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1. Introduction
A comparison matrix of the different solutions that are on the table for address discovery and X2 Setup routing was agreed in [3] at last meeting. A selection should now be done.
The contribution aims to provide some additional elements and remind some others that are seen as important for the X2-GW option selection: The possibility to handle different transport network address plans, macro-eNB registration, and Core Network protection from HeNBs switch on/off.
Our preferred option is then depicted along with an overall flow chart.
2. Discussion
2.1. Different address plans
As proposed in [1], an X2-GW should be able to cope with macro-eNB and small base stations belonging to different IP address plans, the X2-GW including then some form of NATing function. This requirement means X2-GW could have a different IP address when viewed from the macro side and from the small cell side. 
In options where the X2-GW IP address is known by the eNB through configuration (G1-A, G1-C, G2-A), the requirement is supported. However in case an eNB has neighbours connected through several X2-GWs, the eNB will have an issue to select the right X2-GW allowing it to reach a newly discovered neighbour [2].
Options which don't require to configure the X2-GW address in macro eNBs are then preferred. In that case, the HeNBs could be configured with the two IP addresses of the X2-GW. However, this is an additional configuration burden, and it would be preferable the HeNB is able to learn the X2-GW macro LAN IP address. This could be done in the response message of a registration procedure [1], and thus favour the design of a dedicated registration procedure rather than re-using the X2-Setup for registration purpose.
2.2. Macro eNB registration and neighbour discovery
Another wish highlighted in [1] is to not require the macro eNBs to register to X2-GW(s) at start up. In group 1 options, this is not an issue when the macro eNB discovers the HeNB, but could be problematic in the opposite case, when HeNB discovers a macro cell, since the X2-GW could not be able to route the X2 Setup message initiated by the HeNB to the peer macro eNB.

This can be solved by letting the initiative of cell discovery to macro eNBs, i.e. a HeNB will not trigger a X2 Setup toward a macro cell.

Another possibility would be to authorise a HeNB to trigger macro discovery procedure. It provides the IP address of the X2-GW to the macro eNB in the TNL discovery request message, and the macro eNB registers - if not already done - to the X2-GW before responding to the TNL discovery request. The X2-GW is then ready to route X2 Setup procedure the HeNB could initiate. However this will trigger signalling toward the MME, and could then undermine protection from HeNB switches on/off.
2.3. Protection from HeNB switch On/Off and direct/indirect X2 relation setup selection
A must-have feature of an X2-GW is the protection of the CN from possible TNL address discovery storms due to HeNBs switches on/off. Group 1 solutions can offer such a protection, since the routing is done based on RNL-Ids.

In another hand, letting the possibility to a macro eNB to choose between direct or indirect X2 relation could be interesting. However this requires the macro eNB has a HeNB IP address which is routable and up-to-date. Routable means it belongs to the same address plan than the macro HeNB - and this is not always the case as seen above; Up-to-date requires either the address to be permanent, or a TNL discovery procedure is run for each neighbour discovery -which would undermine CN protection from switches off/on.
Then, it is proposed the HeNB provides in TNL discovery procedure its own IP address in addition to the X2-GW address only when it is a permanent address allocation and it belongs to the same address plan than the macro eNB.

2.4. Preferred option
Considering comparison matrix agreed last meeting [3] and taking into consideration the elements described above, our preferred option would be G1-D, with 
· Support of different address plans between macro and small cells with X2-GW IP address in registration response

· HeNB not authorised to trigger a TNL discovery procedure toward a macro cell

· Support of HeNB switch on/off protection

 The following flow chart describes the signalling for configuration of Figure 1. 
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Figure 1: Basic configuration
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3. Conclusion
We propose to select option G1-D.
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