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1. Introduction
In the last RAN3 meeting some companies discussed the problem of X2 Connectivity information [4] [5] in the open issue related to the choice of HO type. The contribution mainly discusses the importance for RN to obtain X2 connectivity information and gives out our solution by comparing with others.
2. Discussion
2.1. The importance of X2 connectivity information
In LTE system, the eNBs are interconnected with each other by means of the X2 interface, so there is no need for eNBs to get X2 connectivity information. However, with the introduction of RN, the RN only maintains one X2 interface for DeNB’s proxy functionality [1]. Thus X2 connectivity information for RN is introduced. If the RN can’t know whether there is an X2 interface between the DeNB and each neighbouring eNB, it will cause some problems in the following conditions:

· Choice of HO type: When R-UE making handover, if the RN has no idea about whether there is an X2 interface between the DeNB and the target eNB, it can’t decide the HO type, which means the source RN can’t differentiate initiating X2-AP HANDOVER REQUEST message from S1-AP HANDOVER REQUIRED message. The means to decide HO type can be found in [2].  
· ANR: The ANR function resides in the RN and manages the conceptual Neighbour Relation Table (NRT). If not getting DeNB’s X2 connectivity information, the RN can’t decide whether to set up X2 interface to the neighbouring eNBs. 
· ICIC/LB: When inter-cell interference coordination or load balancing is performed from RN to the target eNB, the procedures may fail if the RN can’t have DeNB’s X2 connectivity information.
Based on the above analysis, RN getting X2 connectivity information is applied not only in the choice of HO type, but also in the ANR function and ICIC/LB. Hence, this is a crucial problem which has to be solved.

Proposal 1: The RN needs to obtain X2 connectivity information for choice of HO type, ANR and ICIC/LB etc.
2.2. Possible Solutions to Obtain X2 Connectivity Information
To solve the problem of transferring DeNB’s X2 connectivity information to the RN, there are three possible solutions: 

Option-1：Reuse the eNB Configuration Update procedure [3]
Option-2：Add eNB List IE in the X2 Setup or eNB Configuration Update procedure [4]
Option-3：Extend the Served Cell Information IE in the X2 Setup or eNB Configuration Update procedure [5]
For Option-1, the DeNB informs the RN of its X2 connectivity information by reusing the eNB Configuration Update procedure. According to the stored application level configuration data of the neighbouring eNBs, the DeNB generates the ENB CONFIGURATION UPDATE message including all the served cells and neighbouring cells information of one neighbouring eNB, and sends this message to the RN. If the first 44 bits of served cells’ ECGI identifying Global eNB ID is the same as that of RN in the ENB CONFIGURATION UPDATE message, the RN can know this is DeNB’s configuration, otherwise DeNB’s neighbouring eNBs. The RN stores and updates the X2 connectivity information and then returns ENB CONFIGURATION UPDATE ACK message. In this solution, the X2 connectivity information transferred from the DeNB to the RN includes: 

· eNB ID (implicitly indicated by ECGI)
· Served cell information of DeNB’s neighbouring eNBs
· Served cells’ Neighbour information of DeNB’s neighbouring eNBs
· MME POOL information of DeNB’s neighbouring eNBs

This solution has great advantage in the reuse of existing X2-AP procedure, and the X2 connectivity information the RN obtains are full-scale, not only used for HO type decision, but also for ANR and ICIC/LB. Moreover, transferring cells configuration and MME POOL information in the unit of eNB which be of logical clearness, maintains the concept of served cells in line with the current protocol.

For Option-2, during the X2 Setup procedure between RN and DeNB, the DeNB sends to the RN a list of eNBs (Global eNB ID) with which it has an X2 interface. For this purpose, an eNB List IE could be added to the X2 SETUP REQUEST/X2 SETUP RESPONSE messages, as well as to the eNB CONFIGURATION UPDATE message to update the X2 connectivity information stored in the RN. 
In this solution, the RN would know whether there is an X2 interface between the DeNB and its neighbours by adding a new eNB List IE, which needs to change the protocol. However, lacking MME POOL and served cells information used for HO type decision, ANR and ICIC/LB, the information obtained is very limited. 

For Option-3, from a RN’s perspective, all the neighbouring cells can be considered as the served cells of the RN’s DeNB. During the X2 Setup procedure or eNB Configuration Update procedure towards an RN, besides its own served cells, the DeNB includes all the cells whose eNBs have X2 interface with the DeNB in the Served Cell Information IE. Thus the RN gets the X2 connectivity information from the DeNB.

The advantage of this solution is to adopt existing protocol overall, but the protocol change is still needed for modifying the maximum number of cells that can be served by an eNB. The big trouble is that extending served cell information, which includes cells belong to different eNBs, changes the current concept of served cells. RN can judge this problem from ECGI and may regard the neighbouring cells information unusual. In order for the choice of HO type, adding MME POOL information for each cell in the Served Cell Information IE is needed, leading to MME POOL information redundant. 

Proposal 2: It is proposed that the RN obtains the DeNB’s X2 connectivity information by reusing eNB Configuration Update message sent from the DeNB to the RN.
3. Conclusion
According to the presentation in section two, it is proposed:
Proposal 1: The RN needs to obtain X2 connectivity information for choice of HO type, ANR and ICIC/LB etc.
Proposal 2: It is proposed that the RN obtains the DeNB’s X2 connectivity information by reusing eNB Configuration Update message sent from the DeNB to the RN.
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