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Discussion
1 Introduction 
(H)eNB registration remains as an open issue as of recent RAN3 #82. In the past, two important decisions were made in this area:

· Each HeNB is preconfigured with the IP Addresses of its designated X2-GW

· A dedicated (H)eNB registration was agreed as a working assumption in RAN3 #81bis. 
As of now, the following three different Solution Alternatives are under consideration to address this issue:
1. (H)eNB Registration using SCTP Init Chunk;
2. Registration through X2 Setup Request; 
3. Through a dedicated X2 procedure.
This paper deals with the Second Solution and the Objective is to show that (H)eNB Registration using X2 Setup Request as presented in [1] will be problematic.
2 Discussion

2.1 X2 Setup Request And (H)eNB Registration:
According to this mechanism, whenever eNB discovers another HeNB, a source eNB is expected to get the TNL Addresses belonging to a target and the designated X2-GW. Once X2-GW address is found, an SCTP association is established between a source eNB and an identified X2-GW. Subsequently, the source eNB will initiate X2 Setup Request while including the target TNL Address, which an X2-GW will use to setup SCTP with a target before forwarding the X2 Setup Request message.
Similarly, when a HeNB discovers eNB, it will include the TNL Address of a target in the X2 Setup Request. 

Observation 1: without (H)eNB Registration, X2 Setup will always necessitate S1-based TNL Address discovery and thereby straining the EPC/MME because of frequent power on/off of HeNBs.

Further, with this approach nodes’ behaviour at the time of X2 Setup will be different from that after X2 is Setup in terms of contents they need to include in every X2AP messages. In addition, as far as X2-GW is concerned, it has to forward X2 Setup Request message using TNL Address of a target whereas it has to look for RNL-ID for forwarding other X2-AP messages. This means, X2-GW has to keep monitoring the type of X2AP messages traversing through it and it will result in increased latency.

Observation 2: Using X2 Setup Request to by-pass dedicated (H)eNB Registration can lead to different behaviours of the same node and increased packet processing latencies.

In RAN3 #81bis, it was mentioned by an international operator that any signalling reduction to an MME is very much welcomed. This means the main motivation for selecting G1D will be lost if MME is allowed to be constrained due to TNL Address discovery related signalling without diverting such traffic to a local X2-GW. Further, this mechanism will lead to mixing up of TNL Addresses with RNL IDs and expects nodes to act upon TNL addresses at the X2-Level. This will break strict layering principles.
Observation 3: Using X2 Setup Request to by-pass dedicated (H)eNB Registration can break Strict-Layering principles.
Given that it is important to adhere to Layering principles, (H)eNB Registration through X2 Setup Request should NOT be allowed.

Proposal 1: (H)eNB Registration using X2 Setup Request should not be Allowed. 

3 Conclusion and proposals
This paper examined the practicality of allowing (H)eNBs to register with their designated X2-GWs using the X2 Setup Request message and makes the following Observations and proposal:
Observation 1: without (H)eNB Registration, X2 Setup will always necessitate S1-based TNL Address discovery and thereby straining the EPC/MME because of frequent power on/off of HeNBs.
Observation 2: Using X2 Setup Request to by-pass dedicated (H)eNB Registration can lead to different behaviours of the same node and increased packet processing latencies.

Observation 3: Using X2 Setup Request to by-pass dedicated (H)eNB Registration can break Strict-Layering principles.

Proposal 1: (H)eNB Registration using X2 Setup Request should not be Allowed.
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