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1.
Introduction
In last meeting, it has been agreed that in case of X2-GW deployment the HeNB will be configured with the IP address of the X2-GW. Thus, the X2 setup needs to be discussed based on the agreement above. This paper will focus on this issue, analyze the possible solutions and give our view on it. 
2.
Discussion
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Fig.1.Architecture for Rel-12 HeNB mobility enhancement.
Fig. 1 shows the architecture for HeNB mobility enhancement, in which the HeNB GW and X2-GW is separate and the TNL address of X2-GW is pre-configured to HeNB3, which was agreed in the past meetings. Based on this agreement, this paper investigates X2 setup problem. In Fig.1, that is, the X2 set up between Macro eNB1 and HeNB3 by going through X2-GW. 
In the past two meetings, this issue was discussed. Basically two options exist currently, one of which is called end-to-end. The other one is called hop-by-hop, which are given as follows:
·  Option 1(End-to-End): It corresponds to the routing proxy, in which the X2 Setup is decoded in the X2-GW for routing purpose but it remains end to end between eNB and HeNB because no X2AP context is kept in the X2-GW. 
·  Option 2 (Hop-by-Hop): It corresponds to the X2-proxy, in which one X2AP association is created between the eNB and the X2-GW and one X2AP association is related between the X2-GW and the target HeNB. 
There could be several possible ways for routing in X2-GW corresponding to the two options of X2 setup. 
·  Option1: the routing is based on the target HeNB IP address provided by the eNB. 
This option requires the addition of the peer IP in the X2 Setup message. It also requires the modification of the eNB Configuration Transfer message to include two IP addresses.
·  Option 2: the routing is based on a new explicit target HeNB ID field provided by the eNB in the X2 Setup Request message. 
This option requires the addition of this HeNB ID field in the X2 Setup message. This option requires a mapping in the X2-GW between the HeNB ID and the corresponding IP address. 

·  Option 3: the routing is based on the target HeNB ID derived from the Neighbour Cell Information ID already contained in the X2 Setup message. 
This option requires the X2-GW to memorize the list of neighbour HeNBs or eNBs for each connected eNB or HeNB. 
From the basic information above, it can be seen that Option 1 requires the change of MME and the change of Macro eNB because many X2AP or S1AP messages have to be changed, for example, the Handover procedure, the eNB Configuration Transfer procedure etc.  We think that the change would give big impacts to the current system. Due to the mobility enhancement of HeNBs, it is not worth changing a lot to the current Macro eNB or CN. 
On the other hand, about the other two solutions it requires that the X2-GW could be a little bit complicated compared with option 1 since it needs to memorize the list of neighbour HeNBs or eNBs for each connected eNB or HeNB. However, it doesn’t require a lot of change for the current X2AP, especially the routing information for other non-UE associated messages or UE associated messages, for example the Handover procedures. Therefore, it has less impacts to the current Macro eNB or CN.
Based on the analysis above, the following proposal is suggested to RAN3.
Proposal ) For X2 set up, it is suggested to select Hop-by-Hop as the way forward, and for the routing at X2-GW, it is suggested to consider target (H)eNB ID as the solution. 
3. Conclusions
In this paper, the X2 setup in the case of X2-GW existing were discussed. The following proposal is suggested to RAN3:
Proposal ) For X2 set up, it is suggested to select Hop-by-Hop as the way forward, and for the routing at X2-GW, it is suggested to consider target (H)eNB ID as the solution.
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