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1 Introduction 
Two decisions were reached in relation to the support of an X2GW at RAN3#81:

· Add target RNL ID in X2 Setup

· Specify a new registration procedure for the HeNB
This paper addresses the main open point to progress the X2GW topic and actually the handling of the rest of the messages i.e. messages other than X2 setup request/response. This point is actually the decision between hop by hop versus end to end, that is to say the decision between full proxy versus routing proxy. 

2 Discussion and proposed solution
The full proxy and the routing proxy have been discussed at length during the release 11 study item and extensively documented in TR37.803. It can be summarized as follows:
The full X2-Proxy function has a number of drawbacks including:

1. Utilising information from certain X2AP messages incorrectly. For example in the X2 Setup Request message the X2GW has to rely on the source eNB/HeNB populating the Neighbour Information IEs correctly, so that the X2GW can use this information to determine the actual target eNB/HeNB. It can be argued that this is incorrectly using the Neighbour Information IE, as the intention is not to use this for routing purposes, but to allow the source & target eNBs/HeNBs to exchange information about their neighbouring cells.

2. Requiring the maintenance of a Neighbour Cell List (NCL) in the X2GW, to be able to determine which HeNBs need to be updated when an existing NCL changes.

3. Requiring the implementation of an X2AP ID management scheme in the X2GW to allow new X2AP IDs to be allocated and tracked against HeNB & eNB IDs

4. In general, requiring the X2GW to manage and maintain stateful contexts relating to eNB, HeNB associations.  The X2GW has to terminate, interpret and translate all X2AP messages. Moreover, for each eNB, HeNB pair which is connected to the X2GW, the X2GW has to keep two X2AP state machines associated by their respective X2AP contexts.
5. Impacting the eNBs, the eNB is impacted by connecting to the X2GW which it sees as a big eNB which has more than 256 cells (by definition of a full proxy). eNB is additionally impacted by the need to interpret differently some procedures and IEs (e.g. eNB configuration Update) as was shown in several contributions. Even if a full proxy has limited protocol impacts, it has instead nodal behaviour impact to eNBs.
6. Finally, by introducing a new X2AP node in the 3GPP standards, IOT tasks will actually be increased because X2AP procedures will need to be re-tested between each deployed vendor’s eNB andthe X2GW and between each deployed vendor’s HeNB and theX2GW.

The routing X2-Proxy function has the following drawback:

1. Adding a source eNB ID/ Target eNB ID in all X2AP messages.
In conclusion, one can see that both solutions have impacts on eNBs. But the complexity of the X2GW is high in the full proxy case, while the X2GW is almost transparent with the routing proxy.

As a consequence the full proxy will also add to processing delays over the X2 interface which is not good for real time exchanges.
Moreover, by introducing a new X2AP node, it will also require more IOT tasks to re-test all X2AP procedures between eNB – X2GW and X2GW – HeNB.
3 Conclusion and proposals
This paper has summarized the drawbacks of message handling by both proposed X2GW implementations: hop by hop or end to end.

It has shown that the hop by hop approach results in introducing processing delay and complexity in the X2GW. In addition, IOT tasks will be increased by re-testing all X2AP procedures between eNB-X2GW and X2GW-HeNB due to the introduction of a new X2AP node in 3GPP.
Proposal: It is proposed to adopt the end to end message handling principle (i.e. routing proxy) for the X2GW.
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