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Introduction

Ref [1] indicates RAN3 agreement on the introduction of Automatic Neighbor Relation (ANRL) function as one of the concepts to be used for the purpose of self-configuration and self–optimization.The function is described in Ref [2]
In order for ANRL function to handle new and unlisted neighboring cells, as referenced in Ref [2] Global Cell Identity GCI needs to be defined in order to be able to uniquely identify cell. 

eNB must be able to retrieve the unique ID of the new and unlisted cells in order to update the Neighbor Relation List (list managed in the eNB).

In Ref [1], RAN3 asks RAN2 to provide the following:

· Solutions for the UE to perform and report measurements for any cell of a given frequency.

· Solutions for the UE to read and report a globally unique identifier, such as the Global-CID for a given Physical-layer Cell Identity (Phy-CID).

In this document, we propose a simple mechanism for an eNodeB to retrieve the identity of a neighbouring eNodeB with a help from UE. 
Identification of unknown neighbouring cells 
Retrieval of the unique identity could either be done for LTE eNodeBs operating on the same frequency, or for LTE eNodeBs operating on a different frequency. 

In case UE sends Measurement Report including physical layer cell ID for the cell that is not a part of serving cell neighbour list (maintained in eNodeB), a procedure is triggered in which UE is then instructed to read the GCI broadcast from a neighbouring cell with a given physical cell identity. 
In order to decide on the mechanism to be used, the following needs to be considered:

·  UE reports unknown cell as the strongest cell (e.g. event A1)

· UE reports an unknown cell as part of a measurement report which was triggered by some other cell being the strongest

In the first case, eNB will not be able to perform handover to the reported cell and there are two alternatives for the eNB:

1. eNB decides anyway to “ask” UE to report GCI. Possible outcome, depending on the current radio conditions are:

· that UE either manages to retrieve GCI (in case timing is not critical i.e. poor radio conditions or a fast moving UE)
· UE experiences RLF

2. eNB does not do anything (does not “ask” the UE that was first to report GCI to try to retrieve it) and UE experiences RLF and establishes connection in a new cell. 

But, since eNB now has knowledge of the unknown cell ID it can use it in conjuction with optional neighbour list. Basically, eNB includes into dedicated message configuring measurements:

· the Physical Layer Cell ID as an entry in the optional neighbour cell list 

· and an offset value that applies to the cell included in the list

The eNB can choose one or multiple UEs to send new configuration to. Offset will make sure that the unknown cell is reported early enough in order to have no impact on the handover performance. eNB can then request UE to read GCI (or one of the UEs if multiple UEs were configured).
eNB can also configure periodic reporting for the UEs in the cell in order to try to “locate” unknown” cell again.

Note that this needs to be done only once for a specific missing neighbour relation.

We propose to discuss which of the alternatives is more appropriate, the mechanism to use for retrieval of unique cell ID will be the same, the difference is in the choice of UE to report ID made by th NB.
In case where an unknown cell was part of a measurement report which was triggered by some other cell being the strongest, eNB will send Handover Command to the UE, and apply solution 2 (i.e. use other UEs to “discover” the unknown cell)
Thus, up until the point where eNB asks the UE to read GCI all the mechanisms are available in the standard.
So, the next step is how eNB instructs the UE to read GCI of the desired cell.

For this purpose, it is suggested to use RRC message including IE specified for the purpose of GCI reading with the frequency (optional, only used for eNodeBs operating on other frequencies). IE should include Physical Cell Identity (of the unknown cell assumed to have been previously reported by the UE) and a gap (duration of gap is determined by the time required to complete the reading) to be used by the UE (in order to avoid reading transport channels from different cells simultaneously). Having multiple UEs configured to measure/search would allow eNB to choose the UE with most appropriate delay requirements).
The actual message to be used is FFS. In principle, it is very easy to introduce a new message for this purpose but in order to limit the number of messages in the specification, reusing e.g. RRC Connection Reconfiguration could be considered.

Once the UE has acquired GCI, it sends a physical layer cell ID and corresponding GCI to the eNB of the identified cell. Once again, the message used depends on the message that instructs the UE to read ID but it could as well be measurement report somewhat modified based on trigger.
The following figure illustrates the steps described: 
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Conclusion

In order to enable positive identification of neighbouring cells, we suggest mechanism for the UE to read neighboring cell Gobal Cell ID upon request from eNB. Once the eNB receives (regular) measurement report from the UE that includes Physical Layer Cell ID e.g. eNB requests from other UEs in the cell to measure on the cell by applying specific parameter settings that would enable UEs to detect the cell “early” enough so there is enough time for eNB to request UEs to acquire GCI from the unknown cell. The mechanism consists of three steps presented in the document. Another alternative is for eNB to require from the UE that sent measurement report (that included unknown Physical Layer Cell ID) to retrieve the Global Cell ID. The same mechanism applies for this alternative thus eNB can decide which UE should report the GCI.
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