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1   Introduction 
R3-121044 ([2]) proposed an interesting X2 Routing Proxy, with the reason to avoid the changes to the HeNB-GW from the X2-Proxy proposal. We agree with the idea to have an RNL based solution and no change to the SCTP, but there are some issues need to be clarified before it can be considered as a third alternative. This document discusses the issues for the X2 Routing Proxy as proposed in R3-121044 “X2 Routing Proxy – a third alternative, Alcatel-Lucent”.

2   Discussion
2.1   When setup the SCTP association between the X2 Routing Proxy and HeNB2
According to the 1st figure in R3-121044(copied as below, with the number for each step), the eNB1 initiates the SCTP association setup with the X2 Routing Proxy, but the figure does not describe when and who initiates the SCTP association setup between the X2 Routing Proxy and HeNB2. 
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Figure 1 – the 1st figure from R3-121044 (eNB initiated TNL address discovery and X2 Setup)
There could be two possible options:

·  Option 1: The X2-Routing Proxy initiates the SCTP association setup with HeNB after the TNL address discovery procedure (Step 3). This option is similar to X2-Proxy.

·  Option 2: The X2-Routing Proxy initiates the SCTP association setup after it receives the X2 Setup Request from the eNB1 (i.e. Step 5). This requires the X2 Routing Proxy to decode the X2 Setup Request message received from the eNB, then initiates the SCTP setup with the HeNB. This is a new logic for the handling of the X2 Setup Request message. This also implies that X2 Routing Proxy needs to have an “routing” function in X2AP layer. 
There is similar issue on how to setup SCTP with the eNB, during the HeNB initiated TNL address discovery procedure and X2 setup. 

2.2   How to notify X2AP when SCTP breaks 
In current X2, X2AP shall be notified if the signalling connection breaks. According to R3-121044, the X2 is setup between eNB and HeNB, but the SCTP is setup between the eNB and the X2 Routing Proxy, and between the X2 Routing Proxy and the HeNB. The end-to-end X2 runs over a non-end-to-end SCTP association. If the SCTP between the X2 Routing Proxy and the eNB (or HeNB) breaks, how to notify the X2AP in the peer HeNB (or eNB)?
Similarly, when the HeNB switches off, how to inform the eNB?
2.3   How to handle the SCTP/X2 if there is already one between the X2 Routing Proxy and HeNB2
Just to continue to the example given in R3-121044, later on, another eNB (i.e. eNB2) detects the HeNB2. When eNB2 initiates the X2 Setup (i.e. Step 5 in below figure), the X2 Routing Proxy does not initiate the SCTP setup with HeNB2, since the SCTP is already setup. Then how to handle the X2 Setup Request received from eNB2? There may be two options:
·  Option 1: X2 Routing Proxy forwards the X2 Setup Request message to HeNB2. If so, it causes two X2 to be setup between the X2 Routing Proxy and HeNB2. Just like Alcatel-Lucent stated in R3-121043, “...when a node receives an X2 Setup Request from a peer across an already established X2 this implies that the interface should be “reset”.” this option does not work.
·  Option 2: The X2 Routing Proxy generates the eNB Configuration Update message. This option is similar to X2-Proxy. But since the X2 Routing Proxy does not terminate the non-UE associated procedure, this option does not work.
So it is unclear on how the X2 Routing Proxy handle this scenario.
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Figure 2 – eNB initiated TNL address discovery and X2 Setup when SCTP already exist with target HeNB

2.4   How to handle the SCTP/X2 if there is already one between the X2 Routing Proxy and eNB1
This is another variation of the previous example. After the eNB1 setup SCTP with the X2 Routing Proxy, the eNB1 detects another HeNB, i.e. HeNB3. When the eNB1 detects HeNB3, the eNB1 initiates the TNL address discovery procedure. The eNB1 may realize that it connects to X2 Routing Proxy, based on the same IP address of X2 Routing Proxy received from HeNB3. Since there is an X2 (for eNB1 – HeNB1) using the SCTP association, eNB1 cannot initiates the X2 Setup Request procedure towards HeNB3. How to trigger the X2 Routing Proxy initiates the SCTP setup with the HeNB2, and setup the X2?
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Figure 1 – eNB1 initiates TNL address discovery and X2 Setup after eNB1 has SCTP with X2 Routing Proxy

2.5   Route the X2 messages between the eNB and HeNB 
In order to avoid the HeNB-GW to memorize the neighboring cell information, R3-121044 propose to include additional IEs in the X2 messages indicating the source eNB (or HeNB) and target HeNB (or eNB). This requires changes to all X2 messages. The X2 Routing Proxy need to decode the X2 messages, which will be similar to X2-Proxy. One may argue that the X2 Routing Proxy does not save the neighbouring information. But this requires the changes to all X2 messages. Further investigation is needed on whether there is other better solution to simplify the routing in the X2-GW. 
Observation: There are some key issues not addressed by the X2 Routing Proxy proposal. If need to solve these issues, the required changes makes the X2 Routing Proxy more or less like the X2-Proxy.
3   Conclusion and Proposals
It is proposed that RAN3 considers the above comments when discussing R3-121044.
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