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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:

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

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

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

3.2 Requirements for removal of neighbour relations by the OAM
The baseline formulation of the ANR function provides means for the OAM to add NRs; however, it does not provide means for the OAM to remove NRs if required. The ability to remove a NR by the OAM is required in the following scenarios:
Physical Cell ID Confusion

The situation where a cell has two (or more) cells with identical PCIDs as neighbors is referred to as PCID confusion [3]. In this case, as soon as one of the two neighbors with colliding PCID gets into the NL, the other one will not be detected by the ANR function. The failure condition arises when the latter is the genuine neighbor, whereas the former is the interferer. If this happens, the handovers to the genuine neighbor cell will not be possible, resulting in high call failure rates, poor user experience and revenue loss. The OAM should have the ability to remove the interfering colliding neighbor from the NL in order to add the genuine neighbor to the NL.  
Removed Cell Sites
If the operator decides to shut down a cell from the network permanently, the cell in question should be removed from all NLs in which it figured so that its PCID and/or GCID can be re-used. The ability of the ANR function to remove the shut down cell from all NLs cannot be guaranteed. In addition to this, the time required by the ANR function to remove the cell from all NLs is unpredictable and it could be longer than acceptable. Allowing the OAM to remove the retired cell would increase the resource utilization efficiency in the network.
OAM could have additional information not available to the eNB that would justify the removal

OAM could have additional information not available to the eNB, such as neigbour relations in the neighboring eNBs, performance measurements from neighbouring eNBs, performance measurements from the core network etc. that could justify the removal of the cell from the NL. 

Post-RF Optimization NL Adjustment
Following RF optimization campaigns, some cells might be degraded from the status of interferer to the status of neighbour or vice-versa. The OAM should have the ability to apply the changes immediately to the NLs as opposed to waiting for the ANR function to become aware of the change. This is especially applicable to high revenue areas.   

Swap of the Physical Cell ID between two neighbor cells

If the PCIDs of two neighbor cells are swapped, the ANR function in the eNB will not be aware of this. In this case, the eNB route handovers to the wrong cell, causing HO failures and call drops. This faulty condition can be prevented by allowing OAM to remove the neighbor relations.
4 Description
Based on the arguments laid out in the previous section, operators should have the ability to add and remove the NR if it is deemed required by the OAM.
For illustration purposes, one implementation of the ANR function with the ability to add and remove NRs by the OAM is shown in Figure 1.
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Figure 1 – Example of an ANR function implementation supporting NR removal by the OAM
5 Detailed proposal
PROPOSAL 1


It is proposed to add the following requirements to the specification level requirements in [4]:

REQ-MGMT_EUTRAN_EPC-CON-XXA
An IRPManager shall be able to add new neighbour relations in the eNB i.e. create new entries in the NRT with associated attribute values.
REQ-MGMT_EUTRAN_EPC-CON-XXB
An IRPManager shall be able to remove neighbour relations in the eNB i.e. delete associated entries in the NRT 
PROPOSAL 2  

It is proposed to send LS to RAN3 to request the support for neighbor relation removal by the OAM.
