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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”. 

The baseline formulation of the ANR function does not provide means for the operator to define the criteria for addition or removal of NRs by the ANR function. In [4] the motivation for introducing thresholds for NR addition and removal was explained. The subsequent sections summarize the motivations.
3.2 Proprietary nature of NR additions and removals by the ANR function

Algorithms triggering additions/removals of neighbor relations (NR) in the NRT use as inputs the UE measurement reports of detected cells. In particular, the criteria for triggering additions/removals of neighbor relations (NR) in the NRT are proprietary. In particular, the number of UE reports of Cell A received by the ANR function of Cell B that will trigger the addition of NR (B → A) is proprietary; analogously, the conditions for removal of a NR from the NRT by the ANR function are also proprietary. For example, in Vendor1 implementation, the number of measurement reports containing cell A required to add NR (B → A) to the NRT of cell B is m, whereas in Vendor 2 implementation, the number of reports of cell A required to add NR to add NR (B → A) to the NRT of cell B could be n. Due to proprietary nature of the addition/removal criteria, m is not equal to n. (Note: it is possible that there will be vendors who will have m = n. If this is the case, it will probably be when m = n = 1, i.e. when a new NR is added the first time a new cell is reported. However, such cases will be exceptions).
Due to the above, for a given radio coverage overlap between cell A and cell B, Vendor1 might have NR (B →A) in the NRT of cell B whereas Vendor2 might not (or vice versa). As a final result, the coverage overlap between two cells required to trigger handovers between them is vendor-dependent. 
3.3 Need for configurable criterion for adding NRs by the ANR function 
The need for configurable criterion for adding neighbors by the ANR function will be present in the following cases:

· Operators want to make sure that certain amount of coverage overlap between neighboring cells will indeed guarantee handovers between them regardless of the eNB vendor
· eNB densities are different in different areas of the network even if the vendor is the same (e.g. urban areas vs. rural areas). Different eNB densities will lead to different amount of overlap between neighboring cells. Operators want to ensure handovers between neighboring cells in areas with low eNB density/overlap if they so choose.

· Amount of coverage overlap between cells required to allow handovers will impact network dimensioning (i.e. number of sites required) and network design. Operators want to have consistent and vendor-independent network dimensioning and design procedures and guidelines. 

3.4 Need for configurable criterion for removal of NRs by the ANR function 

The need for configurable criterion for adding neighbors by the ANR function will be present in the following cases:

· Operators want to define consistent minimum overlap between neighboring cells required to allow handovers (i.e. maintain NR) between them regardless of the eNB vendor

· eNB densities are different in different areas of the network even if the vendor is the same (e.g. urban areas vs. rural areas). Different eNB densities will lead to different amount of overlap between neighboring cells. For example, In high eNB density areas there will be some overlap even between non-neighboring cells. Operators want to custom-tune the minimum amount of overlap required to have NRs in order to eliminate handovers to distant interfering cells.
· Amount of coverage overlap between cells required to allow handovers will impact network optimization (HO optimization). Operators want to have consistent and vendor-independent network optimization procedures and guidelines.
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 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. 

Neighbor addition threshold is defined by the three parameters (nadd , tadd ,, Qadd). Neighbor addition threshold configuration shall be supported over the Itf-N interface within the appropriate IRP. Neighbor addition threshold shall be configurable on a per-cell basis.
It needs to be noted that the condition for adding NRs by the ANR function is a “sufficient” criterion, i.e. it is an “if” condition and not “if and only if” condition.

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. 

Neighbor removal threshold is defined by the three parameters (nrem, trem,, Qrem). Neighbor removal threshold configuration shall be supported over the Itf-N interface within the appropriate IRP. Neighbor removal threshold shall be configurable on a per-cell basis.

It needs to be noted that the condition for removal of existing NRs by the ANR function is a “sufficient” criterion, i.e. it is an “if” condition and not “if and only if” condition.

4.3 Relationship with the baseline ANR function

For illustration purposes, one implementation of the ANR function with the ability to configure the neighbor addition and neighbor removal 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

4.4 Optional/mandatory support

The support for the NA/NR thresholds could be optional. 
Operators should also have the choice of not defining the neighbor addition/removal 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 neighbor addition/removal 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 section 4.1. and section 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.

