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1 Introduction

RAN3 has agreed to include the target RNL ID in the X2 setup request, and on the working assumption to specify a new registration procedure for the HeNB [1]. It was thereby agreed not to rely on the TNL address discovery procedure to resolve the IP address of a newly found neighbor.
Given that the TNL address discovery procedure is a well-established procedure in S1AP, it cannot be ruled out that a (H)eNB deployed in the same area as the (H)eNBs connected to the X2-GW, may initiate the procedure in order to look up the address of a newly found neighbor (which happens to be connected to the X2-GW).

This will happen when non-X2-GW-aware (H)eNBs, pre-Rel-12 (H)eNBs, and even X2-GW-aware (H)eNBs which are not connected to any X2-GW, are deployed in the same area. We feel therefore that we should decide on what to do in this scenario.
2 Discussion
2.1 The Scenario
As briefly mentioned in the introduction, we assume a very dense network deployment, where X2-GW-aware and non-X2-GW-aware eNBs are deployed in the same area. In such a situation, a UE connected to a non-X2-GW-aware (H)eNB may report a cell of a nearby HeNB which is connected to an X2-GW. According to current standards, the serving (H)eNB may initiate a TNL address discovery procedure towards the MME to obtain the address of the node to which the measured cell belongs (target node). According to recent agreements by RAN3, this procedure cannot be used to determine the address of the target node or of its X2-GW; nevertheless, this is a valid and supported procedure so it can be reasonably expected that any (H)eNB may initiate it. We should therefore agree on how it shall be handled when an X2-GW is deployed.
Proposal 1: RAN3 should consider the scenario of a non-X2-GW-aware (H)eNB, deployed in the same area as an X2-GW, initiating a TNL address discovery procedure toward a HeNB connected to the X2-GW.

2.2 Possible Outcomes
The MME cannot reply directly to the initiating node (e.g. with a pre-configured address or some invalid information): according to current definitions it does not interpret the RAN configuration information in the initiating ENB CONFIGURATION TRANSFER message, but it transparently transfers the included SON Configuration Transfer IE to the indicated eNB [2].
Observation 1: The MME cannot reply directly to the initiating node (e.g. with a pre-configured address or some invalid information) without violating current standards.
For the same reason, failing the procedure directly in the MME (e.g. replying with the S1AP ERROR INDICATION message) is not possible without significantly changing the behavior of the procedure. Also in this case, the MME would need to interpret the ENB CONFIGURATION TRANSFER message contents to find out that the target is connected to an X2-GW and that therefore this procedure is not supported. This would again violate current procedure definitions.
Observation 2: The MME cannot fail the eNB Configuration Transfer Procedure (e.g. by sending the ERROR INDICATION message to the originating node) without violating current standards.
We note that also failing the procedure selectively, i.e. only when the target is a HeNB connected to an X2-GW, does not seem practical: it would still require the MME to decode and interpret the information provided by the initiating (H)eNB.
Observation 2bis: Failing the eNB Configuration Transfer Procedure in the MME selectively, i.e. only for target HeNBs connected to an X2-GW, does not seem practical, and would also violate current standards.
To have the target HeNB reply to the procedure signaling its own IP address, or the IP address of its X2-GW, would violate the recent RAN3 agreement [1] not to use this procedure when an X2-GW is deployed.

Observation 3: The target HeNB cannot reply to the eNB Configuration Transfer Procedure by signaling its IP address or the IP address of its X2-GW without violating RAN3 agreements.
Therefore, possible outcomes to this address discovery procedure initiation are:

1) The target HeNB fails the procedure;

2) The target HeNB signals an invalid address to convey that the procedure is not supported.

2.2.1 Failing the Procedure in the Target

The eNB Configuration Transfer procedure is a Class 2 procedure, so currently the only way to convey a failure from the target HeNB to the MME is by sending a generic error indication, e.g. using the S1AP ERROR INDICATION message with an appropriate cause value. In this particular case, the “Transport Resource Unavailable” cause might possibly be used.
Upon receiving the failure indication, the MME would understand that the procedure is failed and send another ERROR INDICATION message, with an appropriate cause value, to the initiating (H)eNB. The initiating (H)eNB would then consider the X2 interface with the target node as unavailable. The signal flow is shown in Figure 1 below.
It is worth noting that such an “error relaying” arrangement seems to be quite cumbersome and unreliable, because it relies on a double relaying of uncorrelated error messages and cause values (also subject to different interpretations according to implementation). In particular, it seems particularly inefficient to use a total of four messages simply to convey a procedure failure.
Proposal 2: Failing the TNL address discovery procedure in the target is not optimal.
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Figure 1 Failing the TNL address discovery procedure in the target HeNB.
2.2.2 Target Signals an Invalid Address

In this case, the target HeNB does reply with an ENB CONFIGURATION TRANSFER message, but it includes an invalid address in the X2 TNL Configuration Info IE which the MME then relays to the initiating (H)eNB. The signaling flow is shown in Figure 2 below.
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Figure 2 The target HeNB includes an invalid address to signal that the procedure is not supported.

We should note that also this option seems quite inefficient, since it also relies on four messages to convey a single failure.

Proposal 3: Signaling an invalid address from the target to signal that the procedure is not supported, is also not optimal.

3 Conclusions and Proposal
We have discussed the scenario of non-X2-GW-awware (H)eNBs deployed in the same area as an X2-GW. Such (H)eNBs may initiate a TNL address discovery procedure toward neighbor HeNBs which are connected to the X2-GW. There currently seems to be no efficient way to signal to such a (H)eNB that the TNL address discovery procedure is not supported in case of X2-GW deployment.
Proposal 1: RAN3 should consider the scenario of a non-X2-GW-aware (H)eNB, deployed in the same area as an X2-GW, initiating a TNL address discovery procedure toward a HeNB connected to the X2-GW.

Proposal 2: Failing the TNL address discovery procedure in the target is not optimal.
Proposal 3: Signaling an invalid address from the target to signal that the procedure is not supported, is also not optimal.
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