Page 1

3GPP TSG-RAN WG3 #63bis
R3-090742
March 23th – 26th, 2009
Seoul, Korea
Agenda item:
9.4.7
Source: 
Alcatel-Lucent
Title: 
Indication of Candidate Neighbours
Document for:
Approval
1
Introduction
The current Neighbour Information IE in the X2 SETUP REQUEST / eNB CONFIGURATION UPDATE is limited to the signalling of “direct neighbours”. This shortcoming is analysed below and a backwards compatible solution is investigated.

2
direct neighbours and candidate neighbours
The X2 SETUP RESPONSE/eNB Configuration Update message is coded in a way such that an eNB B will report all its cells and for each one only its direct neighbours:
The candidate eNB may also include the Neighbour Information IE in the X2 SETUP RESPONSE message. The Neighbour Information IE shall only include E-UTRAN cells that are direct neighbours of cells in the reporting eNB
Strictly speaking this statement means that eNB B may only report a neighbour of its cell A if this neighbour has a neighbour relationship set with cell A which means that it has either been detected as a neighbour of cell A by a UE (or other methods, see below) or the eNB B was pre-configured in the NRCT table with a NR between cell A and this neighbour.
This strict definition is important because eNB A can be quite certain that it shall avoid to use the PCI of this neighbour of cell A for one for its own cells that would have cell A as neighbour.

However this definition has the drawback to eliminate the reporting of other PCIs that could also be potential candidates for confusion.

Indeed eNB B can have three sources of neighbours:
1/ neighbours reported by UE or acquired through other implementation dependent methods e.g. heard over the air.

2/ neigbours pre-configured via the NRCT table
3/ neighbours reported over X2 by neighbouring eNBs.
The current definition excludes some of the neighbours comprised per 3/.

Indeed, when eNB B receives a SETUP RESPONSE from an eNB C with a list of cells, those cells are only “candidate neighbours” unless/until one criteria as per 1/ or 2/ applies to it. Until that moment, eNB B cannot indicate to eNB A which cells of eNB C are direct neighbours of cells of eNB B and therefore eNB B will not indicate them in the X2 SETUP RESPONSE message towards eNB A.

It is thus very likely that at the beginning, for example only one neighbour cell (of eNB C) in total will be included in the Neighbour Information IE within the X2 SETUP RESPONSE message from eNB B to eNB A, considering also a low penetration of UEs.

It is only later, whenever one new cell among the cells of the eNB C is confirmed as a direct neighbour of one cell of eNB B by either 1/ or 2/, that eNB B will send an eNB Configuration Update message to inform eNB A. This eNB Configuration Update will then be repeated multiple times, each time informing of one more direct neighbour.
Therefore at the beginning, when eNB A receives the X2 SETUP RESPONSE from eNB B, it may select a PCI of one of the cells of eNB C that will be confirmed later as a direct neighbour of one cell of eNB B, thus creating a confusion.
However that PCI could have been reported by eNB B at the beginning as a “potential candidate neighbour” as per 3/ which could have avoided eNB A to select it and the confusion to happen.

In summary the current encoding slows down the PCI allocation mechanism: eNB A can select a random PCI that happens to be used by a neighbour of neighbour (PCI of one cell of eNB C) until its neighbouring eNB B actually detects by 1/ or 2/ its direct neighbourhood with the cells of eNB C.
3
Indication of Candidate Neighbours
One simple solution to avoid the shortcoming described in the section 2 is to signal all “candidate neighbours” as soon as possible and not only the ones confirmed as “direct neighbours”.
Hence, once eNB B has received the X2 SETUP RESPONSE from eNB C with all its cells, they could all be reported within the X2 SETUP RESPONSE/eNB Configuration Update sent by eNB B towards the eNB A as “candidate neighbours” even if not yet confirmed as “actual direct neighbours”.
NOTE: this doesn’t prevent eNB B to report them again via eNB Configuration Update message when confirmed as “direct neighbours”.

4
Proposal
This paper has shown a shortcoming of the current signalling of the X2 SETUP RESPONSE/ eNB Configuration Update which currently only includes confirmed direct neighbours. This limitation will result in a lot of PCI confusions to be lifted that could have been avoided.

It is proposed to add the knowledge of “candidate neighbours” in addition to “direct neighbours” in the X2 SETUP RESPONSE/eNB Configuration Update in order to improve the convergence of the distributed PCI assignment algorithms. See CR in tdoc R3-090743. 
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