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1 Introduction

The objective of enhanced HeNB part II [1] is to define X2-GW. It states the aspects expected for X2-GW as following:
Stage 2 and stage 3 specification work shall be performed for the introduction of an X2-Gateway entity with the following properties

-
The X2-GW shall be explicitly defined but optional to deploy.

-
The X2 interface to the X2-GW shall reuse SCTP without any changes.

- 
The S1-GW shall be decoupled from the X2-GW.

-
Priority should be given to minimize implementation impact on the eNB and HeNB, thus minimizing the standard impact.

-   Minimize the complexity of the X2-GW,  

-
The X2-GW shall not terminate UE-dedicated procedures (only route in a similar way as e.g. the S1 HeNB GW)

-
The X2-GW may terminate the non-UE dedicated procedures when appropriate.

The properties specify the limitations on standardization of X2-GW. Based on them, how the eNB learns the IP address needs to be discussed as beginning. 
In this paper we would like to discuss how the eNB learns the IP address. The potential issues involved will be analyzed.
2 Discussions
As WI has been set up, we should discuss the details of X2-GW solution. One of the X2-GW properties in WID specifies that SCTP should be reused without any change for the X2 interface to the X2-GW. It ruled out the solutions which require modification on SCTP to use new mechanism on transport layer.
2.1 How the eNB learns the IP address?
We will pay attention to the issue on how the eNB learns the IP address in section 2.1. If the eNB detects the HeNB cell, it can use the eNB Configuration transfer message towards the HeNB via the MME. This HeNB can provide back the IP address by sending a response eNB Configuration Transfer message via the MME. 

A possible call flow is shown as below:
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Figure 1: IP address retrieval procedure
When the UE in eNB detects a new HeNB and reports to eNB, the eNB will trigger X2 TNL address retrieval procedure towards MME. Upon receiving eNB CONFIGURATION TRANSFER message, MME should decide which node is the target that the message sends to. 
Upon receiving MME CONFIGURATION TRANSFER message from S1-GW, there are three options the target HeNB could be done: 
· Option 1: The eNB Configuration Transfer message will only contain the TNL address of the target HeNB
In this option, the eNB Configuration Transfer message will only contain the IP address of the target HeNB. There is nothing to be modified. However, direct X2 connection between HeNB and eNB which is expected is out of the scope of this WI. So option 1 is excluded.
· Option 2: The eNB Configuration Transfer message will only contain the TNL address of the X2-GW
In this option, the eNB Configuration Transfer message will only contain the IP address of the X2-GW and the target IP address of the target HeNB is not learnt by the eNB. In that case the routing of the X2 Setup will not use the IP address but the HeNB ID of target HeNB.
· Option 3: The eNB Configuration Transfer message will contain the TNL address of both the X2-GW and the target HeNB
In this option, the eNB Configuration transfer message sent by the target HeNB is modified to enable the signalling of two IP addresses: the IP address of the X2-GW and the IP address of the target HeNB.
In order to minimize the standard impact, we prefer option 2.
Proposal 1: The eNB Configuration Transfer message will only contain the IP address of the X2-GW in IP address retrieval procedure.
2.2 In case of HeNB connecting to two X2-GWs
At last meeting, some companies have proposed that HeNB could be connected to two X2-GWs in order to maintain X2 connections with other HeNB(s) and eNB(s) via different X2-GWs as shown in figure 2. 
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Figure 2: HeNB is connected to two X2-GWs
There is no restriction that the HeNB is connected one X2-GW only so far. We will discuss IP address retrieval related problems under the assumption mentioned above. According to the agreement at last meeting, HeNB3 knows the IP address of X2GW1 and the IP address of X2GW2.
Upon receiving MME CONFIGURATION TRANSFER message, HeNB3 shall:
· Include the IP address of HeNB3 in the eNB Configuration Transfer message if the source RAN node is a HeNB;
· Include the IP address of X2-GW2 in the eNB Configuration Transfer message if the source RAN node is a macro eNB based on proposal 1.
The HeNB knows whether this message is sent by macro eNB or home eNB from the (H)eNB ID included in the MME CONFIGURATION TRANSFER message. However, the HeNB may be confused which X2-GW’s IP address should be sent to the MME if it is not acknowledged in advance the usage of the respective X2-GWs it connected to.
Proposal 2: It is kindly ask RAN3 to discuss the problem raised in section 2.2. 

3 Conclusion
In this paper we discuss how the eNB learns the IP address. The potential issues involved are analyzed. We have following proposals to RAN3:
Proposal 1: The eNB Configuration Transfer message will only contain the IP address of the X2-GW in IP address retrieval procedure.

Proposal 2: It is kindly ask RAN3 to discuss the problem raised in section 2.2. 
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