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4.6.x
Support of X2 GW

Figure 4.6.x-1 shows the logical architecture when the X2-connectivity via the X2 GW is used involving the HeNB.
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Figure 4.6.x-1: E-UTRAN operating with X2 GW - Logical Architecture

The X2 GW relies on following principles: 

-
The HeNB connects to a single X2 GW. The HeNB is preconfigured with the information, e.g. IP address, of the X2 GW.  
-
There is no limitation on the number of X2 GWs an eNB may connect to. 

-
The X2 GW does not terminate X2AP procedures, but it initiates the X2 Release procedure. 
-
This version of the specification does not support an interface between two X2 GWs. The routing of X2AP messages via more than one X2 GW (i.e. more than two SCTP hops) is not allowed. 
-
X2AP contexts only exist in the two peer (H)eNBs (same as without X2 GW). The peer X2AP contexts define an “X2AP association” between peer (H)eNBs which spans over two SCTP associations (one per each hop).

- 
The X2 user plane interface (X2-U) does not go via the X2 GW.
4.6.x.1
Routing of X2AP messages
When a (H)eNB sends an X2AP message (except the X2AP X2 MESSAGE TRANSFER message) to a peer node via the X2 GW, the (H)eNB encapsulates the X2AP message in an X2AP X2 MESSAGE TRANSFER message, adds the routing information, then sends the X2AP X2 MESSAGE TRANSFER message to the X2 GW. The routing information includes both Target (H)eNB ID and source (H)eNB ID. The X2 GW routes the message based on the target (H)eNB ID. The source (H)eNB ID is used by the destination (H)eNB node to reply.  
4.6.x.2
(H)eNB unavailability
Upon the detection that the signalling (i.e. SCTP) connection to a (H)eNB is unavailable, the X2 GW initiates the X2 Release procedure to inform the relevant (H)eNBs. The relevant (H)eNBs are the ones which had an “X2AP association” with this (H)eNB via the X2 GW when the signalling connection became unavailable. 
4.6.x.3
eNB Discovery via X2GW
This section covers the case where the HeNB discovers the eNB. It is assumed that the eNB is already registered with X2-GW when this discovery happens.
4.6.x.3.1
Connection via X2-GW
This call flow describes the case when the eNB prefers indirect connection. This call flow avoids using the TNL address discovery procedure.
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4.6.x.3.2
Direct Connection preferred 
This call flow describes the case when the eNB prefers direct connection. This call flow avoids using the TNL address discovery procedure.
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4.6.x.3.3
eNB doesn’t support X2GW 

This call flow describes the case when the eNB doesn’t support X2GW. TNL address discovery procedure cannot be avoided.
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4.6.x.4
HeNB Discovery via X2GW
This section covers the case where the eNB discovers the HeNB. It is assumed that the HeNB is already registered with X2-GW when this discovery happens.
4.6.x.4.1
Connection via X2-GW
This call flow describes the case when the eNB prefers indirect connection and knows which X2GW connects to the HeNB e.g. only one X2-GW, or a priori knowledge of the X2-GW, earlier connections. This option avoids using the TNL address discovery procedure. Case HeNB supports X2GW.
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4.6.x.4.2
HeNB doesn’t support X2GW 
This call flow describes the case when the eNB prefers indirect connection and knows which X2GW connects to the HeNB. e.g. only one X2-GW. Case HeNB doesn’t support X2GW. TNL address discovery cannot be avoided.
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4.6.x.4.3
Use of Enhanced TNL address discovery 

This call flow describes the case when the eNB prefers indirect connection but doesn’t know which X2GW connects to the HeNB e.g. first discovery of that HeNB or failure of previous X2 Setup.
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4.6.x.4.4
Use of Legacy TNL Address Discovery 

This call flow describes the case when the eNB prefers direct connection. Then eNB can use the legacy TNL address discovery procedure.
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