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1 Introduction 

At RAN3 #77bis, the following way forward was agreed for an X2-GW proxy [1]:

-
The HeNB will be configured with the IP@ of the X2 GW when connected to an X2-GW.
Based on the above agreement, this paper considers the options for setup of the X2 interface to the X2-GW as defined in [1]:
-
Option 1: the X2 Setup is end-to-end. This option corresponds either to the routing proxy or to the concentrator. In the case of routing proxy the X2 Setup is decoded in the X2-GW for routing purpose but it remains end to end between eNB and HeNB because no X2AP context is kept in the X2-GW. In the case of the concentrator the X2 Setup is fully transparent to the X2-GW. 

-
Option 2: the X2 Setup is hop by hop. This corresponds to the full proxy. The X2 Setup is fully terminated and interpreted and memorized in the X2-GW and two X2 associations are created at setup time: one X2AP association is created between the eNB and the X2-GW and one X2AP association is created between the X2-GW and the target HeNB. The two associations are managed independently by the X2-GW.

2 Analysis of the X2 interface setup procedure
Given the above agreement, a first issue to consider is when does the HeNB setup the X2 interface to the X2-GW:

1.
At the time of discovery of a neighboring (H)eNB connected to the X2-GW; or
2.
At the time of setup of the S1-interface, i.e., as part of the initial HeNB setup.
The two options above underline the two ways of viewing the X2-GW as either a transparent proxy (option 1) or having a similar role to the S1 proxy in the HeNB-GW (option 2).

Setup of the X2 interface at the time of discovery of a neighboring (H)eNB connected to the X2-GW has the following advantages:

-
Allows the X2 setup to continue to be end-to-end, i.e., the role of the X2-GW can still be a routing proxy

-
Minimizes changes to the X2 interface to support the X2-GW

-
Since the X2 interface can continue to be end-to-end, there are fewer changes needed to X2 to route the X2 messages at the cost of more state needed in the X2-GW. 

Setup of the X2 interface at the time of the initial setup of the HeNB has the following advantages:

-
Simplifies the X2 setup procedures at the (H)eNB

-
X2 interface becomes like the S1 interface for those (H)eNBs connected via the X2-GW, i.e., when an (H)eNB discovers a neighbor connected via the X2-GW, there is no need to run the S1 configuration transfer procedures or setup the X2 interface as the interface is assumed to be present at all times. 

-
Simplifies the X2 setup procedures at the X2-GW

-
X2-GW does not need to initiate X2 interface setup as both sides will always set up the X2 interface when the (H)eNB is initialized. (Assuming the same principle applies to the eNB).

-
X2-GW does not need to maintain state as to which (H)eNBs are connected with one another. It is assumed that if the X2 interface exists, then the X2-GW can route X2 messages to the target (H)eNB. 

NOTE: 
The ERROR INDICATON message with appropriate cause value can be used for the scenario where the X2 interface is not setup correctly at the target (H)eNB is not connected to the X2-GW. 

-
Simplifies the X2 configuration update and reset procedures

-
Since these procedures relate to the management of the X2-interface, these procedures can be terminated in the X2-GW (similar to S1 in HeNB-GW) and there is no need for the X2-GW to maintain state as to which end points need to be updated.

-
Can reuse the same (H)eNB switch on/off procedures as the S1 interface for a HeNB at the HeNB-GW.

3 Conclusions

Based on the above analysis the following observations can be made regarding the X2 interface setup:
Observation 1: An X2 Setup that is hop-by-hop allows a simplified implementation of the procedures to manage the configuration of the X2 interface (Setup, configuration update and reset) at the cost of requiring more changes to the X2 interface to enable the X2-GW to route the other X2 procedures correctly.
Observation 2: An X2 Setup that is end-to-end requires more complex state at the X2-GW but allows for fewer changes to the X2 interface to route X2 messages.

Conclusion: If it is decided to add routing information to X2 messages to simplify the X2-GW implementation, then a hop-by-hop X2 setup should also be adopted based on the paradigm of the S1 setup procedures. If no further routing information is added to X2 messages the X2 setup procedure shall be end-to-end.
Proposal: Based on the above conclusion, it is suggested that RAN3 first determine whether to adopt the end-to-end or hop-by-hop approach for the X2 interface to the X2-GW.
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