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1   Introduction 
In considering the agreement from last RAN3 meeting, this contribution further analyzes whether it is necessary for eNB to perform the Registration, and how the Registration is implemented. 
2   Detailed analysis 
Registration in eNB

The Registration is performed to inform the X2-GW about the (H)eNB’s eNB ID and IP address, so that the X2-GW can add the information of the (H)eNB in the mapping table which can be further used for routing the X2 setup Req/Rsp message. For HeNB, the X2-GW know the HeNB via the Registration procedure initiated by the HeNB. Last RAN3 meeting agreed the working assumption to use a new Registration procedure for HeNB. It is unclear whether the eNB also performs Registration. There are two options

· Solution 1: The X2-GW know the eNB via the new Registration procedure initiated by eNB 
In this solution, the eNB performs explicit Registration by reusing the same new Registration procedure as HeNB, after it knows the IP address of X2-GW. 
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Figure 1 – eNB performs explicit Registration
· Solution 2: The X2-GW know the eNB via the new Registration procedure initiated by HeNB, or via the X2 setup procedure initiated by eNB
In this solution, the eNB does not perform the explicit registration procedure. The X2-GW know the information of the eNB (i.e. eNB ID, IP address) either via HeNB initiated Registration procedure, or via the received X2 Setup Request message from the eNB, without requiring the eNB to perform the new Registration procedure. 
· For HeNB initiated discovery, the HeNB know the eNB’s IP address during the TNL address discovery procedure, the HeNB can then performs a Registration update procedure to inform X2-GW about the information of eNB (Step 5). (It is FFS whether it is a new Registration Update procedure, or can be combined with the Registration procedure). This will cause each neighboring HeNB to perform registration for the eNB. 
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Figure 2 – HeNB performs registration for eNB
· For eNB initiated discovery. Upon the reception of the 1st X2 Setup Request message from the eNB, the X2-GW add the eNB’s information into the mapping table.  
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Figure 3 – implicit registration for eNB
In a summary, Solution 1 requires the eNB to support the new Registration procedure. Solution 2 can avoid the impact to eNB, but at the cost of each neighboring HeNB to perform Registration for the eNB. 
Proposal 1: RAN3 to consider the pros and cons of the two solutions. 
Registration procedure

The Registration may be implemented by reusing an existing X2 procedure, e.g. X2 Setup procedure, or by introducing a new X2 procedure. Even the previous section described one possibility for eNB to implicitly register with X2-GW when the eNB want to setup X2 with an HeNB, but it is not possible for HeNB to use X2 setup procedure for registration. Upon power up, the HeNB may not find any neighbor. The HeNB will not initiate X2 setup procedure. This will cause the issue if an eNB initiates X2 setup towards the HeNB. The X2-GW does not have the information of the HeNB, so it cannot send the X2 setup req message to HeNB. To solve this issue, new IEs and new logic are required for X2 setup. This would overload the X2 Setup procedure with additional (and not originally intended) functionality and would introduce too many exceptions for IE handling, e.g. separated IEs would need to indicate ignore content of mandatory IEs. As a conceptual choice, we would like to see that Registration at the X2-GW is preferable to be decoupled from the X2-Setup procedure protocol-wise.
Proposal 2: Introduce a new procedure for HeNB to perform Registration with X2-GW.

3   Conclusion and Proposals
This contribution analyzed whether it is mandatory for eNB to performs Registration procedure, and the implementation of Registration procedure. Our proposals are:

Proposal 1:  RAN3 to consider the pros and cons of the two solutions.

Proposal 2: Introduce a new procedure for HeNB to perform Registration with X2-GW.
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