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1   Introduction 
This contribution discusses the handling of indirect X2 setup failure 
2   Detailed analysis 
2.1   Indirect X2 setup failure scenario

 ([1]) described three indirect X2 setup failure scenarios: 
1) Scenario 1: No mapping info about the RNL ID and IP@ of the target eNB exists in X2 GW
2) Scenario 2: SCTP breaking between eNB and X2 GW
3) Scenario 3: X2 connection is not allowed between eNB and X2 GW
Scenario 1 is also related to how X2 GW know the mapping information of eNB. In case the eNB uses same registration method as HeNB, this scenario will not happen. This scenario only happens when eNB uses a different registration mechanism than HeNB. The possible call flow is shown below. 
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Figure 1 – Scenario 1
Upon the detection of the eNB, the HeNB initiate the 1st try for indirect X2 setup with eNB (Step 1). The X2 GW does not have the mapping information for the eNB, thus cause the X2 setup failure. 

Observation 1: Scenario 1 is only applicable when eNB uses a different registration mechanism than HeNB.
Regarding Scenario 2, we need to notice that SCTP may also breaks during direct X2 setup. The SCTP stack performs path verification. In case the SCTP breaks before next path verification, the eNB may not know the SCTP breaks and initiates direct X2 setup even the SCTP actually breaks.  

Regarding Scenario 3, this is about the scenario that the eNB’s neighboring HeNB connects to a specific X2 GW, but the eNB is not allowed to connect to that X2 GW. This seems a strange scenario. We do not see the benefit for this deployment configuration. If the eNB’s neighboring HeNBs connect to a specific X2 GW, the eNB shall also be able to connect to that X2 GW. 

Observation 2: no need to consider Scenario 3. 

Observation 3: dependent on the decision on eNB registration, we may need to consider either Scenario 2 only, or Scenario 1 and Scenario 2. 
2.2   Possible actions in X2 GW

There are three possible solutions for the handling in X2-GW:
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Figure 2 – Possible solutions

· Solution 1: X2 GW replies with an X2AP MESSAGE TRANSFER message including an X2 Setup Failure message 

In this solution, the X2 GW replies with X2AP MESSAGE TRANSFER message including an X2 SETUP FAILURE message. The cause IE in X2 SETUP FAILURE message contains two new values ([1])
	Signalling Connection not Available
	The signalling connection is temporarily not available, e.g., no mapping info about the RNL ID and IP@ of the target eNB exists.

	Signalling Connection not Allowed
	The signalling connection is not allowed.


This solution requires the X2 GW to generates the X2 Setup Failure message. This does not align with previous agreement that X2 GW does not terminate X2AP procedures except for the X2AP Message Transfer procedure, but only initiates the X2 Release procedure. 
· Solution 2: X2 GW replies with an X2AP MESSAGE TRANSFER message with a new cause IE. 

In this solution, the X2 GW replies with X2AP MESSAGE TRANSFER message including a new Cause IE. The Cause value may be the values as mentioned in Solution 1. This solution still requires the X2 GW to generate the X2AP MESSAGE TRANSFER message. It may be possible to simply echo back the received X2AP MESSAGE TRANSFER message, but the X2 GW still need to swap the source eNB ID and target eNB ID. 

· Solution 3: X2 GW silently discard the received X2AP MESSAGE TRANSFER message containing the X2 SETUP REQUEST message.

The initiating eNB starts a timer when initiates indirect X2 setup. Upon the timer expired, the initiating eNB may consider the indirect X2 setup failed, and may take further actions. This is similar to direct X2 setup where uses a timer to supervise the X2 setup.

Let’s analyze these solutions in considering the eNB registration:

· In case eNB performs same registration as HeNB
In case eNB performs same registration as HeNB, we only need to consider Scenario 2. Upon the indirect X2 setup failure, the initiating HeNB may try direct X2 setup. If the initiating HeNB does not know the IP address of eNB, the initiating HeNB may perform TNL address discovery. There is no value for Solution 1 and Solution 2. Solution 3 is enough.
Proposal 1: in case RAN3 decides eNB performs same registration as HeNB, X2-GW silently discard the received X2AP MESSAGE TRANSFER message if the message cannot be routed to target eNB.
· In case eNB uses a different registration mechanism than HeNB
We need to consider Scenario 1 and Scenario 2. The initiating HeNB may take different actions. 
	
	Possible behaviour for initiating eNB

	Scenario 1: X2 GW does not have mapping information for target eNB
	Scenario 1a: Initiating HeNB already performed enhanced TNL adr discovery towards target eNB before initiates indirect X2 setup
	Initiating HeNB re-initiates indirect X2 setup by including the eNB’s IP adr in the X2AP MESSAGE TRANSFER message.

	
	Scenario 1b: Initiating HeNB does not know the TNL information of target eNB before initiates indirect X2 setup
	Initiating HeNB performs enhanced TNL adr discovery

	Scenario 2: SCTP breaks between eNB and X2 GW
	Scenario 1a: Initiating HeNB already performed enhanced TNL adr discovery towards target eNB before initiates indirect X2 setup
	Initiating HeNB try direct X2 setup

	
	Scenario 1b: Initiating HeNB does not know the TNL information of target eNB before initiates indirect X2 setup
	Initiating HeNB performs enhanced TNL adr discovery


Solution 1 and Solution 2 may provide better indication to the initiating HeNB. Since it will be a very big change for X2 GW to generate the X2 SETUP FAILURE message, Solution 2 is preferred. 

Proposal 2: in case RAN3 decides eNB uses a different registration mechanism than HeNB, the X2 GW replies with an X2AP MESSAGE TRANSFER message with a new cause IE, in case the received X2AP MESSAGE TRANSFER message cannot be routed to target eNB.
3   Conclusion and Proposals
This contribution analyzed the indirect X2 setup failure and possible solutions. Our proposals are:

Proposal 1: in case RAN3 decides eNB performs same registration as HeNB, X2-GW silently discard the received X2AP MESSAGE TRANSFER message if the message cannot be routed to target eNB.
Proposal 2: in case RAN3 decides eNB uses a different registration mechanism than HeNB, the X2 GW replies with an X2AP MESSAGE TRANSFER message with a new cause IE, in case the received X2AP MESSAGE TRANSFER message cannot be routed to target eNB.

4   Reference

[1] R3-140042, X2 Setup Failure handling on X2 GW deployment, ZTE
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