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1 Introduction 
In RAN3 #82 meeting, further considerations and agreements are made for way forward on X2 GW[1], the left issue is the necessity and solution for the registration of the HeNB which is also applies for the registration of the eNB. In this contribution, we will discuss and analyse the above open issue. 
2 Discussion
According to the way forward on X2 GW in RAN3#82:

3/ Registration by HeNB
Three main solutions have been discussed for the registration of the HeNB:

· Registration via SCTP: the HeNB includes in the hostname of the SCTP INIT chunk its HeNB ID which the X2GW stores together with the source IP address of the SCTP INIT chunk. Two issues to select that solution remain to be verified: if the hostname must be coded in ASCII, and whether the limitations for the signalling of IP@ prevents the use of multi-homing. 

· Registration via X2 setup: When the eNB discovers the HeNB, it triggers the enhanced TNL address discovery and gets two IP@: the one of X2GW and the one of HeNB. eNB triggers X2 setup Request message to the X2 GW including the target HeNB ID and the target HeNB IP@. The X2GW stores this information as registration. This solution raised the concern by several companies that it reintroduces a flavour of G2C. 

· Registration via X2AP: an X2AP message is used for the registration procedure. Concerns were raised about the “first” X2AP message and termination of X2AP in the X2 GW. 

Generally, there are two use cases, HeNB registration and eNB registration, which are analyzed individually as below.
2.1 HeNB Registration
It is agreed that the HeNB will be configured with the IP@ of the connected X2-GW, and the HeNB connects to a single X2 GW. 
It is proposed that HeNB registers with the connected X2 GW using new registration message after power on. After registration on the X2 GW, the X2-GW can maintain the mapping table of the RNL ID and IP@ of connected HeNBs, which can be used for the subsequent X2AP message routing. This is so called Registration via X2AP, new registration message will be introduced, which will bring standard effort to define the new registration procedure. 
However, we shall note that since the configuration of X2GW IP@ per target HeNB in eNB has been excluded, it is essential for the eNB to initiate TNL address discovery procedure to obtain the IP@ of the target HeNB’s X2 GW. On the other hand, it is necessary for the eNB to know whether the target HeNB supports X2 GW or whether direct or indirect X2 connection should be established via the TNL address discovery procedure. Therefore, HeNB Registration  via X2 AP with X2 GW in advance can not reduce the TNL address discovery procedure compared with Registration via X2 setup solution.
If Registration via X2 setup solution is adopted, eNB triggers X2 setup request message to the X2 GW including the target HeNB ID and the target HeNB IP@. The X2GW stores this information as registration. 
According to the above analysis, the registration procedure can’t provide additional function and benefits comparing with the enhanced X2 setup procedure. 
Proposal1. HeNB registration via new X2 AP has no obvious benefit with that via X2 setup.
2.2 eNB Registration
In the direction that the HeNB finds a new eNB cell, it is necessary for the HeNB obtains IP address of the X2 GW target eNB supported and IP address of the target eNB via TNL address discovery procedure in order to perform the X2 SETUP procedure successfully. Once receiving the eNB IP address, the HeNB will initiate X2 setup procedure towards eNB via X2 GW. The X2 GW can generate the mapping information of eNB after receiving the X2 setup request message from the HeNB, which includes eNB ID and eNB ip@ and achieves the same result in the X2 GW as the registration procedure. Therefore, the registration procedure for eNB via new X2 AP is not necessary.
Furthermore, since the configuration of X2GW IP@(s) in eNB is optional and the X2 GW IP@ may be not configured in eNB, it is hard for the eNB always registers on the X2 GW after powering on. On the other hand, when a HeNB discovers a eNB cell, the eNB may have’t found a HeNB cell connecting to the X2 GW and triggered the TNL address discovery procedure to obtain the X2 GW IP address. As a result, unlike the case of HeNB, the time of registration for eNB on X2 GW is particular uncertain. Therefore, when the HeNB discovers an eNB cell and indirect X2 connection is decided to be established, it is possible that the eNB hasn’t registered on the X2 GW yet. If the X2-GW doesn’t have the routing information of the target eNB when receiving the X2 SETUP REQUEST message from HeNB, the X2-GW can’t route the X2 SETUP REQUEST message towards eNB. In this situation, the registration procedure for eNB via new X2 setup procedure is anyway unavoidable. 
Proposal1. eNB registration via X2 setup is unavoidable.

3 Conclusion and proposals
In this contribution, the necessity and solution for the registration of the HeNB and eNB are provided. Here we propose:

Proposal1. HeNB registration via new X2 AP has no obvious benefit with that via X2 setup.

Proposal2. eNB registration via X2 setup is unavoidable. 
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