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Discussion
1 Introduction 
It was decided in RAN3 that pre-Registration with designated X2-GWs is mandatory for HeNBs – but this is Optional for eNBs [1]. In a network where X2-GW is deployed, establishing X2 between two peers through an X2-GW does not require end nodes to learn IP Addresses of each other. This is because a routing-proxy is supposed to maintain a routing-table mapping the relationship of the TNL Address and RNL ID of a (H)eNB. This means if every node in a network pre-registers with designated X2-GWs, S1-based TNL Address discovery can be completely skipped. 
This contribution tries to take advantage of this feature with an objective to minimise straining OR flooding an MME with control signalling pertaining to S1-based TNL Address discovery that is exacerbated due to: 
a) sporadic HeNB switch on/off
b) large number of HeNB deployments.
2 Discussion

2.1 Skipping S1-based TNL Address Discovery:
With the pre-registration of (H)eNBs with designated X2-GWs S1-based TNL Address discovery can be skipped. This means whenever a Source (H)eNB1 which is configured to operate with an X2-GW discovers a target (H)eNB2, there is a possibility to straight-away initiate X2 Setup Request through its X2-GW with a target’s RNL-ID. An X2-GW with its mapping-table can route an X2 Setup Request message to the correct target.  However, such an X2 Setup Attempt can fail due to one of the following reasons:

a) The target belongs to pre-Rel-12 and hence cannot Support any X2-GW
b) Target is of Rel-12/post-Rel-12 – but it is not configured to operate with any X2-GW

c) Target is of Rel-12/post-Rel-12 – but it is not configured to operate with a given X2-GW

d) Target is of Rel-12/post-Rel-12 – but it has not registered with a given X2-GW

These failures can be alleviated with S1-based enhanced TNL Address discovery. However, Given that containing unnecessary TNL-Address discovery is of great importance, it is always economical to emulate such an S1-based TNL address discovery with an X2-GW. Unlike the legacy signalling, this X2-GW based discovery will not involve any TNL Address; instead, will carry the RNL ID of a target – hence, very light-weight. It can be Achieved in two ways:
i) Reactively

ii) Proactively

2.1.1 Reactive ApproachIn this mechanism, a Source (H)eNB will straight-away initiate X2 Setup Request message to its designated X2-GW with a target’s RNL ID – both being encapsulated in X2AP Message Transfer. On receiving the X2 Setup Request message, an X2-GW will check whether it can find the target in its mapping table. If no relevant entry is found, an X2-GW will trigger X2 Setup Failure with a new cause. The new cause will enable the Source to try and establish X2 with its desired target directly perhaps after the S1-based TNL Address discovery.
Given that pre-Registration is mandatory for HeNBs, this approach is suitable when a target is an HeNB.

2.1.2 Proactive Approach
In this Approach, a source will first check with its designated X2-GWs before initiating any X2 Setup Request. This means a new class-1 procedure will be introduced for this purpose. Accordingly, a Source will send a new message (e.g., X2 Neighbour Check) to its X2-GWs together with a target RNL-ID. On receiving such a message, an X2-GW will check whether the indicated target exists in its mapping table. If the target exists, the X2-GW will respond positively and if not, it will respond negatively. The positive response means that the source can initiate X2 Setup without having to trigger any S1-based TNL Address discovery. 

2.1.3 Suitability
It was Agreed that a HeNB will connect to only one X2-GW. In contrary, an eNB can be connected to more than one X2-GW. Hence, it may seem that an eNB has to check with more than one X2-GW in either approach. However, in reality an eNB may connect to only one X2-GW. Hence, an eNB will end up checking with only one X2-GW. On the other hand, in the unlikely event of each eNB being connected to more than one X2-GW, eNB can check with them individually in parallel. This is still better than straining an MME.  
Proposal 1: RAN3 is kindly requested to decide on whether to use a reactive OR proactive Approach.
3 Conclusion and proposals
This paper examined how S1-based TNL discovery related signalling to an MME can be minimised while taking advantage of routing-proxy when employed. After identifying reactive as well as proactive approaches, it makes the following proposal:
Proposal 1: RAN3 is kindly requested to decide on whether to use a reactive OR proactive Approach.
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