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1. Introduction
There are commonalities between a HeNB-GW and a Donor eNB since both embeds an X2 and an S1 proxy functions. However, one difference is that a Relay Node has the same eNB-Id than the DeNB it is attached to, although HeNBs will have an eNB-Id independent from the HeNB-GW identifier. 

The present contribution reminds the issues on ANR function when an eNB detects a neighbouring HeNB, and propose a solution.
2.  Discussion
eNB detects a HeNB cell
This scenario is illustrated in Figure 1, and message flow depicted in Figure 2
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Figure 1: eNB detects a HeNB cell
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Figure 2: Message flow when eNB detects a HeNB cell
At step 9, it is supposed that the HeNB-GW answers with its own eNB-ID. 

We have then an issue at step 10. Indeed, eNB1 gets a eNB Confiuration Tranfer message indicating a source eNB which does not match the target eNB included in its initial request.  Since eNB Configuration Transfer procedures are not transaction based, eNB1 is not able to match its initial request with the received pieces of information: eNB1 is not able to match eCGIHeNB with the eNB-Id it has to setup the X2 interface with.

Another option is that at step 9, the HeNB-GW answers with the eNB-Id of the HeNB-GW.

eNB1 is now able to match the MME Configuration Transfert with its initial request, but the mismatch issue will raise then at step 13, when establishing the X2 interface [2148, Samsung]. Indeed, eNB1 sets up a request to the HeNB-GW thinking it is the HeNB, but receives in the setup response a node id that will not match.
To solve this issue, we propose the following:

The HeNB-GW explicitly indicates in the TNL discovery response its proxy function. Indeed, HeNB-GW sends a eNB Configuration Transfer which includes:

- Source eNB-ID and Target TAI set to eNB-IDHeNB and TAIHeNB
- A new IE Proxy eNB-ID set to eNB-IDHeNB-GW
- TNL address set to HeNB-GW's TNL address
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Figure 3: Explicit proxy indication

3. Conclusion
Since HeNB-GW have an eNB-ID which is different than the eNB-IDs of HeNBs attached to it, eNBs will not be able to establish an X2 interface to a HeNB-GW through ANR function when discovering a HeNB cell.

One alternative is to assume that the X2 interface between an eNB and a HeNB-GW will always be configured by O&M and will not be triggered by ANR function.

We propose alternatively to keep the possibility to use the ANR function.
To that end, we propose to introduce a Proxy eNB-ID IE in S1- MME/eNB Configuration Transfer message.
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