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1   Introduction 
This contribution discusses how the eNB learn the IP adr of the X2-GW and the IP adr of the peer node. 
2   Detailed analysis 
How eNB know the IP address of the X2-GW

There are several options how the eNB can be informed about the IP address of the X2-GW.

· Option 1: the eNB is preconfigured with the IP address of the X2-GW

The eNB is preconfigured with the IP address of the X2-GW, just like the eNB is preconfigured with the IP address of the connected MME. This approach is simple, and does not require any Stage-2/3 changes. 

· Option 2: the eNB receives the IP address of the X2-GW during the enhanced TNL address discovery procedure

In this approach, current TNL address discovery procedure is enhanced to include additional IEs to indicate the IP address of the X2-GW. When the eNB initiates the TNL address discovery procedure towards the HeNB, the HeNB provides the IP address of the X2-GW to the eNB. In case of the HeNB initiated TNL address discovery procedure towards the eNB, the HeNB include the X2-GW IP adr as part of the X2 TNL Configuration Information IE in the eNB Configuration Transfer msg. Upon the reception of the X2 TNL Configuration Information of the HeNB, the eNB can know the HeNB’s X2-GW. 

This solution requires the changes to the S1 procedure.

· Option 3: the eNB receives the IP address of the X2-GW during the TNL address discovery procedure with new coding rule

This solution is described in R3-122718 ([2]), “The HeNB compiles the X2 TNL Configuration Info IE using its IP address as the eNB X2 Transport Layer Address, and using the X2-GW address as the IP-Sec Transport Layer Address. This will use the X2-GW as a SeGW and the routing of the X2 packets will be as intended.” This solution does not change S1/X2 procedure and ASN.1 code, but it misuses an existing IE which can cause problem if the source or target does not know the new coding rule. Especially it would exclude to use IPSec Tunnel mode for the X2 towards an X2-GW and only allow IPsec Transport mode. This may be in contradiction to SA3 requirements.
Another variation is described in R3-122581([3]), “The X2 TNL Configuration Info IE in TS36.413 already allows “multiple” eNB X2 Transport Layer Addresses to be included so we could simply specify that if “multiple” TLAs are received from an HeNB, the first is the X2-GW address and the second the HeNB address.” This solution also misuses an existing IE.

The solution can avoid the changes to ASN.1 code. But the X2-GW is proposed for Rel-12, so avoid changing ASN.1 code does not bring any benefit. 

· Option 4: the eNB receives the IP address of the X2-GW during the direct X2 setup
The eNB/HeNB uses current TNL address discovery to get the peer’s X2 IP adr, then first try direct X2. The HeNB provides its X2-GW IP adr in the X2 Setup Request msg in case the HeNB initiated direct X2 setup, or in the X2 Setup Response msg in case the eNB initiated direct X2 setup. 
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Figure 1 – the eNB receives the IP address of the X2-GW during the direct X2 setup
This solution changes X2 Setup procedure. In case X2-GW is used, the direct SCTP/X2 setup is wasted.

In a summary, 

· Option 3 is not preferred due to the misuse of the existing IEs. 

· Option 4 may cause unnecessary direct X2 setup. 
So let’s consider Option 1 and Option 2 for further analysis. 
The type of neighboring HeNB
The operator’s network may have Rel-12 HeNBs and pre-Rel-12 HeNBs. When the Rel-12 eNB detects a neighboring HeNB, the HeNB can be one of following HeNBs.

· Type-1 HeNB: the target HeNB is pre-Rel-11 HeNB that does not support X2 HO.

· Type-2 HeNB: the target HeNB is Rel-11 HeNB that only supports direct X2.

· Type-3 HeNB: the target HeNB is Rel-12 HeNB that supports both direct X2 and X2-GW. 

So the source eNB need to know the type of target HeNB in order to determine whether setup direct X2, or X2 via X2-GW, or no X2 at all. 

· If Option 1 “eNB is preconfigured with the IP adr of the X2-GW” is adopted, the eNB still need to use the TNL adr discovery procedure or other mechanism to know the type of target HeNB. 

· If Option 2 “enhanced TNL adr discovery procedure” is adopted, the eNB can uses the TNL adr discovery procedure to know the type of target HeNB. So Option 2 is better than Option 1.

Proposal 1: enhance the TNL adr discovery procedure to include the information of the HeNB’s X2-GW.
3   Conclusion and Proposals
This contribution analyzed how the eNB know the IP address of X2-GW and the type of HeNB. Our proposals are:
Proposal 1: enhance the TNL adr discovery procedure to include the information of the HeNB’s X2-GW.
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