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1 Introduction 
At the last RAN3#83bis meeting, failure handling of the X2AP Message Transfer was discussed with no final conclusion.

This paper explains why using a new cause value is a cleaner approach. It also proposes to identify the failing X2AP connection.
2 Discussion 
There are different types of failure scenarios induced by the X2AP Message Transfer: 

1.  either the X2AP Message Transfer contains a Target (H)eNB ID and an X2AP PDU when it used for routing purpose and this X2AP Message Transfer message cannot be routed by the X2GW ,

2.  or the X2AP Message Transfer only contains the Source (H)eNB ID when it is used for registration purpose and the registration fails .
Failures of the X2AP Message Transfer from HeNB due to the optional eNB registration process
1 can be due to the fact that the destination (H)eNB does not support X2GW, or that the destination (H)eNB has failed to register with the X2GW.

This means that 1 is actually likely to be used quite frequently because of the RAN3 decision that eNB registration is optional.

Indeed, for all operators who don’t want to configure by O&M the X2GW with the mapping table (eNBID, IP@), it was decided at RAN3#83bis that either the eNB will register via a X2AP Message Transfer (1a) or via the X2setup from the distant HeNB (1b).
For both cases, regardless of whether the operator selects (1a) or (1b), when an HeNB detects an eNB at switch on, it will always send the X2 Setup Request via the X2GW because most of time the eNB will have been  already discovered by another HeNB and will therefore already be registered. It would not be optimal for the HeNB to always trigger the TNL address discovery procedure when it discovers an eNB at switch-on. Therefore the registration of an eNB to X2GW will always start by the failure of the X2AP Message Transfer carrying the X2 Setup Request. 
This is true regardless of whether 1a or 1b is used.
This scenario therefore goes beyond the mere exceptional error condition.
Observation 1: the failure of X2AP Message Transfer routing goes beyond the case of exceptional error conditions because it will happen at every eNB registration to an X2GW (when O&M method is not used).

An alternative to introducing a new cause has been made at last RAN3#83bis which is to reuse the cause “logical error” in the Error Indication message sent by X2GW in that case.
We first note that the definition of this “logical error” cause does not makes it really suitable for that case (cf section 10.4 of TS36.413):

Logical error situations occur when a message is comprehended correctly, but the information contained within the message is not valid (i.e., semantic error), or describes a procedure which is not compatible with the state of the receiver
In our scenario, when an HeNB sends the X2 Setup Request via X2GW, the content of the X2AP Message Transfer is perfectly correct, and the procedure is compatible with the state of X2GW. 
Observation 2: the cause “logical error” is not suitable for the routing failure case. 
Observation 1 and observation 2 lead to the following conclusion:

Proposal 1: use a new cause value dedicated to failing the handling of X2AP Message Transfer.

Inability of interpreting the Error Indication

Moreover, the (H)eNB sender of the X2AP Message Transfer is interfacing with multiple target (H)eNBs as per the definition of the X2GW concept. Therefore it cannot interpret when receiving an Error Indication message from the X2GW which X2AP PDU failed to be routed, or more precisely which X2AP end-to-end connection failed to be routed. 

Observation 3: failing the routing of X2AP Message Transfer involves a particular X2AP end-to-end connection issue and not an issue between the sender (H)eNB and the X2GW. Reusing Error Indication message between X2GW and sender (H)eNB unchanged could be seen contradicting the end-to-end routing proxy decision made. 
In order for the sender to determine which X2AP end-to-end connection is involved in the routing failure, the X2GW could echo back the Error Indication within an X2AP Message Transfer so that the sender can identify which X2AP e-2-e connection failed. 
Alternatively, the Error Indication message can be enhanced to include the target (H)eNB ID that failed, like it currently includes the UE X2AP ID whenever it involves a particular connection to be identified.

Proposal 2: add the (H)eNB ID in the Error Indication message to identify the X2AP end-2-end connection that failed the routing or reuse the X2AP Message Transfer including Error Indication to signal the failure.
3 Conclusion and proposal
This paper has explained why the X2AP Message Transfer failure goes beyond the usual abnormal condition and cannot reuse the existing Error Indication message and cause values.

We consequently make two proposals to complete the X2GW work item:

Proposal 1: use a new cause value dedicated to failing the handling of X2AP Message Transfer.

Proposal 2: add the (H)eNB ID in the Error Indication message to identify the X2AP end-2-end connection that failed the routing or reuse the X2AP Message Transfer including Error Indication to signal the failure. 
A CR has been provided in [3] corresponding to the first of these options.
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