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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
References

[1] 
3GPP TR 28.861 v0.4.0 “Study on the Self-Organizing Networks (SON) for 5G networks”
3
Rationale
This contribution proposes the D-SON and C-SON ANR use cases to TR 28.861 [1].
4
Detailed proposal
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5.3
Automatic Neighbour Relation (ANR) management (including automatic Xn setup)
5.3.1
Goal

The goal is to manage the ANR function, based on the concept described in TS 32.511 [7]. The ANR function, as defined in TS 38.300 [13], is a D-SON.
5.3.2
Pre-conditions

A NR cell where the ANR function has been deployed is in operation.
5.3.3
Steps 

1.  The ANR management function enables the ANR function, and may set the black / white lists of neighbor cell relations, or change the attributes of a neighbor cell relation.
2.  The ANR function is running according to the procedure described in clause 15.3.3 TS 38.300 [13], and detects:

- A new inter or intra neighbor cell relation, and adds such relation to the neighbor cell relation table.
- An existing inter or intra neighbor cell relation has been removed, and deletes such relation from the neighbor cell relation table
3. The ANR function notifies the ANR management function about the changes of neighbor cell relation in this NR cell.
5.4
Automatic Neighbour Relation (ANR) optimization
5.4.1
Goal

The goal is to optimize the Neighbour Relations configured at the NG-RAN node.
The 5G NR networks will be much denser than previous generations of mobile networks, as they contain macro cells in sub-6Ghz bands to provide the coverage, while mixed with small cells in higher frequency (mmWave) bands in areas that require high capacity, in order to meet the growth of mobile data traffic. During the off-peak hours, many high capacity cells can be switched off for energy saving that can increase the frequency of relation changes. Huge number of the neighbor cell relations and dynamic change in relations may create too high load of the UE reports to be efficiently processed by the distributed ANR function. Therefore, ANR optimization function should be a C-SON.
5.4.2
Pre-conditions

The NG-RAN and the provider(s) of the NG-RAN provisioning management service and NG-RAN PM service are deployed and active. 

The ANR optimization function is deployed and active. It is a consumer of NG-RAN provisioning management service and also it is subscribed to the PM measurements related to mobility and interference management. The measurements may include such performance indicators as statistics of failed / dropped RRC connections, handover failures etc.

5.4.3
Steps 

1. 
1. The ANR optimization function may collect and monitor the statistics of UE measurement results that can be generated from the MeasResultListNR (see clause 6.3.2 in TS 38.331 [6]) for intra-RAT neighbour relations, or MeasResultListEUTRA (see clause 6.3.2 in TS 38.331 [6]) for inter-RAT neighbour relations
2.  When the ANR optimization function detects changes in some cells, it may determine the actions to create, modify, or delete neighbour relations in such cells and/or in some of neighbor cells. 

3. The ANR optimization function monitors the ANR performance (e.g. failed / dropped RRC connections, handover failures etc) of the cells managed by the provider(s) of NG-RAN Provisioning and PM management services, and will continue the ANR optimization function, if it is detected that the ANR performance is degrading.
4. Return to the Step 1.

This Use Case ends when the NG-RAN cells are taken out of service or when the ANR optimization function is stopped.
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6.2
Automatic Neighbour Relation (ANR) management (including automatic X2 setup)

REQ-ANRM-1
The ANR management function should be able to enable  and disable the ANR functions.
REQ-ANRM-2
The ANR management function should be able to set the black / white lists of neighbor cell relations, or modify the attributes of a neighbour cell relation.
REQ-ANRO-3
The ANR function should be able to notify the ANR management function about the changes neighbour cell relation.
6.3 
Automatic Neighbour Relation (ANR) optimization

REQ-ANRO-1
The ANR optimization function should be able to monitor the ANR performance of the cells using by NG-RAN PM services.
REQ-ANRO-2
The ANR optimization function should be able to set / modify the neighbour configuration parameters in the cells using the NG-RAN Provisioning services.
REQ-ANRO-3
The ANR optimization function should be able to monitor the statistics of UE measurement results for intra-RAT neighbour relations and inter-RAT neighbour relations for NR cells.

REQ-ANRO-4
The ANR optimization function should be able to create, modify, or delete the intra-RAT and inter-RAT neighbour relations for NR cells.
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