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1 Introduction
The present contribution discusses the physical layer impairment for the PCI detection. The false detection on the synchronization channel may make the UE read the wrong PCI value. Reporting the wrong PCI value may further confuse the serving eNB to make the wrong inbound handover decision. This phenomenon worsens the PCI confusion for the inbound handover in the hybrid network of the macro and home eNBs since the UE may not have any cell specific information before measuring the home eNBs.
2 Impact of physical layer impairment
According to the definition in TS 22.220 [1], the home eNB is to provide access in the environment of domestic, business and commercial enterprises. The coverage of a macro eNB may overlap multiple home eNBs since the home eNB has much smaller transmission power to restrict the interferences to the macro eNB. Obviously, when a UE is located in such network, it may experience signals originated from either macro eNBs or neighbor home eNBs.
Consider a more sophisticated scenario, which the UE is not only being located in the cell edge of three different macro eNBs but also stays in the area where multiple home eNBs may overlay, as shown in Fig. 1. In this scenario, the UE may experience more complex signals superposing the transmissions from macro and home eNBs. The false detection of the synchronization channel from such complex superposing signals may likely happen. Since the PCI value may be obtained by the combination of P-SCH and S-SCH, the number of detected PCI values may be excess of the accurate amount of neighboring home eNBs. In other words, the UE may detect the PCI value which is not exactly belonged to any home eNB in the UE’s neighborhood. Although the UE may use the reference signal to double check the validity of the acquired PCI value before reporting, it still probably mis-detects the PCI value due to the lack of orthogonality among reference signals, especially in such sophisticated network topology. Take figure 1 as an example. Suppose macro eNB 1 is the serving eNB for the UE. The false detection issue may make the UE report HeNB 1 with PCI=9 to the serving macro eNB instead of reporting PCI=5.

[image: image4.png]



The phenomenon of false detection issue mainly happens in the hybrid network of macro and home eNBs. In the legacy network topology, the serving macro eNB may request the UE to report the signal strength of certain eNBs with the given PCI values. However, in the hybrid network of macro and home eNBs, the number of home eNBs in the coverage of a macro eNB may be up to hundreds or thousands, but the number of PCI values in Rel-8 LTE is only 504. It may not be possible to list all the PCI values of the under laying home eNBs to the UE before the inbound handover since the number of home eNBs may be more that the maximum number of PCI. Furthermore, in TS 36.331 [2], the measurement configuration does not include the CSG type home eNB deployment in the neighbor list. As a result, to measure the signal strength of the neighbor home eNB, the UE may blindly detect the PCI values without the helps from the serving eNB. Such the blind detection of PCI value in a sophisticated network may even worsen the false detection issue.
From the viewpoint of RAN2, the false detection issue due to the physical layer impairment may cause the UE reporting the wrong PCI value of the neighbor home eNB. Without the correct PCI information in the measurement reporting message, the serving macro eNB may not exactly know which home eNB the UE measures and reports. Thus, the serving macro eNB may make the wrong inbound handover decision and may forward the UE’s data to the incorrect home eNB. For example, in Fig. 1, when the UE reports the measurement result of HeNB1 with incorrect PCI value, says PCI=9, the serving macro eNB may send HO request and forward data to HeNB2, not HeNB1. Such the wrong inbound HO decision may probably make the UE not successfully handover to the target home eNB and return to the serving macro eNB. Even worse, the UE may lose the connection to the network and may have to establish RRC connection again.
3 Way forward
Here, we suggest several ways forward.
Proposal 1: RAN2 is suggested to send LS to RAN1 to verify whether the false detection will be an issue for the inbound handover.
Proposal 2: If the false detection is an issue for the inbound handover, RAN2 is required to discuss how the new inbound handover procedures take this issue into account.
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Fig. 1 An exemplary of sophisticated network topology for inbound handover from macro eNB to home eNB.
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