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1 Introduction

In RAN3#69 meeting, the issue of how to differentiate Macro eNBs (MeNB) from open-mode HeNBs has been discussed [1].
In this contribution, we discuss some problems of the existing solutions and propose our recommendations to resolve these problems.
2 Discussion

In Heterogeneous Networks (HetNet) where MeNBs and open-mode HeNBs coexist, given the E-CGI of a reported cell, it is not possible to properly derive the eNB ID (i.e. either 20 bits eNB-ID or 28 bits HeNB-ID) based on the existing ANR mechanism. In such a scenario, an open-mode HeNB is indistinguishable from a normal Macro-cell. This problem may be solved by manually configuring the eNB type of every neighbour cell for each individual eNB in the network. Obviously, it requires lots of OAM configuration efforts, especially considering that an HeNB may be switched on/off at any time, making the activation timing of the ANR process unpredictable.
Both network-based and UE-reporting based solutions have been proposed to solve the above problem [2]. The UE-reporting based solution is an extension of existing UE measurement mechanism, by requesting the UE to report the eNB type of neighbour cells. The problem for this solution is that legacy UEs can not recognize and report this new Information Element (IE), which results in backward compatibility issues and thus becomes less attractive than the network-based solution. To maintain the backward compatibility, the network-based solution is preferred.

Proposal 1: Network-based solution should be considered as way forward for differentiating MeNBs and open-mode HeNBs.

Network-based solution proposed in [3] relies on PCI a range split method. However, as pointed out in [2], PCI range split scheme introduces coupling between eNB type and access mode, and cannot avoid OAM configuration effort unless the scheme is standardised. Moreover, due to the limited number of PCIs (namely 504), how to assign the proper range for open/close/hybrid HeNBs and MeNBs may cause a number of problems, such as PCI confusion, Inter-Cell Interference (ICI), etc.

Another network-based solution described in [2] suggests exchanging eNB type information in X2 setup or handover procedures. However, it is not applicable to the ANR scenario, where the source eNB does not know the TNL address of its neighbour eNBs.
In the sequel, we will consider other network-based candidate solutions.
2.1 CN-based solution
One straightforward solution is that the source eNB directly forward the E-CGI to MME instead of deriving the eNB type from the reported E-CGI. In other words, this method leaves the derivation of the eNB type to the MME.
However, the above method shifts RAN’s work to CN, which will inevitably increase the latter’s complexity. Furthermore, given that the HeNB GW may “hide” the HeNBs, which is the case of GW-based X2 connection, the MME may not be able to properly route messages targeting the HeNBs that are served by the HeNB GW.
Proposal 2: CN-based solution should not be considered as the solution to the HeNB addressing issue.
2.2 Cell identity based solution
Instead of splitting the PCI, a better solution may be to split the cell identity. The cell identity can be divided into two sets, one for Macro-cell and the other for Femto-cell. When eNB or HeNB receives the E-CGI of a neighbour cell from the UE, it can retrieve the cell identity from E-CGI and determines the eNB type of the neighbour by checking which set the cell identity belongs to. If the cell identity is in the set of Macro-cell, the neighbour should be a MeNB, thus the 20 leftmost bits of the cell identity should be the eNB ID of the neighbour; otherwise, the neighbour should be a HeNB and the cell identity itself should be the ID of that neighbour.
The advantages of the cell identity range split method include:
a) As a network-based solution, it has no impact to UE’s behaviour;
b) Decouple the eNB type from its access mode;
c) It is independent from the PCI selection, so PCI can be chosen by eNB mainly from PHY-level motivations, such as ICIC, etc;
d) It can be applied to node that doesn’t have OTA interface, namely HeNB GW. As a result, the issue of avoiding X2 connection setup between HeNB GWs can be resolved [4];
e) It is more flexible because cell identity has a larger legitimate space than PCI.
Proposal 3: The proposed cell identity based method is adopted as the solution to the HeNB addressing issue.

3 Conclusion
In this contribution, we discuss the issues of some existing solutions to differentiate macro and open HeNB. We also discuss some new solutions. It is proposed to agree on the following:
Proposal 1: Network-based solution should be considered as way forward for differentiating MeNBs and open-mode HeNBs.
Proposal 2: CN-based solution should not be considered as the solution to the HeNB addressing issue.
Proposal 3: The proposed cell identity based method is adopted as the solution to the HeNB addressing issue.
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