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1   Introduction 
The last RAN3 meeting agreed the end-to-end solution. This contribution further analyzes the implementation.
Note: this contribution only considers the existing X2AP procedures. 
2   Detailed analysis 
The end-to-end solution requires the X2 message containing the routing information, i.e. the eNB ID of source node and target node. There are two solutions to add the routing information in the X2AP message:

· Solution 1: enhance the existing X2AP message to contain the routing information
In this solution, all existing X2AP messages are enhanced to contain the routing information. This solution is simple, but affects all existing X2AP messages. Upon the reception of X2 Setup Rsp msg, the X2-GW memorize the neighboring relationship, which is further used for HeNB switch off case (Step 3).
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Figure 1 – each X2AP message contain routing information
· Solution 2: Introduce a generic X2AP container message (e.g. X2AP Transfer msg) which is only used in case of signalling via the X2-GW 

In this solution, a new generic X2AP container message, e.g. X2AP Transfer msg, is introduced in case of signalling via the X2-GW with the following basic structure:

X2APTransfer-IE = SEQUENCE {
     Sending_Node_routing_info

eNB_ID,
     Receiving_Node_routing_info

eNB_ID, 
     X2AP-PDU




OCTET STRING
}
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Figure 2 – each X2AP message contain routing information

The X2-GW does not need to decode the X2AP PDU. In order to X2-GW to memorize the neighboring relationship, the X2AP Transfer message may contain an X2OK IE when the X2AP PDU is the X2 Setup Rsp msg. Thus avoids the X2-GW to decode the X2AP PDU. 
In a summary, both solutions have similar impact to (H)eNB and X2-GW.

	
	Solution 1
	Solution 2
	Comments

	Impact to (H)eNB
	* for tx: for X2 via X2-GW, (H)eNB adds the Routing Info in X2AP msg 

 * for rx: for X2 via X2-GW, (H)eNB remove the Routing Info from the X2AP msg 
	* for tx: for X2 via X2-GW, (H)eNB adds the X2AP msg as a PDU in the new X2AP Transfer msg 

 * for rx: for X2 via X2-GW, (H)eNB extract the X2AP msg from the X2AP Transfer msg 
	Impacts are similar 



	Impact to X2-GW
	* X2-GW decodes the Routing Info, then forward the X2 msg to target

 * X2-GW decodes the msg type IE. If it is X2 Setup Rsp msg, the X2-GW memorize the neighboring relationship 
	* X2-GW decodes the Routing Info, then forward the X2AP Transfer msg to target

 * When the X2OK is received, the X2-GW memorize the neighboring relationship 
	Impacts are similar 



	Impact to IOT
	 * X2-GW need to be tested with all X2AP procedures
 * (H)eNB need to be tested with all X2AP procedures
	 * X2-GW only need to test with the new X2AP procedure.
 * (H)eNB need to be tested with the new X2AP procedure
	

	Impact to spec
	Major impact due to the change to all existing X2AP msgs 
	Medium due to the introduce of new msg 
	


Considering solution 2 has less impact to IOT and the specification, Solution 2 is slightly better. 
Proposal 1: Introducing a new X2AP container message is slightly better than modify all X2AP messages. 

3   Conclusion and Proposals
This contribution analyzed how to implement the end-to-end X2-GW solution. Our proposals are:

Proposal 1: Introducing a new X2AP container message is slightly better than modify all X2AP messages. 
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