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1
Introduction

In RAN3 #69 the X2 TNL address discovery and the X2 setup procedures in case of HeNB GW acting as a X2 proxy between (H)eNB and HeNB have been discussed. The procedures defined originally between macro eNBs seem to be applicable for X2 proxy approach on high level, but the details of the procedures need further clarification. 
 [1] addresses basic architectural principles and this contribution takes them into account.
2
TNL address discovery and X2 setup
2.1

TNL address discovery and X2 setup towards a macro eNB
The preconditions for this scenario are that a X2 connection exists between the HeNB and the HeNB GW (this is assumed to be established right after S1 startup), but no X2 connection is yet established between the eNB serving the detected macro cell and the HeNB GW, see [1] for details of the X2 connectivity principles.

The HeNB has found a macro cell based on the Network Listening Mode and would like to establish the X2 relation towards it. Figure 2.1-1 presents the assumed signaling flow for this procedure.
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Figure 2.1-1 X2 TNL address discovery and X2 setup towards macro eNB

1.
The HeNB, not having any X2 connectivity to the eNB serving the detected macro cell, contacts the CN in the shown case of HeNB GW deployment where the HeNB GW is proxying S1.

Note: 
If the HeNB would be aware of an X2 connection of the HeNB GW towards the eNB, it would have issued an X2: eNB Configuration Update:

2.
The HeNB GW shall check (in his double role as S1 and X2 proxy, whether there is really no X2 connection to the macro eNB available
3.
The eNB Configuration Transfer is forwarded to the MME and is finally received as MME Configuration Transfer at the macro eNB. The HeNB GW, in his role as an eNB serving home cells (see [1]), changes the source node identification from the originating HeNB to the HeNB GW ID and has to memorise from which HeNB the original request came from.

4.
The macro eNB provides the X2 TNL address to the HeNB GW via the MME

5.
The HeNB GW informs the originating HeNB that the X2 TNL address is the already known HeNB GW X2 TNL address to which the originating HeNB is already X2-connected. 
6.
The initiating HeNB is yet not satisfied with the information that an X2 connection seems to be existing (at least as  it understands message 5), it still has to update neighbour-relations towards its peer (= HeNB GW) and …
7.
… issues an eNB Configuration Update message.
8.
The HeNB GW was silent so far. As a general rule, it should not issue any X2 Setup / eNB Configuration Update on its own, It is always the peer nodes, ie HeNBs, eNBs talking to each other.
The role of the HeNB GW is just to manage X2 connections with the principle of having only a single one towards any eNB/HeNB connected to it.
In this case, the HeNB GW is aware of a missing X2 connection towards the macro eNB and translates the eNB Configuration Update into an X2 Setup, indicating itself as the originator.. The HeNB GW, proxying the originating HeNB, should indicate only the originating HeNBs served cell.
9.
The macro eNB indicates all its served cells within the Setup Response.
10.
The HeNB GW terminates the still running eNB Configuration Update procedure with answering finally the HeNB,
Note:
Some mechanism might be needed to allow the HeNB GW to correlate messages in case of nested Setup/Update procedures, like messages 1, 3, 4 and 5 or messages 7-10, e.g. a transaction id or similar.
Based on the procedure description presented above we propose following conclusions:

Proposal 0: (basic rule) the HeNB GW shall not trigger any X2 Setup / eNB Configuration Update procedure on its own without being triggered by an eNB/HeNB. The HeNB GW shall only relay communication between peer eNB/HeNB nodes via X2AP means.
Proposal 1: Due to the principle of the HeNB GW, proxying the originating HeNB for the macro eNB, the S1: eNB Configuration Transfer message and the X2: X2 Setup Request message sent from the HeNB-GW to the macro eNB shall contain as the source eNB ID the eNB ID of the HeNB-GW.
Proposal 2: In case the X2 TNL address received in MME Configuration transfer from HeNB GW by originating HeNB is the already known HeNB GW X2 TNL address to which the originating HeNB is X2-connected, the originating HeNB shall assume the X2 connection exist towards the eNB serving the detected macro cell and no further X2 setup is initiated.
Proposal 3: The eNB Configuration Update procedure requires enhancements indicating the original source in order to support the X2 proxy function. 
2.2
Setup of X2 connectivity between a macro eNB (X2 connection to HeNB GW existing) and a HeNB (X2 connection to HeNB GW existing as well)

The HeNB discovers a new macro cell and would like to be X2-connected to it.
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Figure 2.2-1 X2 TNL address discovery and X2 setup towards macro eNB

1.
The HeNB, not having any X2 connectivity to the eNB serving the detected macro cell, contacts the CN, in case of HeNB GW deployment the HeNB GW, proxying S1.

Note: 
If the HeNB would be aware of an X2 connection of the HeNB GW towards the eNB, it would have issued an X2: eNB Configuration Update:

2.
The HeNB GW shall check (in his double role as S1 and X2 proxy, whether there is really no X2 connection to the macro eNB available. Though it detects, that there is X2 connectivy available between the GW and the macro node, 

3.
The HeNB GW provides (its) X2-TNL address right away.

4.
The HeNB interprets the existence of the X2 connectivity, that obviously the cell data bases are not updated and

5.
initiates the X2: eNB Configuration Update procedure towards the HeNB GW. The macro eNB needs to be indicated as the real target, details FFS.

6.
The HeNB GW, proxying the HeNB, forwards the Update message to the macro eNB.

7.
The macro eNB answers with eNB Configuration Update Ack but has to include the HeNB node Id as target, details FFS. 
8.
The HeNB GW forwards the Ack to the HeNB indicated in the Ack message from the macro eNB

Proposal 4: In case the X2 connection exist from the HeNB GW towards the targeted macro eNB and originating HeNB, the HeNB GW provides (its) X2-TNL address in MME Configuration Transfer to HeNB as response to the eNB Configuration transfer requesting for the X2 TNL address for the eNB serving the detected macro cell.
2.3 TNL address discovery and X2 setup towards a HeNB system

The TNL address discovery and X2 setup towards a HeNB system are relevant procedures for the scenario the macro eNB becomes aware of a new HeNB cell based on the UE measurement reporting (e.g. ANR procedure). However the HeNBs are assumed to verify their radio environment when switched on before turning to the normal operation mode. During this radio environment monitoring the HeNB should be able to find out the neighboring cells (also neighboring macro cells), the potential candidates for X2 relation.
Therefore it is justified to assume that in typical case an open access HeNB will be able to trigger for X2 connection setup towards the eNB(s) serving the macro neighbor cell(s) of HeNB already before the targeted eNB has become aware of the existence of the new HeNB cell based on the UE reporting.

Proposal 5: It is proposed to consider in TSG RAN3 if the TNL address discovery and X2 setup procedures initiated by the HeNB(s) should be prioritized in further discussions in order to define the solutions for the typical scenarios as the first step.
3 Conclusions
This contribution address further details of the TNL address discovery and X2 setup procedures in case of HeNB GW acting as a X2 proxy between the (H)eNB and the HeNB.
Following conclusions are proposed as further working assumptions:
Proposal 0: (basic rule) the HeNB GW shall not trigger any X2 Setup / eNB Configuration Update procedure on its own without being triggered by an eNB/HeNB. The HeNB GW shall only relay communication between peer eNB/HeNB nodes via X2AP means.
Proposal 1: Due to the principle of the HeNB GW, proxying the originating HeNB for the macro eNB, the S1: eNB Configuration Transfer message and the X2: X2 Setup Request message sent from the HeNB-GW to the macro eNB shall contain as the source eNB ID the eNB ID of the HeNB-GW.
Proposal 2: In case the X2 TNL address received in MME Configuration transfer from HeNB GW by originating HeNB is the already known HeNB GW X2 TNL address to which the originating HeNB is X2-connected, the originating HeNB shall assume the X2 connection exist towards the eNB serving the detected macro cell and no further X2 setup is initiated.

Proposal 3: The eNB Configuration Update procedure requires enhancements indicating the original source in order to support the X2 proxy function. 

Proposal 4: In case the X2 connection exist from the HeNB GW towards the targeted macro eNB and originating HeNB, the HeNB GW provides (its) X2-TNL address in MME Configuration Transfer to HeNB as response to the eNB Configuration transfer requesting for the X2 TNL address for the eNB serving the detected macro cell.

Proposal 5: It is proposed to consider in TSG RAN3 if the TNL address discovery and X2 setup procedures initiated by the HeNB(s) should be prioritized in further discussions in order to define the solutions for the typical scenarios as the first step.
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2. HeNB-GW notices that there is no X2 connection towards that macro eNB





6. X2 connection exist to the HeNB GW, no X2 setup initiated
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7. X2 Setup Request


Source eNB ID: HeNB GW ID
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5. S1: MME Configuration transfer 
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4. S1: eNB Configuration transfer
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3. S1: MME Configuration transfer
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3. S1: eNB Configuration transfer
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1. S1: eNB Configuration transfer


Target: eNB ID, TAI; �Source eNB ID: HeNB ID, TAI, 	Request=X2 TNL 
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10. X2: eNB Configuration Update Ack





2. HeNB-GW notices that there is no X2 connection towards that macro eNB





6. X2 connection exist to the HeNB GW, X2 Configuration to be updated (eNB/macro cell seen by HeNB as if being served by the HeNB GW)





7. X2: eNB Configuration Update








9. X2 Setup Response





8. X2 Setup Request


Source eNB ID: HeNB GW ID


HeNB indicated as the served cell , macro eNB cells indicated as the neighbors 





5. S1: MME Configuration transfer 


Source eNB ID: eNB ID, target eNB ID: HeNB ID, addr of HeNB-GW
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4. S1: eNB Configuration transfer
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3. S1: eNB Configuration transfer
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1. S1: eNB Configuration transfer


Target: eNB ID, TAI; �Source eNB ID: HeNB ID, TAI, 	Request=X2 TNL 
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1. S1: eNB Configuration transfer


Target: eNB ID, TAI; �Source eNB ID:: HeNB ID, TAI, 	Request=X2 TNL 





3. S1: MME Configuration transfer 


Source eNB ID: eNB ID, target eNB ID: HeNB ID, addr of HeNB-GW





6. X2 eNB Configuration Update


HeNB as served cell information 





7. X2 eNB Configuration Update Ack


HeNB Id as target Id to be added to the message





5. X2: eNB Configuration Update


HeNB as a served cell information, �macro eNB as target ID to be added to message





4. X2 connection exist to the HeNB-GW, no X2 setup initiated





2. HeNB GW notices that there is X2 connection towards that macro eNB and HeNB.





8. X2: eNB Configuration update ack








