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1 Problem Description
Today neighbour relations between eNBs are initially planned by a planning tool or by hand, taking into consideration e.g., the radio propagation (path loss), topography, and traffic routes (highways, streets, …). Having the right neighbour relationship configurations is vitally important to prevent HO failures. However, optimisation of the neighbour cell relationships has been demanding significant efforts from the operator.

In [4] presented at RAN3 #57, a solution was sketched out how automatic configuration of Neighbour Relationships can be solved in intra frequency, intra LTE case.

This contribution is aiming to describe how the solution in [4] can be further enhanced and a significantly wider scope of neighbouring relationship planning cases can be handled. 
By using this additional information including historical link and hand over information the decision to add or remove a certain neighbour can be increased and even automatic Intersystem (2G, 3G, LTE) neighbour cell list configuration becomes possible.
2 The intra LTE / intra-frequency case
The solution presented in [4] is covering the intra LTE / intrafrequency case only. Due to this fact operators see the need to standardise further mechanism to also cover inter frequency and inter system aspects.
3 The intra LTE / inter-frequency case

In case of inter frequency neighbour relations other solutions have to be investigated, as the solution in [4] fails to discover neighbours on other LTE frequency layers.

One solution to cover additionally the intra LTE / inter-frequency case already briefly sketched out in [5], is to consider information to be available in the cell where the UE does the call re-establishment after a link drop. 
In case of a missing neighbour relationship (intra LTE / interfrequency case), the UE would stay connected to a cell as long as the field strength/quality is sufficient for maintaining the link, even though there would be already other cells providing a better field strength/quality.
In case the UE moves still further away from the serving cell, there will be a point, where further maintenance of the link will not be possible, and the link will simply drop.

Subsequently the UE will immediately try to re-establish the broken RRC connection with the cause “radio link failure.” By enhancing this RRC message with the information about the last cell the UE was connected to, the target eNB is able to detect a possible missing neighbour relation. By further considering the number of UEs doing call re-establishment with the cause “radio link failure” for a certain cell, the evidence for a missing neighbour relation becomes much stronger, and will guide the final configuration decision for a neighbour relation.
4 The inter 3GPP radio technology case

The solution sketched out in 3 is a generic solution and therefore applicable for inter radio technology cases as well. In 3G RRC specification a related message, RRC connection re-establishment with the cause “radio link failure”, has been already specified. In order to take advantage of this RRC message in 3G, it should be considered whether the message can be enhanced to include information about the last cell the UE was connected to.
In 2G RRC a related message, connection re-establishment with the cause “radio link failure,” is missing as well as the information about the last cell the UE was connected to.
5 Architectural aspects
With the solutions 3 and 4 above, the target cell has the knowledge about the missing neighbour relation. It is needed to convey this information to the source cell in order to configure the missing neighbour relation there.
In intra LTE / intra-frequency case, this should be possible to be standardized, as stage 3 work on LTE is just in progress. The interfaces to be used for this information exchange in LTE shall be discussed.
In inter 3GPP radio technology case, the only feasible solution, least impacting the legacy systems, is assumed to be through the use of the OAM system. 

As both cases, inter 3GPP radio technology and the intra LTE / inter-frequency cases, are related to configuration, it is generally assumed that the Northbound Interface will be used to exchange/report missing neighbour relations to the NMS, which is able to take appropriate actions.

6 Other aspects

In order to get a reliable decision when to add or remove a certain neighbour relation, further information shall be considered. As with the intra-frequency, intra-LTE case described in [4], a number of measurements shall be taken into account, including:
· Detected cell list (list of cells identified by UEs, their cell ID and received signal strength) 

· Number of triggered HO per neighbour cell (Performance Counter)
· Number of completed HO per neighbour cell (Performance Counter)
· Number of unsuccessful HO per neighbour cell (Performance Counter)

· UE Identity re-establishing RRC connection with “radio link failure”

· Historic information, ie. cell identifier of cell before link drop

· Number of radio link failures or RRC re-establishments with cause “radio link failure”
· DL/UL interference - for the DL, this will be based on reports from UE, e.g., CQI and RRC Measurement Reports (Performance Counter)

6 Conclusion and Proposal

The document has given an overview how the solution presented in [4] can be enhanced to cover the full spectrum of planning and optimization issues an operator is concerned with, and sketched out the impact on specifications LTE, 3G and 2G:#

LTE:

It should be discussed whether the LTE RRC connection re-establishment procedure can be enhanced such that information about the last cell (intra-frequency, inter-frequency, or inter-RAT cell) the UE was connected to can be provided.
Information about neighbour relations identified by call drops, has to be exchanged from target LTE cell to source LTE cell (described in 3).
3G:

It should be discussed whether the 3G RRC connection re-establishment procedure can be enhanced such that information about the last cell (intra-frequency, inter-frequency, or inter-RAT cell) the UE was connected to can be provided.
2G:

It should be discussed whether the 2G RRC connection re-establishment procedure can be enhanced such that the MS can indicate to the network that the cause of re-establishment is “radio link failure” and indicate information about the last cell (intra-frequency, inter-frequency, or inter-RAT cell) the UE was connected to.
It is proposed to agree on this use case in RAN3, and capture the relevant texts e.g., in TS 36.300 Annex.

The appropriate working groups, i.e., RAN1, RAN2, and SA5, should be informed about the use case and shall be asked to define the appropriate inputs and outputs and signalling support identified for this use case based on the following:

· Detected cell list (list of cells identified by UEs, their cell ID and received signal strength) 

· Number of triggered HO per neighbour cell (Performance Counter)
· Number of completed HO per neighbour cell (Performance Counter)
· Number of unsuccessful HO per neighbour cell (Performance Counter)
· UE Identity re-establishing RRC connection with “radio link failure”

· Historic information, ie. cell identifier of cell before link drop

· Number of radio link failures or RRC re-establishments with cause “radio link failure”
· DL/UL interference - for the DL, this will be based on reports from UE, e.g., CQI and RRC Measurement Reports (Performance Counter)
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