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	Start of 1st modification


3.2
Abbreviations

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

AAS
Active Antenna System
CCO
Coverage and Capacity Optimization 
CQI
Channel Quality Indicator
EM
Element Manager

eNodeB
evolved NodeB
EPC
Evolved Packet Core 
E-UTRA
Evolved Universal Terrestrial Radio Access
E-UTRAN
Evolved Universal Terrestrial Radio Access Network
HO
Handover

ICIC
Inter Cell Interference Coordination
LB
Load Balancing 
LTE
Long Term Evolution
NE
Network Element

NM
Network Manager

NRM
Network Resource Model
OAM
Operation Administration Maintenance

PRB
Physical Resource Block 
RCEF
RRC Connection Establishment Failure

RLF
Radio Link Failure

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality
SON
Self Organizing Networks

UE
User Equipment
	End of 1st modification


	Start of 2nd modification


4.2
Self-Optimization Concept

4.2.1
Logical Function Blocks
4.2.1.x
Self-Optimization for AAS Function (SO_AAS_F)
This function handles the AAS optimization.

	End of 2nd modification
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5
Business level requirements

5.1
Requirements
5.1.x
Active Antenna System Management 
REQ-SO_AAS-CON-1 AAS operations (including Cell Splitting, Cell Merging, Cell Shaping) shall be performed with no or minimal human intervention.
REQ-SO_AAS-CON-2 Operator shall be able to configure and manage the new split or merged cells (which is created from Cell Splitting or Cell Merging operations) in automated manner.
REQ-SO_AAS-CON-3 Operator shall be notified about the creation of split or merged cells as soon as possible after they are split or merged from the original cell(s).
REQ-SO_AAS-CON-4 Operator shall be able to configure the shaped cell (due to Cell Shaping operation) in automated manner with pre-defined alternative coverage configurations.
REQ-SO_AAS-CON-5 The AAS operations (including Cell Splitting, Cell Merging, Cell Shaping) shall be performed with coordination from OAM configuration on neighbour eNBs, to keep coverage, inter-cell interference and handover settings under control.
	End of 3rd modification
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5.4

High-Level use case
5.4.x
SON for AAS

5.4.x.1
General

The Active Antenna Systems (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 splitting.
2)
Cell merging.
3)
Cell Shaping.
5.4.x.2
Use case 1: Cell Splitting

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. 

As Cell Splitting operation is changing coverage, interference and handover settings for SP-cells and their neighbours, coordination with neighbour eNBs is needed to keep coverage and inter-cell interference under control.

The SP-Cells need to be manageable as soon as possible after they are split from the SO-Cell

The SP-Cell, once split from the SO-Cell, needs to be made known to management system as soon as possible, at least before AAS operation is applied to the SP-Cell. 

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.
ECGI of each SP-Cell needs to be globally unique, it should be possible to be configured (or pre-configured) by OAM.
5.4.x.3
Use case 2: Cell Merging
Cell Merging is the contrary operation of Cell Splitting.
The number of cells can be merged by AAS into one cell is not fixed, i.e. it is based on AAS algorithm.

The cell merged from the original cells (in respect to Cell Merging) may or may not change the coverage of these original cells. In order to simplify the description, the term MO-Cell and MT-Cell are used to signify the original cell and the target cell merged from the original cells in Cell Merging. 

As Cell Merging operation is changing coverage, interference and handover settings created by the cell under consideration, coordination with neighbour eNBs is needed to keep coverage, interference and handover settings under control. 
The entity triggering the Cell Merging should be the same as the entity triggering the Cell Splitting for one active antenna system.

For Cell Merging, the MT-Cell is normally assigned with a new ECGI, but may inherit the PCI from one of its MO-cells. So, in the view of other (e.g. neighbour/adjacent) cells, the Cell Merging is the case that one MO-Cell (whose id is continuously used by the MT-Cell) enlarges its coverage while the other MO-Cells become unavailable.

5.4.x.4
Use case 3: Cell Shaping
Cell Shaping adapts the cell edge to load demand while maintaining the main coverage unchanged.

As Cell Shaping operation is changing coverage, interference and handover settings created by the cell under consideration, coordination with neighbour eNBs is needed to keep coverage, inter-cell interference and handover settings under control.
If the eNB executes Call Shaping in a fully unconstrained manner, it may decrease the reliability of handovers with its neighbour cells since in this case an appropriate handover margin cannot be guaranteed. So, the eNB may be pre-configured with alternative coverage configurations and the eNB may autonomously select and switch between these configurations using AAS operations including Cell Shaping. the number of allowed coverage configurations is limited.

The eNB needs to consider each allowed coverage configuration, to:

1)
make the right selection for the coverage change during Cell Shaping; and

2) 
set the proper handover margin with neighbour cells. 

Therefore, each pre-configured coverage configuration should include a state identifier and the range of the parameters (e.g. tilt, power) affecting the coverage range.
	End of 4th modification
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6

Specification level requirements

6.1
Requirements
6.1.x
AAS management
REQ-SO_AAS-FUN-1 The IRPAgent should support a capability allowing IRPManager to switch on/off the specific AAS operations (including Cell Splitting, Cell Merging, Cell Shaping) respectively.
REQ-SO_AAS-FUN-2 The IRPAgent should support a capability allowing IRPManager to set the quantity of allowed split cells to be split from the original cell. 

REQ-SO_AAS-FUN-3 The IRPAgent should support a capability allowing IRPManager to pre-configure the ECGI for the potential split or merged cells.
REQ-SO_AAS-FUN-4 The IRPAgent should support a capability allowing IRPManager to pre-allocate the PCI range(s) for the potential split or merged cells. 

REQ-SO_AAS-FUN-5 The IRPAgent should support a capability allowing IRPManager to pre-configure the range of parameters affecting the coverage for each potential split cell.
REQ-SO_AAS-FUN-6 The IRPAgent should be able to notify IRPManager about the creation of split or merged cell as soon as possible after it is split or merged from the original cell(s).

REQ-SO_AAS-FUN-7 The IRPAgent should support a capability allowing IRPManager to modify the ECGI and PCI of the split or merged cells.

REQ-SO_AAS-FUN-8 The IRPAgent should enable management operations with the newly created split cell as soon as possible after it is split from the original cell.

REQ-SO_AAS-FUN-9 For NM centralized AAS SON, the AAS operations (i.e. Cell Splitting, Cell Merging, or Cell Shaping) at the eNB should be configured by OAM in coordination with OAM configuration of the neighbour eNBs to keep coverage, inter-cell interference and handover settings under control.
REQ-SO_AAS-FUN-10 The IRPAgent should support a capability allowing IRPManager to pre-configure the alternative coverage configurations (including a state identifier, the range of parameters which affect coverage (e.g. tilt, power)), then SON for Cell Shaping operation can autonomously select and switch between these configurations.
	End of 5th modification
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7
Functions and Architecture

7.1
Self-Optimization Logical Architecture

The lines between the functional blocks do not indicate specific 3GPP interfaces.

For the abbreviations used, please see the headlines of clause 4.2.
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Figure 7.1-1 Self-Optimization logical architecture
7.2
Self-Optimization Reference Model

The SO_MMF has a part located in the EM and a part located at the NM.

For the abbreviations used, please refer to clause 4.2.
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Figure 7.2-1 Self-Optimization reference model
	End of 6th modification
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