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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

Heterogeneous Network is a collective term for a network comprising radio nodes of varying sizes and roles, from small base station nodes to big macro base station nodes. The purpose of using a heterogeneous network is to improve capacity and/or coverage, and to allow a variation of role over time for some of the nodes in order to optimize the overall performance.

Also small base station nodes may perform two roles and may switch role as necessary:

· acting as a coverage extender, most likely resulting in low traffic volumes in the node

· acting as a capacity booster, most likely resulting in high traffic volumes in the node

As the number of nodes to be managed will increase significantly by introducing small base station nodes, the management of the network must change.

Because of the large number of small base stations, it is essential to minimize the set of configuration parameters. It is also desirable to minimize the set of configuration parameters for the macro base stations. This means that there is no difference from configuration point of view for managing small or large base stations.

Because a significant proportion of the network traffic will carried by small base stations, the need for providing alarms and network KPIs are the same for small base stations as for big macro base stations. So also from PM and FM point of view there is no difference on the type of information that needs to be managed depending on the size of the base station.

What needs to change is the volume of data that needs to be decreased over Itf-N. However, different base stations are more important to manage in real time. In order to keep CAPEX and OPEX down, it must be possible to choose how the management info is propagated to the NMS. Different criteria can be used to have all information on line (as before), to only get information when the manger requests it, or something in between.

1
Scope

The present document investigates and makes recommendations on how management information can be selected by the manager over Itf-N for LTE for nodes that are owned, deployed and maintained by the operator. 

The nodes that are owned, deployed or maintained by residential users are out of scope.
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 TR 41.001: "GSM Release specifications".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].

Active mode: Information passes Itf-N when the IRPAgent or the IRPManager have something to communicate.

Passive mode: No information passes the Itf-N unless when the IRPManager has requested it.
3.2
Symbols

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

None.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

CAPEX
Capital Expenditures

FM
Fault Management

KPI
Key Performance Indicator

LTE
Long Term Evolution

O&M
Operation and Maintenance

OPEX
Operational Expenditures

PM
Performance Management

4
Use Cases

1) A Mobile Network Operator needs to extend network capacity and coverage. The Mobile Network Operator accomplishes this by adding small nodes to the network.

2) A Mobile Network Operator wishes to add small nodes to the network, but is constrained by the fact that extra personnel are not available to install the small nodes. The Mobile Network Operator accomplishes this by allowing customers to install the small nodes and connect the small nodes to the network. The small nodes are automatically configured.

3) A Mobile Network Operator adds small nodes to the network, but is constrained by the fact that extra personnel are not available to maintain the small nodes. The Mobile Network Operator accomplishes this by using automated processes to manage the small nodes and to attempt to heal any faults.

4) A Mobile Network Operator adds small nodes to the network, but cannot justify collecting all the available data from the small nodes for reasons of bandwidth, OPEX and CAPEX. The Mobile Network Operator selects the degree of information that shall be provided by the small nodes, by using O&M policies.

5) A Mobile Network Operator designates a cell as important. This may be based upon factors such as lack of overlay coverage, high traffic levels, or high revenue. The Mobile Network Operator configures active mode for this cell.
6) A Mobile Network Operator designates a cell as not important. This may be based upon factors such as overlay coverage, low traffic levels, or low revenue. The Mobile Network Operator configures passive mode for this cell.
7) The importance of a cell may vary. At certain times, the cell may carry a lot of traffic, and therefore faults should be fixed as soon as possible. At these times, active mode is suitable. At other times, the cell may carry almost no traffic, and therefore faults do not need to be fixed immediately. At these times, passive mode is suitable. An automated system configures active or passive mode for this cell.
5
Requirements
5.1
Business level requirements
Operators shall be able to manage a much larger network than today with the same number of personnel.

Operators shall be able to manage a much larger network with same amount of performance data, even though the number of nodes has increased significantly.
5.2
Specification level requirements
The IRPAgent shall support different modes of operation, e.g. different active modes and possibly passive mode, according to IRPManager policies on the node/cell level.
The IRPAgent shall support the capability to allow the IRPManager to create, change and delete policies. On demand policies may include the objects (node or cell), time period for the node or cell to be in the passive mode and data filter for the IRPManager filtering the information (e.g. notifications or performance measurements) what it wants.
The IRPAgent shall support the capability to allow the IRPManager to get data (e.g. notifications or performance measurements) from the objects (node or cell) when needed.
6
Management solutions
6.1
On demand Management
[Editors Note] TBD.
7
Conclusions and recommendations
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