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Discussion and Approval
1 Introduction 
In RAN3#84 meeting, further considerations and agreements are made for way forward on X2 GW[1], X2GW support for HeNB WI was closed  in RAN#64 and there are four remaining issues was agreed to be handled as part of TEI12. In this contribution, we will focus on the failure cause issue.
2 Discussion
According to the way forward on X2 GW[1] in RAN3#84:

Error Indication

It was agreed to include text in TS36.300 specifying the fact that the X2GW can send the X2AP Error Indication message even if it doesn’t terminate the X2AP protocol.

Besides the “reactive approach” was recognized as a valid approach in which the X2GW can use an Error Indication message to indicate to the sender that it cannot transfer the X2AP PDU to the target indicated in the X2AP Message Transfer. Whether a new cause value needs to be introduced in TS36.423 in Release 12 to be used in that Error Indication message instead of an existing cause value may be discussed as part of TEI12. Whether some text corresponding to the “reactive approach” could additionally be captured in TS36.300 Release 12 can also be handled as part of TEI12.  

2.1 New Failure cause Or Existing cause value
When the routing failure occurs at X2 GW due to some reason, e.g., no mapping info about the RNL ID and IP@ of the target eNB exists in X2-GW, the X2 connection is not allowed between eNB and X2-GW, one cause value is enough in the X2AP Message Transfer message on X2-GW deployment to make the source acknowledge the routing failure.
The cause value could be defined as:

Unknown Routing Target: The X2AP message routing has failed.
When the source gets the failure cause, it shall consider to trigger an enhanced TNL Address discovery to get the ip@ of the target and the possible X2 GW ip@ which the target supports.
a) No mapping info about the RNL ID and IP@ of the target eNB exists in X2-GW
On our understanding that there has the possibility when the source receives the cause "routing failure", the source may try to establish direct X2 connection with the target by the X2 SETUP REQUEST. If the target prefers the indirect X2 connection with the source, new X2 SETUP FAILURE will occur. 

On the other hand, if such kind of direct X2 SETUP try is not allowed, and the enhanced TNL Address discovery is preferred to be triggered after the source receives the cause "routing failure". Then the source will get the ip@ of the target and the possible X2 GW ip@ which the target supports by enhanced TNL Address discovery, no new X2 SETUP FAILURE will be introduced.
b) X2 connection is not allowed between eNB and X2-GW
The source will get the ip@ of the target by enhanced TNL Address discovery and consider to establish the X2 connection directly with the target.
On the other hand, the concern raised during last meeting is to reuse existing cause value for X2 GW routing failure case, the following existing cause values may potentially to be reused, see the cause value table in TS36.423.

1) Cell not Available: The concerned cell is not available.
Because the X2AP Message Transfer message includes source eNB ID and target eNB ID for routing purpose, which means that it refers to eNB rather than cell. Furthermore, both the reason of no mapping info about the RNL ID and IP@ of the target eNB exists in X2-GW and the reason of X2 connection is not allowed between eNB and X2-GW do not mean that the target cell is not available. This cause value  is not compatible with the state of  the target cell. Therefore, Cell not Available can not be reused for X2 GW routing failure case.

2) Unspecified: Sent when none of the above cause values applies but still the cause is Radio Network Layer related. 
When the sender receives this ambiguity cause value on the X2 Setup Request via X2GW, it may act as abnormal treatment without any guidance to know that the X2 SETUP procedure was failed due to routing reason. If the sender does not try to trigger the enhanced TNL Address discovery, more X2 setup failure may occur. 
Furthermore, X2 GW is introduced as new function, the complete design will make the system more robust. Routing failure is unique for X2 GW which works as routing proxy.
Therefore, Unspecified is not proper to be reused for X2 GW routing failure case.
3) Logical errors

According to 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. Therefore, logical errors can not be reused for X2 GW routing failure case.
In a word, according to the above analysis, introduing new cause value brings benefitial that the sender can acknowlege the routing failure which is different from existing failure cases, in order to help the sender handle with the situation correctly. 

The main comment from last meeting is that for X2 GW case, the failure cause can be regarded as only for routing failure. However, it is not true, because an Error Indication message can be triggered from source (H)eNB or from X2 GW, if there is no new cause value introduced, the receiving node can not distinguish whether the error is occur on peer node or the routing failure in X2 GW. For example, if the receiving node receive the Error Indication message without new cause value, it will just simply handling as the normal error case, it will not acknowledge the routing failure and helping to soling the routing problem, e.g., triggering TNL discovery procedure.

Furthermore, when we discuss the cause values for DC, the favourable principle is to have cause values as explicit as possible.
Proposal 1: It is proposed to introduce new cause value for X2 AP message routing failure occurs at X2 GW.
3 Conclusion and proposals
In this contribution, the remaining issue on failure cause is analyzed in order to complete the stage3 work for X2 GW function. Here we propose:

Proposal 1: It is proposed to introduce new cause value for X2 AP message routing failure occurs at X2 GW.
It is proposed to agree on the above proposals and the relative stage3 CR [3].
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