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Discussion and decision 
1 Introduction 
The priority of the Rel-11 WI on FeICIC is on the improved detection of PCI and system information (MIB/SIB-1/Paging) as well as improved DL control and data detection and UE measurement/reporting in the presence of dominant interferers (including colliding and non-colliding RS, as well as, MBSFN used as ABS, as well as, ABS subframe configurations) for FDD and TDD systems [1].
In this paper, we discuss a potential network issue due to UE employing improved cell detection technique for detection of weak neighbouring cells with up to 9 dB bias, agreed in RAN1#67.
2 Discussions
Assuming no subframe offset, by applying interference suppression/cancellation at UE receiver, the PSS/SSS/PBCH/CRS of the interferers can be removed from the received signals to improve the SNR of PSS/SSS/PBCH of the victim cell. If the CRSs also collide, the CRS SNR of victim cell can also be improved, thereby improving the detection of the PDCCH/PDSCH and improving the measurement of the victim cell. 

If the dominant interferer is a non-allowed femto cell, this technique allows the victim UE to maintain connectivity with the macro/pico cell. 
If the dominant interferer is a macro cell in a macro-pico deployment scenario, assuming colliding PSS/SSS, this enhancement facilitates the detection and handover to pico cells with range expansion. Without the interference cancellation capability, the UE might not detect the pico cell with cell range expansion (CRE) although it is within the extended coverage of the pico cell. This is illustrated in Figure 1.
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Figure 1: Improved neighbouring pico cell detection with PSS/SSS interference cancellation

Although UE interference cancellation is an important technique to resolve the interference problem for HetNet, it is intended to be used for HetNet with time-domain ICIC. It is important to investigate if there is any undesirable side effect as a result of UEs applying the technique to detect neighbouring cells not applying CRE or to detect neighbouring cells in a legacy network. 
We consider a HetNet with colliding PSS/SSS and non-colliding CRS. As mentioned, applying interference cancellation on PSS/SSS enables detection of cells that would otherwise not be detected. Upon detection of the unintended cells, i.e. cells not applying CRE, the UE shall commence unrestricted measurement on CRS to generate RSRP result. Since the cell was detected at a distance further away than would normally be the case, the CRS REs of the cell concerned contain potentially much higher interference power (e.g. from the control/data of serving cell). As a result, the RSRP measurement of the cell detected could be inaccurate, e.g. it is shown in [4] that the RSRP value may dramatically increases, up to 4dB (for 5dB bias), due to the strong interference power. 
Due to the inflated RSRP value, a reporting event may be triggered by the UE. As a result, the measurement result and the detected cell’s PCI may be reported by the UE to the network, which may lead to handover initiation by the network. The handover will likely fail since the target cell’s signal is actually too weak. This problem is illustrated in Figure 2. 
Observation: Applying improved cell detection technique on cells without CRE may lead to inflated RSRP measurement and triggering of premature HO. 
Based on the agreement in RAN1#68 to use Rel-10 signalling to assist cell search, measSubframeCellList-r10, which provides the list of neighbouring PCIs that RRM measurement resource restriction is applied, can be utilized to resolve the problem.  
Proposal: For cells not included in measSubframeCellList-r10, the UE does not measure/report the cells detectable using improved cell detection technique but not detectable without the improved cell detection technique.  
It is noted that even if PSS/SSS cancellation is not used by the UE and the cell detection for weak cells is instead improved by tuning the cell detection threshold which increases the sensitivity of cell detection [5], the problem of the inflated RSRP still exists and the proposed approach can be applied. In this case, separate threshold designed for detecting the weak cells can be considered for the improved cell detection.
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Figure 2: Potential HO failure caused by inflated RSRP measurement of neighbouring cell
3 Conclusions
In this paper, we discussed a potential network issue due to UE employing the improved cell detection technique for weak neighbouring cells with up to 9 dB bias. Conclusions are as follows:
Observation: Applying improved cell detection technique on cells without CRE may lead to inflated RSRP measurement and triggering of premature HO. 
Proposal: For cells not included in measSubframeCellList-r10, the UE does not measure/report the RSRP/RSRQ of cells detectable using improved cell detection technique but not detectable without the improved cell detection technique.  
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