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1. Introduction
In RAN1 #67 meeting, RAN1 agreed to support up to 9 dB of the CRE bias values and network assistance is required to enable improved performance of cell detection [1]. 

In this contribution, we describe further network signaling details for the UE to detect cells with improved performances in a 9dB CRE environment. 

2. Discussion – Cell Detection Principles
If a UE is located in a range expanded area while being connected to the macro eNB, the eNB hands over the UE to the pico eNB for traffic off-loadings. Then, the UE tries to acquire time/frequency synchronization based on received PSS/SSS/PBCH of the pico eNB. However, as the CRE bias value increases, the UE may fail to receive the pico eNB’s PSS/SSS/PBCH due to high interferences from the macro eNB, which is difficult to avoid. Especially, in case of large CRE bias values beyond 6dB, the UE is not able to obtain synchronization information for which PSS/SSS/PBCH is contaminated by the interference and noise. Consequently, the UE cannot recover the signals reliably without having signaling assistance from higher layers and the assistance should come from the serving macro eNB before the UE hands over to the pico eNB. 
Therefore, we propose that “the aggressor and victim cell relation” should be signaled to the UE, which indicates the strongest interferer(s) of the pico eNB [2]. This means that the UE just needs to subtract the interference from the indicated strongest one(s) in order that the UE is able to detect PSS/SSS of the target pico eNB. 
Alternatively, considering that the main purpose of receiving PSS/SSS is to acquire the frame synchronization, the UE does not necessarily need to detect PSS/SSS of the pico eNB only if the UE knows “the aggressor and victim cell relation”. In other words, the macro eNB informs the UE which macro eNB is synchronized with which pico eNB. Therefore, the UE is able to have the frame boundary of the target pico eNB using the PSS/SSS of the interfering macro eNB. 
Proposal 1: the aggressor and victim cell relation should be signaled to the UE

The cyclic prefix length is also obtained by PSS/SSS detection, so some network assistance is needed for this. Here, we propose to align the CP length between the aggressor and victim cells. The use of different CP length between them was not considered as a useful scenario due to a significant complexity caused by a process of handling the dominant interference from the aggressor cell. For example, PDSCH rate matching scheme (Tx-based technique) or RE puncturing receiver (Rx-based technique) is not applicable if the aggressor cell has different CP length from that of the victim cell. Even in case of the interference subtraction receiver (Rx-based technique), having different CP length between aggressor and victim requires much more complicated interference cancellation procedure – so called “time domain cancellation” where the receiver does FFT for the interference estimation, regenerates the estimated interference and does IFFT to create the time-domain interference, subtracts the interference from the received signal in the time domain, and finally does FFT again to detect the desired signal. On the other hand, aligning the CP length allows “frequency domain cancellation” which requires only one FFT and all the interference estimation, subtraction, and signal detection process are done in the frequency domain.
Proposal 2: CP lengths of aggressor and victim cells should be aligned in order to ease interference cancellation/mitigation techniques (Tx-based and Rx-based as well). 
In addition to the above information, a set of acquisition parameters like the cell ID and system information(e.g., MIB and other necessary information) of the target pico eNB should be signaled so that the UE can directly measure the target pico eNB’s CRS and perform fine adjustments of time/frequency synchronization. Some modification may be needed for this signaling because there may exist some ambiguity in interpreting parameters if they are delivered by high layer siganlling as it is. SFN contained in MIB is such an example and, if SFN is delivered by high layer signaling as it is in MIB, the received UE may be unclear to which radio frame the signaled SFN applies, e.g., when the initial transmission was missed and HARQ retransmission occurred.
Proposal 3: A set of acquisition parameters (i.e. cell ID, MIB and other necessary information) of the target pico eNB should be signaled to the UE (with some modification). 

3. Conclusions
In this contribution, we examined the aspect of the network assistance for cell detection principles beyond 6dB CRE bias. We propose as follows: 

Proposal 1: the aggressor and victim cell relation should be signaled to the UE

Proposal 2: CP lengths of aggressor and victim cells should be aligned in order to ease interference cancellation/mitigation techniques (Tx-based and Rx-based as well). 

Proposal 3: A set of acquisition parameters (i.e. cell ID, MIB and other necessary information) of the target pico eNB should be signaled to the UE (with some modification). 
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