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1   Introduction
During LTE-A relay discussion in RAN3#68 meeting, X2-proxy at DeNB is discussed in [1] and [2]. After the meeting, one open issue was left as following:

· Issues related to non UE-associated messages, including termination, routing, and optimization?

Moreover, according to the definition of X2 proxy in [3], it has been agreed that:

“There is one X2 interface relation between the RN and the DeNB, and there is one X2 interface relation between the DeNB and every other eNB that the DeNB has an X2 relationship with. The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures. The processing of X2-AP messages includes modifying X2-AP UE IDs and GTP TEIDs but leaves other parts of the message unchanged. All non-UE-dedicated procedures are handled locally between the RN and the DeNB, and between the DeNB and other eNBs.”
Hence, in this contribution, we mainly analyze non UE-associated X2 messages processing at DeNB in details, and further discuss the termination and routing problems related to the non UE-associated X2 messages. As the conclusion, we think there is no issue on non UE-associated X2 message termination and routing.
2   Discussion

In [1], it is proposed that since some X2AP response messages do not contain any information for routing, DeNB cannot forward these messages beyond the X2 proxy. And this problem mainly exists in the following non UE-associated procedures:
· ENB Configuration procedure 

· Resource Status procedure

· Mobility Change procedure

· Cell Activation procedure

However, according to our analysis on all the non UE-associated procedures, the routing problem proposed by [1] could be an implementation issue and may not even exist in some cases. The detailed explanations are given separately as following.

Note that, the analysis is based on the assumption that RN’s cell(s) are seen as the cell(s) of the DeNB for other nodes.

2.1   Non UE-associated message without target Cell ID information
2.1.1   eNB Configuration procedure

As shown in figure 1, if the configuration information of RN has changed, RN will send an eNB Configuration Update message to DeNB. 
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Figure 1  eNB Configuration procedure processing at DeNB

From the definition of eNB Configuration Update message, it only carries the served and neighbor cell information of the source, but not contains any routing information of the target. So DeNB will handle locally after receiving the message, and return the responses to the RN directly. 

Then DeNB may also further decide whether need to combine the updated information to construct a new eNB Configuration Update message, and send the message to the other related nodes. In principle, DeNB may send the eNB Configuration Update message to the nodes according to the neighbor relation of DeNB/RN or other information, which depends on the specific scenario and implementation. 
Hence, in this case the routing problem does not exist.

Similarly, the processing for Error Indication, X2 Setup/Reset in DeNB is the same as this procedure. 

2.2   Non UE-associated message with target Cell ID information
2.2.1   Resource Status procedure
Different from the procedure above, during Resource Status procedure, the Resource Status Request message contains the cell ID information of the target node, so the middle nodes such as DeNB may use the cell ID carried in Resource Status Request message as the routing information, and further send the message to the target.
As it shown in figure 2, since RN only maintains an X2 interface towards its DeNB, DeNB may modify the measurement ID before proxy the message and store the mapping relation between RN measurement ID and DeNB measurement ID. When receiving the response message from eNB, DeNB can also use the stored mapping relation for the routing accordingly. 
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Figure 2  Resource Status procedure processing at DeNB

Hence, in this case the routing problem does not exist.

Note that, DeNB assigns a new measurement ID and carry it in the Resource Status Request message to send to eNB. This new value may be or may not be equal to the one assigned by RN when DeNB received the Resource Status Request message from RN. If two RNs or two neighbor eNBs assign the same measurement IDs, the DeNB should ensure that it will assign unique measurement ID for each of them. 

2.2.2   Mobility Change procedure

The process of DeNB for Mobility Change procedure is shown in the Figure 3. We can see that, by directly identifying the ECGI, DeNB can route the message to the appropriate Nodes accordingly. 
Hence, in this case the routing problem does not exist.
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Figure 3  Mobility Change procedure processing at DeNB
2.2.3   Cell Activation procedure
In order to demonstrate the process of Cell Activation in DeNB, let’s take a typical Cell Activation procedure for example. As shown in the figure 4:

1.
eNB sends a Cell Activation Request message to DeNB.  The message includes a cell of RN, which is identified by the ECGI_RN. In this case, RN’s cell can be seen as the cell of DeNB for eNB.

2.
DeNB reads the message and then triggers another Cell Activation Request message to the RN indicated by the ECGI_RN.

3.
RN successfully activates its cell, and then sends back the Cell Activation Response message to DeNB. 
4.
Once DeNB gets the information that RN’s cell is activated already, since DeNB knows which pending procedure triggered the activation of RN’s cell (ECGI_RN), it will send the Cell Activation Response message to the eNB accordingly. 
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Figure 4  Cell Activation procedure processing at DeNB
Note that, if RN fails in activating the cell, it will send a Cell Activation Failure message to DeNB. Though there is no cell/node information in the message, since DeNB knows which node triggers the Cell Activation procedure to RN and there is no other paralleled pending Cell Activation procedures between DeNB and RN (which can be achieved by the implementation), DeNB can then send the Cell Activation Failure message to the corresponding eNB consequently.
Hence, in this case the routing problem does not exist either.
Similarly, the processing for Load Indication, RLF Indication and Handover Report in DeNB is the same as the above three procedures. 

3   Conclusion
In this contribution, we analyze non UE-associated X2 messages processing at DeNB in detailed procedures, and further discuss the termination and routing problems. According to the analysis above, we conclusion that:

Conclusion: The non UE-associated X2 message problems proposed in the last RAN3 meeting could be solved by implementation. All non UE-associated messages could be handled locally between the RN and the DeNB, and between the DeNB and other nodes, which is aligned with the current TS36.300[4].
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