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1 Introduction

The requirements and solutions for X2-proxy has been under discussion in the recent RAN3 meetings. In this contribution a routing problem with the X2-proxy working in full-proxy mode is addressed, and several possible solutions to the problem are provided.
2 Discussion
2.1 Problem Description
A figure illustrating the call flow when multiple eNBs connect to one HeNB via the X2-proxy is shown in Section 6.2.1.9.11 of 37.803 [1]. 
In this contribution we focus on the last part of the figure, i.e. the HeNB initiated configuration update procedure, in case the X2-proxy works in full-proxy mode. In the figure, the X2-proxy responds to the initiating HeNB1 with the ACK message at the first time after the eNB Configuration Update message from HeNB1 is received, then sends multiple messages to the peer nodes. However, the mechanism may lead to inconsistency issues because the X2-proxy cannot notify HeNB1 in case a failure notification is received from one or several eNBs. 
On one hand, when receiving the ACK message from the X2-proxy in Step 42, HeNB1 will regard that the new set of parameters carried by the messages have been accepted by the eNBs, the parameters can take effect immediately. On the other hand, some eNBs may find the new parameters in the messages in Step 43 unacceptable at that time, thus send eNB Configuration Update Failure message to the X2-proxy, and regard that the source HeNB is informed with the rejection of the parameter change. An inconsistency occurs from then on: the HeNB uses the new set of parameters while some peer eNBs regard the HeNB is still using the old parameters. This may lead to serious network problems and is definitely should be avoided.
The underlying reason for such issues is that the destinations of the information contained in the eNB Configuration Update message are the peer eNBs other than the X2-proxy. So basically, the X2-proxy should wait for all the ACK responses from the relevant eNBs then send the ACK message to the HeNB instead of sending the ACK message back “autonomously” once receiving a configuration update message from the HeNB.
We provided a CR correcting this issue with the abovementioned solution in [2].
Proposal 1: RAN3 is kindly asked to agree on the CR proposed in [2].
Nevertheless, the issue that how the response messages in such Class 1 X2APs, particularly the messages indicating failure, are delivered back to the HeNB through the full-proxy, remains unsolved. So we need to discuss the problem and find the solutions.
Proposal 2: The issue that how the response messages in Class 1 X2APs are delivered to the HeNB through the full-proxy should be discussed.
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Fig. 1 Two eNBs connecting to the same HeNB (from [1])
2.2 Solutions
In this section we provide three possible solutions to the addressed problem with brief analysis.
Option 1: X2-proxy initiates a response message to the HeNB for every response message received from the eNBs.
This option introduces no spec impact, and a minimized new logic that enables the HeNB to handle multiple response messages for one request message. The drawback of the solution is that SCTP overhead alleviation, which is one of the main purposes for X2-proxy introduction, cannot be achieved.
Option 2: For all the response messages carrying success indications (i.e. ACK messages), X2-proxy initiates one ACK message to the HeNB. For each response message carrying failure indication (i.e. FAILURE message), X2-proxy initiates a FAILURE message to the HeNB.
This option requires the change of ACK messages from the X2-proxy to the HeNB for containing which eNBs has returned success indications, along with the new logic realizing in the HeNB. Considering failures are rare cases in the networks, the option partly enables the alleviation of SCTP overhead.
Option 3: If all the eNBs respond with ACK messages, the X2-proxy initiates one ACK message to the HeNB; otherwise the X2-proxy initiates one FAILURE message to the HeNB, including information in all the FAILURE messages from the eNBs.
This option can significantly alleviate SCTP overhead as just one response message from the X2-proxy to the HeNB. However the FAILURE messages need to be enhanced to carry multiple failure indications.
Proposal 3: RAN3 is kindly asked to consider the proposed options for the delivery of the response messages in Class 1 X2APs to the HeNB through the full-proxy.
3 Conclusion

Based on our analysis, we suggest that RAN3 to discuss the following proposals:
Proposal 1: RAN3 is kindly asked to agree on the CR proposed in [2].
Proposal 2: The issue that how the response messages in Class 1 X2APs are delivered to the HeNB through the full-proxy should be discussed.
Proposal 3: RAN3 is kindly asked to consider the options proposed in Section 2.2 for the delivery of the response messages in Class 1 X2APs to the HeNB through the full-proxy.
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