Requirements

5.1.8.2
Actor roles
5.1.8.3
Telecommunications Resources
5.1.8.4
High Level Use Cases
5.1.8.4.1
UseCaseName
5.1.9
Performance Management of LTE/SAE
[We ask principal contributors for this section to resubmit their contributions according to [11,12].] Use requirement names as per[12], M.3020, section A.1.3. See example below.]

[Requirement name example: REQ-MGMT_LTE_SAE-CON-900]
5.1.9.1
Requirements

5.1.9.2
Actor roles
5.1.9.3
Telecommunications Resources
5.1.9.4
High Level Use Cases
5.1.9.4.1
UseCaseName
5.2
Specification level requirements

For production of the contents of this subclause, follow the instructions in M.3020 [12] subclause “A.2.2.2”.
5.2.1
Use cases
5.2.2.1
Actor roles
5.2.2.2
Telecommunications Resources
5.2.2.3
Use cases
5.1.2.3.1
Generic Optimisation
5.1.2.3.2
Establishment of new eNodeB in network
	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	This is the objective/end result the use case strives to achieve and should be a concise statement of what the use case should achieve in a successful scenario.

There may be a statement about priority relative to other use cases and required performance of the use case e.g.

· Real Time.

· Near real time.

· Not real time.
	

	Actors and Roles (*)
	The names of actors/roles involved in the use case including role characteristic for each actor.
	

	Telecom resources
	The names of the telecommunications resources involved in the use case.
	

	Assumptions
	A description of the environment providing a context for the use case.
Assumptions are mutually exclusive to pre conditions.

Assumptions are concerned with static properties.
	

	Pre conditions
	A list of all system and environment conditions that must be true before the use case can be triggered.

Pre conditions are mutually exclusive to assumptions.

Preconditions are related to dynamic properties and can result in an exception. This is never the case with assumptions.
	

	Begins when 
	The name of the single event that triggers the start of the use case.

Optional and normally not used to specify triggers such as “when the manager must retrieve information”
	

	Step 1 (*) (M|O)
	A use case describes a list of steps (manual and automated) that are necessary to accomplish the goal of the use case.

Steps may invoke other use cases.

Steps are numbered for traceability.
Each step is identified as being mandatory (M) or optional (O).

Sub-steps are identified relative to the containing step, e.g. 

Step n 

Step n.1

Step n.2

where n.1 and n.2 are substeps of step n

	Reference to a used use case.

	Step n (M|O)
	Steps added as necessary and in a logical sequence.
	

	Ends when (*)
	The list of event(s) that indicates the use case completion.
Note: In this context, “event” should be considered in the most general sense and not limited to e.g. notifications exchanged across a management interface. As an example, the completion of processing can be considered an event that indicates completion of a use case.
	

	Exceptions
	A summary list of exception conditions and faults detected by the use case during its operation
	

	Post Conditions
	A list of all system and environmental conditions that must be true when the use case has completed. The statement of post conditions determine if the use case is expected to be fully successful, partially successful or even to have failed in order to be completed.

	

	Traceability (*)
	Requirements or use case exposed by the use case
	


5.1.2.3.3
Optimisation of the neighbourhood list
5.1.2.3.4
Coverage and capacity optimisation
5.1.2.3.5
Optimisation of parameter due to trouble shooting
5.1.2.3.6
Continuous optimisation due to dynamic changes in the network (like traffic variation)
5.1.2.3.7
Handover Optimisation
6
Architecture discussions
6.1
Alternative 1 Existing management architecture
6.1.1
Description
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6.1.2
Requirement and/or use case specific for this architecture

6.1.2.1
Requirement: Automatic installation of NEs

REQ-MGMT_LTE_SAE-CON-201
Reuse the Itf-P2P interface [2] as a foundation for the communication between LTE DM and SAE DM.

REQ-MGMT_LTE_SAE-CON-203
Define a method for transferring the addresses from SAE DM to LTE DM. Details FFS:

a) Define when data can be transferred.

b) Define which node (LTE DM or SAE DM) who takes the initiative.

c) Define the semantics of updating the address structure in the LTE DM. 

d) Define rules on how to add or remove MMEs from a particular eNodeB. Rules are necessary as, for example, removing a MME from an eNodeB will have big impact on the already established connections between UE and MME. A special case is reparenting of an eNodeB.

6.1.2.2
Use case: Establishment of new eNodeB in network
6.2
Alternative 2 Strictly hierarchical architecture
6.2.2.1
Requirement: Automatic installation of NEs

6.2.2.2
Requirement: XXX

6.2.2.3
Use case: Establishment of new eNodeB in network
6.2.2.3
Use case: YYYY

6.3
Alternative 3 AAAA
6.3.2.1
Requirement: XXX1

6.3.2.2
Requirement: XXX2

6.3.2.3
Use case: YYYY1

6.3.2.3
Use case: YYYY2

7
Conclusions and recommendations
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