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1 Introduction
The framework for PCI Selection [1] was agreed on RAN3#61 meeting, which supports the assignment of PCI by either centralized solution or distributed solution. However, the PCIs of surrounding cells can not be collected fully in the distributed solution. Another problem is that the PCI conflict can not be avoided in the case of the automatic PCI configuration. 
This paper proposes a method to collect the PCIs of surrounding cells and detect the potential PCI conflict in the network based on UE history information.
2 Discussion
2.1 Problem1: the incompletion PCI collection
According to the distributed framework for PCI Selection, the OAM signals a list of PCI values. In order to avoid collision with respective surrounding cells [2], the eNB may restrict this list by removing PCIs that are: 

a)
reported by UEs;
b)
reported over  the X2 interface by neighboring eNBs; and/or

c)
acquired through other implementation dependent methods, e.g. heard over the air using a downlink receiver.

The eNB shall select a PCI value randomly from the remaining list of PCIs.  However, when a new eNodeB is introduced into the network, the X2 interface may not be established and no UE is camping on the new introduced cell. The PCIs of surrounding cells would not be collected sufficiently, which may lead to the PCI collision. The PCI of the new introduced cell may be allocated as the same as the PCI of its neighboring cell which is not far away from the new introduced cell.  
2.2 Problem2: the potential PCI conflict in the network
Besides the scenario which is described in section 2.1, the PCI conflict in the network will occur due to the neighbour relation changes of ANRF. The scenario is described in Figure1 as below. All the cells are in the same frequency, and the cell1 and the cell4 have the same PCIs. The cell1 and cell4 are not neighbouring cells and they do not have any common neighbouring cell, so there is no PCI collision between the cell1 and the cell4. When the cell5 is added to the network and it becomes the common neighbouring cell of the cell1 and the cell4, then the PCI collision will happen.
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                                              Figure 1 The PCI collision due to the neighbour relation change
The PCI collision may result in cell interference and coverage problem [3]. 
The traditional way to solve this problem is to configure the PCIs carefully by networking planning tools. However, in some cases, it would be acceptable if the planning requirements can be relaxed. Therefore it is necessary to have the functionality of detecting potential PCI conflict as many as possible. 
3 Solution
Here we propose a method to collect the PCIs information and detect the potential PCI conflict based on UE history information. The UE history information is contained in HANDOVER REQUEST message which is used by S1/X2 handover. The PCI information of the cell which UE has visited can be collected. Furthermore, such PCI information can be used for automatic PCI configuration.
3.1 Collecting of PCIs information sufficiently
During the Automatic configuration procedure of the Physical Cell ID, the new eNB saves UE history information in the received HANDOVER REQUEST messages, and regards all the PCIs in UE history information as the PCIs of the surrounding cells. As a result, the risk of the potential PCI conflict is decreased.
Proposal 1: 
Collecting the PCIs of the surrounding cells based on UE history information.
3.2 Detecting the potential conflicting PCIs 
During the Handover procedure, the target eNB receives HANDOVER REQUEST message from the source eNB or from the MME. The target eNB can detect the potential PCI conflict based on the PCIs information of the E-UTRAN cells which UE has visited. If there are two cells in UE history information with the same PCI and the same frequency, the eNB could make a judgment that the two cells have potential conflicting PCIs. Then the eNB may report the ECGIs and PCIs of the two cells to the OAM or take a further action to inform one of the conflicting cells to change its PCI.
As illustrated in Figure 2 below, the eNB C acquires the information of the E-UTRAN cells which UE has visited by the received HANDOVER REQUEST message. The UE’s footprint shows on the blue line. The Cell A and Cell B have the same PCIs, then the eNB C make a judgment that Cell A and Cell B have potential PCI conflict. 
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Figure 2 the detection of potential PCI conflict
Proposal 2:   Detecting the potential PCI conflict based on UE history information.
4 Summary and proposals

This paper suggests the following proposals to collect the PCIs of surrounding cells and detect the potential PCI conflict:
Proposal 1:  Collecting the PCIs of the surrounding cells based on UE history information.
Proposal 2:  Detecting the potential PCI conflict based on UE history information.
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