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1 Introduction 
The introduction of an X2 proxy has been the subject of a number of contributions at RAN3#77bis followed by offline discussions.
This paper presents the points which have been discussed during the offline discussions, the agreements already achieved, and some points to be continued at next RAN3#78. 
2 Discussion

Requirements:

A. Two HeNBs can have either direct-X2 or X2GW-based-X2

B. An (H)eNB can have simultaneous direct-X2 connections and X2GW-based-X2 connections to different peers

Procedures to be checked:

1. Discovery @ HeNB

· How the HeNB learns the IP address of the X2-GW, and the IP address of the peer node?

How the HeNB learns the IP address of the X2-GW ?

Option 1: HeNB can be configured with the ip@ of the X2-GW

Agreement: it has been agreed that the HeNB will be configured with the IP@ of the X2 GW when connected to an X2-GW.
How the HeNB learns the IP address of the peer node ?

If the HeNB detects the macro eNB cell, it can use the eNB Configuration Transfer message to retrieve the ip@ of the macro eNB. 
2. Discovery @ eNB

· How the eNB learns the IP address of the X2-GW, and the IP address of the peer node?

How the eNB learns the IP address of the X2-GW?
If the eNB detects the HeNB cell, it can use the eNB Configuration transfer message towards the HeNB via the MME. The HeNB can provide back the ip@ of the X2-GW by sending a response eNB Configuration Transfer message via the MME. 

How the eNB learns the IP address of the IP address of the peer node?

Option 1: the eNB Configuration transfer message sent by the target HeNB is modified to enable the signalling of two ip@: the ip@ of the X2-GW and the ip@ of the target HeNB
Option 2: the target ip@ of the peer HeNB is not learnt by the eNB and the eNB Configuration Transfer message is not modified (will only contain the ip@ of the X2-GW). In that case the routing of the X2 Setup will not use the target HeNb ip @ but the target HeNB ID (see point 3.2 below).
To be continued next meeting.
3. X2 setup 

· 3.1: End-to-End or hop-by-hop

Option 1: the X2 Setup is end-to-end. This option corresponds either to the routing proxy or to the concentrator. In the case of routing proxy the X2 Setup is decoded in the X2-GW for routing purpose but it remains end to end between eNB and HeNB because no X2AP context is kept in the X2-GW. In the case of the concentrator the X2 Setup is fully transparent to the X2-GW. 
Option 2: the X2 Setup is hop by hop. This corresponds to the full proxy. The X2 Setup is fully terminated and interpreted and memorized in the X2-GW and two X2 associations are created at setup time: one X2AP association is created between the eNB and the X2-GW and one X2AP association is created between the X2-GW and the target HeNB. The two associations are managed independently by the X2-GW.
Agreement: it was agreed at RAN3#77bis to eliminate the concentrator end-to-end option. 
· 3.2: Routing of the X2 Setup message 

For the routing of the X2 Setup in the X2-GW three options have been identified so far:

Option1: the routing is based on the target HeNB ip@ provided by the eNB. This option requires the addition of the peer ip@ in the X2 Setup message and the transfer of this ip@ from the RNL layer in the X2-GW to the TNL layer to be used as destination address. It also requires the modification of the eNB Configuration Transfer message to include two ip @.
Option 2: the routing is based on a new explicit target HeNB ID field provided by the eNB in the X2 Setup Request message. This option requires the addition of this HeNB ID field in the X2 Setup message. This option requires a mapping in the X2-GW between the HeNB ID and the corresponding ip@. 
Option 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 option requires the X2-GW to fully terminate X2AP protocol. Then it requires the X2-GW to have permanent storage of all cells of the eNB and of all neighbour cells of each cell of the eNB. Then it requires to decode for each cell of the eNB the full list of neighbour cells and compare this list with the one stored. If an additional cell is found, the X2-GW shall extract that new neighbour cell ID and use it as a target HeNB ID. Finally this option also requires a mapping in the X2-GW between the HeNB ID and the corresponding ip@ that can be built by memorizing the HeNB ip@ for each HeNB when it sets up the X2 with the X2-GW. 
Selection to be done at next RAN3#78 meeting
4. Handling HeNBs switch on/off 

To be continued at next meeting.
5. X2AP message routing

To be continued at next meeting.
6. Other Points discussd/added during the offline discussion
Can the HeNB connect to only one X2-GW at a time?
Working assumption: system shall work with an HeNB connected to two X2-GW at a time
Can the HeNB-HeNB communication also go with the X2-GW

No agreement was reached. To be continued at next meeting.
3 Conclusion and proposals
It is proposed to have RAN3 endorse the first two agreements reached during the offline discussion:

Agreement 1: it was agreed at RAN3#77bis that the HeNB will be configured with the IP@ of the X2 GW when connected to an X2-GW.
Agreement 2: it was agreed at RAN3#77bis to eliminate the concentrator end-to-end option. 
It is proposed to have RAN3 endorse the working assumption taken during the offline discussion:

Working assumption: system shall work with an HeNB simultaneously connected to two X2-GW  
It is then proposed to continue at next RAN3#78 meeting to analyse the pros and cons of the three options identified so far for the routing of the X2 Setup and select one of them.
It is also proposed to continue at RAN3#78 on the other points.
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