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1
Decision/action requested

Please approve the proposed changes
Add Use Case for cell neighbour relationship indication, in view of the Study on Self-Organizing Networks (SON) for 5G, TR 28.861
2
References

[1]

3GPP TR 28.861 V1.0.0 (2019-09) Study on the Self-Organizing Networks (SON) for 5G networks

3
Rationale
Increase in cell density provides more opportunity for optimizign network processes, but this requires deeper understanding of the associations among cells beyond the descrete function provided by ANR, i.e. neighbour or not neighbor. It is as such important to specify means of automating the description of cell associations, as endorsed by SA5 in document S5-195917 to add a usecase on cell neighbour relationship indication. This contribution describes the use case.
4
Detailed proposal

1st Change 
5.22. Cell Neighbor Relationship Indication

5.22.1
Introduction
Increased cell density in 5G provides more opportunity for joint transmission with possibilities for the optimized selection of transmission points and increases opportunities for optimization of energy consumption through cell deactivations in Multi-RAT environments. For optimal results, SON functions require deep knowledge of the neighbor relations among different kinds of cells. In figure 1 below for example: 
· Cell B1 is a neighbor to cells A1 and A2 but for which of the two cells should cell B1 act as a capacity cell, i.e. which of them should be considered before B1 is deactivated for energy savings? 

· Cell B2 is a neighbor to all three coverage cells A1, A2 and A3; but to which cells can Multi-Point Transmission be configured – to cells A2, A3 or both?

[image: image1.emf]
Figure 1: Examples of potential neighbour relationships among macro and small cells 
5.21.1
Goal

The goal of the automatic cell neighbor relationship indication service (ACRIS) is to differentiate the degree of neighborliness among cells, i.e. to describe how much a cell A is a neighbor to another cell B (e.g., using the desired or alternative descriotions in figure 2) instead of simply stating that A is a neighbor or not (as in the traditional description in figure 2).  This can then be used for decisions made by SON functions. 
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Figure 2: traditional and alternative candidate neighbour relationship descriptions
5.21.2
Pre-conditions

NG-RAN in certain geographic area is active, managed by the provider(s) of the NG-RAN provisioning management service and the assurance service. 

The Provider of ACRIS is active and consumes the NG-RAN and 5GC provisioning management services and the assurance services, provided by the corresponding providers. 

5.20.3
Steps
1.
A NF requests for neighbor relationships for a given cell A

2.
The Provider of ACRIS collects cell deployment data for cell A. This may be collected from the 3GPP management system repository or directly from the NG-RAN cells and gNBs

3.
The Provider of ACRIS determines the range of possible neighbor candidates – the distance (geographical or otherwise) within which cells may be neighbors to cell A.

4.
The Provider of ACRIS requests for cell deployment data for all cells within the identified range 

5.
Using the deployment data, The Provider of ACRIS computes the degree of neighbourliness and centre of overlap for each of the identified cells. The degree of neighbourliness and its centre of overlap between any two cells respectively describe the quality of the overlap and the relative location of the overlap. They meet the requirement that between a serving cell S and its target neighbors they are computed in the same way across all neighbor cell characteristics like sizes (macro, pico, etc.), shape (omni, sectored, etc.) or type (urban, rural, etc.). 

5.20.4
Post-conditions

The computed degree of neighbourliness and its centre of overlap are notifiable across to any other management function
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