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Discussion
1 Introduction 
A Routing-proxy was chosen for further consideration in RAN3 #81bis. Because of a new entity involvement, X2-Level Routing now requires a target ID in the form of RNL-ID – hence, a new IE is required to be included in every X2AP message that may additionally include a source RNL-ID as well. The design requirement of Routing proxy is to make it operate with as little state as possible meaning that it essentially functions as an RNL-Level router. A router that handles enormous Amount of packets has to decode only a target address information – this is why an IP router decodes an IP header. In contrary, if every X2AP is modified to include a new IE containing a target RNL-ID and a Source RNL-ID, this new IE will be normally added as a last one when an X2AP message is constructed. This inevitably requires an X2-routing proxy to decode the full X2AP message before it can take the Routing Action. This is an inefficient operation.
The Objective of this paper is to explore how efficient routing can be achieved. In addition, a routing proxy does not need to terminate any X2AP message – hence, it does not need to have X2-Layer. Another objective is to see how an X2-less routing-proxy can be beneficial especially from the perspectives of (H)eNB Registration as it was already argued that:

1. Making a different X2 message as a first message on X2 can cause behavioural conflicts [1]
2. X2 Elementary Procedures are defined as those between two peers – however, a routing proxy is not a peer [1].
2 Discussion

This section tries to see whether there exists any possibility to enable routing through a routing-proxy without modifying a well-established existing X2AP message, without having to fully decode every X2AP message and without requiring new X2 behaviour from each node in relation to pre-registration. 
2.1: Addition of A New IE:
As explained, the routing-proxy Architecture demands the addition of a new IE for enabling the forwarding by a routing-proxy. This will inevitably modifies every X2AP message that traverse through a routing-proxy. This is not desirable as it modifies a long-established existing X2AP message. 



To avoid modifying an existing X2AP message to include a new IE, a new adaptation protocol can be used to transport X2AP messages as shown in Fig. 1. The protocol data unit of this new X2 Adaptation Protocol (XAP) can mainly consists of XAP header and an X2AP payload. The XAP header can consists of the RNL-IDs of a Source and a target – and hence, the routing information for a routing proxy to act. Each (H)eNB can first establish XAP Association with a designated X2-GW. If this XAP Setup can include an RNL-ID of a (H)eNB, an X2-GW can prepare a mapping table. This will avoid (H)eNB Registration on X2 – hence, avoiding the two conflicts mentioned in Section 1. While Avoiding X2 conflicts, XAP can lead to Realising A Simple Routing-proxy with no complex X2. Adding an Adaptation protocol will further improve routing efficiency as explained in Section 2.2.

Proposal 1: In order to avoid conflicts with existing X2 behaviour, to avoid modifying X2AP messages and to realise a simple X2-less routing-proxy, employing An Adaptation protocol has to be explored.
2.2: Routing Performance:

Large amount of X2 messages will traverse through any routing-proxy. Routing speed depends on how quickly a routing-proxy gets the target address or identity. In order to speed up such a process a care has to be taken not to decode the entire message. To enable this, a routing proxy has to deal with only RNL header like in IP Routing. There exists two ways to achieve this:

· If an X2AP message is modified to include a new IE containing a target RNL-ID, X2AP message can be constructed such that a payload will be in a transparent container forcing a routing-proxy to decode only the new Added IE
· If an Adaptation protocol is allowed, a routing proxy will look for XAP header containing the target address for routing – this is Analogous to IP Routing.
Proposal 2: RAN3 is requested to consider these two Alternatives to decide what is best to enable efficient RNL-Level Routing
2.3: What Layer to Consider for (H)eNB Registration:

According to the current TS 36.423, from the perspective of X2-Layer, the first message to be received on a given SCTP Association has to be X2 SETUP REQUEST, X2 SETUP RESPONSE, or X2 SETUP FAILURE message. Changing the first message on X2 will thus change the existing behaviour of nodes from X2 perspectives. Further, there is another problem to Address if a registration falls in the category of an elementary procedure. This is because X2 elementary procedures are currently defined as those that take place between two peers. According to the chosen X2-GW Architecture, X2-GW is not treated as a peer. 

It is Argued in Section 2.1 that by introducing An Adaptation Layer, all these conflicting issues can be avoided while improving routing efficiency.
Proposal 3: considering existing conflicts, RAN3 is Requested to decide in terms of which layer handles (H)eNB Registration. 
3 Conclusion and proposals
This paper briefly presents drawbacks associated with an existing routing-proxy routing solutions and requests RAN3 to see whether there exists any better solution to either avoid adding new IEs to long-established X2 messages and/or to improve the routing efficiency and/or to require new mechanism for pre-registration. With this, it makes the following proposals:
Proposal 1: In order to avoid conflicts with existing X2 behaviour, to avoid modifying X2AP messages and to realise a simple X2-less routing-proxy, employing An Adaptation protocol has to be explored 
Proposal 2: RAN3 is requested to consider these two Alternatives to decide what is best to enable efficient RNL-Level Routing
Proposal 3: considering existing conflicts, RAN3 is Requested to decide in terms of which layer handles (H)eNB Registration
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Fig 1: Routing-Proxy – X2-Less C-plane Architecture 
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