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1. 
Introduction
At last RAN3 meeting in Athens, it has been identified that there are the following two alternatives on eNB behaviour when X2 Setup Request messages are crossed over X2. 
Alt1) eNB proceed X2 Setup procedure 

Alt2) eNB rejects X2 Setup procedure
This contribution reviews the two alternatives and proposes way forward. 
2. 
Reviews on Two Alternatives
2.1 Alt1: eNB proceeds X2 Setup procedure
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Figure 1: Signalling Flow for Alt1
In this alternative, in case eNB sends X2 SETUP REQUEST message and before reception of Response message to the transmitted X2 SETUP REQUEST message (i.e. X2 SETUP RESPONSE or X2 SETUP FAILURE message) the eNB receives X2 SETUP REQUEST message, the eNB proceed the procedure by sending X2 SETUP RESPONSE or FAILURE message. 

2.2 Alt2: eNB rejects X2 Setup procedure
In this alternative, in case eNB sends X2 SETUP REQUEST message and before reception of Response message to the transmitted X2 SETUP REQUEST message (i.e. X2 SETUP RESPONSE or X2 SETUP FAILURE message) the eNB receives X2 SETUP REQUEST message, the eNB rejects the procedure by sending X2 SETUP FAILURE message. 

For avoiding the further crossing of X2 SETUP REQUEST messages over X2 interface, two eNBs includes randomly selected values to Time To Wait IE in the X2 SETUP FAILURE message (e.g. 2s and 5s).    
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Figure 1: Signalling Flow for Alt1
2.3 Review on Alt1
As drawback of Alt1, there are the following issues raised up during the last meeting 
Application of principle of Logical Error:  

We understand that the logical error which received message is not compatible with the receiver’s state refers to case.
For example, 

· When T-eNB receives SN STATUS TRANSFER before replying X2 HO REQUEST ACK to received HO REQUEST

· When eNB receives RESOURCE STATUS UPDATE before receiving RESOURCE STATUS RESPONSE to RESOURCE STATUS REQUEST
After the reception of the message, the eNB is not able to treat the message in proper way and is not able to proceed the procedure since some necessary information/parameters are not available in the eNB for the continuation of the procedure. Thus, this should be handled as error cases. 
These examples can be avoided by correct implementation of the eNB. 
However, crossing of X2 Setup Request message is not caused by errorneous eNB implementation. On the contrary the case may occur often. 

It seems more appropriate to design the protocol in a way that for an error free eNB implementation logical errors don’t occur.
This issue is currently under protocol design so if we allow the possibility (in current spec it is possible), this is not logical error at all.
In addition Reset message has been already allowed to be crossed. 
Reference to S1AP:
---------------------------------------------------------------------------------------------------------------------------------------------
10.4
Logical Error

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 these conditions, the following behaviour shall be performed (unless otherwise specified) as defined by the class of the elementary procedure, irrespective of the criticality information of the IEs/IE groups containing the erroneous values.

---------------------------------------------------------------------------------------------------------------------------------------------
Complexity on State Machine:
In Annex of the contribution the implementation for state machine for Alt1 and Alt2 are described. 
State machine for Alt2 has more state transmission than one for Alt1 but this can be considered as no complexisity and no major difference compared to the state machine for Alt2. 

Case the content in received X2 Setup Request and received X2 Setup Response sent from same eNB is not identical. 
During the period from the transmission of X2 Setup Request message to the transmission of X2 Setup Response, there may be cases that configuration (e.g. addition of a new cell etc) in the eNB is changed. If the eNB includes updated information in X2 SETUP RESPONSE message, some complexity is generated. 

However, this can be solved easily by the introduction of the rule which the X2 SETUP RESPONSE shall contain the identical information in provided X2 SETUP REQUEST message.

2.4 Review on Alt2

As drawback of Alt2, there are the following issues raised up during the last meeting 
Delay of Successful X2 Setup procedure

Since the X2 Setup procedure fails, setup of X2 between the two eNBs is delayed.   
Possibility for further crossing of X2 Setup Request message
As described in 2.2, for avoiding further crossing of X2 Setup Request message, the additional implementation efforts, which eNB adds random value to Time To Wait in X2 SETUP FAILURE message in the case. 

In current specification, the Time To Wait IE takes 6 different values, 1s, 2s, 5s, 10s, 20s, 60s. 

This solution cannot exclude a subsequent crossing of X2 Setup Request messages since even if the values to be set in Time To Wait IE are randomly selected in the two eNBs, there is some possibility that the both eNB allocate the same values to the IE. 

In the worst case, the eNBs wait for 60 seconds and execute again unsuccessful X2 Setup procedure.
As a possible solution, O&M configures the value to be set in Time To Wait IE in each eNB considering the values to be set for neighboring eNB. However, this requires additional implementation efforts etc.
3. 
Proposal
Considering the review on two Alternatives, it can not be seen as major difference for implementation for both alternatives and the drawback identified for the Alt2, it is proposed to agree Alt1 as way forward solution for the problem. 
It is proposed to agree changes for X2AP spec in section 4. 
4. 
X2AP Changes
8.3.3
X2 Setup 

8.3.3.1
General

The purpose of the X2 Setup procedure is to exchange application level configuration data needed for two eNBs to interoperate correctly over the X2 interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do.
The procedure uses non UE-associated signalling.
8.3.3.2
Successful Operation
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Figure 8.3.3.2-1: X2 Setup, successful operation
An eNB initiates the procedure by sending the X2 SETUP REQUEST message to a candidate eNB. The candidate eNB replies with the X2 SETUP RESPONSE message. The initiating eNB transfers a list of served cells and, if available, a list of supported GU Group Ids to the candidate eNB. The candidate eNB replies with a list of its served cells and shall include, if available, a list of supported GU Group Ids in the reply.
The initiating eNB may include the Neighbour Information IE in the X2 SETUP REQUEST message. The candidate eNB may also include the Neighbour Information IE in the X2 SETUP RESPONSE message. The Neighbour Information IE shall only include E-UTRAN cells that are direct neighbours of cells in the reporting eNB. 

8.3.3.3
Unsuccessful Operation
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Figure 8.3.3.3-1: X2 Setup, unsuccessful operation
If the candidate eNB cannot accept the setup it shall respond with an X2 SETUP FAILURE message with appropriate cause value.

If the X2 SETUP FAILURE messages includes the Time To Wait IE the initiating eNB shall wait at least for the indicated time before reinitiating the X2 Setup procedure towards the same eNB.
8.3.3.4
Abnormal Conditions

If the X2 SETUP REQUEST message is not the first message received for a specific TNL association then this shall be treated as a logical error.

If the initiating eNB1 does not receive either X2 SETUP RESPONSE message or X2 SETUP FAILURE message, the eNB1 may reinitiate the X2 Setup procedure towards the same eNB, provided that the content of the new X2 SETUP REQUEST message is identical to the content of the previously unacknowledged X2 SETUP REQUEST message.
If the initiating eNB1 receives an X2 SETUP REQUEST message from the peer entity on the same X2 interface, the eNB1 shall treat it normally as described in 8.3.3.2 or 8.3.3.3. In case eNB1 answers with an X2 SETUP RESPONSE message, the content of the X2 SETUP RESPONSE message shall be identical to the content of the previously unacknowledged X2 SETUP REQUEST message sent from the eNB1. In case it answers with an X2 SETUP RESPONSE message and receives a subsequent X2 SETUP FAILURE message, it shall consider the X2 interface as non operational and behave as in section 8.3.3.3. 

Similar change applies for eNB Configuration Update.
ANNEX A: State Machine for Alt1
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Note: only difference to state machine for Alt2 is state transition with blue ink. 

ANNEX B: State Machine for Alt2
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