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1
Decision/action requested

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

[1] 
3GPP TR 28.861 v0.4.0 “Study on the Self-Organizing Networks (SON) for 5G networks”
3
Rationale

This pCR proposes to add the use case of PCI configuration to TR 28.861 [1]. 
3
Proposal
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5
Use cases
5.5
PCI Configuration

5.5.1
Introduction
Each gNB is assigned a PCI (Physical-layer Cell ID) that is broadcast in PSS (Primary Synchronization signal) and SSS (Secondary Synchronization signal). When an UE receives PSS and SSS to acquire time and frequency synchronization, it also obtains the PCI that is used to uniquely identify an NR cell. There are 1008 unique PCIs (see clause 7.4.2 in TS 38.211 [x]). Therefore, PCIs need to be reused, as massive number of NR cells and small cells operating in millimeter wave bands are deployed. Typically, operators use network planning tool to assign PCIs to cells when the network is deployed to insure all neighbouring cells have different PCIs. However, due to the addition of new cells or changes of neighbour relations from ANR functions, problems can arise, such as:

- PCI collision: Two neighbouring cells have the same PCIs;

- PCI confusion: A cell has 2 neighbouring cells with the same PCI value, where Cell #A has PCI that is different from the PCIs of its two neighbours – Cell #B and Cell #C, but Cell #B and Cell #C have the same PCI. PCI confusion can impact the handover performance as UEs are confused with which cell they should handover to.
PCI configuration function can be initiated periodically as a preventive maintenance, or whenever a cell experiences poor handover performance to detect and mitigate both the PCI collision and PCI confusion without any human intervention. 
5.5.2
Pre-conditions

PCI configuration function is in operation.

5G NR cells have been assigned PCIs.

5.5.3
Description

PCI configuration function collects the information pertaining to PCI conflicts or PCI confusion (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])).          
PCI configuration function analyzes the information to detect if there is PCI conflicts or PCI confusion.

If PCI conflicts or PCI confusion is detected, then determines the action to mitigate PCI conflicts or PCI confusion issues,

PCI configuration function executes the action by changing the PCIs of one or more cells.  

5.5.4
Post-conditions

The PCIs for the NR cells have been corrected.
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6
Potential requirements
6.4
PCI Selection (PCI Configuration)
PCI-CONFIG-x The PCI configuration function should have a capability to collect the information pertaining to PCI conflicts or PCI confusion.
PCI-CONFIG-y The PCI configuration function should have a capability to change the PCIs of one or more cells.
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