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1 Introduction

RAN3 is currently working on architecture, connectivity requirements and signaling principles for a standardized X2-GW. According to the way forward in [1], open issues include how an eNB should discover the IP address of a HeNB connected through an X2-GW, and vice versa, and how the related X2 establishment is affected. At RAN3 #78, a way forward on connectivity requirements was agreed in [3].
In this document we will describe a feasible solution for the address discovery issue. Aiming to have routing and SeGW functionality in the X2-GW, we will show that address discovery and X2 establishment can be handled via the existing procedures. The solution we describe is fully consistent with RAN3 agreements in [1] and [3].
2 Proposed Solution
The assumed architecture is shown in Figure 1 below.
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Figure 1 Logical network architecture with an (optional) X2-GW and an (optional) HeNB-GW.

We assume that each HeNB is configured with the X2-GW address, according to [1]. Moreover, the X2-GW will feature an IPsec connection between the X2-GW and the eNBs.
2.1 Discovery by the eNB
We believe it is important to reuse the existing procedures as much as possible; with the proposal below, the existing TNL address recovery over S1 can be reused. 
When an eNB aims at establishing X2 to a different eNB based on an ECGI provided by UE measurements, it first retrieves the X2 TNL Configuration Info IE corresponding to the ECGI, via S1AP MME/eNB Configuration Transfer. The X2 TNL Configuration Info IE is used for signaling X2 TNL Configuration information for automatic X2 SCTP association establishment. Its definition according to [2] is shown in Table 1 below.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	eNB X2 Transport Layer Addresses
	
	1 to <maxnoofeNBX2TLAs>
	
	

	>Transport Layer Address
	M
	
	9.2.2.1
	Transport Layer Addresses for X2 SCTP end-point.

	eNB X2 Extended Transport Layer Addresses
	
	0 to <maxnoofeNBX2ExtTLAs>
	
	

	>IP-Sec Transport Layer Address
	O
	
	9.2.2.1
	Transport Layer Addresses for IP-Sec end-point 

	>eNB GTP Transport Layer Addresses
	
	0 to <maxnoofeNBX2GTPTLAs>
	
	

	>>GTP Transport Layer Address
	M
	
	9.2.2.1
	GTP Transport Layer Addresses for GTP end-points (used for data forwarding over X2).


Table 1 X2 TNL Configuration Info IE, carried in the S1AP eNB/MME CONFIGURATION TRANSFER messages.
The HeNB compiles the X2 TNL Configuration Info IE using its IP address as the eNB X2 Transport Layer Address, and using the X2-GW address as the IP-Sec Transport Layer Address. This will use the X2-GW as a SeGW and the routing of the X2 packets will be as intended.
Proposal 1: For HeNB address discovery by the eNB, the existing eNB/MME CONFIGURATION TRANSFER messages can be used.
2.2 Discovery by the HeNB

In this case we can also reuse the existing SON transfer mechanisms via the MME (i.e. eNB/MME CONFIGURATION TRANSFER messages), but initiating connection to the X2-GW (its address is preconfigured into the HeNB).
Proposal 2: For address discovery by the HeNB, the existing eNB/MME CONFIGURATION TRANSFER messages can be used.
3 Conclusions and Proposals
We have discussed a possible way of enabling address discovery when an X2-GW is deployed. Our proposals are summarized here.
Proposal 1: For HeNB address discovery by the eNB, the existing eNB/MME CONFIGURATION TRANSFER messages can be used.
Proposal 2: For address discovery by the HeNB, the existing eNB/MME CONFIGURATION TRANSFER messages can be used.
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