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1 Introduction

In our other contributions [1]

 REF _Ref319530299 \r \h 
[2] we have introduced the concept of SCTP concentrator, which in our opinion represents a better alternative to an X2 proxy between an eNB and its neighbor HeNBs. We will now discuss how the X2 interface can be autonomously set up between an eNB and a HeNB through an SCTP concentrator, and completely transparently to X2AP.
2 Proposed Solution
The architecture we will consider is pictured in Figure 1 below. The HeNBs could have been assigned private IP addresses, so in this case the SCTP concentrator will act as an IP gateway/NAT toward the rest of the RAN just for X2. The SCTP concentrator could also reside in the same physical node as the HeNB-GW, if deployed, even though this would not be necessary. If this was the case, the two logical nodes could have the same IP address. The HeNBs could be pre-configured with the address of the SCTP concentrator.
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Figure 1 Architecture with the SCTP concentrator between a macro eNB and its HeNB neighbors.

The HeNB-GW, if deployed, is not involved in the signal flows described below.
2.1 X2 Setup from HeNB to eNB

Let us assume that one of the HeNBs pictured needs to set up X2 with the macro eNB. 
1. The HeNB can obtain the TNL address of the eNB either by doing a DNS lookup toward the core network, or by sending an eNB CONFIGURATION TRANSFER message to the MME, containing the eNB ID to look up, and reading the corresponding address in the answer (MME CONFIGURATION TRANSFER from the MME).
2. The HeNB sets up an SCTP association with the concentrator, negotiating a suitable set of SCTP stream identifiers. In the SCTP INIT chunk [3], the HeNB indicates both the address of the concentrator and the address of the eNB.
3. The HeNB sends the X2 SETUP REQUEST to the concentrator.

4. The concentrator reads the eNB address from the SCTP INIT chunk and sets up an SCTP association with the eNB, negotiating a suitable set of SCTP stream identifiers. The concentrator also maps the stream identifiers from the SCTP association with the eNB, to the stream identifiers from the SCTP association with the HeNB.
5. The concentrator forwards the X2 SETUP REQUEST to the eNB.
6. Assuming a positive response, the eNB replies with X2 SETUP RESPONSE to the concentrator.
7. Based on the mapping between SCTP streams in Step 4 above, the concentrator forwards the X2 SETUP RESPONSE to the HeNB and the procedure ends.

2.2 X2 Setup from eNB to HeNB
In this case, we assume that it is the eNB that has just discovered one of the HeNBs in Figure 1 and needs to set up an X2 with it. We assume the HeNB has already indicated both its address and the address of the SCTP concentrator to the MME, e.g. using the X2 TNL Configuration Info IE in the eNB CONFIGURATION TRANSFER message.
1. The eNB could obtain the TNL address of the HeNB for example by sending an eNB CONFIGURATION TRANSFER message to the MME, containing the HeNB ID to look up. The MME will answer with both the HeNB address and the concentrator address in the MME CONFIGURATION TRANSFER message.
2. The eNB sets up an SCTP association with the concentrator, negotiating a suitable set of SCTP stream identifiers. In the SCTP INIT chunk [3], the eNB indicates both the address of the HeNB and the address of the concentrator.

3. The eNB sends the X2 SETUP REQUEST to the concentrator.

4. The concentrator reads the HeNB address from the SCTP INIT chunk and sets up an SCTP association with the HeNB, negotiating a suitable set of SCTP stream identifiers. The concentrator also maps the stream identifiers from the SCTP association with the HeNB, to the stream identifiers from the SCTP association with the eNB.

5. The concentrator forwards the X2 SETUP REQUEST to the HeNB.

6. Assuming a positive response, the HeNB replies with X2 SETUP RESPONSE to the concentrator.

7. Based on the mapping between SCTP streams in Step 4 above, the concentrator forwards the X2 SETUP RESPONSE to the eNB and the procedure ends.
3 Conclusions and Proposal
We have shown possible signal flows for autonomous X2 setup between an eNB and an eNB through the SCTP concentrator. It is worth noting that in the signal flows described above, the SCTP concentrator forwards X2AP messages without opening them, simply basing its routing on the multi-streaming and multi-homing properties of SCTP.

Proposal: RAN3 should discuss autonomous X2 setup through the SCTP concentrator and consider it as a valid alternative to an X2 proxy.
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