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1. Introduction

The way forward architecture for the relay includes an X2 proxy in the DeNB for the X2 connections maintained by the ReNB. In this architecture, an ReNB only needs to maintain a single X2AP interface towards its DeNB. All other ReNBs under the DeNB and all external eNBs outside the DeNB appear to be as cells under the DeNB.

X2AP messages sent from eNB1 to eNB2 are routed based on the destination IP address, which is the IP address of eNB2. When an X2 Proxy is introduced between a ReNB and an external eNB, the destination IP address of the X2AP messages sent from the ReNB to the external eNB is always the IP address of the X2 Proxy. Hence, the X2 Proxy needs additional information to route X2AP messages from a ReNB to an external eNB. On the other hand, when X2AP response messages come back to the DeNB from an external eNB, the X2 Proxy needs additional information to determine which ReNB the response messages should be forwarded to. This problem is illustrated in Figure 1.
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Figure 1: X2 Proxy with Legacy X2AP
In this paper, we show that some X2AP transactions do not contain sufficient information for the X2 Proxy to route their messages. Hence, we believe that the legacy X2 interface breaks when an X2 Proxy is deployed to terminate the X2 interface at the DeNB.
2. Discussion
We show that the legacy X2 interface breaks when an X2 Proxy is deployed to terminate the X2 interface at the DeNB, since some X2AP transactions do not contain sufficient information for the X2 Proxy to route their messages.
Consider X2AP global procedures initiated by eNB A towards eNB B, where the initial message can be sent from a ReNB to an external eNB or from an external eNB to a ReNB. X2AP messages sent from eNB A to eNB B contain information that can be used by the X2 Proxy to determine the identity of eNB B the X2AP messages should be forwarded to, such as cell ID and cell PCI. However, some X2AP response messages sent from eNB B to eNB A do not contain any information for routing. Hence, the DeNB cannot forward these messages beyond the X2 Proxy. The X2AP transactions that have this problem are listed below:
· ENB CONFIGURATION transaction

· RESOURCE STATUS transaction

· MOBILITY CHANGE transaction
· CELL ACTIVATION transaction

The problem is illustrated in Figure 2 and Figure 3 using the Resource Status transaction. The Resource Status Response message is shown in Table 1, which does not contain any information to assist the X2 Proxy for routing. Figure 2 shows the problem with delivering response to Resource Status message originating from two ReNBs under the same DeNB to a single other eNB. Figure 3 shows the problem with delivering the response to Resource status message when eNB1 and eNB2 sends the same message to a ReNB under the DeNB. 
Table 1: Resource Status Response
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	
	YES
	reject

	Cause 
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore
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Figure 2: Problem of Delivering an X2AP Response Message to an ReNB
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Figure 3: Problem of Delivering an X2AP Response Message to an external eNB
Conclusion 1: The legacy X2 interface breaks when an X2 Proxy is deployed to terminate the X2 interface at the DeNB.
3. Conclusion

In this contribution, we point out an issue for the X2 Proxy to be deployed to terminate the X2 interface at the DeNB.
Conclusion 1: The legacy X2 interface breaks when an X2 Proxy is deployed to terminate the X2 interface at the DeNB.
Proposal 1:  We propose RAN3 to discuss the X2 routing through the DeNB X2 proxy problem.
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