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22.3.2a	Automatic Neighbour Relation Function
The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Relations (NRs). Figure 22.3.2a-1 shows ANR and its environment:


Figure 22.3.2a-1: Interaction between eNB and O&M due to ANR
The ANR function resides in the eNB and manages the conceptual Neighbour Relation Table (NRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NRT. ANR also contains the Neighbour Removal Function which removes outdated NRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific.
A Neighbour cCell Relation (NCR) in the context of ANR is defined as follows:
An existing Neighbour Relation from a source cell to a target cell means that eNB controlling the source cell:
a)	Knows the ECGI/CGI/NCGI and PCI of the target cell.
b)	Has an entry in the Neighbour Relation Table for the source cell identifying the target cell.
c)	Has the attributes in this Neighbour Relation Table entry defined, either by O&M or set to default values.
For each cell that the eNB has, the eNB keeps a NRT, see Figure 22.3.2a-1. For each NCR, the NRT contains the Target Cell Identifier (TCI), which identifies the target cell. For E-UTRAN, the TCI corresponds to the E-UTAN Cell Global Identifier (ECGI) and Physical Cell Identifier (PCI) of the target cell. Furthermore, each NCR has three attributes, the NoRemove, the NoHO and the NoX2 attribute. These attributes have the following definitions:
-	No Remove: If checked, the eNB shall not remove the Neighbour cCell Relation from the NRT.
-	No HO: If checked, the Neighbour cCell Relation shall not be used by the eNB for handover reasons.
-	No X2: If checked, the Neighbour Cell Relation shall not use an X2 interface in order to initiate procedures towards the eNB or gNB parenting the target cell.
Neighbour cCell Relations are cell-to-cell relations, while an X2 link is set up between two eNBs or between eNB and gNB. Neighbour cell Relations are unidirectional, while an X2 link is bidirectional.
NOTE:	The neighbour information exchange, which occurs during the X2 Setup procedure or in the eNB Configuration Update procedure, may be used for ANR purpose.
The ANR function also allows O&M to manage the NRT. O&M can add and delete NCRs. It can also change the attributes of the NRT. The O&M system is informed about changes in the NRT.

22.3.4	Inter-RAT/Inter-frequency Automatic Neighbour Relation Function


Figure 22.3.4-1: Automatic Neighbour Relation Function in case of UTRAN detected cell
For Inter-RAT and Inter-Frequency ANR, each cell contains an Inter Frequency Search list. This list contains all frequencies that shall be searched.
For Inter-RAT cells, except intra-system NR cells, the NoX2 attribute in the NRT is absent, as X2 is only defined for E-UTRAN.
The function works as follows:
The eNB serving cell A has an ANR function. During connected mode, the eNB can instruct a UE to perform measurements and detect cells on other RATs/frequencies. The eNB may use different policies for instructing the UE to do measurements, and when to report them to the eNB.
1	The eNB instructs a UE to look for neighbour cells in the target RATs/frequencies. To do so the eNB may need to schedule appropriate idle periods to allow the UE to scan all cells in the target RATs/frequencies.
2	The UE reports the PCI of the detected cells in the target RATs/frequencies. The PCI is defined by the carrier frequency and the Primary Scrambling Code (PSC) in case of UTRAN FDD cell, by the carrier frequency and the cell parameter ID in case of UTRAN TDD cell, by the Band Indicator + BSIC + BCCH ARFCN in case of GERAN cell, and by the PN Offset in case of CDMA2000 cell and by the carrier frequency and PCI in case of NR cell.
When the eNB receives UE reports containing PCIs of cell(s) the following sequence may be used.
[bookmark: OLE_LINK14][bookmark: OLE_LINK16]3	The eNB instructs the UE, using the newly discovered PCI as parameter, to read the CGI and the RAC of the detected neighbour cell in case of GERAN detected cells, CGI, LAC, RAC and all broadcasted PLMN-ID(s) in case of UTRAN detected cells, and CGI in case of CDMA2000 detected cells and NCGI, TAC and all broadcasted PLMN-ID(s) in case of NR detected cells. For the Interfrequency case, the eNB instructs the UE, using the newly discovered PCI as parameter, to read the ECGI, TAC and all available PLMN ID(s) of the inter-frequency detected cell. The UE ignores transmissions from the serving cell while finding the requested information transmitted in the broadcast channel of the detected inter-system/inter-frequency neighbour cell. To do so, the eNB may need to schedule appropriate idle periods to allow the UE to read the requested information from the broadcast channel of the detected inter-RAT/inter-frequency neighbour cell.
4	After the UE has read the requested information in the new cell, it reports the detected CGI and RAC (in case of GERAN detected cells) or CGI, LAC, RAC and all broadcasted PLMN-ID(s) (in case of UTRAN detected cells), or CGI (in case of CDMA2000 detected cells) or NCGI, TAC and all broadcasted PLMN-ID(s) (in case of NR detected cells) to the serving cell eNB. In the inter-frequency case, the UE reports the ECGI, the, tracking area code and all PLMN-ID(s) that have been detected. If the detected cell is a CSG or hybrid cell, the UE also reports the CSG ID to the serving cell eNB.
5	The eNB updates its inter-RAT/inter-frequency Neighbour Relation Table.
In the inter-frequency case and if needed, the eNB can use the PCI and ECGI for a new X2 interface setup towards this eNB. The setup of the X2 interface is described in section 22.3.2. 
In the intra-system inter-RAT ANR function towards NR cell case and if needed, the eNB can use the PCI and NCGI for a new X2 interface setup towards this gNB. The setup of the X2 interface between eNB and gNB is described in section 22.3.2.
NOTE:	The eNB may differentiate the open access HeNB from the other types of (H)eNB by the PCI configuration or ECGI configuration.
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1) Report Neighbour Request (RAT, Frequency)







4) Report Global-CID=19







3b) Read BCCH (…)







3) Report Global-CID Request (Target Phy-CID=5)







2) Report Neighbour Response (Phy-CID, Signal level)
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