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1   Introduction 
In case that X2-proxy is agreed for eNB-HeNB mobility enhancement, we see no reason why not to allow its use for the femto-femto scenario as well. This contribution discusses whether it is possible to use the X2-proxy for Rel-10 HeNB without changes to Rel-10 HeNB. Section 3 concludes the paper by summarizing the main proposals.
Note: this contribution discusses the typical scenario that both HeNBs connect to the same HeNB-GW.
2   X2 setup between X2-proxy and HeNB
2.1   Rel-10 HeNB initiated TNL address discovery towards Rel-11 HeNB
The below is the proposed call flow to use TNL address discovery to assist the X2 setup. In the below example, HeNB1 (Rel-10) discovers two Rel-11 HeNBs (HeNB2 and HeNB3). The Rel-11 HeNB is preconfigured with the X2 IP address of its X2-proxy, i.e. adr10.
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Figure 1 – Rel-10 HeNB initiated TNL address discovery procedure and X2 Setup
· Step 3: HeNB2 reply with eNB Configuration Transfer message with the IP address of HeNB-GW, i.e. adr10. Upon the reception of this message, HeNB-GW creates an entry {HeNB1, HeNB2, adr10} in its database, to memorize the X2 between HeNB1 and HeNB2 using adr10.

· Step 5: HeNB1 initiates the X2 setup using the received IP address, i.e. adr10. This X2 Setup Request is sent to the HeNB-GW. HeNB-GW checks its database, and finds the associated entry {HeNB1, HeNB2, adr10}. HeNB-GW knows that this is an X2 setup towards HeNB2.

· Step 6: HeNB-GW reply with the X2 Setup Response message, including HeNB2 as its serving cell.

· Step 9: HeNB3 reply with eNB Configuration Transfer message with the IP address of HeNB-GW, i.e. adr10. Upon the reception of this message, HeNB-GW checks its database, and finds that adr10 is already used for the X2 between HeNB1 and HeNB2.

· Step 10: HeNB-GW replace adr10 with adr11, i.e., another IP address of the HeNB-GW, and send the eNB Configuration Transfer message to the MME. HeNB-GW also creates an entry{HeNB1, HeNB3, adr11} in its database, to memorize the X2 between HeNB1 and HeNB3 using adr11.

· Step 11: HeNB1 initiates the X2 setup using the received IP address, i.e. adr11. This X2 Setup Request is sent to the HeNB-GW. HeNB-GW checks its database, and finds the associated entry {HeNB1, HeNB3, adr11}. HeNB-GW knows that this is an X2 setup towards HeNB3.

· Step 12: HeNB-GW reply with the X2 Setup Response message, including HeNB3 as its serving cell.
With the above procedures, the Rel-10 HeNB still considers that it uses direct X2 with the HeNB. The Rel-11 HeNB still uses the X2-proxy, no matter whether the target is eNB or HeNB. 

2.2   Rel-11 HeNB initiated TNL address discovery towards Rel-10 HeNB
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Figure 1 – Rel-11 HeNB initiated TNL address discovery procedure and X2 Setup
· Step 3: upon reception the eNB Configuration Transfer message from HeNB1, the HeNB-GW can determine whether it need to initiate X2 Setup, i.e. Step 5. If it is a Rel-11 HeNB, the X2 is setup with the HeNB-GW when the HeNB power up. If HeNB-GW only have S1 but not X2 with the HeNB, then it can conclude that the HeNB is a Rel-10 HeNB, for example, HeNB1 in above figure. For a Rel-10 HeNB, the HeNB-GW need to initiate the X2 Setup.
Observation 1: using X2-proxy for Rel-10 HeNB does not require changes to Rel-10 HeNB. 
Observation 2: Rel-11 HeNB uses same behavior no matter whether target is eNB, or Rel-10 HeNB.
Proposal 1: X2-proxy can be used for HeNB-HeNB mobility enhancement to enable the Rel-11 HeNB using same behavior when interacting with eNB or Rel-10/11 HeNB. 
3   Conclusion and Proposals
In this contribution, we presented and analyzed different X2 setup using X2-proxy. To summarize, our proposals are:

Proposal 1: X2-proxy can be used for HeNB-HeNB mobility enhancement to enable the Rel-11 HeNB using same behavior when interacting with eNB or Rel-10/11 HeNB. 
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