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1. Introduction
X2 GW/proxy has been the subject of numerous discussions during the past year. While many companies questioned the benefit of introducing X2 GW/proxy [1][2] in the first place and indeed no benefits have been demonstrated by the proponents we believe that if RAN3 is to standardize the X2 GW it shall have minimal impact on both specifications and implementation, which is also in line with the following properties of X2 GW which were agreed during RAN3#76:
· X2-GW shall be explicitly defined but optional to deploy;

· X2 interface to the X2-GW shall reuse SCTP without any changes;

· X2-GW and S1-GW shall be decoupled;

· Priority should be given to minimizing implementation impact on the eNB and HeNB, thus minimizing the standard impact;

· Minimize the complexity of the X2-GW:

· X2-GW shall not terminate UE-dedicated procedures, but only route similarly to the current HeNB-GW;

· X2-GW may terminate the non-UE dedicated procedures when appropriate.

A simple X2 GW variant (SCTP concentrator) has been introduced in [6] which goes in line with the above properties, however it is not fully compliant with the IETF SCTP specification [7].
In this paper we introduce a new flavour of the SCTP concentrator (SCTP Concentrator 2) with the same benefits of the original proposal, which does not require any non-standard changes to the SCTP protocol stack.

2. Discussion
The core idea if this proposal is to exploit the fact that even though X2 GW and HeNB GW are decoupled, they are co-located in the same physical node and may use internal interfaces to communicate with each other. Using this internal interface the X2 GW may instruct the HeNB GW to replace the HeNB/eNB TNL address in "X2 TNL Configuration Info" IE of the source HeNB/eNB in all S1AP messages it forwards with its own TNL address. Apart from this, the proposed X2 GW functions in exactly the same way as the proposal in [7] forwarding X2 messages end-to-end between HeNB and eNB and leveraging the SCTP multi-streaming to map signalling to/from different HeNBs. This SCTP multi-streaming mapping functionality is fully described in TR 37.803 [5] section 6.2.1.11.4. 

There are two major differences between SCTP Concentrator 2 and the original proposal:

1. It does not require communication of the additional IP address in the SCTP INIT chunk
2. It instructs the HeNB GW to "intercept" S1AP messages related to the TNL address discovery procedure and to replace the HeNB/eNB TNL address in "X2 TNL Configuration Info" IE of the source HeNB/eNB with its own TNL address, as illustrated below
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The steps in the diagram above are further explained below:

1. eNB initiates eNB Configuration Transfer procedure towards MME to request information about HeNB

2. MME forwards the request to HeNB using the MME Configuration Transfer procedure

3. As MME Configuration Transfer message is passed via the HeNB GW it replaces the source eNB address in "TNL Configuration Info" IE with X2 GW TNL Address
4. HeNB replies with its information using the eNB Configuration Transfer procedure

5. HeNB GW replaces the source HeNB address in "TNL Configuration Info IE" of the eNB Configuration Transfer message with X2 GW TNL address
6. MME forwards the data using the MME Configuration Transfer procedure

7. SCTP connection is established between eNB and X2 GW, if it has not been established before

8. SCTP connection is established between X2 GW and HeNB

9. Normal X2AP message exchange follows end-to-end between eNB and HeNB with X2 GW proxy routing messages using 

Note: Since RAN3 have previously agreed that X2 and HeNB GWs are decoupled, this solution would require some internal interface between the two to exchange information in steps 3 and 5.

3. Conclusions and Proposal
We have shown above that SCTP Concentrator 2 is a simple alternative solution which implements all the requirements of the X2 GW agreed by RAN3 without any stage-3 protocol changes and without non-standard changes SCTP protocol stack and thus is more in line with the agreed way forward than other alternatives. It is therefore proposed that RAN3 agrees to standardize X2 SCTP Concentrator 2 alternative.
Proposal 1: It is proposed to add section 2 to the TR 37.803 [5] under the section number 6.2.1.12 as another X2GW alternative.

Proposal 2: it is further proposed that RAN3 agrees to standardize X2 Routing Proxy 2 alternative.
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1: eNB Configuration Transfer (TNL Config.)





2: MME Configuration Transfer (TNL Config.)





3: X2/HeNB GW replace TNL address of eNB in TNL Configuration Info IE with its own





4: eNB Configuration Transfer (TNL Config.)





5: X2/HeNB GW replaces TNL address of HeNB in TNL Configuration Info IE with its own





6: MME Configuration Transfer (TNL Config.)





7: SCTP connection establishment





8: SCTP connection establishment





9: X2AP protocol message exchange
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