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1. Introduction

Document R3-071494 presented a function for how an eNodeB would be able to automatically identify and track neighbor relations with the help of UE measurements. In this contribution we clarify the functionality and motivate the selection of this approach as way forward.

Section 2 recapitulates from R3-071494 how the function should work, and section 3 discusses some topics to further clarify the functionality. Finally conclusions and proposals are identified in section 4.

2. ANRL Function

The ANRL (Automatic Neighbor Relation function relies on cells broadcasting their identity on global level (CIPL) Cell Global Identifier at regular intervals.
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Figure 1: Automatic Neighbor Relation Function
This function works as follows:

The eNodeB serving cell A has an ANR function. As a part of the normal call procedure, the eNodeB instructs each UEs to perform measurements on neighbor cells. The eNodeB may use different policies for instructing the UE to do measurements, and when to report them to the eNodeB.

1. The UE sends a measurement report regarding cell B. This report contains Cell B’s MCI, but not its CIPL.
When the eNodeB receives the UE measurement reports containing MCI which is not in the Neighbor Relation List for that cell, the following sequence is used.

2. The eNodeB instructs the UE, using the newly discovered MCI as parameter, to read the CIPL of the neighbor cell. To do so, the eNodeB may need to schedule a gap sufficiently large to allow the UE to read the CIPL in the neighbor cell, this as the UE need to decode the new cell’s broadcast of its CIPL.

3. When the UE has found out the new cell’s CIPL, the UE reports the detected CIPL to the serving cell eNodeB.

4. The eNodeB uses this information to:

a. Lookup a transport layer address to the new eNodeB.

b. If needed, setup a new X2 interface towards this eNodeB

c. Update its Neighbor Relation List.

d. Reports the changed Neighbor Relation List to Domain Manager

e. Domain Manager reports changed Neighbor Relation List to NMS.

Note that already from step 4b, the serving eNodeB can now contact the new eNodeB and do an X2 handover, if necessary.

3. Discussion
3.1 Usage of Cell Identity PLMN Level (CIPL)
It can of course be questioned if it is really needed to include the functionality step 2-3 above, meaning that the UE shall be able to read a neighbour cell global identity (CIPL), especially considering that the UE has already reported the L1 identity (MCI) of the cell. However, there are several reasons why this functionality is required:

· In some deployment scenarios (macro cells covering a micro cell layer), or when the UE is in certain locations (high raise buildings, bridges etc) the UE might detect and measure on a large set of cells. In these scenarios it is not always possible to guarantee that the limitation of 510 possible MCI values is sufficient, and that the network has been, or even can be, planned carefully enough to avoid MCI repetition.

· At country borders, UEs may find MCIs that belong to a different PLMN than the serving eNB. This would not be possible to detect with MCI only functionality.
· The UE is the entity that has the best possibilities to find out the relation between MCI and CIPL, as it is the UE that is performing the actual measurement. Any attempt to determine eNodeB address based directly on the MCI (without having the CIPL) will be more error prone and will require careful planning and supervision, as there in this case will be a relation between the transport layer addressing scheme and radio network layer MCI values.

Thus, we conclude that there is a need for the UE to be able to read the global cell identity in a neighbour cell.
3.2 Functional location

In earlier discussions it was questioned if the eNodeB would be the ideal location for this function or if it could be placed in a central entity, e.g. O&M centre. In line with the decisions in the joint SA5/RAN3 meeting each SON function should be discussed and decided on a case by case basis.

However, we clearly see that the ANRL function should be located in the eNodeB due to the following reasons:

· The eNodeB can act immediately upon received information. Considering the rather few steps in the execution, we do not exclude the possibility to save on-going calls, i.e. it might be possible to setup a new X2 interface and initiate a handover towards that cell within a few seconds from the moment the UE sent the initial measurement report.
Locating the function in the O&M centre on the other hand, will cause a delay in the execution, as the O&M centre would have to rely on statistics, and the O&M interfaces are normally not dimensioned to collect real time information from the eNodeBs.

· The eNodeB terminates the RRC protocol, which makes any interaction between reporting of the MCI and ordering the reading of the CIPL easy. We note that if the function would be located in the O&M centre, there would in reality not be possibility for the O&M centre to request the reading of the CIPL, as the O&M centre will not operate in real time, thus the UE might have left the location where it could read the MCI/CIPL and hence lost the opportunity to identify a new neighbour.
· We also note that locating the function in the eNodeB is in general in line with the architecture trend in where we move functionality away from the centralised nodes and out to the very edge of the radio network.
Thus, we conclude that the function for creating automatic neighbour relations should be located in the eNodeB.
3. Proposal

In this contribution we have discussed two topics related to the automatic neighbour relation function:
· The UE shall be able to read the CIPL in a neighbour cell when commanded to do so by the eNodeB.

· The automatic neighbour relation function shall be located in the eNodeB.

We propose RAN3 to:

1. Conclude that the automatic neighbour relation function as presented in this paper, as well as in R3-071494 is agreed as way forward. 

2. Agree on the CR in R3-071820 with a text proposal to 36.300

3. Inform other related groups about that decision by means of a LS to RAN2 and SA5. A draft LS is available in R3-071821.
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