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1   Introduction 
This document further clarifies the open questions received during the e-mail discussion before RAN3#76. Below, each of those open items is discussed one by one.

2   Discussion
2.1   Is the source node e.g. eNB changed because it newly need to store for each neighbour e.g. HeNB whether it needs to address it via the proxy or direct? 
As for the specific property of HeNB serving only a single cell, the cell-data-model in the eNB becomes a “node-data-model”, and one can argue at length whether this changes the eNB or not. The fact is that the eNB as for any other neighbour node, need to maintain X2-connectivity information. Whether the eNB is “confused” of the fact that the same X2 address is used for several nodes is probably a matter of implementation.
Further, during the X2 setup between the eNB and the X2-Proxy, the eNB is able to realise X2-connectivity towards the neighbouring HeNB via an X2-proxy, by noticing that the Served cells (i.e. HeNBs) of the X2-Proxy do not share the same 20-bit eNB ID of the X2-Proxy. The eNB saves the information of neighbouring cell received during the X2 setup procedure, and eNB configuration update procedure, then considers the X2 with the neighbouring HeNB is available via X2-Proxy. Talking of detailed implementation, the eNB continue to maintain the same table containing the information of the neighbouring HeNBs. If a specific eNB implementation uses the eNB ID as an index, it may need some changes to use the 28-bit cell ID as an index, since the neighbouring HeNBs does not have the same eNB ID. When the eNB needs to initiate a HO, it checks the related information and determines whether use X2 HO. So the change is the cell-data-model in the eNB in order to use X2-proxy.
2.2    If the source eNB wants to remove an NR with a target HeNB, and wants to proxy to tear down the X2 between proxy and target HeNB, how does it work? 
There is no X2 tear down procedure in current standard. So there is no reason to introduce it for X2-Proxy.  
2.3   Will the proxy maintain up to date all the NR tables of all the nodes it is connected to?
The X2-Proxy memorize TNL addresses gained from the X2 TNL discovery process in order to route the setup of X2 connectivity and has of course the information of all HeNBs/eNBs connected to it. So, as a by-product of these tasks, it is able keep track of neighbouring HeNBs (or eNBs) for each connected eNB (or HeNB).
2.4   In case of eNB Configuration Update: How does the proxy route the message towards the relevant target HeNB? 
Since the X2-Proxy memorizes the list of neighbouring HeNBs for each connected eNB, so the X2-Proxy can route the messages towards the eNB’s neighbouring HeNB(s).
2.5   Q 2.4 seems to add some new function/information to the eNB configuration update procedure. What element in that message is included to inform the neighbouring eNB(s)?
There is no new element necessary. And this is also related to the question “When the HeNB switches off, how is the eNB informed that this HeNB is no longer a valid neighbour?” When a HeNB is switched off, the X2-Proxy can detect the SCTP association with this HeNB is unavailable. Since the X2-Proxy knows this HeNB’s neighbouring eNB(s), the X2-Proxy may initiate the X2 eNB Configuration Update procedure to inform the neighbouring eNB(s). The X2-Proxy can use the Served Cells To Delete IE indicating the HeNB is deled. This is same as the macro system when an eNB initiates the eNB Configuration Update procedure to other eNBs informing del a cell. 
2.6   How is the proxy informed if the HeNB switches on again ?
When a HeNB switches on again, it follows the normal procedure, for example, in case the HeNB detects a neighbouring eNB, the HeNB initiates the TNL address discovery procedure, then initiates the X2 Setup with the X2-Proxy. The below figures shows a possible call flow when HeNB4 switches on.
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Figure 1 – HeNB initiated TNL address discovery
2.7   Does the proxy maintain a duplicate of all NR tables presents in all eNBs and HeNBs connected to it? If yes, what is the mechanism to ensure consistencies with these duplicates?  If yes, how is any discrepancy resolved?
As described in Section 2.3, the X2-proxy and the HeNBs/eNBs gain their neighbour information from the very same procedures. If anything is added/removed/modified, all relevant nodes are involved. This provides a rather explicit guarantee for consistency. You may remember the similar issue discussed for relay, and concluded nothing to be defined in standard.
2.8   Are there any race-conditions due to the intermediate delay, e.g. HeNB has switched off but neighbour eNBs are not yet informed? 
This corner case also applies to relay. There is no difference for how X2-Proxy handles it in HeNB and in Relay. The X2-Proxy simply uses the partial success to notify the originator.  

In addition, this can also happen for macro system, for example, eNB2’s cell#1 is switched off. Before eNB1 receive the eNB Configuration Update message from eNB2, eNB1 initiates the Resource Status Reporting Initiating procedure towards eNB2 including cell#1. The eNB2 can reply with the Resource Status Response message including cell#1 and the failure cause.
2.9   Is there a difference between the envisaged X2-proxy functionality compared to (H)eNBs, e.g.does the X2-proxy setup an X2 connection twoards newly added HeNBs ? (this would change completely the current model.) Today having a neighbour doesn’t necessarily mean that you draw an X2 towards that nneighbour?
No. This is a misunderstanding.
The X2 is setup as a result of the TNL address discovery procedure. There is no proposal for X2-Proxy initiates the X2 setup based Neighbour Information. Please refer to Section 6.1.4.1. of TR37.803 for how X2 is setup.
2.10   Today, when a target node has been detected by a source node, it doesn’ t receive an eNB Conf Update from that node, and it doesn’t translate like new cells turned on suddenly. Does this result in a complete departure from the current ANR model ?
No. 
This is related Step 9 of below call flow:
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In Step 9, upon the reception of the X2 Setup Request message from eNB2, HeNB-GW knows HeNB1 is the neighbouring cell of eNB2. HeNB-GW initiates the eNB Configuration Update message to HeNB1. The message includes the eNB2’s cells as Served Cells to Add. 

Before we answer this question, let’s first look at an example in macro system:
· There is X2 between eNB1 (i.e. the source node if using the naming convention from the question) and eNB2 (i.e. target node if using the naming convention from the question). 

· eNB1 just add a new cell (i.e. cell #1). Cell #1 detects eNB2’s cell as neighbouring cell. 

· eNB1 (i.e. source node) can certainly send an eNB Configuration Update message to eNB2 indicating the new Served cell and its neighbouring cells. eNB2 (i.e. target node) can receive the eNB Configuration Update message from eNB1 indicating the new served cell, i.e. cell #1.
Step 9 is similar to above example. In this case, the HeNB1 is the target node. The source node is eNB2, which is considered as X2-Proxy’s cell.
In addition, the ANR function defined in current standard focus on the behavior in the initiating eNB, rather the target eNB.

2.11   The X2-proxy proposal seems to make a link between having an X2 connection with a neighbour and having detected a new cell as a neighbour. Doesn’t this break the model?
No. 

The model of NRs between nodes being X2-proxy-connected with each other is as it is between directly connected (H)eNBs. From the eNB’s perspective, the HeNBs connecting to the X2-Proxy are considered as cells of the X2-Proxy. When the eNB has an update on its cell information, the eNB can initiate the eNB Configuration Update procedure to inform X2-Proxy. 

2.12   If we had transparency, the HeNB would see the proxy as a neighbour eNB with many cells. It should inform the HeNB will all its cells in the Served Cells IE. How can you speak of transparency if the proxy doesn’t inform an (H)eNB connected to it about all its cells?

This seems to a misunderstanding as well. The X2-proxy is not regarded to be absolutely “transparent”, although the basic design principle foresees to align it with the behaviour of a macro eNB. The eNB (or HeNB) can realize X2-connectivity towards the neighbouring HeNB (or eNB) via an X2-proxy. The X2-Proxy only includes the cells of the HeNB’s neighbouring eNB(s) to the HeNB, and only includes the eNB’s neighbouring HeNBs to the eNB.. 
3   Conclusion and Proposals
It is proposed to conclude the discussion on X2-Proxy, and include Section 2 in the TR.
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31. X2 HO Req (old X2AP ID: #1, target: HeNB1)


In case eNB1 initiates an X2 HO to HeNB1, the processing of UE-dedicated procedure can refer to Figure 6.2.1.5.1 in TR37.803 


In case eNB2 initiates an X2 HO to HeNB1, the processing of UE-dedicated procedure can refer to Figure 6.2.1.5.1 in TR37.803 
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