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4.7
Support for X2GW
4.7.1
General Principle
The X2GW may be used in a network where eNBs are connected via X2 to many neighbour HeNBs. The X2GW aggregates the X2 SCTP associations from such HeNBs and also can shield the eNBs from the frequent switch ON/OFFand associated address changes of HeNBs.  
The X2GW relies on end to end routing proxy principles as follows: 
-
it does not fully terminate X2AP protocol but only “routes” X2AP messages based on the target eNB ID included in every X2AP message, 
-
only two ‘SCTP hops” are allowed for the X2AP message routing: the X2AP messages exchanged between two peer eNB1and eNB2 are carried on top of one SCTP association setup between the eNB1 and the X2GW, and a second SCTP association setup between the X2GW and the eNB2. The routing of X2AP messages via more than one X2GW (i.e. more than two SCTP hops) is not allowed. 
-
X2AP contexts only exist in the two peer eNB nodes (same as without X2GW). The peer X2AP contexts define an “X2AP association” between eNB1 and eNB2 which goes over two SCTP associations (instead of one when the X2GW is not used),

This transparent routing is the key principle that results in no nodal behaviour impact on an eNB for the handling of X2AP procedures since the two peer eNBs see each other as if they were directly connected from an X2AP perspective.
4.7.2
Architecture

When the X2GW function is used in E-UTRAN, multiple X2 SCTP associations between an eNB and neighbour HeNBs can be avoided by concentrating the SCTP associations in the X2GW as shown in the following figure: 
 
[image: image1.emf]MME / S-GW

E-UTRAN

HeNB3

HeNB4

HeNB GW

MME / S-GW

X2

eNB1

eNB2

HeNB5 HeNB6

S

1

S

1

X2

S

1

X2

X2 Routing 

Proxy

X

2

S

1

S

1

S

1

X

2

S

1

S

1


Figure 4.7.2-1: Overall Architecture using X2GW
In the above figure, the eNB1 has a single X2 SCTP association to the X2GW instead of having one SCTP association to the HeNB3 and one SCTP association with the HeNB 4. Over this single SCTP association, the eNB1 can setup two X2AP connections: one X2AP connection to the HeNB3 and one X2AP connection to the HeNB4. Each X2AP connection goes over two hops of SCTP associations.
4.7.3
Call Flows
4.7.3.1
Routing of X2AP messages
In order to ensure that the X2GW is simple and transparent and only “routes” the X2AP messages, a new “RNL Header” Information Element is introduced in every X2AP message which identifies source/target (H)eNB. This ensures a consistent and coherent handling of all X2AP messages. The following figure presents the example of messages exchanged through a Class 1 X2AP procedure triggered by the eNB #1 to an HeNB 2 (e.g. X2AP Setup procedure):
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Figure 4.7.3-1: X2AP message exchange via the X2GW
4.7.3.2
Peer discovery and initiation of X2 SCTP association
TBC.
4.7.3.3
Release of X2 SCTP association
TBC.
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