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1. Introduction

In contribution R3-07xxxx, we have analyzed the availability of X2 for “campus” and/or “Office” deployments cases. The conclusion is that X2 interface between HNBs in one CSG can be existent. In this paper, the method of how to establish the HNB connectivity is given. With this method, the advantage of X2 interface can be utilized.
2. Discussion
X2 between HNBs in one CSG can be established. O&M knows the HNBs in the CSG. At auto-configuration stage, the HNB can report its CSG ID to O&M center. O&M center check other HNBs in the CSG considering HNBs’ location. E.g. the HNBs are reachable in location.  O&M transmits the related HNB IP address list to the HNB. Then HNB can setup X2 with other HNBs in the CSG. 
One benefit of X2 for HNBs in one CSG is that X2 handover can be used for UEs moving between HNBs in one CSG. To realize X2 handover, the HNBs in one CSG should connect to the same MME and Serving GW. Therefore, O&M should select one MME for HNBs in one CSG. When the first HNB in one CSG access the network, the O&M select one MME e.g. based on load balance. Then subsequenty HNB access, O&M should select the same MME for the HNB. O&M can select S-GW with the same mechanism as MME selection. Another alternative is that MME select the same S-GW for HNBs in one CSG when data transmission is required.
The following figure gives the signalling flow of HNB access. In the example, HNB-1, HNB-2 and HNB-3 are in one CSG. HNB-2 and HNB-3 have been accessed to the network.  At auto-configuration, the security of the HNB should be verified. In the example below, authentication of the HNB are omitted.
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Figure 1: Connection Establishment for HNB CSG
1. HNB-1 switches on and sends Attach Request message to OMC. In this message, HNB location and the CSG Id are included.
2.  If the HNB is the first HNB accessing in the CSG. OMC select one MME for this CSG HNB. Else, the MME are the specifc one that has been selected for this CSG. OMC checks other HNBs in the CSG based on CSG Id and HNB location. MME select the same S-GW for HNBs in one CSG when data transmission is required. 
3. OMC send Attach Response message to the UE which includes Neighbouring cell information, TAI, HNB IP address list in the CSG, MME address for this CSG.

4, 5.  HNB initiate X2 establishment procedure with those HNBs in the response message.
6. HNB initiates connection establishment procedure with the MME. 
With above procedure, the X2 interface between HNBs in one CSG can be established. And all the HNBs will be connected to the same MME and the same S-GW.
3. Proposal

This paper analyzed connection establishment of HNB in CSG. Based on above discussion, the following text is proposed to be included in TR R 3.020.
-----------------------------------------------Proposed change----------------------------------------------------
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The LTE HNB will connect to the MME by means of the S1 interface. It is sufficient for the handover between LTE Home NodeBs and between LTE Home NodeBs and LTE Macro Layer to be provided by means of S1 interface. There are no reasons to establish X2 interface connectivity between LTE Home NodeBs and between LTE Home NodeBs and  LTE Macro Layer to enable handover.
X2 interface between HNBs in one CSG can be established. The HNBs in one CSG will connect to the same MME and the same Serving GW.
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