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1 Introduction

In [1] it was agreed that:

“An eNB may identify its surrounding cells by hearing their PCI over the air, or via ANR  The eNB may then use the X2 interface to connect with the eNBs for these cells, and learn the neighbor PCIs of these eNBs. This information can be used to further refine the valid list of PCIs.”

It was also stated that the “exchange of neighbor CGI information over X2 for PCI selection purposes if FFS”. 
[2] suggests a new IE containing the PCI and CGI pair for neighbour cells detected over the air and proposes including this IE in X2 SETUP REQUEST,  X2 SETUP RESPONSE and ENB CONFIGURATION UPDATE.
In this document we investigate a scenario with multiple frequencies and show the benefits of using the solution presented in [2] in this scenario.
2 Discussion
The agreement [1] does not explicitly discuss the multi frequency scenario. If only PCI are exchanged, there is no possibility for the receiving eNB to understand in which frequency this PCI is used.

There may for example be a scenario where one eNB manages cells on different frequencies. And the cells managed by eNB2 may have both intra and inter frequency neighbours. 

The cell sizes may differ in the different frequencies in multi frequency scenarios. The PCI assignment must not only be confusion free within neighbours within the same frequency, but also with neighbours in other frequencies (or even RAT). This is illustrated in Figure 1, where the cells on frequency f2 will have inter frequency neighbour cells in frequency f1. Therefore, the larger cells in frequency f2 require that the cells in frequency f1 are confusion free over a larger distance compared to what would be required in a single frequency scenario. In this scenario, it would be beneficial to be able to exchange PCI usage across different frequencies. 
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Figure 1. Confusion free PCI assignment for a inter frequency scenario
The solution proposed in [2] is to include the CGI in the information exchanged between eNB. Using this solution in the inter frequency scenario can be outlined as follows (see also Figure 2): 
1. A new cell (a), on frequency f1, handled by eNB1 is added to the system 

2. eNB1 detects a neighbour cell (b) on the same frequency and another cell (c) on another frequency 

3. eNB1 contacts eNB2 and eNB3 and receives the pair of  PCI and CGI for both intra and inter frequency neighbours of cell (b) and cell (c) 

4. eNB1 looks up the frequency for each received pair of PCI and CGI 

5. eNB1 excludes the PCI used on frequency f1 from the list of valid PCI
With this solution, eNB1 will be able to get information about all PCI used in frequency f1 by inter frequency neighbours of cell C.

[image: image2]
Figure 2. Outline of the solution for the inter frequency scenario.
3 Conclusions
By including CGI in the information exchanged between eNB, confusion in a inter frequency scenario can be avoided. Therefore, we would like to support the proposal in [2].
We also propose to clarify that the Neighbor Information IE shall include both intra and inter frequency neighbour cells.
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