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Rationale
3.1 Background
The ANR function has been agreed as one of the SON functionalities that will be implemented in eNodeBs in Rel.8. This functionality has been explained in detail in the LS from RAN3 to SA5 [1] and the accompanying clarification document [2]. In this contribution, the RAN3 definition of the ANR function as described in [2] will be referred to as “baseline ANR function” 

In the baseline ANR function, the interaction between the OAM and the ANR function consists of the following:

· The OAM shall be able to add new neighbour relations (NR)

· The OAM shall be able to set the attributes of the new NRs and update the attributes of the existing NRs

· The OAM shall be informed in a standardized way by the ANR function about the newly added and removed NRs

The baseline formulation of the ANR function does not provide means for the operator to set the criteria for addition or removal of NRs by the ANR function.

3.2 Need for configurable criteria for differentiating neighbors from interferers
Based on the vast experience in managing and optimizing 2G and 3G networks, it has been understood that NL management has major impact on the quality of service, network performance scorecards and network optimization efficiency. With respect to the latter, the optimization of the radio signal (RF) quality and interference is closely related to the neighbour list (NL) management. Specifically, depending on whether a cell is considered as a genuine neighbour or an interferer, it would be added to or removed from the NL of the serving cell by the operator and it would be treated accordingly in the RF optimization process. The criteria for differentiating between neighbours and interferers may vary, depending on the operator’s current optimization strategy, available resources and the topology of the terrain. Without the ability to configure the criteria for addition/removal of NRs by the ANR function, the operators cannot fine tune their network optimization processes to their specific needs.
3.3 Need for consistent NR addition/removal criteria across multiple vendors 

Network optimization is a continuous, expensive and resource-consuming process. Operators have elaborate procedures for RF optimization and NL optimization, designed to increase the cost-efficiency of the network optimization process. The consistency of these procedures across different vendors’ sub-networks is essential for cost-efficient network optimization, especially in areas where different vendors’ sub-networks border with each other.

It is highly likely that a variety of different criteria for NR addition/removal will be implemented by different eNodeB vendors. As a result, operators might need to have different optimization processes and procedures in place in different vendors’ sub-networks, which will overall reduce the efficiency and increase the cost of network optimization. By introducing consistent rules for NR addition/removal, consistent processes can be re-used by the operators across a variety of RAN vendors.
4 Description
Based on the arguments laid out in the previous section, operators should have the ability to define the criteria for NR addition/removal, since it is an important factor in the efficiency of the network optimization process.
4.1 Neighbour Addition (NA) Threshold
The NR between the cell A and cell B shall be created by the ANR function in the eNodeB parenting the Cell A if the following condition is fulfilled:

The Cell B has been reported in the measurement reports by the UEs served by the Cell A at least nadd times in the last tadd hours. Only reports where the signal quality of the Cell B was above the threshold Qadd are counted. 

NA threshold is defined by the three parameters (nadd , tadd ,, Qadd). The OAM shall be able to configure the NA threshold on a per-cell basis.

NA threshold shall be specified over the Itf-N interface within the appropriate IRP.
4.2 Neighbour Removal Threshold
Existing NR between the Cell A and Cell B shall be removed by the ANR function in the eNodeB parenting the Cell A if the following condition is fulfilled:

The Cell B has been reported in the measurement reports by the UEs served by the Cell A less than nrem times in the last trem hours. Only reports where the signal quality of the Cell B was above the threshold Qrem are counted. 

The Neighbour Removal Threshold is defined by the three parameters (nrem, trem,, Qrem). The OAM shall be able to configure the Neighbour Removal Threshold on a per-cell basis. 
The Neighbour Removal Threshold shall be specified over the Itf-N interface within the appropriate IRP.

4.3 Relationship with the baseline ANR function

For illustration purposes, one implementation of the ANR function with the ability to configure NA/NR thresholds in the OAM is shown in Figure 1.
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Figure 1 – Example of an ANR function implementation supporting NA/NR thresholds

The ANR Configuration Function (ACF) in the NM configures the NA/NR thresholds. 

The support for the NA/NR thresholds can be optional. Operators should also have the choice of not defining the NA/NR thresholds if they so prefer. This could be the case if, for example, an operator uses a single vendor and/or if they would like to delay the determination of the appropriate NR addition/removal criteria to a later time (until sufficient data is available). Consequently, there should a setting of the NA/NR thresholds that would effectively disable these thresholds. In such case, the ANR function should operate based on the baseline formulation
5 Detailed proposal
PROPOSAL 1

It is proposed to add the text in sections 41. and 4.2 of this document to [3] (exact location TBD). 
PROPOSAL 2


It is proposed to add the following requirements to the specification level requirements in [3]:

REQ-MGMT_EUTRAN_EPC-CON-XXC
It should be possible to configure the conditions for addition of new neighbour relations by the ANR function. The neighbour addition condition has three attributes (nadd , tadd ,, Qadd). The neighbour addition condition shall be configurable on a per-cell basis. The neighbor addition condition should be supported over Itf-N.

REQ-MGMT_EUTRAN_EPC-CON-XXD
It should be possible to configure the conditions for removal of existing neighbour relations by the ANR function. The neighbour removal condition has three attributes (nrem, trem,, Qrem).. The neighbour removal condition shall be configurable on a per-cell basis. The neighbor removal condition should be supported over Itf-N.

PROPOSAL 3  

It is proposed to send LS to RAN3 to request the support for the neighbor addition condition and the neighbor removal condition by the ANR function in the eNB.
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