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1 Introduction
This contribution analyzed X2 setup procedure between (H)eNB and HeNB via X2GW and evaluated whether new registration procedure is really needed. 
2 Discussion
2.1 A HeNB connected to a X2-GW, discovering an eNB
In the case of a HeNB connected to an X2-GW, discovering an eNB, the HeNB can know the IP of the eNB by existing TNL discovery procedure. And the HeNB can know the IP of the X2GW by configuration, which was already agreed by RAN3. 
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Figure 1: How HeNB trigger X2 setup with the peer eNB
After the HeNB get the eNB IP address, the HeNB can send X2 Setup Request message to the X2GW. It was agreed to include the eNB ID(i.e. Target RNL ID)  in X2 Setup Request message in last meeting. 

The main problem is how the X2GW know the IP address of the eNB and trigger X2 setup with the eNB. There are three approahes:

Solution 1: The eNB register to the X2GW after power on.

Solution 2: Pre-configure the mapping of eNB ID and eNB IP to the X2GW.

Solution 3: Including the eNB IP in X2 Setup Requests message.

Solution 1 has hugh impact on the eNB. Solution 1 also breaks the principle which is widely used over S1/X2/M2/M3 i.e. X2 Setup is the first procedure over X2. Furthermore, the X2GW receives Registration messasge from the eNB fristly. Then when the X2GW receive the X2 Setup Request message, it will erase the application data received in Registration procedure which cause problem.

Solution 2 need a lot of operator configuration effort which is not the spirit of LTE. From the begaining of early Rel-8 and Rel-9, ANR, eNB Configuration Transfer, X2 Setup, S1 Setup, MLB, MRO etc. were started to relieve operator configuration. If there are mulitple X2 GW, the operator need to configure the mapping to multiple X2GW.

Solution 3 only need a new IE in X2 Setup Request message. Since it was agreed to include the peer node ID to the messasge, change is needed anyway. It is easy to add another one to reduce the impact on eNB and reduce the operator configuration effort.

The signalling flow using Solution 3 is shown in Figure 3:
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Figure 2: X2 Setup procedure in case of HeNB find eNB cell
Proposal 1: Including the peer node IP address in X2 Setup Request message.
2.2 An eNB discovering a HeNB connected to a X2-GW
In the case of a eNB discover a HeNB connected to an X2-GW, the eNB can know the IP of the HeNB and the X2GW by enhanced TNL discovery procedure [3]. 

[image: image3.emf]X2 setup request (HeNB ID)

Setup of SCTP Association

eNB #1

HeNB 

#2

MME

eNB1 detects HeNB2, and 

having get the IP of the HeNB 

and the X2GW by the TNL 

Address Discovery procedure 

X2GW

X2GW don

’

t know the 

HeNB IP, how to trigger 

X2 setup with the 

HeNB?


Figure 3: How eNB trigger X2 setup with the peer HeNB
The problem is how the X2GW know the HeNB IP according to HeNB ID and trigger X2 setup with the peer HeNB. 

At RAN3#81 meeting, RAN3 had the working assumption to specify a Registraton procedure for HeNB. The HeNB register to the X2GW after power on. So the X2GW will know the mapping of HeNB IP and HeNB ID. When the X2GW receiving X2 Setup Request message from the eNB including the HeNB ID, it knows the corresponding IP of the HeNB. Therefore, the X2GW can trigger X2 setup procedure with the peer HeNB. This solution works. However, it is questionable whether defining a new registration procedure is really needed. As discussed in section 2.1, for HeNB connected to X2GW discovering a new HeNB cell, including a peer node IP in X2 Setup is the best way forward. If so, the same mechanism can be used for another direction i.e. eNB find a HeNB connected to a X2GW. The signalling flow is shown in Figure 4.
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Figure 2: X2 Setup procedure in case of eNB find HeNB cell
With this approach, new registration procedure is not needed. The benefits not to have new registration procedure:
· Don’t break the widely used princple in RAN3 since Rel-8. X2 Setup is the first application layer procedure over X2. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do. 

· Keep the same behaviour for HeNB and eNB.
· Reduce the standard effort to define the new registration procedure.
Proposal 2: New Registration procedure is not needed.

3 Conclusion
This contribution discussed X2 setup procedure from two directions. To have consistent solution, reduce the impact on eNB/HeNB, reduce standard effort, we kindly propose RAN3 to agree the following two proposals:
Proposal 1: Including the peer node IP address in X2 Setup Request message.
Proposal 2: New Registration procedure is not needed.
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