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Introduction

Today neighbour relations between eNBs are initially planned by a planning tool or by hand, taking into consideration e.g., the radio propagation (path loss), topography, and traffic routes (highways, streets, …). Having the right neighbour relationship configurations is vitally important to prevent HO failures. However, optimisation of the neighbour cell relationships have been demanding significant efforts from the operator.
This is clearly an area where SON can help reduce the OPEX, but it is presently not covered by the agreed SON use cases ‎[1]. This paper motivates the addition of a use case Neighbour Relationship Optimisation, which is related to addition or removal of cells in neighbour cell lists, that are configured in the eNB. The neighbours can include E-UTRAN, GSM and UMTS cells.
Background on Neighbour relationship optimisation?

In the operational state (definition in section 22.1 in [2]), operators will be continuously monitoring link statistics, or more specifically, performance measurements out of PM counters residing in the OAM.
In addition, when changes are applied to the basic network layout or RF related parameters are modified, updates to the neighbouring lists are likely to be required. Such situations comprise integration of new cells, antenna changes (model, azimuth, height, mechanical tilt, electrical tilt) and changes in the power of the pilot channels.
However, in case HO failure rate statistics are exceeding a certain threshold, actions need to be triggered. 
One straight forward optimisation is based on handover success and failure statistics as a basis for neighbour cell list optimisation.
The cell where the UE does a radio link re-establishment with a cause indicated “radio link failure” is a valuable input source for doing such optimisations. In case calls/links are dropped in one cell and a high number of UEs popping up in one and the same neighbour cell by radio re-establishment requests with cause “radio link failure”, this provides a strong evidence that this neighbouring relation is being missed in the original/initial neighbouring list.
One other powerful tool to identify missing neighbour cells is to base on the UE measurement function “detection of neighbour cells,” i.e., the UE measures and reports detected cells by their cell IDs and their received signal strength.
As of the current LTE system design, there can be 3 different kinds of neighbouring relations identified:

a.) Neighbouring relations (neighbour cell lists) conveyed over RRC for mobility control

b.) Neighbouring relations configured in the eNBs for establishing X2 connectivity

c.) Neighbouring relations configured in the eNBs for interference coordination

Whereas a.) and b.) are purely for mobility reason, c.) is in order to avoid or limit the global interference level and to increase the cell edge performance.

For this reason interference statistics measured by UEs (triggered by network) of a certain cells could be a further input for the optimisation entity. This can be helpful to identify problem scenarios, to change HO parameters, or to reconfigure neighbour relationships, e.g., for interference coordination. 

The aim of this use case is to show the manual activities necessary today to optimise neighbour cell lists, and to point out the necessary measurements enabling the network to optimise itself.

Necessary further steps in various 3GPP groups:

· Check if already standardized measurements can be reused, and if not, to define the necessary measurements and performance indicators 

· Definition of object models containing the measurements and performance indicators

· Definition of configuration O&M signalling

Benefits from such a feature can be measured in the following dimensions:

· Enhanced network performance

· Faster response to changes in the network loading or traffic patterns

· More efficient utilization of engineering resources

Description of use case
Use case: Neighbour Relationship optimisation
Description

For a more comprehensive description refer to R3-071601.
Today neighbour relations between eNBs are initially planned by a planning tool or by hand, taking into consideration the radio propagation (path loss). For automatic optimisation of either:
a.) Neighbouring relations (neighbour cell lists) conveyed over RRC for mobility control

b.) Neighbouring relations configured in the eNBs for establishing X2 connectivity

c.) Neighbouring relations configured in the eNBs for interference coordination

several measurements are needed to enable self optimisation.

The cell where the UE does a radio link re-establishment with a cause indicated “radio link failure” is a valuable input source for doing such optimisations. In case calls/links are dropped in one cell and a high number of UEs popping up in one and the same neighbour cell by radio re-establishment requests with cause “radio link failure,” this provides a strong evidence that this neighbouring relation is being missed in the original/initial neighbouring list.
One other powerful tool to identify missing neighbour cells is to base on the UE measurement function “detection of neighbour cell,” i.e., the UE measures and reports detected cells by their cell ID and received signal strength.
Objective

Objectives of this use case are to minimize HO failures due to inappropriate configuration of neighbour relations (X2 and NCL sent by radio), and to improve system performance through the optimum configuration of neighbours for interference coordination.

Input source

Information about the network status:
· Detected cell list (list of cells identified by UEs, their cell ID and received signal strength)

· Number of triggered HO per neighbour cell
· Number of completed HO per neighbour cell 
· Number of call drops during HO per neighbour cell (details ffs)
· Number of radio link failures or RRC re-establishments with cause “radio link failure”
· UL interference
Actions

The algorithm as such is out of scope of standardization, however the following actions of an implementation specific algorithm shall be assumed, if in the operational state (definition in section 22.1 in [2]), monitored link statistics, or more specifically, performance measurements out of PM counters residing in the OAM are exceeding a certain threshold or do not fulfil certain patterns.
· Configuration of measurement jobs

· Configuration of optimised parameter

· Neighbouring relationship configuration (i.e., for RRC, X2, and interference coordination) between two cells

· To be configured
Based on network statistics and UE measurements
· To be removed
If no handover attempts for an existing neighbour relation is detected this neighbour relation would be a candidate for deletion. The decision is based on PM-data (number of handover attempts) and on a time interval. E.g. Zero Handover attempts between cell A and cell B during one week. The evaluation of PM-data could be done periodically, e.g. once a week.
Architectural aspects

It is assumed that the task is for SA5 to develop the appropriate entities to host the necessary functions.
Example (Informative description): 

A valuable output of a SON function could be to configure relationships between two cells. To proof if the optimisation was useful, statistics like the number of HOs and HO failures between those two cells can be observed subsequently. Other performance statistics should be also considered, such as dropped call rate, etc.
Ideally, in some cases, the configuration of a newly deployed eNodeB could be done without relying on detailed planning, as the initial neighbouring relationship can be roughly configured by a self-configuration process, and would be evolved to the optimum during the operational state over time.
In addition, when changes are applied to the basic network layout or RF related parameters are modified, updates to the neighbouring lists are likely to be required. Such situations comprise integration of new cells, antenna changes (model, azimuth, height, mechanical tilt, electrical tilt) and changes in the power of the pilot channels.

Also the removal of unnecessary neighbouring relations could be triggered. In case HO statistics are showing no HO at all, for an existing neighbouring relation, the relation could be automatically removed. This would  enhance the overall mobility performance as UEs would need to measure less neighbouring cells (e.g., in certain inter-RAT scenarios).
Conclusion

It is proposed to agree on this use case in RAN3, and capture the relevant texts e.g., in TS 36.300 Annex.
The appropriate working groups, i.e., RAN1, RAN2, and SA5, should be informed about the use case and shall be asked to define the appropriate inputs and outputs identified for this use case.
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