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1 Introduction 
At the last RAN3#83 meeting, a working assumption was made that the registration of the HeNB will be mandatory via the new X2AP transfer/encapsulation message:

The registration is mandatory for HeNB supporting X2GW
WA: for new X2-AP transfer/encapsulation
This paper refines this working assumption into an agreement, then proposes to enhance it.

2 Discussion 
The main criteria for selecting HeNB registration with the X2GW via the X2AP transfer/encapsulation message has been to avoid scalability issues with the TNL address discovery procedure, which would have been the case if the HeNB  registered with the X2GW via the X2 setup message at every discovery of a new node. Avoiding the TNL address discovery scalability issue is indeed one of the two main goals of introducing the X2GW as per the agreement reached at RAN3#79 when we started the work on the X2GW:
Rev R3-130380, endorsed unseen (requirements are agreed)
· scalability related to TNL address discovery: considering a large number of HeNBs in connection with the eNB, the solution should also possibly provide gain in terms of reducing the signalling overhead induced by the TNL discovery process of all those eNBs and HeNBs. Relevance of this item is connected to the “IP address requirement” described here-below. 

Moreover, we need to add that the TNL address discovery can only be avoided if the HeNBs alway register with the X2GW immediately at switch on. This is to make sure that when an eNB discovers an HeNB it can trust the X2GW to route correctly the X2 SETUP. Therefore, to be efficient, and reflect exactly the intention of the last RAN3#83, the working assumption should be refined into the following agreement which is more precise: 
Proposal 1: RAN3 to now endorse the following agreement 
The registration via the X2AP transfer/encapsulation is mandatory for HeNB supporting X2GW whenever they switch on
Missing cause value when the message X2AP Message Transfer cannot be routed by X2GW
There are failures scenarios for which an X2AP Message Transfer cannot be routed by the X2GW to the indicated destination (H)eNB such as when the destination (H)eNB does not support X2GW, or when the destination (H)eNB has failed to register with the X2GW. For any of these failure scenarios considering that the X2AP Message Transfer is a class 2 procedure, the X2GW should reply with an Error Indication message in which a proper cause value is needed. This leads to proposal 2: 

Proposal 2: add a new cause value “X2AP routing not possible” in TS36.423.

A “direct” connection is prefered by the receiver over the “via X2GW” connection
Moreover, to try and implement the requirement in [2] and go further in avoiding the use of the TNL address discovery procedure at HeNB switch on/off, one should also try to avoid the procedure for the scenarios where a “direct” connection is preferred to “via X2GW” as follows:
First scenario, HeNB discovers the eNB: when it detects the eNB, the HeNB can immediately send an X2 Setup Request message to the eNB via the X2GW it has previously registered with. The eNB will respond with an X2 setup response via the X2GW and the X2AP interface will hence be established via the X2GW. However, if the eNB prefers to support a direct X2 with the HeNB, the eNB will send back instead an X2 Setup Failure to the HeNB via the X2GW. Ordinarily the HeNB would then have no other choice than to trigger the TNL address discovery to get the IP@ of the eNB to then trigger the establishment of the direct X2 interface. However in order to avoid the HeNB having to use the TNL discovery procedure, the eNB could simply include its IP@ in the X2 Setup Failure message. 
Second scenario, eNB discovers the HeNB: Similarly, when the HeNB switches on and an eNB detects it, most of time the eNB will already have had a connection with that HeNB before it switched off, and therefore the eNB could have stored in memory the relevant X2GW (if any) that was connected to that HeNB. The eNB can then send an X2 Setup Request directly to the HeNB via the known X2GW.  

The same principle can then apply: if the HeNB prefers a direct X2, it could send back its IP@ in the X2 Setup Failure message so that the eNB can subsequently trigger a direct X2 Setup towards that HeNB without needing to use the TNL discovery to fetch this ip@. 

Proposal 3: include the IP@ of the sender in the X2AP Setup Failure message with a possible cause value such as “direct X2 preferred”.
3 Conclusion and proposal
This paper first proposes to turn the working assumption of HeNB registration into an agreement:

Proposal 1: RAN3 to now endorse the following agreement 

The registration via the X2AP transfer/encapsulation is mandatory for HeNB supporting X2GW whenever they switch on
Then it proposes to complete the X2GW specification by covering the missing cases

-
the X2AP Message Transfer message cannot be routed by the X2GW,

-
a “direct” connection is preferred by the receiver over the “via X2GW” connection.

Proposal 2: add a new cause value “X2AP routing not possible” in TS36.423.

Proposal 3: include the IP@ of the sender in the X2AP Setup Failure message with a possible cause value such as “direct X2 preferred”.
These three proposals should complete the specification of the X2GW.
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