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Foreword

This Technical Specification 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 AAS can enable system optimization to be adaptive to traffic demands and address network evolution issues through flexible software re-configuration of the BS and antenna system.
SON mechanism with OAM support can be beneficial to optimize the inter-operability of AAS operations for the following AAS capabilities:

1)  Cell Shaping: where the main coverage of each cell is maintained unchanged but the cell edge can be adapted to load demand.
2)  Cell Splitting: it adopts higher order sectorisation (vertical, horizontal or a combination) to an eNB by changing the coefficients of the antenna elements of an active antenna system (AAS) to form more antenna beams, each beam may be presented by one cell.

3)  Cell Merging: the contrary functionality of Cell Splitting.

Note: the description about Cell Shaping, Cell Splitting and Cell Merging may need to be realigned with their definitions which are to be specified.

The present document studies how OAM supports the SON for AAS-based deployments.
1
Scope

The present document studies the OAM aspects of SON (Self-Organizing Network) for AAS (Active Antenna Systems (AAS) based deployments in LTE.

The study includes use cases, potential requirements and possible solutions of OAM aspects of SON for AAS-based deployments in LTE, for both OAM centralized architecture and eNB distributed architecture with OAM supervision. 

The study also makes conclusions on the preferred solution(s), and provides recommendations based on the conclusions of the study.
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".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

TBD
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

AAS
Active Antenna System
SON
Self-Organizing Network
OAM
Operations, Administration and Maintenance
4
Use Cases
4.1
Cell Splitting

4.1.1
Overview
Cell Splitting adopts higher order sectorisation (vertical, horizontal or a combination) to an eNB by changing the coefficients of the antenna elements of an active antenna system (AAS) to form more antenna beams, each beam may be presented by one cell.

The number of cells split by AAS from an original cell is not fixed, i.e, it is flexible based on the antenna capability.
The cells newly split from an original cell may or may not change the coverage of the original cell. In order to simplify the description, the term SO-Cell and SP-Cell are used to signify the original cell and the new cell split from the original cell in Cell Splitting. 
4.1.2
Issues

4.1.2.1
Triggering of Cell Splitting

The Cell Splitting may be triggered (automatically) by EM (EM centralized SON for AAS based on measurement data (PM data and/or MDT data)), or by eNB (eNB distributed SON for AAS based on Network and/or UE measurements) if the cell coverage change is within the planning.
It may be unfeasible for NM to trigger the Cell Splitting, since 1) EM or eNB has more accurate knowledge about dynamic traffic distribution (e.g., within 15 minutes, Note 1) with detailed location information in the SO-Cell, and 2) AAS has many vendor specific parameters needs.

Note 1: the time granularity can be variant to different implementations and it can be discussed further whether 15 minutes is a good example.

Cell Splitting causes UE handovers between the SO-Cell, SP-Cells and their neighbour cells. The handover margins need to be set properly and efficiently at the eNB (regardless of before, during or after the Cell Splitting) for each SP-Cell for both outgoing and incoming handovers with its neighbours to avoid call drops, this is very difficult to be guaranteed if Cell Splitting is performed too often. So Cell splitting should not perform with a very high frequency (Note 2). 

Note 2: The appropriate frequency is to be discussed and may need to be conducted with RAN WG(s).
NM and EM should also be able to activate (switch on) and deactivate (switch off) the Cell Splitting:

·   based on network performance observed; or

·   for a special time duration for a planned event.

4.1.2.2
Management of SP-Cells

The SP-Cells need to be manageable by NM and EM as soon as possible after they are split from the SO-Cell, for the following reason:

·    the coverage and capacity of each SP-Cell needs to be known by other SON functions (e.g., ANR, MRO and CCO) affecting the parameters about neighbour relations;

·    allowing signalling based MDT, since the id and geographical information of each SP-Cell are needed to locate UEs;

·    Allowing Cell traffic trace and/or area based MDT to the SP-Cells;

·    Allowing Performance Management (PM) of the SP-Cells;

·    Allowing Fault Management (FM) of the SP-Cells; 

·    Allowing Configuration Management (CM) of the SP-Cells when necessary.

The SP-Cells, once split from the SO-Cell, need to be made awareness to NM and EM as soon as possible.

The id of the SP-Cell needs to be manageable to avoid conflict and confusion.

The PCI of the SP-Cell may be or may be not the same as the PCI of the SO-Cell, however PCI conflict or confusion with other cells needs to be avoided. So the PCI or PCI range of each SP-Cell may be pre-allocated by NM or EM.
ECGI of each SP-Cell needs to be globally unique, it should be possible to be configured (or pre-configured) by OAM (both NM and EM).
4.1.2.3
Coverage and capacity planning for AAS

The radio network is initially deployed under network planning, and is optimized manually or automatically (by SON functions) based on network performance within the network capability. 

AAS Cell Splitting increases network capacity in a certain area, the maximum network capacity of a specific area is normally planned, so the Cell Splitting should be possible to be planned by OAM (NM or EM) for some specific SO-Cell or some specific geographical area though the Cell Splitting action may be triggered at eNB. The Cell Splitting planning may include:

·   The quantity of potential (allowed) SP-Cells;

·   Planned capacity and coverage for each potential (allowed) SP-Cell; 

·   PCI value or range of each potential (allowed) SP-Cell; and

·   ECGI of each potential (allowed) SP-Cell,

To support the planning across networks provided by multi-vendor, NM should be able to pre-configure the information of planned Cell Splitting to EM, and EM then forwards to eNB.
5
Potential Requirements

TBD

6
Potential Solutions
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