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1 Problem Description
At present, neighbour relations between RNC/BSCs, NBs are initially planned by a planning tool or by hand, taking into consideration e.g., the radio propagation (path loss), topography, and traffic routes (e.g., highways, streets and railways). During the course of planning and operation, optimisations are made using field data and the same planning tools, and in almost all cases significant manual intervention is required.

Having the right neighbour relationship configurations is vitally important to prevent HO failures. Due to changes in network configuration, including additions/modifications/deletions of cells, continuous efforts are required to optimise the neighbour cell relationships. This demands 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.

2 Automatic Neighbour Cell List Configuration
2.1 Introduction

In E-UTRAN, Neighbour Cell List can refer to

· The Neighbour Cell List sent by BCCH or DCCH over the radio interface, e.g., “White” and “Black” lists;
· The Neighbour Cell List for X2 configuration;
· The Neighbour Cell List for inter-cell interference control (ICIC).
The Neighbour Cell List in this paper addresses any of the three above.
Management of Neighbour Cell List configuration will require:

· Identification of relevant measurements;
· Instruction from the eNB to carry out the identified measurements at the UE;
· UE reporting of the measurement results (RRC protocol);
· Performance measurements at the eNB;
· Information exchange between the eNBs (X2 interface);
· Reporting of measurements from the eNB to the OMC/NMC (Itf-N and/or Itf-S);
· Procedures to (re)configure NCL in the eNB.
In the discussion of this document the above impacts should be considered and any resulting agreement be specified concurrently.
2.2 SOLUTION Description
Neighbour Cell List optimisation is achieved based on the following methods/metrics:

· Detected cell list (list of cells identified by UEs, their cell ID and received signal strength/quality);
· Handover Statistics;
· 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);
· Radio Link Failure;
· Number of radio link failures or RRC re-establishments with cause “radio link failure”;
· DL/UL interference;
· Other measurements (see section below).
The eNB processes the data and decides upon the optimal neighbour relationship for that cell and in addition, this may be relayed towards the NEM of radio systems.
The following text is just for information to describe more in detail how the above mentioned information is used. For the decision on NEM or NMS level, a set of rules and parameters has to be defined which are configurable by the operator.
· Example:
· A new source/target relation candidate has to be reported by different UEs 3 times a day minimum;
· If the number of RRC re-establishments with cause “radio link failure” exceeds ’10’, this special source/target relation is a candidate for addition;
· If the number of HO Attempts between cell A and cell B is below 5 during one week, the relation is a candidate for deletion;
· If the number of call drops during HO for a special source/target relation exceeds 5 per day, it is a candidate for deletion.
In any case, the system has to generate a report for the network operator, i.e., to the NMS and/or OMC with the candidates for addition or deletion, the detailed measurement data from the UE and the Performance Counter data, so that the operator staff has the possibility to guide the optimisation process.
It is FFS as to the usage of measurements with “Black” and “White” lists at this point as it is unclear as to how this concept will be used and whether it is relevant beyond the eNB itself. 
The following should be noted:
1)     The relevant “neighbour cell optimisation” measurements should be identified and standardised;
2) The relevant performance counters should be identified and standardised such that they are applicable/effective in a multi-vendor environment;
3)     Operator accessibility to configuration parameters - the operators should have the control over the Automatic NCL Configuration parameters;
4) The overall solution should be a combination of the above mentioned points. For example, Radio Link Failure is a prime example of when something should be done, yet this does not imply that no Radio Link Failure means a well optimised network. 
 2.1.1 Metrics
· Measurements

· Detected cell list (list of cells identified by UEs, their cell ID and received signal strength/quality);
· Number of triggered HO per neighbour cell (Performance Counter);
· Number of completed HO per neighbour cell (Performance Counter);
· Number of call drops during HO per neighbour cell (details ffs) (Performance Counter);
· Number of radio link failures or RRC re-establishments with cause “radio link failure”;
· DL/UL interference - for the DL, this will be based on reports from UE, e.g., CQI and/or RRC Measurement Reports (Performance Counter).
· Configuration of measurement jobs
It is assumed that the Performance Counters are defined and the results are available on NEM and NMS level.

The UE measurements have to be configured by the eNB either by BCCH (idle) or DCCH (active), e.g., so that any suitable neighbour cells can be reported. Such configuration shall include the reporting threshold and time-to-trigger. It is further necessary that the CIPL (the cell ID unique in the PLMN, which will be broadcast) of the detected neighbours are reported from the UE, so that the eNB can uniquely identify the cell/eNB to affect the NCL. Then, the neighbouring relationship configuration (i.e., for RRC, X2, and interference coordination) between two cells

· Can be configured
Based on network statistics and UE measurements.
· Can be removed
If no handover attempts for an existing neighbour relation is detected, this neighbour relation would be a candidate for deletion. The decision can be based on PM-data (number of handover attempts), e.g., no 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.

2.3.2 Architectural aspects 

The function is located in the eNB. Information exchange will be between eNB and NEM, NEM and NMS.

  2.3.2.1 Benefits and drawbacks 

Pro:

· Decisions are centralised using many different inputs (UE measurements, PM-counters);
· Measurement data from the Radio Network are combined with statistical metrics;
· Interworking with 2G and 3G is possible;
· The optimization staff is able to control the process;
Con:

· Load on Southbound and Northbound –Itf;
· Functionalities have to be implemented on different network elements (UE, eNodeB, NEM, NMS);
Other:

· Southbound and Northbound Itf are required to “reach” the eNB.
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 based on the following:
· Detected cell list (list of cells identified by UEs, their cell ID and received signal strength/quality);
· Number of triggered HO per neighbour cell (Performance Counter);
· Number of completed HO per neighbour cell (Performance Counter);
· Number of call drops during HO per neighbour cell (details ffs) (Performance Counter);
· Number of radio link failures or RRC re-establishments with cause “radio link failure”;
· DL/UL interference - for the DL, this will be based on reports from UE, e.g., CQI and/or RRC Measurement Reports (Performance Counter).
Abbreviations

NEM: Network Element Manager (O&M)

NMS: Network Management System (Layer above NEM)
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