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Discussion
1 Introduction 
It was agreed as a working Assumption in RAN3 #81 that HeNB registers with its designated X2-GW. This is to mainly enable RNL-ID based routing and to completely avoid S1-based TNL address discovery as explained in [1]. The Objective of this paper is to explore the following in this regard:

1. How this can be achieved and whether we can re-use existing procedures and messages
2. What problems to Overcome if registration takes place in X2
3.  How the operators can take benefit if similar concept is extended to eNBs as well.
2 Discussion

2.1 Need for New Procedure:
There were arguments in the past that existing procedures and messages can be used for (H)eNB registration.  We however already argued in [1] that a new procedure is advantages for the following reasons:

i). Existing messages and procedures are performed between two peers – X2-GW is not a peer at least from the perspectives of Routing proxy Architecture.

ii). Existing messages OR procedures have a well-defined reasons in terms of their usage – for instance X2 Setup message is the first one to be used on X2;

iii). Existing messages have IEs that are not required for pre-registration and hence are bulky;

iv). Some IEs of existing messages are mandatory – e.g., the Served Cell Information IE and an X2-GW does not operate any cell

Further, it is always cleaner to define new procedures than to meddle with existing procedures if the latter can lead to confusion. 
Proposal 1: A new X2 procedure is needed to perform pre-X2 Setup from the (H)eNB to X2-GW. 
2.2 What problems to Overcome when it is Achieved At X2:

According to the current TS 36.423, from the perspective of X2-Layer, the first message to be received on a given SCTP Association has to be X2 SETUP REQUEST, X2 SETUP RESPONSE, or X2 SETUP FAILURE message. Changing the first message on X2 will thus change the existing behaviour of nodes from X2 perspectives.
Proposal 2: RAN3 has to decide whether it is OK to modify the TS 36.423 such that the first message on X2 has to be X2 Registration. 
2.3 Compromise Decision by Operators:

Through HeNB pre-registration with the designated X2-GW, it is possible to avoid S1-based TNL Address discovery when a Source HeNB1 discovers a target HeNB2. This is possible because each HeNB is preconfigured with the IP addresses of its designated X2-GW. In order to take advantage in the same way when an eNB is involved, each eNB has to be preconfigured with the IP addresses of its designated X2-GWs. If such pre-configuration is not possible, when HeNB discovers an eNB or when an eNB discovers an HeNB, flooding an MME with TNL Address discovery signalling cannot be avoided. Further, if each supporting node registers with its designated X2-GW on time, it is easy for a Source (H)eNB to figure out whether to a target can support X2-GW or not. This will help it decide whether to establish X2 directly or through an X2-GW.
Proposal 3: Considering the possibility to remove TNL Address discovery prior to X2-setup completely, Network Operators have to take a compromise decision between configuring eNBs with X2-GW addresses or allowing TNL address discovery related signalling to the EPC. 
3 Conclusion and proposals
This paper examined the practicality and advantages of allowing (H)eNBs to register with their designated X2-GWs and make the following proposals:
Proposal 1: A new X2 procedure is needed to perform pre-X2 Setup from the (H)eNB to X2-GW. 
Proposal 2: RAN3 has to decide whether it is OK to modify the TS 36.423 such that the first message on X2 has to be X2 Registration.

Proposal 3: Considering the possibility to remove TNL Address discovery prior to X2-setup completely, Network Operators have to take a compromise decision between configuring eNBs with X2-GW addresses or allowing TNL address discovery related signalling to the EPC.
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