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1 Introduction 

The way forward for the X2-GW in RAN3#77bis lists three options for the routing of X2 Setup [1]:
1. The routing is based on the target HeNB ip@ provided by the eNB.

2. The routing is based on a new explicit target HeNB ID field provided by the eNB in the X2 Setup Request message.

3. The routing is based on the target HeNB ID derived from the Neighbour Cell Information ID already contained in the X2 Setup message.

This contribution analyses these options considering that they also apply to routing of other X2AP messages.
2 X2AP Routing
Option 1: The IP address of the (H)eNB can be learned via eNB Configuration Transfer. In order to correctly route the messages, the IP address of the target HeNB will have to be included in all the X2 messages which are not terminated at the X2-GW. Using the IP address at the RNL can be considered as a cross-layer violation between the RNL and the TNL. Furthermore, as discussed in the previous meetings, the IP address of the HeNB can change quite often due to switch on-off and the neighbour (H)eNB has to be aware of this change which could be a problem considering the possibly very large number of such neighbour HeNBs. 
Observation 1: Using IP address of the HeNB violates the separation between the RNL and the TNL.

Observation 2: When the HeNB IP addresses change (possibly many and very frequently), the neighbour (H)eNBs have to be made aware of this which can introduce high signalling load.
Option 2: This option is similar to Option 1 since a new field is included in all non-terminated X2 messages. The cell ID (equivalent to HeNB ID) is already found in some X2AP messages (e.g. RESOURCE STATUS REQUEST, CELL ACTIVATION REQUEST). For routing the message, the X2-GW will need to keep the mapping between the cell ID and the IP address. This can be initially established as part of the X2 setup procedure. Having the mapping at the X2-GW is more preferable than keeping a similar mapping at the (H)eNB in Option 1 since the X2-GW can have more up-to-date information on the IP address changes and keep it transparent from the neighbouring (H)eNBs.
Observation 3: Using cell ID or some equivalent instead of IP address for routing will be more consistent with the current specification.
Observation 4: The X2-GW will have to keep a mapping between the (H)eNB ID and the TNL address.

Option 3: This option does not require a routing ID unlike the first two options for the X2 Setup procedure. The HeNB ID needs to be inferred from the neighbour list in the X2 Setup message where the X2-GW compares this with the previous information. It is possible that this delta contains more than one new cells in which case X2-GW may not correctly determine the destination (H)eNB. The mapping between the (H)eNB and the IP address still needs to be known to the X2-GW as in Option 2. Furthermore, the X2-GW still needs to know where to forward the message if it does not contain the cell ID information.  In this case, one possibility is for the X2-GW to memorize other identifiers (measurement ID, X2AP ID) [2].
Observation 5: The X2-GW may not always correctly determine the routing information from the neighbour list.

Observation 6: A mapping between the cell ID and IP address for (H)eNB still needs to be maintained as in Option 2.
Observation 7: For messages other than X2 Setup, a new (H)eNB ID still needs to be included for routing unless X2-GW relies on memorization of other message identifiers.
3 Conclusions

In this contribution, we compared the options for the forwarding of X2AP messages. It was observed that all options benefit from the addition of a new IE to be used for the routing of messages. Therefore,

Proposal 1: Introduce a new IE in X2AP messages which are not terminated at the X2-GW.

It was also observed that cell ID has the minimal impact and more consistent with the current specifications:

Proposal 2: Use cell ID or some equivalent for the new IE in Proposal 1.
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