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1 Introduction

In the revised WID for UTRAN ANR [1] it has been agreed to address the problem of automatic setting of neighbour relations in an UTRAN cell. This concerns relations to other UTRAN cells (belonging to the same or different RNC, but assuming existing Iur connection), but also to cells belonging to other RATs (GERAN and E-UTRAN). 
The task requires work in both, RAN2 and RAN3. The objectives for each of the groups are listed in the WID. This paper aims at defining the requirements for the ANR solution, so that the scope of work needed can be defined, too.
2 Problem definition

The main objective for the UTRAN ANR is to enable an RNC to set up automatically in one of its cells a neighbour relation to another cell. The problem is that in some cases, a static network planning fails to foresee network coverage in all conditions (or, in extreme case, no planning is deployed) and thus some neighbours are not known in a cell. 
In general, the procedure can be split into two steps:

1. Detection of a missing neighbour

2. Configuring the cell with the information on the neighbour

Additionally, there can be a third step considered:

3. Configuring the neighbour with the information about the cell (symmetrical neighbour relation)

This last step may be considered as not as relevant as the first two and postponed until they are solved. The solution should, however, take it into account and it can possibly be addressed once the two first problems are solved.

In the remaining part of the paper these steps will be discussed and objectives for the solution will be defined.

3 Discussion

3.1 Detection of a missing neighbour
As it has been stated in the problem definition, a missing relation can be due to a difference between the network planning and actual coverage and it affects the users. The natural way to detect it is to enable UEs to detect and report missing relations.
Lack of neighbour relation can result in RLF, is a UE crosses a border to the unknown neighbour while being in connected mode. This does not apply to idle UEs, which can make reselection to unknown neighbour without causing to the user any negative experience. Enabling UEs in idle mode to report missing relations seems therefore the best way to handle the problem proactively, before it becomes annoying to the users. Using idle mode helps to detect missing neighbour relations sooner, too, as there are usually more idle UEs than active ones. Finally, using UEs to report missing relation will limit the solution to the UTRAN system, while maintaining its capability to address inter-RAT relations.

Proposal 1: RAN3 shall agree to ask RAN2 to enable a detection solution that is based on reporting from UEs in idle mode.
3.2 Configuration of the neighbour relation
The mechanism used to configure a cell with the neighbour information must first enable the cell to collect that information. The method to enable transfer of the information depends on its content, it is therefore important to analyse all the scenarios, the missing information and its possible sources. Such an analysis is presented in [2] and [3]. 
One important issue is, though, that the selected method should not preferably require upgrades in other RATs, while still enabling configuring neighbours belonging there. 
Proposal 2: RAN3 shall agree to ask RAN2 to enable a solution for the configuration of the neighbour relation in a UTRAN cell should not require upgrades in network equipment of other RATs.

3.3 Impact of the solution on the radio interface

Finding a solution that addresses both of the steps presented above is not enough, though. UE reporting has a disadvantage that it uses scarce resources of the mobile terminal and radio interface. It is therefore important that the requirements toward UE concerning both, detection of the missing neighbour and its configuration are taken into account in the discussion on the ANR solution. Especially the impact on the RRC signalling must be analysed when different solutions are compared.

Proposal 3: Selected solution for the detection and configuration of missing relations to a UTRAN cell should bring about minimal additional requirements for the UE and minimise additionally needed RRC signalling.

4 Summary
In the paper the problem of enabling ANR in UTRAN networks was discussed and the requirements for the solution have been defined. They can be summarised in the three following proposals:
1. RAN3 shall agree to ask RAN2 to enable a detection solution that is based on reporting from UEs in idle mode.
2. RAN3 shall agree to ask RAN2 to enable a solution for the configuration of the neighbour relation in a UTRAN cell should not require upgrades in network equipment of other RATs.
3. Selected solution for the detection and configuration of missing relations to a UTRAN cell should bring about minimal additional requirements for the UE and minimise additionally needed RRC signalling.
These proposals, if accepted, shall be reflected in a LS sent to RAN2 to request necessary support. A draft of the LS is proposed for approval in [4].
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