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1 Introduction
Last meeting, RAN3 discussed the use cases description and agreed to capture into the TR 37.816 [1] at the RAN3#103 meeting.
In this document, we intend to discuss the solution of PCI selection in case of CU-DU split architecture.

2 Discussion

As specified in TS 36.300, the PCI selection function in LTE was implemented as follows.

 [Centralized PCI assignment] The OAM signals a specific PCI value. The eNB shall select this value as its PCI.

[Distributed PCI assignment] The OAM signals a list of PCI value. The eNB may select a PCI value randomly from the restricted list of PCIs.

The PCI selection for NR cells can reuse the above LTE framework for aggregated gNBs.

However, the support of split architecture in gNB will impact on the PCI selection function for NR cells. There are several options to implement the PCI selection function in split gNB scenario:
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.

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.
Proposal 1: It is proposed RAN3 to discuss the PCI selection function for the split gNB architecture by considering above options.
Down selection:
If PCI selection is implemented by OAM, option 1a is preferred which means the gNB-CU needs to indicate the gNB-DU about the PCI conflict for certain NR cells, and the gNB-DU reports to OAM.  This is to align with the processing that OAM configures the PCI of each NR cell to gNB-DU. And 1a can also avoid any coordination between different OAM entities.

If distributed PCI selection is deployed, option 2b seems better than option 2a. Because, the gNB-CU may have the full knowledge of PCIs for all NR cells. The gNB-CU then can detect the PCI conflict issue and reassign a new PCI to the NR cell having PCI conflict issue.
Proposal 2: Proposal 2: 1a is preferred if centralized PCI selection function is in use. And 2b is preferred if distributed PCI selection function is deployed.
3 Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: It is proposed RAN3 to study the PCI selection function for the split gNB architecture by considering above options.
Proposal 2: 1a is preferred if centralized PCI selection function is in use. And 2b is preferred if distributed PCI selection function is deployed.

This document provides the TP for TR 37.816 in section 5 to align with the proposals.
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5.2

PCI selection
5.2.1 
Use case description
Editor Note: capture the use cases description and benefits of the use cases
Physical Cell Identifier (PCI) is assigned to each cell to help UE distinguish wireless signals of different cells. The selection of PCI is one of the first use cases that have been introduced in SON, in order to ensure that PCI collision does not happen or are minimized. In LTE, the eNB base the selection of its PCI either on a centralized or distributed PCI assignment algorithm. The centralized assignment works in a way that the eNB selects the specific PCI value sent to it by the OAM as its PCI, while the distributed PCI assignment is that the eNB selects a PCI value randomly from the restricted list of PCIs. 

In NR, ultra-dense network is the key technology to meet the demand of future mobile data traffic, and there will be coexistence of macro cell in lower frequency and small cells in higher frequency (mmwave) in a certain area. For the sake of improving energy efficiency, those small cells may switch to sleep mode at any time. Those various cell changes will lead to serious challenges in PCI allocation and selection. 
In NR, the PCI selection function should be applicable for split gNB architecture. 

The study on the solutions for PCI selection in NR could focus on

1. Definition of the information/data required to support PCI conflict discovery and selection.

2. Functionalities and procedures to support PCI selection, e.g., report by UE or exchange over the X2/Xn/F1 interface

3. PCI confusion resolution, without using CGI reading functionality (ANR).

Solutions of PCI selection in LTE and the mechanisms that have been specified in NR Rel-15 specification should be the baseline. There is a need to first evaluate whether the existing mechanisms is sufficient for PCI selection on NR.  
5.2.2 
Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
In the split gNB architecture, there are several options for the PCI selection:
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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