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1. 
Introduction

For the mobility enhancement between HeNBs, there are two solutions as follows:
1. X2GW-based

2. Direct X2

If the X2-GW solution is adopted, the routing of X2AP messages should be discussed. This document discusses the solutions for HeNB GW to route messages and give some proposals.
2
Discussion
During last Ad hoc meeting in Beijing, one decision was made that “for X2-GW we should apply similar principles used for S1-GW”. According to the description in 4.6.2 of 36.300(v10.0.0), HeNB GW should have the function of “Terminating non-UE associated S1 application part procedures towards the HeNB and towards the MME and Relaying UE-associated S1 application part messages between the MME serving the UE and the HeNB serving the UE”. However, HeNB GW could not handle all the X2AP signaling with exactly the same principle.
To make a common agreement, we would like to clarify two X2AP message handling mechanisms here: Terminate and Relay. When HeNB GW receives an initiating message from HeNB,

a) Terminate: HeNB GW ends corresponding procedures, and may trigger following other X2AP procedures；or HeNB GW may handle the procedures locally based on different scenarios.
b) Relay: HeNB GW may replace associate parameters(UE APID pair&GTP TEID) and then pass the messages to HeNB, or HeNB GW directly pass the messages to (H)eNB without any modification.
Based on the understandings above and the nature of the X2AP messages, the routing mechanism for X2-GW is analyzed below in two perspectives: UE associated messages and non-UE associated messages:
· UE associated X2AP messages 

UE associated X2AP messages are all related to basic mobility procedures.When receiving HANDOVER REQUEST message from source node, HeNB GW would first reallocate eNB UE X2AP ID and GTP TEIDs, then update the old eNB UE X2AP ID and GTP TEIDs with the new one. Then it will route the message to the right target according to the Target cell ID IE.In the following messages,HeNB GW could send the message to the proper node according to the mapping between eNB UE X2AP ID and eNB ID.So, just like S1-GW,X2-GW would relay UE-associated X2 application part procedures towards (H)eNB.
 UE associate procedures of X2AP messages are listed below:
· HANDOVER REQUEST/ HANDOVER REQUEST ACKNOWLEDGE

· HANDOVER CANCEL/ HANDOVER PREPARATION FAILURE
· SN SATUS TRANSFER
· UE CONTEXT RELEASE

· Non-UE associated X2AP messages
For Non-UE associate X2AP messages ,some procedures could be terminated in HeNB GW:X2 setup procedure、eNB configuration update procedure, error indication procedure and reset procedure. However, some global procedures could not be terminated because HeNB GW has no enough information to response. For example, when receiving MOBILITY CHANGE REQUEST message, HeNB GW could not know if it should response with MOBILITY CHANGE ACKNOWLEDGE or MOBILITY CHANGE FAILURE. So the proper procedure for HeNB GW is to relay the request message to target and also relay the response message to source node as described in figure 1. 
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                                 Figure 1 Message routing through HeNB GW

Some procedures such as CELL ACTIVATION procedure and RESOURCE STATUS procedure, HeNB GW could choose either to terminate or to relay them according to different situations. 
The other Non-UE associate X2 procedures are class 2 procedures(LOAD INFORMATION,RLF INDICATION, HANDOVER REPORT),it is also needed for HeNB GW to relay the message to target.
According to the above analysis, HeNB GW should only terminated the following Non-UE associate X2AP messages.(Other X2-AP messages should be relayed or terminated by HeNB GW towards the target according to different scenarios).
· X2 SETUP REQUEST/RESPONSE/FAILURE

· eNB CONFIGURATION UPDATE/ eNB CONFIGURATION UPDATE ACKNOWLEDGE

· eNB CONFIGURATION UPDATE FAILURE

· RESET REQUEST/RESPONSE
· ERROR INDICATION
3
Conclusions

As analyzed above, the routing mechanism of HeNB GW should fully consider the characteristic of related procedures.
Different principles should be used to route different messages. So we propose: 
Proposal 1: For UE associated X2AP procedure, HeNB GW should just relay the message to target node.
Proposal 2: For non-UE associated procedure, HeNB GW should terminate or relay the X2AP message. 
Proposal 3: It is proposed to agree the corresponding CR in [4].
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