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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
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Rationale
This contribution proposes solutions of distributed and centralized PCI configuration that are aligned with centralized PCI selection and distributed PCI selection solutions, as described in TR 37.816 [2], to TR 28.861 [1].
5.2.2 
Solution description

The NG-RAN node (non-split) shall base the selection of its PCI either on a centralized or distributed PCI assignment algorithm.
In the split gNB architecture, there are several options for the PCI selection. A non-exhaustive list of possible option is reported below. Details about which option will be selected for normative specification will be provided during work item phase.
Case 1: centralized PCI selection, OAM assigns a single PCI to each NR cell
In this case, the OAM configures a single PCI value for NR cells in the DU. The DU sends the PCI of each serving cell to the CU during the F1 setup procedure.

· Option 1a: CU detects PCI conflict and indicates to OAM via DU. OAM assigns a new PCI.

In option 1, when the CU detects PCI conflict between NR cells within a DU or between neighbouring gNBs, it sends the PCI conflict indication to the DU. The DU reports the PCI conflict to the OAM. After that, the OAM will allocate a new PCI value for the DU.

· Option 1b: CU detects PCI conflict and indicates to OAM directly. OAM assigns a new PCI.

When the CU detects the PCI conflict between NR cells within a DU or between neighbouring gNBs, it sends the PCI conflict to OAM directly. And the OAM will allocate a new PCI value for the cell having PCI conflict and configure it to the DU.

Case 2: Distributed PCI selection, OAM configures a list of PCIs to each NR cell
In this case, the OAM signals a list of PCIs for each cell to the DU, and DU selects one from the list for each NR cell. The DU sends the selected PCI of each serving cell to the CU during F1 setup.
· Option 2a: CU detects PCI conflict and indicates to DU. DU reassigns a new PCI.
When the CU detects the PCI conflict, it sends the PCI conflict indication to the DU. In addition, the CU sends the PCIs of cells neighbouring to the cell subject to PCI update to the DU, or allowed PCIs, or non-allowed PCIs to the DU. The DU may restrict the PCI list considering the information suggested by CU. Based that, the DU reselects a new PCI value from the remaining list of the PCIs.
· Option 2b: CU detects PCI conflict and reassigns a new PCI.

When the CU detects the PCI conflict, the CU will select a new PCI value from the remaining list of the PCIs reported from the DU, and send the new PCI value to the DU in the gNB-CU configuration update procedure. This option needs the gNB-DU report the PCI list of each NR cell to the gNB-CU during F1 setup.
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Potential solutions
7.3
PCI Configuration

7.x.1
General

This subclause the solutions for the use case of PCI configuration (see use case in clause 5.5).

7.x.2
Management of distributed PCI configuration 
The D-PCI management function consumes the management service for NF provisioning with modifyMOIAttributes operation (see clause 5.1.3 in TS 28.532 [x]) to configure the PCI list for a given NR cell.

The D-PCI management function consumes the management service for NF provisioning with modifyMOIAttributes operation to enable the D-PCI configuration function for a given NR cell.

The D-PCI configuration function randomly selects a PCI value from the PCI list, (see clause 5.2.1 in TR 37.816 [12]).
The D-PCI configuration function informs the management service producer for NF provisioning to send a notification notifyMOIAttributeValueChange (see clause 5.1.9 in TS 28.532 [x]), indicating the new PCI value(s) being selected.
The D-PCI configuration function detects the PCI conflict among NR cells, and informs the management service producer for NF fault supervision (see clause 6.3 in TS 28.545 [y]) to send a notification notifyNewAlarm (see clause 6.1.1.4 in TS 28.532 [x]) to the D-PCI management function, indicating that the PCI conflict has been detected on NR cells.
The D-PCI management function may consume the management service for NF provisioning with modifyMOIAttributes operation to update the PCI list for a given NR cell.

D-PCI configuration function reassigns the new PCI value(s) from the PCI list for the affected NR cells (see clause 5.2.2 in TR 37.816 [12]), and informs the management service producer for NF provisioning to send a notification notifyMOIAttributeValueChange (see clause 5.1.9 in TS 28.532 [x]), indicating the new PCI value(s) being reassigned to mitigate the conflict.
D-PCI configuration function detects that the PCI conflict has been resolved, and informs the management service producer for NF fault supervision to send a notification notifyClearedAlarm (see clause 9.2.5 in TS 28.532 [x]) to the D-PCI management function, indicating the PCI conflict has been resolved.
NOTE 1: NRM needs enhancement to support D-PCI enable / disable, PCI list, PCI value.
NOTE 2: NF fault supervision needs enhancement to PCI conflict alarm notification.
7.x.3
Centralized PCI configuration 
It is assumed that the C-PCI configuration function has consumed the management service to collect PCI related measurements, and the MOIs related to the PCI configuration has been created.
The C-PCI configuration function collects the PCI related measurements (e.g. the measurements related to measurement report, such as physCellId, MeasQuantityResults, which are generated from the MeasResultNR (see clause 6.3.2 in TS 38.331 [6])) reported by NG-RAN.
The C-PCI configuration function analyzes the PCI related information and detects that a new deployed NR cell or NR cells have experienced PCI conflict or confusion.
NOTE: C-PCI configuration function may record the count of PCI conflict or confusion in performance measurements.
The C-PCI configuration function consumes the management service for NF provisioning with modifyMOIAttributes operation (see clause 5.1.3 in TS 28.532 [x]) to configure a specific PCI value or a list values for each newly deployed NR cell.
gNB-CU detects the PCI conflict among NR cells (see clause 5.2.2 in TR 37.816 [12]), and informs the management service producer for NF fault supervision to send a notification notifyNewAlarm to the C- PCI configuration function, indicating the PCI conflict has been detected on NR cells.
C-PCI configuration function consumes the management service for NF provisioning with modifyMOIAttributes operation to reassign new PCI value(s) for each affected NR cell.
gNB-CU detects that the PCI conflict has been resolved, and informs the management service producer for NF fault supervision to send a notification notifyClearedAlarm to the C-PCI configuration function, indicating the PCI conflict has been resolved.
NOTE 1: PCI related measurements need to be defined to support centralized PCI configuration function.
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