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1. Background
In last RAN3 #81bis meeting, end-to-end architecture (routing proxy) is agreed for X2-GW deployment in the way forward [1]. This contribution provides further analysis of X2 -AP message handling issue. 
2. Discussion
2.1 Routing of X2 Setup Request/Response message

For the routing of the X2 Setup message, it was agreed that the target RNL ID is included in X2 Setup Request message. Upon reception of the X2 Setup Request message, the receiving node needs to know the routing information of the peer node in order to send X2 Setup Response message. Therefore, for the X2 Setup Request/Response message, the source RNL ID and target RNL ID are both needed for routing purpose.

In the X2 SETUP REQUEST/X2 SETUP RESPONSE message, there is a mandatory Global eNB ID IE which could be used as source RNL ID, therefore only target RNL ID needs to be added in the X2 Setup Request/Response message.
Proposal 1: Only target RNL ID needs to be added in the X2 Setup Request/Response message.
2.2 Routing of other X2-AP messages
End-to-end architecture means the X2-AP message is not terminated in the X2GW. There are 7 class1 X2 procedures and 8 class 2 X2 procedures in TS36.423 [2].
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	Load Indication
	LOAD INFORMATION
	X
	X

	Handover Cancel
	HANDOVER CANCEL
	X
	X

	SN Status Transfer
	SN STATUS TRANSFER
	X
	X

	UE Context Release
	UE CONTEXT RELEASE
	X
	X

	Resource Status Reporting
	RESOURCE STATUS UPDATE
	X
	X

	Error Indication
	ERROR INDICATION
	X
	X

	Radio Link Failure Indication
	RLF INDICATION
	X
	X

	Handover Report
	HANDOVER REPORT
	X
	X


There are two possible options could be used for other X2-AP messages routing.
Option 1: The routing is based on new explicit source/target (H)eNB ID field.

This option requires the addition of the source/target (H)eNB ID field in all the X2-AP messages.
Option 2: The routing is based on the implicit routing information contained in the X2 AP messages.
For some X2-AP messages, the routing information could be inferred from current IEs, e.g. the Target Cell ID IE in the HANDOVER REQUEST message, Cell ID IE in the Load Indication message, Cell ID IE in the ENB CONFIGURATION UPDATE message, Cell ID IE in the RESOURCE STATUS REQUEST message, Cell ID IE in the RESOURCE STATUS UPDATE message, eNB1 Cell ID and eNB2 Cell ID in the MOBILITY CHANGE REQUEST message, Source cell ECGI IE in the HANDOVER REPORT message, ECGI IE in the CELL ACTIVATION REQUEST message.
It seems using existing information elements in the X2-AP messages could avoid the addition of the new field in the messages and therefore has less specification influence. However, these information elements may only include source RNL ID or target RNL ID, e.g., only target RNL ID (Target Cell ID IE) in the HANDOVER REQUEST message, the routing information is not complete, therefore, additional source/target RNL ID still needs to be included. On the other hand, the X2-GW is required to interpret these IEs correctly which will introduce more X2-GW implementation complexity. Therefore, the Option 1 based on the new explicit field is preferred.
For some X2-AP message, e.g. LOAD INFORMATION, ERROR INDICATION and HANDOVER REPORT message, no message is expected be sent back to the source node, only target (H)eNB ID is needed in these messages.
Proposal 2: New explicit source / target (H)eNB ID field needs to be added in other X2-AP messages.
3. Conclusion
The document discusses X2 Setup and other X2-AP messages routing issue for X2-GW, based on the above analysis, we propose that: 
Proposal 1: Only target RNL ID needs to be added in the X2 Setup Request/Response message.

Proposal 2: New explicit source / target (H)eNB ID field needs to be added in other X2-AP messages.
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