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1 Introduction 
Even when an X2GW has been deployed by an operator, it should remain flexible for an (H)eNB to use a direct connection to a neighbour (H)eNB or use a connection via the X2GW. 

At the last RAN3#83bis meeting, a proposal was made to allow one (H)eNB to select whether to use an direct or indirect connection, but a final conclusion was not reached. More details were requested.

This paper provides justification and details.

2 Discussion 
In order to implement the X2GW requirements in [2] one should also try to avoid the use of the TNL address discovery procedure every time an HeNB switches on as follows:
HeNB discovers the eNB: when an HeNB switches on and registers to an X2GW which has been deployed by the operator and that HeNB further detects an eNB, it is not optimal for that HeNB to trigger the TNL Address Discovery because most of time that eNB has already been discovered by another HeNB and is already registered.

Even worse, triggering the TNL Address Discovery every time an HeNB switches on and discovers an eNB would be a killer for the MME and defeats the whole purpose of deploying an X2GW. 

Therefore any sensible HeNB implementation will first use the indirect sending of the X2 Setup Request during a switch-on scenario after the HeNB has registered with its X2GW.

Observation 1: the justification of deploying an X2GW by an operator makes it almost mandatory for an HeNB which switches on and discovers its eNB to first send an indirect X2 Setup Request via the X2GW before resorting to a TNL address discovery.

In these conditions, the same flexibility regarding the final choice of using direct or indirect routing should be allowed for the discovered node.

Indeed, when using the TNL address discovery, the discovered eNB can include, or not, the X2GW address in its response to indicate its preference to use a direct or indirect connection.

The same flexibility should be allowed when the discovered eNB is first contacted by an HeNB via the X2GW instead of via the TNL address discovery procedure.
It is quite obvious that the eNB would first prefer to use the direct connection as long as a limit on the  maximum number of direct connections is not reached. For example, if an eNB supports a maximum of 100 direct connections, it would prefer to use direct connections with neighbour HeNBs until it reaches that maximum, then, above 100, it would use the X2GW which has been deployed for that purpose.

The scenario is therefore very logical and justified.

Observation 2: when an eNB is first contacted by an HeNB through an X2GW, it shall have the opportunity to choose direct or indirect as a final choice for the X2AP end-to-end connection.

In order to allow this flexibility, it is necessary that the discovered eNB is able to reply with X2 SETUP FAILURE message encapsulated in an X2AP Message Transfer while providing at the same time its source IP@ to allow a subsequent direct connection. 
Proposal 1: a discovered eNB should be allowed to fail an indirect X2 Setup while providing back its source IP@ for supporting the establishment of a direct connection.

Then there are two solutions: 

· either that source eNB IP@ is directly included in the X2 Setup Failure message,

· or that source eNB IP@ is included in the X2AP Message Transfer that carries the X2 Setup Failure message.

Proposal 2: decide which solution is used for the discovered eNB to provide its source IP@ via X2GW when failing the indirect connection i.e. either in X2 Setup Failure message, or in the X2AP Message Transfer. 

3 Conclusion and proposal
This paper has provided justification for allowing a flexible choice for the eNB discovered by an HeNB to select either direct connection or indirect connection, which leads to the following two proposals:
Proposal 1: a discovered eNB should be allowed to fail an indirect X2 Setup while providing back its source IP@ for supporting the establishment of a direct connection.

Proposal 2: decide which solution is used for the discovered eNB to provide its source IP@ via X2GW when failing the indirect connection i.e. either in X2 Setup Failure message, or in the X2AP Message Transfer. 

The CR is available in tdoc R3-141021.
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