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1   Introduction 
This document discusses the open items identified and reported at RAN3#75/#75bis meeting, and during e-mail discussion before RAN3#76.

According to [2] the X2 proxy is currently defined as follows

An X2-proxy, if deployed, resides in the HeNB-GW and provides X2 proxy functionality between HeNBs connected to the HeNB-GW and the eNBs. 

The X2 proxy functionality includes 

-
passing UE-dedicated X2 signalling messages between X2-connected eNBs and HeNBs. 

-
supporting the establishment of X2-connectivity between eNBs and HeNBs.

-
terminating non-UE-dedicated signaling - both with the HeNB, and with the eNB.  

 The open items are listed according to [2] as follows:

1.
 complete description of new ANR model with an X2 proxy 

2.
 impact on O&M brought by the change of the ANR model

3.
 handling of resource status request message in the proxy (I guess the X2 proxy needs to split it?, etc…)

4. 
handling of the load information message in the proxy

5. 
which list of served cells is included in X2 setup Response message

6. 
call flow with multiple eNBs connecting to same HeNB

7. 
management of simultaneous direct connections and connections via x2 proxy for both eNB and HeNB

8. 
description of the complete interaction scheme between S1 GTW and X2 proxy (some already seen e.g. enb conf transfer, mme conf transfer, enb conf update, etc…) 

9. 
management of ACL list in target RAN node when X2 proxy used (feature introduced by Deutsche Telekom)

10. management of the “no X2 flag”, “remove flag”, “no ho flag” when X2-proxy used

11. present some error handling call flows corresponding to paper R3-120138 

12. more clarification on the transparency issue (i.e. whether the X2GW should be seen as a Macro eNB by other eNBs)

Below, each of those open items are discussed one by one.

2   Discussion
2.1   Complete description of new ANR model with an X2 proxy 

There is no change to current ANR function. For a complete description of ANR, please refer to Section 22.3.2a and 22.3.3 of TS 36.300.
[Philippe]: ANR model is changed by the following aspects:

· the eNB Configuration Transfer/ MME Configuration Transfer function are not used as of today upon detection of a new neighbour. The MME Configuration Transfer may contain one or two IP addresses, it is still not clear how to distinguish the one for the X2 proxy and the one for the target HeNB/eNB?
[Steven]: No. This is a misunderstanding. As described in Section 6.2.1.4.1 of TR37.803, the eNB/HeNB still initiates TNL address discovery procedure. The same section in TR37.803 also describes that the MME Configuration Transfer message only includes the IP address of the X2-Proxy. Please note, this is different to the SCTP Concentrator proposal which includes both IP addresses of the SCTP concentrator and the target eNB/HeNB.  
[Philippe]: Maybe I am confused between the two proposals. Can you then explain how the proxy knows the ip address of the target HeNB ?
[Steven]: This was described in Section 6.2.1.4.1 of TR37.803. The X2-Proxy knows the IP address of the target HeNB during the TNL address discovery procedure initiated by the eNB. 
· [Philippe]: In the ANR context, the eNB/HeNB must newly store and differentiate between HeNB/eNB neighbours which are directly connected and HeNBs connected via the HeNB GW. For HeNBs connected via the proxy it must store the IP address of the proxy. 
[Steven]: This has been explained in Section 6.2.1.6 of TR37.803. The eNB/HeNB saves the information of neighbouring cell received during the X2 setup procedure, and eNB configuration update procedure. Please refer to TR37.803 for detail.
[Philippe]: This is not my question. Do you acknowledge that the source node e.g. eNB is changed because it newly need to store for each neighbour e.g. HeNB whether it needs to address it via the proxy or direct? 
[Steven]: Your question is actually how the eNB address the HeNB via the X2-Proxy or direct X2. This was explained in Section 2.7. Please let me copy the related text as below:

--

For X2-proxy, the eNB (or HeNB) saves the information of neighbouring cell received during the X2 setup procedure, and eNB configuration update procedure. If the served cells contained in the message belonging to the neighbour HeNB (or eNB), the eNB/HeNB shall regard the X2 interface between X2-proxy and the neighbour HeNB/eNB as available. When the eNB (or HeNB) 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/HeNB in order to use 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 or other non-UE-associated procedures, towards the target HeNB, it checks the related information and determines whether and via which X2 link to be used to perform X2 HO or other non-UE-associated procedures. So the only change to support both X2 connections is the cell-data-model in the eNB in order to use X2-proxy.
--
· [Philippe]: The eNB/HeNB can decide to remove after some implementation process an HeNB/eNB as neighbour (unless the “no remove flag is set). It is unclear how the eNB/HeNB can inform the proxy about this decision?
[Steven] Just like macro system, if the eNB has an updated neighbouring cell, it initiates the X2 eNB Configuration Update procedure to inform the peer (i.e. the X2-Proxy in this case).
[Philippe]: This is not my question. The use case is not to add a new NR but to remove one. Imagine 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?. 
[Steven]: There is no X2 tear down in current spec. So I do not see this is a valid comment.
· [Philippe]: More generally, it is unclear if the proxy keeps in memory all the NRT of the eNBs/HeNBs that are connected it? 
[Steven]: This has been explained in Section 2.5. “The HeNB-GW memorizes the list of neighbouring HeNBs (or eNBs) for each connected eNB (or HeNB), i.e. node-level neighbourship relations.”
[Philippe]: Are you saying that the proxy will maintain up to date all the NR tables of all the hundreds of nodes connected to it!!! ?
[Steven]: Please refer to previous answer.
· [Philippe]: The “neighbour information” IE in the X2 eNB Configuration Update has changed meaning. In the normal ANR process, this IE is used to inform the discovered target eNB about all the neighbouring cells of the source eNB so that the target eNB can populate/update its ANR tables more quickly and efficiently. In the proxy solution, that field is twisted to now represent the list of target (H)eNBs towards which the proxy should forward the eNB Configuration Update. This change of meaning is of course not backwards compatible.   
[Steven]: No. This is a misunderstanding. Let’s use eNB initiated procedure as an example. The X2-Proxy just forward the neighbour information IE received from the eNB, to the related HeNB(s). The HeNB receive the same neighbour information IE, if the direct X2 is used. There is NO “twist”.
[Philippe]: This is not my question. Take the example of the eNB Configuration Update. How does the proxy route the message towards the relevant target HeNB? 
[Steven]: As described in Section 6.2.1.5 of TR37.803, “All non-UE-dedicated X2-AP procedures are terminated at the X2-proxy, and handled locally between the HeNB and the X2-proxy, and between the X2-proxy and other eNBs.” It is an implementation issue on how X2-Proxy handle the received eNB Configuration Update message. One possible implementation is that the X2-Proxy checks the neighbouring HeNBs indicated by the eNB. If the X2-Proxy has X2 with those HeNBs, the X2-Proxy forward it to those HeNBs.
· [Philippe]: When the HeNB switches off, how is the eNB informed that this HeNB is no longer a valid neighbour?
[Steven] When the HeNB is switched off, the X2-Proxy can detect the SCTP association is not available. The X2-Proxy can then initiates the X2 eNB Configuration Update procedure to notify the neighbouring eNB(s). 
[Philippe]: This is new for eNB configuration update. What element in that message is included to inform the neighbouring eNB(s)?
[Steven]: Disagree. There is nothing new for eNB Configuration Update. The existing eNB Configuration Update message has the Served Cells To Delete IE, which can be used by the X2-Proxy to inform the neighbouring eNB(s).
[Philippe]: Then when the HeNB switches on again, how is the proxy informed?
[Steven]: When the HeNB power up, it follow the normal procedure, e.g. detect a neighbouring eNB, then initiates TNL address discovery procedure, etc. Please refer to Section 6.2.1.4.1 of TR37.803 on how X2-Proxy is informed. 
Based on above reasons, there is no impact to current ANR function.
[Philippe]: For all what is explained above, there is an impact. The severity of the impact still needs to be evaluated depending on your next answers.
2.2   Impact on O&M brought by the change of the ANR model

Since there is no change to current ANR function, thus no impact on O&M.
[Philippe]: The change of ANR model brings changes to O&M:

· the first major change is of course the management of a new logical node which is the X2 proxy. As a basics this includes configuration of the X2 proxy, alarm reporting and some counters for statistics.
[Steven]: Disagree. We did not propose any configuration of the X2-Proxy. Please explain what the required configuration is. Also, please note that there is specific OAM defined for the X2-Proxy function in relay node. We did not see the reason to mandate the specification of the similar X2-Proxy function in HeNB-GW.
[Philippe]: Disagree. You are saying that there is specific O&M for the relay proxy, why not for this new proxy function?
[Steven]: Sorry for my mistake in the previous comment. There is NO specific OAM defined for the X2-Proxy function in relay node
· [Philippe]: With regards to the change of the ANR model, the X2 proxy keeps track of the neighbour relationships. Will the X2 proxy report new discoveries or changes to NRs like eNBs do? How is the consistency achieved with the ANR O&M reports from the individual eNBs and HeNBS?
[Steven]: The X2-Proxy does not report the NRs.

The standard does not define how to achieve the consistency for the report from different nodes. If you believe so, please explain how it can be achieved with Direct X2 approach.  
[Philippe]: Can you confirm that the proxy maintains a duplicate of all NR tables presents in all eNBs and HeNBs connected to it? 
If yes, what is the mechanism to ensure consistencies wth these duplicates? 

If yes, how is any discrepancy resolved?
[Steven] The HeNB-GW memorizes the list of neighbouring HeNBs (or eNBs) for each connected eNB (or HeNB), i.e. node-level neighbourship relations. It is not a standardization issue on how to achieve the consistency. You may remember the similar issue discussed for relay, and nothing defined in standard.
So based on above reason, there is no impact to O&M.
[Philippe]: I am still far from convinced.
2.3   Handling of resource status request message in the proxy (the X2 proxy needs to split it?, etc…)

Since this SI is focussing on mobility enhancement only, supporting the X2 Resource Status Request procedure between eNB and HeNB is not a mandatory requirement for eNB, HeNB and X2-Proxy. 
· [Philippe]: If the eNB and HeNB want to use the full X2, does it mean that eNB will need to draw two X2 connections towards the HeNB: one for X2 mobility via the proxy and one for X2 Resource Status Request?
[Steven]: No. Only one X2 via the X2-Proxy.
· [Philippe]: If not, I presume the X2 proxy shall be able to proxy all X2 functions when they are needed.    
[Steven] Please refer to next paragraph, and Section 2.4.

· [Philippe]: Pointing to a reference doesn’t answer my question?
[Steven]: The mentioned reference does answer your question. The next paragraph says “If it is required, the handling of resource status request message in X2-proxy should be done as specified for cell related X2 messages for the DeNB (TS 36.300 Section 4.7.4)....” Section 2.4 also says “If it is required, the handling of load information message in X2-proxy should be done as specified for cell related X2 messages for the DeNB (TS 36.300 Section 4.7.4).”
If it is required, the handling of resource status request message in X2-proxy should be done as specified for cell related X2 messages for the DeNB (TS 36.300 Section 4.7.4). The Resource Status Reporting procedure is handled locally on each X2 interface instance. Upon the reception of the Resource Status Request message containing cells belonging to multiple eNBs or HeNB(s), the X2-proxy may trigger Resource Status Reporting Initiation procedure(s) to the related eNB(s) or HeNB(s). The X2-Proxy may modify the measurement ID before proxying the message and storing the mapping relation for the measurement ID used between eNB and X2-proxy, and the one used between HeNB and X2-Proxy. If one or more eNB(s) or HeNB(s) are involved, the X2-Proxy may wait and aggregate the response messages from all involved nodes to respond to the originating node.
· [Philippe]: What does the proxy do when one or more HeNBs are switched off. Does it still aggregate the incomplete responses? How will the originating eNB react to incomplete responses?    

[Steven]: As explained in Section 2.2, if the HeNB is switched off, the X2-Proxy can detect it by notifying the SCTP association is unavailable. The X2-Proxy can initiates the eNB Configuration Update procedure to notify the neighbouring eNB(s). So the eNB does not initiate the resource status request procedure towards those HeNBs which has been switched off.
[Philippe]: This response doesn’t satisfy me. What about crossing cases dur to the intermediate delay? HeNB has switched off but neighbour eNBs are not yet informed? 
How are you going to recover from this?
[Steven]: This corner case also apply to relay. There is no difference for how X2-Proxy handle it in HeNB and in Relay. The X2-Proxy simply use the partial success to notify the originator.  
2.4   Handling of the load information message in the proxy

Since this SI is focussing on mobility enhancement only, supporting the X2 Load Indication procedure between eNB and HeNB is not a mandatory requirement for eNB, HeNB and X2-Proxy. 
· [Philippe]: If the eNB and HeNB want to use the full X2, does it mean that eNB will need to draw two X2 connections towards the HeNB: one for X2 mobility via the proxy and one for X2 Resource Status Request?
[Steven]: No. Only one X2 via the X2-Proxy.
· [Philippe]: If not, I presume the X2 proxy shall be able to proxy all X2 functions when they are needed.    
[Steven] Please refer to next paragraph, and Section 2.3.
[Philippe]: I guess you mean “last” paragraph, nit “next” ? 
[Steven]: The mentioned reference does answer your question. The next paragraph says “If it is required, the handling of load information message in X2-proxy should be done as specified for cell related X2 messages for the DeNB (TS 36.300 Section 4.7.4).” Section 2.3 also says “If it is required, the handling of resource status request message in X2-proxy should be done as specified for cell related X2 messages for the DeNB (TS 36.300 Section 4.7.4)....”
If it is required, the handling of load information message in X2-proxy should be done as specified for cell related X2 messages for the DeNB (TS 36.300 Section 4.7.4). The Load Indication procedure is handled locally on each X2 interface instance. Upon the reception of the Load Information message containing cells belonging to multiple eNBs or HeNB(s), the X2-proxy may trigger Load Indication procedure(s) to the related eNB(s) or HeNB(s) based on the Target Cell ID.
2.5   Which list of served cells is included in X2 setup Response message

The HeNB-GW memorizes the list of neighbouring HeNBs (or eNBs) for each connected eNB (or HeNB), i.e. node-level neighbourship relations. This information can be used later to only update the affected neighbouring HeNB (or eNB) when the information for an eNB (or HeNB) is changed.
[Philippe]: How is the proxy informed if the eNB removes one HeNB from its NRT?
[Steven]: The eNB can initiate the eNB Configuration Update procedure to notify X2-Proxy.
[Philippe]: See related question in section 2.1.
For eNB initiated X2 Setup procedure (eNB view): the X2-Proxy replies with the X2 Setup Response message. From the neighbouring HeNBs (i.e. femto cell-IDs) reported by the eNB, the X2-Proxy includes those HeNBs that have X2 interface with the X2-Proxy, as the Served Cells in the X2 Setup Response message. For example, eNB1 indicates its neighbouring HeNBs are HeNB1, HeNB2 and HeNB3. HeNB1 and HeNB2 have X2 interface with X2-Proxy. The X2-Proxy includes (the cells of) HeNB1 and HeNB2 as Served Cells in the X2 Setup Response message. 
[Philippe]: I don’t understand how this works:

- is X2 Setup only sent after the SCTP init?
[Steven]: Of course. Just like macro system, the X2 setup can only be performed after the SCTP is established. 
[Philippe]: - what is exactly included in the X2 Setup Request sent by the eNB1 ?
[Steven]: Just like macro system, eNB1 includes the information for its cells and neighbouring cells in the X2 Setup Request message. 
[Philippe]: - If eNB1 has detected HeNB1 and sets up X2 connection, then sends X2 Setup Request to the proxy, how can it indicate HeNB 2 is a neighbour? Indeed, if HeNB2 was already a neighbour of eNB1, since HeNB2 is connected to the proxy, eNB1 would have already setup the X2 connection and sent X2 Setup Request?
[Steven]: There is no change on how eNB1 construct the X2 Setup Request message. Just like in macro system, eNB1 includes the information about its cells and neighbouring cells in the X2 Setup Request message. In case the eNB detects a new neighbouring HeNB after it setup X2 with X2-Proxy, the eNB can initiates X2 eNB Configuration Update procedure to inform the X2-Proxy. 
[Philippe]: Do you mean that the proxy is supposed to dig into the Neighbour Information IE to see if there is any difference? 
[Steven]: As described in Section 6.2.1.5 of TR37.803, “All non-UE-dedicated X2-AP procedures are terminated at the X2-proxy, and handled locally between the HeNB and the X2-proxy, and between the X2-proxy and other eNBs.” It is an implementation issue on how X2-Proxy handle the Neighbour Information IE. 

[Philippe]: Then if there is a difference what does proxy do? Set up X2 towards the newly added HeNBs ?
If yes, this changes completely the current model. Today having a neighbour doesn’t necessarily mean that you draw an X2 towards that nneighbour?
[Steven]: This is a misunderstanding. The X2 is setup as a result of the TNL address discovery procedure. We never propose that the 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.
For HeNB initiated X2 Setup procedure (HeNB view): the X2-Proxy replies with the X2 Setup Response message. The X2-Proxy includes the cells of a neighbouring eNB reported by the HeNB, as the Served Cells in the X2 Setup Response message. 
[Philippe]: What does the HeNB include in the X2 Setup Request? in which IE does it indicate to proxy the cell it has detected? Is it in the Neighbour information IE ?
[Steven]: There is no change on how HeNB construct the X2 Setup Request message. Just like Rel-10 or Direct X2 approach, the HeNB includes the information about its cells and neighbouring cells in the X2 Setup Request message. The neighbouring cell will be in the Neighbour Information IE. 
[Philippe]: Please see previous questions.
[Steven]: Please refer to the answer to the previous questions. 

[Philippe]: Why does the proxy send eNB conf update to other eNBs? To which other eNBs? What are those other eNBs neighbour’s of?
Can you elaborate more this scenario?

[Steven]: The previous text is not related to this section. So it is deled. 
[Philippe]: I don’t understand. Are you saying that the proxy only returns to the HeNB the served cells of the eNB which owns the macro cell newly detected by the HeNB?
[Steven]: Good. You have the correct understanding. ( The original text says “the X2-Proxy replies with the X2 Setup Response message. The X2-Proxy includes the cells of a neighbouring eNB reported by the HeNB, as the Served Cells in the X2 Setup Response message.”
[Philippe]: Then how can we say that this is a proxy? As a proxy it should indicate as its own cells all the cells of eNBs and HeNBs connected to it?
[Steven]: Why is this not a proxy? Do you have any spec define the proxy should indicate all cells?
For X2-proxy initiated X2 Setup procedure (HeNB view): There is no change to eNB/HeNB on how to construct the X2 Setup Response message.
2.6   Call flow with multiple eNBs connecting to same HeNB
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Figure 1 – Two eNBs connecting to same HeNB
Step 4: since HeNB-GW already has the X2 interface with the target HeNB, HeNB-GW can responds back to eNB2 accordingly. 

Step 9: upon the reception of the X2 Setup Request message from eNB2, HeNB-GW knows HeNB1 is the neighboring 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. 
[Philippe]: What does the proxy include in the Neighbour Information IE container in the eNB Conf Update sent to the HeNB  ?
[Steven]: As described in Step 9, the message includes the eNB2’s cells as Served Cells to Add. The Neighbour Information IE is the same as the one received in the X2 Setup Request message from eNB2. 
[Philippe]: Are you saying that suddenly the HeNB sees what it considers as a neighbour eNB (in reality the proxy) adding say 6 new cells?

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. Can you agree that this is a complete departure from the current ANR model?
[Steven]: No. Why do you think this is a “complete departure”? In current macro system, the eNB can initiate the eNB Configuration Update procedure to notify another eNB for adding new cells. In this case, the X2-Proxy initiates the eNB Configuration Update procedure to notify the HeNB. This is same as macro system.
Step 21: eNB1 initiates an X2 HO towards HeNB1, the processing in the HeNB-GW can refer to the call flow Figure Figure 6.2.1.5.1 in TR37.803.

Step 31: eNB2 initiates an X2 HO towards HeNB1, the processing in the HeNB-GW can refer to the call flow Figure Figure 6.2.1.5.1 in TR37.803.

Step 41: HeNB1’s configuration is changed. HeNB1 initiates eNB Configuration Update procedure to notify X2-Proxy. 

Step 43: X2-Proxy initiates eNB Configuration Update procedure to notify eNB1 and eNB2 regarding the changes of HeNB1. 

2.7   Management of simultaneous direct connections and connections via x2 proxy for both eNB and HeNB

In current macro system, the management of X2 connection consists of following functions:
· Adding a new X2 connection

· Updating the X2 connection

· Memorizing how to use the X2-connection
In case of direct X2, the eNB (or HeNB) saves/updates the information of neighbouring cell received during the X2 setup procedure, and eNB configuration update procedure. Talking of implementation details, the eNB (or HeNB) may maintain a table containing the information of the neighbouring HeNBs (or eNBs), and use the target eNB’s ID or target cell ID as an index. When the eNB (or HeNB) need to initiates a HO or other non-UE-associated procedures, towards the target HeNB (or eNB), it checks the related information and determines whether and via which X2 link to be used to perform X2 HO or other non-UE-associated procedures. 

In case the eNB also have an X2 connection with an X2-proxy, the eNB similarly saves/updates information of neighbouring cells (i.e. HeNB) received during the X2 setup procedure, and eNB configuration update procedure. By noticing that the Served cells of the X2-Proxy do not share the same 20-bit eNB ID of the X2-Proxy, the eNB is able to realise X2-connectivity towards the neighbouring HeNB via an X2-proxy, and considers the X2 with the neighbouring HeNB is available. 
[Philippe]: Does the proxy return only one cell in the X2 Setup Response? Or all HeNBs it is connected to?
[Steven]: Please refer to Section 2.5.
[Philippe]: Please refer to my related questions.
[Steven]: Please refer to the answers to the related questions. 
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 or other non-UE-associated procedures, towards the target HeNB, it checks the related information and determines whether and via which X2 link to be used to perform X2 HO or other non-UE-associated procedures. So the only change to support both X2 connections is the cell-data-model in the eNB in order to use X2-proxy.
[Philippe]: Doesn’t this para proves that this proxy does not avoid the impact to the eNB and will entail new IOT?
[Steven]: The impact to eNB and IOT has already been captured in Section 6.2.1.8 of TR37.803.
[Philippe]: I am happy that you now recognize this…:-)
[Steven]: I am also happy that you now recognize this is an already answer question. (
In case the HeNB also have an X2 connection to an X2-proxy, the HeNB similarly saves/updates information of neighbouring cells (i.e. eNB’s cells) received during the X2 setup procedure, and eNB configuration update procedure. By noticing that the Served cells of the X2-Proxy do not share the same 20-bit eNB ID of the X2-Proxy, the HeNB is able to realise X2-connectivity towards the neighbouring eNB via an X2-proxy, and considers the X2 with the neighbouring eNB is available. Talking of implementation details, the HeNB continue to maintain the same table containing the information of the neighbouring eNBs. When the HeNB needs to initiate a X2 HO or other non-UE-associated procedures, towards the target eNB, it checks the related information and determines whether and via which X2 link to be used to perform X2 HO or other non-UE-associated procedures. So the only change to support both X2 connections is the cell-data-model in the HeNB in order to use X2-proxy.
[Philippe]: Doesn’t this para proves that this proxy does not avoid the impact to the HeNB and will entail new IOT?
[Steven]: The impact to HeNB and IOT has already been captured in Section 6.2.1.8 of TR37.803.
[Philippe]: I am now two times more happy :-))
2.8   Description of the complete interaction scheme between S1 GTW and X2 proxy (some already seen e.g. enb conf transfer, mme conf transfer, enb conf update, etc…) 

The X2-Proxy resides in the HeNB-GW. Interaction between the S1-proxy and the X2-Proxy function within the HeNB-GW is an implementation matter. As described in the call flows for X2 Setup, the only interaction between the current HeNB-GW (S1-proxy) functions and the X2-Proxy is for the TNL address discovery procedure and X2 setup. In detail,  
· During TNL address discover procedure, the HeNB-GW may need to replace the eNB (or HeNB)’s IP address with the IP address of the X2-Proxy.

·  For HeNB (or eNB) initiated TNL address discovery procedure, the HeNB-GW save the IP address of the eNB (or HeNB), then use it to initiate the X2 setup with the eNB (or the HeNB). 
· [Philippe]: Can it be confirmed that this X2 proxy therefore mandates the deployment of the HeNB GW?
[Steven]: This question has been answered before, and has been captured in Section 6.2.1.2 of TR37.803. “An X2-proxy, if deployed, resides in the HeNB-GW and provides X2 proxy functionality between HeNBs connected to the HeNB-GW and the eNBs.”
[Philippe]: And do you think this is acceptable?
[Steven]: Sure. This is acceptable.
2.9   Management of ACL list in target RAN node when X2 proxy used (feature introduced by Deutsche Telekom)

In current macro system, when the source eNB initiates the TNL address discovery procedure, it includes its own X2 TNL Configuration information so that the target eNB can add the related IP addresses into the ACL.

When X2-Proxy is used, the HeNB-GW need to replace the X2 TNL Configuration information with the X2-Proxy’s IP addresses during the eNB/HeNB initiated TNL address discovery procedure (Step 3 and Step 7).
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Figure 2 – HeNB initiated TNL address discovery with ACL
Step 3: HeNB-GW replace the X2 TNL Configuration information with its own IP adresses, then forward the eNB Configuration Update message to the MME.

Step 4: Upon receiption of the MME Configuration Transfer message, the eNB1 configures its ACL for the X2 interface with HeNB3.

Step 7: HeNB-GW replace the X2 TNL Configuration information with its own IP adresses, then forward the MME Configuration Update message to the HeNB. Upon receiption of the MME Configuration Transfer message, the HeNB configures its ACL for the X2 interface with X2-Proxy.
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Figure 3 – eNB initiated TNL address discovery with ACL

Step 3: HeNB-GW replace the X2 TNL Configuration information with its own IP adresses, then forward the MME Configuration Update message to HeNB3.

Step 4: Upon receiption of the MME Configuration Transfer message, HeNB3 configures its ACL for the X2 interface with X2-Proxy.

2.10   Management of the “no X2 flag”, “remove flag”, “no ho flag” when X2-proxy used
As described in TR37.803, for each cell that the eNB (or HeNB) has, the eNB (or HeNB) keeps a NRT. For each NR, the NRT contains the Target Cell Identifier (TCI), which identifies the target cell. For E-UTRAN, the TCI corresponds to the E-UTRAN Cell Global Identifier (ECGI) and Physical Cell Identifier (PCI) of the target cell. Furthermore, as described in TS36.300, each NR has three attributes, the “No Remove”, the “No HO” and the “No X2” attribute. The meaning of these attributes would remain unchanged when eNB (or HeNB) has the X2 interface with X2-proxy.
[Philippe]: How is the proxy aware of the changes in the NRs of the eNB?
[Steven]: In case the eNB has an update on its cell information, the eNB can initiate the eNB Configuration Update procedure to inform X2-Proxy. 
[Philippe]: You seem 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?
[Steven]: No. This is same as macro system. When the eNB has an updated neighboring cell information, it can notify the neighboring eNB. 
When the eNB detects a HeNB, the eNB can use existing ANR function to instruct the UE to report the information of the HeNB, and add the HeNB to the Neighbour Relation List. The ANR function also allows O&M to manage the NRT. O&M can add and delete NRs. It can also change the attributes of the NRT. The O&M system is informed about changes in the NRT.
2.11   Present some error handling call flows corresponding to paper R3-120138 

For HeNB initiated TNL address discovery procedure and X2 setup, it is possible that the X2 setup may be failed. 
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Figure 4 – X2 Setup Failure for HeNB initiated TNL address discovery and X2 setup

For eNB initiated TNL address discovery and X2 setup, it is possible that the X2 setup may be failed. 

[image: image5.emf]eNB1

(adr1)

HeNB3

(adr3)

HeNB-GW

(adr2)

MME

HeNB4

(adr 4)

10: X2: X2 SETUP REQUEST (eNB ID1, E-CGI1 ff)

12: X2: X2 SETUPFAILURE

20: X2: X2 CONFIGURATION UPDATE (to add: E-CGI4)

21: X2: X2 CONFIGURATION UPDATE FAILURE

Scenario 1: X2-Proxy reject the X2 Setup

Scenario 2: HeNB reject the X2 Setup

11.X2: X2 SETUP REQUEST

(eNB ID1, E-CGI1 ff)

12.X2: X2 SETUP FAILURE

Scenario 3: eNB reject the X2 eNB 

Configuration Update


Figure 5 – X2 Setup Failure for eNB initiated TNL address discovery and X2 setup

As described in TR37.803 Section 6.2.1.5, the non-UE-dedicated X2 procedures are handled locally between the eNB and the X2-Proxy, and between the HeNB and the X2-Proxy. In case a failure for the non-UE-dedicated X2 procedure, the X2-Proxy terminates the procedure. The X2-Proxy may trigger the associated non-UE-dedicated X2-AP procedure(s) to other side.
[Philippe]: How is partial success handled for non-ue associated procedures with message split? 
[Steven]: As described in Section 2.3, the handling of Resource Status Reporting Initiation procedure is same as the X2 proxy function in DeNB. The X2-Proxy replies with a partial success to the originator.
[Philippe]: So are you saying that we need the full proxy relay DeNB function? (i.e. waiting responses and concatenation?)
[Steven]: As described in Section 2.3 and 2.4, Since this SI is focussing on mobility enhancement only, supporting the full X2 is not a mandatory requirement for eNB, HeNB and X2-Proxy. In case it is needed, it should be done as specified for relay. 
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Figure 6 –Failure for UE-dedicated procedures

As described in TR37.803 Section 6.2.1.5, the X2-Proxy process and forwards the X2 messages for the UE-dedicated X2 procedures. In case the X2-Proxy receives the failure message or error indication message, the X2-Proxy may changes the X2AP ID, and then forward it to the other side.

2.12   More clarification on the transparency issue (i.e. whether the X2GW should be seen as a Macro eNB by other eNBs)

The X2-Proxy appears as an eNB (for X2) to the eNB and HeNB. 

· From the eNB’s perspective, the neighbouring HeNBs connecting to X2-Proxy are considered as cells of the X2-Proxy.
· [Philippe]: Does the eNB know all cells of the X2 proxy?? i.e. all HeNB cells and all eNB cells of HeNBs and eNBs connected to the proxy?
[Steven]: No. As described in above bullet, the eNB only know its neighbouring HeNBs.
[Philippe]: 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?
[Steven]: There is no existing proxy definition to mandate the X2-Proxy should inform the eNB (or HeNB) for all its cells. The X2-Proxy proposal can certainly define what the proxy is. 
· From the HeNB’s perspective, the cells of the neighbouring eNBs are considered as cells of the X2-Proxy.
· [Philippe]: Does the HeNB consider cells of other HeNBs connected to the X2 proxy as cells belonging to the X2 proxy?
[Steven]: This has been described in Section 6.2.1.2 of TR37.803, “An X2-proxy, if deployed, resides in the HeNB-GW and provides X2 proxy functionality between HeNBs connected to the HeNB-GW and the eNBs.”. 
[Philippe]: This doesn’t answer my question. Can you reply to my previous question? How can you talk of proxy if there is no transparency?
[Steven]: As described by previous text and Section 2.5, the X2-Proxy only includes the cells of eNBs as served cells of the X2-Proxy to the HeNB. Why do you think the HeNB consider cells of other HeNBs connected to the X2 proxy as cells belonging to the X2 proxy? If you want to extend X2-Proxy also for HeNB-HeNB, I have no objection. 
2.13   O&M impact (case of proxy reporting more than 256 cells)
Currently, when the eNB is notified of a neighbouring eNB, the eNB can add the neighbouring eNB’s cells into its NRT and notify the OAM. The OAM can change the attributes of the NRT. 

In case the eNB has an X2 connection with the X2-Proxy, the eNB similarly saves/reports the NRT to the OAM, and OAM can change the attributes of the NRT. In case a specific OAM implementation manages the NRT on a per-eNB basis, it may need some changes to manage a NRT table with more than 256 cells for a neighbouring eNB, i.e. X2-Proxy.
2.14   List of open issues from Philippe
This is not my question. Do you acknowledge that the source node e.g. eNB is changed because it newly need to store for each neighbour e.g. HeNB whether it needs to address it via the proxy or direct? 

This is not my question. The use case is not to add a new NR but to remove one. Imagine 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?. 

Are you saying that the proxy will maintain up to date all the NR tables of all the hundreds of nodes connected to it!!! ?

This is not my question. Take the example of the eNB Configuration Update. How does the proxy route the message towards the relevant target HeNB? 

This is new for eNB configuration update. What element in that message is included to inform the neighbouring eNB(s)?

Then when the HeNB switches on again, how is the proxy informed?

Can you confirm that the proxy maintains a duplicate of all NR tables presents in all eNBs and HeNBs connected to it? 

If yes, what is the mechanism to ensure consistencies wth these duplicates? 

If yes, how is any discrepancy resolved?

This response doesn’t satisfy me. What about crossing cases dur to the intermediate delay? HeNB has switched off but neighbour eNBs are not yet informed? 

Then if there is a difference what does proxy do? Set up X2 towards the newly added HeNBs ?If yes, this changes completely the current model. Today having a neighbour doesn’t necessarily mean that you draw an X2 towards that nneighbour?

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. Can you agree that this is a complete departure from the current ANR model?
You seem 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?

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?

3   Conclusion and Proposals
It is proposed to include Section 2 in the TR.
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