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1   Introduction
If RAN3 agreed to use the indirect X2 connection based solution for optimized macro eNB – open HeNB mobility, then the next question is how to setup the X2 connection between the macro eNB and the HeNB-GW. This contribution analyzes several scenarios, and proposes a way forward. 
2   X2 connection setup between macro eNB and HeNB-GW
The macro eNB can only have one X2 connection to the open HeNB’s HeNB-GW. Even the O&M can be used to configure the HeNB-GW’s X2 address in macro eNB, or vice versa, having the TNL address discovery procedure can reduce the O&M effort. There are two scenarios that the TNL address discovery can be used to setup the X2 connection between the macro eNB and the HeNB-GW.
2.1   Macro eNB initiated TNL address discovery towards the Open HeNB

This can happens when the macro eNB does not have the X2 connection setup with the HeNB-GW and the macro eNB discovers a open HeNB, the macro eNB initiate the TNL address discovery procedure towards the open HeNB. 
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Figure 1 – macro eNB initiated TNL address discovery towards an open HeNB
1. A macro eNB eNB1 detects HeNB1, and get the HeNB’s information via ANR. eNB1 decides to initiate the TNL address discovery procedure towards the open HeNB to get the X2 TNL information. In this example, eNB1 does not have the X2 connection with HeNB-GW yet.
2. eNB1 send eNB CONFIGURATION TRANSFER message to MME.

3. MME sends the MME CONFIGURATION TRANSFER message to HeNB-GW.

4. HeNB-GW forward the MME CONFIGURATION TRANSFER message to HeNB1

5. HeNB1 send the eNB CONFIGURATION TRANSFER including the HeNB-GW’s X2 address.

Note: another option is not to have Step 4 and 5. But considering that HeNB-GW uses step 4 and 5 when the TNL address discovery is initiated by a HeNB ([3]), we prefer the same behaviour, i.e. using Step 4 and 5 for eNB initiated TNL address discovery procedure.
6. HeNB-GW finds that the target eNB ID is HeNB1, HeNB-GW sends the eNB CONFIGURATION UPDATE with its X2 address adr2 on behalf of HeNB1.

7. MME sends the MME CONFIGURATION TRANSFER message to eNB1.

8. eNB1 uses the received X2 address to initiate the X2 setup with HeNB-GW. 

Proposal 1: When the HeNB-GW receives a MME CONFIGURATION TRANSFER message containing the SON Information Request IE for its HeNB, the HeNB-GW forwards the MME CONFIGURATION TRANSFER message to its HeNB.
2.2   Open HeNB initiated TNL address discovery towards the macro eNB

Open HeNB can only have one X2 connection with its HeNB-GW, so the HeNB initiated TNL address discovery procedure is not that useful. In case that the HeNB-GW does not have the X2 connection with the macro eNB, the HeNB initiated TNL address discovery procedure may helps HeNB-GW to setup the X2 connection with the macro eNB.
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Figure 2 – Open HeNB initiated TNL address discovery towards a macro eNB
1. The HeNB1 detects eNB1, and get the eNB1’s information via ANR. HeNB1 decides to initiate the TNL address discovery procedure towards the macro eNB to get the X2 information.

2. HeNB1 send eNB CONFIGURATION TRANSFER message to HeNB-GW. HeNB-GW may check whether it have an X2 connection with eNB1. If there is an X2 connection with eNB1, then go to step 8.
3. HeNB-GW forward the eNB CONFIGURATION TRANSFER message to MME. 
4. MME sends the MME CONFIGURATION TRANSFER message to eNB1.
5. eNB1 sends the eNB CONFIGURATION TRANSFER message containing its X2 address adr1 to MME.
6. MME sends the MME CONFIGURATION TRANSFER message to HeNB-GW. Upon reception this message, HeNB-GW finds that the target is HeNB1. HeNB-GW can further check whether it has X2 connection with eNB1. In this example, the HeNB-GW does not have X2 with eNB1. 
7. HeNB-GW uses the received X2 TNL information to initiate the X2 setup with eNB1.

8. HeNB-GW sends the MME CONFIGURATION TRANSFER message containing its X2 address to HeNB1. If HeNB does not have X2 with HeNB-GW, it initiates X2 setup with HeNB-GW. Otherwise, HeNB1 does nothing.
Proposal 2: When the HeNB-GW receives a MME CONFIGURATION TRANSFER message containing the X2 TNL Configuration Info IE for its HeNB, and the source eNB is a macro eNB, the HeNB-GW may use the X2 TNL Configuration Info to initiate the X2 TNL establishment. The HeNB-GW also fills its X2 address in the X2 TNL Configuration Info IE when sends the MME CONFIGURATION TRANSFER message to its HeNB.
3   Conclusion
In this contribution, we analyses the X2 setup between macro eNB and HeNB-GW. The X2 setup can occurs as a result of macro eNB initiated TNL address discovery towards the open HeNB, or the open HeNB initiated TNL address discovery towards the macro eNB. Our proposals are:

Proposal 1: When the HeNB-GW receives a MME CONFIGURATION TRANSFER message containing the SON Information Request IE for its HeNB, the HeNB-GW forwards the MME CONFIGURATION TRANSFER message to its HeNB.
Proposal 2: When the HeNB-GW receives a MME CONFIGURATION TRANSFER message containing the X2 TNL Configuration Info IE for its HeNB, and the source eNB is a macro eNB, the HeNB-GW may use the X2 TNL Configuration Info to initiate the X2 TNL establishment. The HeNB-GW also fills its X2 address in the X2 TNL Configuration Info IE when sends the MME CONFIGURATION TRANSFER message to its HeNB.
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