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1   Introduction 
In considering the agreement from last RAN3 meeting, this contribution further analyzes how the eNB know the IP adr of X2-GW, and the availability of peer node via X2-GW. 
2   Detailed analysis 
Before an (H)eNB initiate the X2 setup procedure via X2-GW, there are three major issues:

· How does the eNB know the IP address of X2-GW

· How does the eNB (or HeNB) know whether the peer HeNB (or eNB) support X2-GW
· In case the eNB connects to multiple X2-GWs, how does the eNB know which X2-GW is to be used for a specific HeNB
There are several options.

· Solution 1: the eNB is preconfigured with the IP address of X2-GW, and uses local signaling with X2-GW to know the availability of peer node. 

The eNB performs Registration with X2-GW. During the Registration procedure, the (H)eNB includes the list of the neighboring nodes. The X2-GW replies with Registration Response message indicating the listed nodes already registered with X2-GW (Step 4).  In addition, the X2-GW also informs the already registered nodes for this new node. (Step 5)
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Figure 1 – pre-configuration and registration

This solution has the benefit to reduce the TNL address discovery. In case of dense HeNB deployment, the switch on of the HeNBs may cause significant number of signalling to MME due to the TNL address discovery procedure. But this may not be an issue. The 1st power up of the HeNBs are not synchronized. Each HeNB may switch on at different time, so the issue only related to the further switch off/switch on. However, there is no need to switch off the HeNB. To save energy, the HeNB can enter dormant state by using current energy saving mechanism. The HeNB and neighboring nodes keep the configuration, there is no need to perform TNL adr discovery procedure when HeNB back to normal operation. So the burst TNL address discovery issue can be avoided. 
· Solution 2: the eNB know the IP adr of X2-GW, and the availability of peer node via enhanced TNL address discovery procedure

Just like existing eNBs, the eNB performs TNL address discovery procedure when it detects a new neighbouring nodes. 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. 
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Figure 2 – HeNB initiated discovery 
The eNB know the IP address of X2-GW during the TNL address discovery procedure. 

· HeNB initiated discovery. The HeNB includes the IP address of X2-GW in the eNB Configuration Transfer message (Step 3). If the eNB supports X2-GW, it includes the received IP address of X2-GW in the response message, to indicate its capability to support X2-GW. The eNB then performs Registration 

· eNB initiated discovery. The HeNB includes the IP address of X2-GW in the response message (Step 4 in below figure). 
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Figure 3 – eNB initiated discovery
· Option 3: 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 4 – 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, 

· Solution 1 mandates the eNB to perform Registration procedure, which may cause more impact to eNB
· Solution 2 only add a new IE in the existing TNL address discovery procedure, which also aligns with current (H)eNB’s behavior when discover a new node. 

· Solution 3 may cause unnecessary direct X2 setup. 
So Solution 2 is slightly better. 
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 whether the peer node support X2-GW. 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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