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1. Introduction

In the last meeting we have agreed to report CSG ID of neighbor HeNBs in the SON-ANR procedure. With the introduction of neighbor HeNBs into ANR procedure, the inbound handover procedure may be simplified. In this contribution we will discuss the application scenario of ANR, and consider detailed procedures of inbound handover with different access modes.
2. Discussion
2.1. Application scenario of ANR
We will discuss inbound handover under two scenarios: coordinated deployment and uncoordinated deployment of HeNBs.
For R8 implementation, only when eNB finds an unknown neighbor cell, it will initiate SON-ANR procedure. An unknown neighbor cell is defined as a cell that doesn’t have related information in NRT (Neighbor Relations Table) according to the frequency and PCI information of that cell from measurement reports. After successful ANR report, the eNB will include the reported information (i.e. ECGI) into the NRT.
We have agreed to report CSG ID of HeNB cells through the existing ANR function. If HeNBs are coordinative deployed, there will be no PCI confusion and current SON-ANR mechanism is sufficient. But the situation will be different in the case of uncoordinated deployment. See Figure 1 below.
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Figure 1

Uncoordinated deployment of HeNBs means that there exists PCI confusion. At the beginning, eNB3 finds an unknown cell, HeNB1, and creates related neighbor cell list in NRT via ANR procedure. Then HeNB2 switches on with the same PCI1 and frequency f1 as HeNB1. Even if some UE reports measurement result of HeNB2, eNB3 will not initiate ANR procedure. That is because that HeNB2 seems to be a known cell to eNB3 since NRT has already had an entry matching with PCI1 and f1. That means eNB3 will never have the neighbor information of HeNB2 with current SON-ANR mechanism. When a UE wants to handover to HeNB2, there may result in handover failure if eNB3 sends the handover preparation message according to currently incomplete NRT.
There are two options to solve the problem. One is to maintain different items with same PCI but different ECGIs through enhancement of SON-ANR function. The other is not to maintain any entries in NRT for HeNBs if HeNBs are uncoordinated deployed.
For the first option, firstly it is complicated to build and maintain a complete NRT. Under a dense deployment of HeNBs, macro cells have to deal with a large number of neighbor HeNBs. Moreover, HeNBs switch off/on more frequently than macro eNBs. It is hard for eNBs to maintain an accurate and complete NRT.
Secondly, it is even not useful to maintain complete neighbor cells information via the enhancement of SON-ANR function for uncoordinated deployment of HeNBs. Assume that we have maintained a complete NRT, which contains different items with different E-CGIs for PCI confusion cells, via some ways to enhance SON-ANR function. But let us analyze the following cases：
Case 1: There are multi-items in NRT for the PCI of a target cell, i.e. PCI confusion happens. Then the eNB has to request the UE to read SI. The UE has to report at least ECGI/TAI to the eNB so that the eNB can identify and address the target cell. The eNB can obtain the CSG ID of the target cell by searching NRT according to the reported ECGI.
Case 2: There is only one item in NRT for the PCI of a target cell, but the target cell is closed mode. Then the UE has to report the preliminary access check result to the source eNB. That means that the UE still has to read SI.
Case 3: There is only one item in NRT for the PCI of a target cell with hybrid mode. In this case, the eNB doesn’t need to request the UE to read SI because it can identify and address the target cell by searching NRT.

In summary, even if we could enhance SON-ANR function, the UE has to read SI and report some information in most cases if HeNBs are uncoordinated deployed. The total size of “E-CGI+TAI” is more than 60bits, which is about two times of CSG ID (27bits). If we have to read SI in most cases, why not report CSG ID together with E-CGI/TAI instead of maintaining a complicated NRT?

Consequently, due to its less benefit and complexity, there is no necessity to enhance SON-ANR function, and we should not maintain entries in NRT of uncoordinated deployed HeNBs.
Proposal 1: ANR is only applicable to the scenario of coordinated deployment of HeNBs.
2.2. Inbound HO with different access modes
Hybrid cells may be deployed in an enterprise or a campus. Considering its special use cases and its sparse deployment, it is possible to deploy hybrid cells in a coordinative way, which means no PCI confusion. Then we can maintain NRT via current SON-ANR mechanism, including hybrid cells and macro cells. If the target cell is a hybrid cell, the source eNB can identify and address it by searching NRT instead of SI reporting. Additionally, hybrid cells can be accessed by member UEs as CSG cells and non-member UEs as normal cells. RAN3 has agreed to include CSG ID and access mode in HANDOVER REQUI RED message in the case of a hybrid target cell, and MME decides the membership of the UE based on CSG ID. Therefore, it is not necessary for the UE to report the preliminary access check result. This means that it is enough to report common measurement reporting for inbound handover if the target cell is a hybrid cell with coordinated deployment. And there will be no additional handover delay caused by SI reading.
In the case of closed cells, we must have preliminary access check in UEs for inbound handover. The source eNB only initiates handover preparation for cells for which UE has verified the membership status. This means that we have to request UE to read SI every time if the access mode of the target cell is closed. Meanwhile, we think it is difficult to deploy closed cells in a coordinative way and there will be no related neighbor information in NRT for closed cells, as well as CSG ID. Therefore, besides the preliminary access check result, E-CGI, and TAI, UE should also report CSG ID together in SI reporting as necessary information for inbound handover.
Proposal 2: UE reports CSG ID in SI reporting together with the preliminary access check result, E-CGI, and TAI.
3. Conclusion

In this contribution we discuss the application scenario of ANR, and further consider inbound handover procedure with different access modes. We propose:
Proposal 1: ANR is only applicable to the scenario of coordinated deployment of HeNBs.

Proposal 2: UE reports CSG ID in SI reporting together with the preliminary access check result, E-CGI, and TAI.












_1323698082.vsd

