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1. Introduction
According to previous discussion, one method for handling automatic neighbour relation (ANR) is a UE based, network controlled scheme where the UE reads the global cell-id. The other method is based on the mandatory report of the Phy-CID and is better suited to radio network configuration tools. In this contribution we present some alternate proposals on neighbour relations generation in LTE.
2. Application Scenarios
The ANR method should be considered differently in two scenarios in LTE. One is only Macro eNB deployment (Scenario A). The other is HNB deployment, including HNB and Macro eNB mixture deployment (Scenario B). 
There are two important questions to be discussed in the above scenarios.

1) When the eNB receives a UE measurement reports containing Phy-CID that is not in the Neighbour Relation List for that cell, how to deal with absent Phy-CID?

2) When the eNB receives a UE measurement reports containing Phy-CID that has already existed in the Neighbour Relation List, how to deal with colliding Phy-CID?
We assume Neighbour Relation List includes Phy-CID、GCI and other related cell information. To the first scenario, it is similar to UMTS network, which relies on the unavoidable Phy-CID planning, where Phy-CID repetition in the geographical area should not occur. Therefore question 1) needed to be resolved in Scenario A. 
To the second scenario, the deployment of HNBs will probably be done on a large scale, the limitation of 510 possible Phy-CID could not be sufficient even if a very careful Phy-CID planning is provided. The method relies on the GCI to distinguish different cells with same Phy-CIDs will be needed. Therefore question 1) and question 2) are needed to be resolved in Scenario B.  
3. ANR method
Here we present an ANR method to resolve problems described in section 2.
When operators build the contents of the neighbour cell lists at the radio planning phase, each cell related information, e.g. cell Phy-CID、GCI、the geographical position information (longitude, latitude), can be stored in Server Database. It is possible to derive adjacent cell information based on a determinate geographical position of current cell. The Server Database mentioned here may realize in higher level network node, e.g. Domain Manager or NMS.
When the eNB receives the UE measurement reports containing MCI which is not in the current Neighbor Relation List for that cell, eNB will send cell information request to Server Database, which including unknown cell’s Phy-CID、serving cell’s GCI (or some other information which can identify this serving cell uniquely in certain area, e.g. longitude, latitude). 

 If the unknown cell’s Phy-CID is uniquely in Server Database, cell information response will be sent back to eNB, which including this cell’s GCI. If there doesn’t exist such a cell with this Phy-CID, cell information failure response will be sent back to eNB, then eNB can use other mechanism to achieve this unknown cell’s GCI. Otherwise, there may have two or more cells with this same Phy-CID, especially in Scenario B. According to geographical position of current serving cell, the cell with this Phy-CID, which is closest to the current serving cell, will be found in Server Database. Similarly, cell information response will be sent back to eNB, which including found cell’s GCI.
Furthermore, operators have requested manual support functions, such as Blacklists and Whitelists. Blacklists prohibit cell relations, while Whitelists force cell relations. Such kind of information can also be stored in Server Database. Server Database receives cell information request from eNB, when this required cell’s GCI is found, Blacklists and Whitelists can be used to decide whether this found cell shall be added to the Neighbor Relation List. Cell information response can include this NRL indication information, which notifies the eNB to add this reported unknown cell in the Neighbor Relation List or not.
This ANR method introduces Server Database to feedback the reported unknown cell’s GCI. It takes full advantage of network planning data and reduces unnecessary radio interface costs. This mechanism is benefit to resolving question 1). 
In terms of question 2), if there have two or more cells with the same Phy-CID in the Neighbor Relation List, the eNB may use special policies for instructing the UE to do measurements. The eNB sends measurement command to point out these special cells to UE, and it is mandatory that when UE sends measurement report to the eNB, if any special cell is included in measurement report, UE should retrieve the GCI of this special cell during measurement period and the GCI of this special cell should be contained in measurement report.
4. Conclusion
As discussed above, we propose the following text to be captured in TS 36.300[1].
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  Physical Cell ID, but not its Global Cell ID.

When the eNodeB receives the UE measurement reports containing Physical Cell ID which is not in the Neighbor Relation List for that cell, the following sequence is used.
       2.    The eNodeB can achieve Cell B’s Global Cell ID from Domain Manager/ NMS. If Cell B’s information is found, cell information response is sent back to eNodeB, which including Cell B’s Global Cell ID (If Blacklists and Whitelists work, the NRL indication information can also be included in cell information response.), go to step 5. Otherwise, the following sequence is used.
3. The eNodeB instructs the UE, using the newly discovered Physical Cell ID as parameter, to read the Global Cell ID of the neighbor cell. To do so, the eNodeB may need to schedule a gap sufficiently large to allow the UE to read the Global Cell ID in the neighbor cell, this as the UE need to decode the new cell’s broadcast of its Global Cell ID.

4. When the UE has found out the new cell’s Global Cell ID, the UE reports the detected Global Cell ID to the serving cell eNodeB.

5. 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. The setup of the X2 interface is described in section 22.3.2.

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.
If two or more cells with the same Physical Cell ID exist in the Neighbor Relation List, the eNodeB may use special policies for instructing the UE to do measurements. The eNodeB can notify UE these special cells by measurement command, UE should retrieve and report the Global Cell ID of any special cell reported in measurement report.
5. References

[1] E-UTRAN Stage 2 TS 36.300 v10.0
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