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1 Introduction 
In RAN3#83bis meeting, further considerations and agreements are made for way forward on X2 GW[1]. In this contribution, we will focus on the failure handling issues.
2 Discussion
According to the way forward on X2 GW in RAN3#83bis:

2/ registration of HeNB 
The registration via the X2AP transfer/encapsulation is mandatory for HeNB supporting X2GW whenever they switch on or the TNL address change.

3/ cause value for routing failure
It was recognized that under certain error conditions, the X2GW may not be able to route the X2AP Message Transfer. In that case an Error Indication will be generated. Whether a new specific cause value is needed for that could not be concluded. Some companies propose to reuse the “logical error” cause value instead which some other companies don’t like. Discussion can continue at next RAN3. 

2.1 Failure handling issues
1) Register failure occurs at X2 GW
This case may not need to be considered based on the understanding that most of the time the Registration will succeed. There is no much processing for the registration procedure. It is very rare that X2-GW can process the Registration but not be able to save the information. If the X2 GW has failed to record the mapping database of HeNBs’ ID and the corresponding IP address successfully due to some reason, e.g., handling error or lacking of processing resource, etc., the X2-GW can use existing cause value for internal failure, e.g. control processing overload, hardware failure, etc.
Therefore, if it is regarded as the corner case, then no failure cause value for registration failure is needed.

2) X2 Setup failure occurs at X2 GW

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 in[2].
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 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.
Proposal 1: It is proposed to introduce one cause value for X2 AP message routing failure occurs at X2 GW.
X2AP Message Transfer and Error Indication both can be used for indicating failure cause.

According to current agreement, X2 GW can generate X2 RELEASE message. Therefore, there is no difference on how X2 GW generating X2 RELEASE message and ERROR INDICATION message. Furthermore, reusing ERROR INDICATION will bring less standard impact than reusing X2AP Message Transfer. If we use X2AP Message Transfer, new cause IE needs to be added to the message, and X2 GW shall also generate the seperate X2AP Message Transfer to the source with the fact that the X2 GW is supposed to only receive the X2AP MESSAGE TRANSFER message, In addition, Error Indication is needed to deal with other failure cases, e.g., Abstract Syntax Error, Transfer Syntax Error and Logical errors. X2-GW shall not be an exception.
Proposal1: It is proposed to add new cause value in Error Indication message for X2 AP message routing failure occurs at X2 GW.
3 Conclusion and proposals
In this contribution, the remaining issues on registration procedure for X2-GWare analyzed in order to complete the stage2 and stage3 work for X2 GW function. Here we propose:

Proposal 1: It is proposed to introduce one cause value for X2 AP message routing failure occurs at X2 GW.
Proposal1: It is proposed to add new cause value in Error Indication message 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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