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1. Introduction 
During RAN1 #67 the following agreements were reached [1] :
· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signalling is FFS

· Cell detection principles

· Network assistance to simplify UE implementation of cell detection for 9 dB CRE bias

· Higher-layer signalling is utilized to aid the UE

· RAN1 continues discussion about the details of necessary specification changes

· Handling of CRS interference 

· RAN1 recommends RAN4 to consider UE performance requirements for UE Rx based techniques for DL control/data demodulation (PDCCH/PDSCH), UE measurements/reporting for 9 dB CRE bias according to WID for colliding and non-colliding CRS scenarios with ABS configurations

· Information on number of CRS ports of neighbor cell(s) is needed

· Information on which subframes in neighboring cell(s) the CRS is present (e.g. MBSFN configuration) is needed

· FFS the additional need for rate matching around CRS of neighbor cell(s) – also discussed in CoMP WI
The cell detection includes PSS/SSS/PBCH detection. By PSS/SSS detection, the UEs obtain symbol and sub-frame synchronization, cell-ID, CP length information. By PBCH detection, the UEs obtain MIB information and CRS port number. For Pico cell edge users in large bias scenario, they could not get this information because of large interference. High layer signalling with network assistance is proposed to provide UEs with the information of cell-ID, CP length and MIB [2].
2. Cell Detection Principles
We consider a cell range expansion co-channel scenario.  There is a significant powers imbalance at the receiver between high-powered cell (a macro cell eNodeB) and low-powered cell a (pico cell). Initially, a RRC_IDLE UE is likely to access the high-powered cell. When the RRC state at the UE is RRC_CONNECTED, the high-powered cell may desire to handover the UE to the weaker low power target cell for load-balancing. However, synchronization signals of the low power target cell may not be received reliably at the UE because the coverage is different between the high-powered cell and low-powered cell. Thus, the UE cannot correctly detect the reference signals of the target cell, and the UE cannot reliably perform RSRP/RSRQ measurements for the target cell.
Consequently, there are two categories of cell detection. First one, to let the UE to connect to the target cell, it is useful for the source cell to assist the UE during its new cell “discovery” process. That is, the source cell should help the target cell to transmit the acquisition information of the victim cell to UE – the cell ID, the cyclic prefix length, and the frame structure type. Additionally, for bias-values of 8 dB and higher, a cell range expansion UE may not be able to obtain the broadcast information of target cell after handover to the target cell is complete due to severe interference from the PBCH of the aggressor cell.  Our aspect is that UE should decode PBCH of the aggressor cell and then subtracts it from the received signal in order to eliminate PBCH of the aggressor cell. By performing PBCH interference cancellation, aggressor cell can reduce overhead of PBCH of the target cell. Besides, if eICIC is only assumed to work in synchronous networks, the UE may in principle know when the MIB and SIB1 would be transmitted also from neighbour cells, since their timing is fixed. However, if synchronization is different between aggressor cell and victim cell, the assumption of synchronous networks is not valid and UE would require assistance information of synchronization to do PBCH cancellation. By the way, to do PBCH cancellation, UE can also get PBCH of aggressor cell, which includes number of CRS ports of aggressor cell, and this information can help UE to perform interference cancellation.
Proposal 1: During handover from an aggressor cell to a target cell, the aggressor cell informs the PCI, cyclic prefix length, and frame structure type and acquisition of PBCH of the aggressor cell is obtained by PBCH interference cancellation.
Second, to let the UE to connect to the target cell, auxiliary synchronization channel in the victim cell is to achieve initial synchronization [3].  However, there is trade-off between synchronization performance and additional synchronization overhead. In large cell range expansion for bias-values of 8 dB and higher, due to severe interference from the PSS/SSS of the aggressor cell, UE may not detect PSS/SSS of the target cell correctly even by additional synchronization overhead.  One of solutions is blanking to protect the auxiliary PSS/SSS, but to enable proper blanking at the aggressor cell, configuration of the auxiliary PSS/SSS should be sent from the victim cell to the aggressor cell via X2 signalling, and it also cause low spectrum reuse. Our view is that UE detects the PSS/SSS of victim cell by cancelling the PSS/SSS of aggressor cell. Currently, we can reuse rel-10 neighbour cell list and the network sends a list of the neighbouring cells on which the UE performs the RRM measurement. However, no aggressor-victim relation is described in the neighbour cell list. Thus, the UE has to store, decode, and cancel the interference from all the cells in the neighbouring cell list to find a particular victim cell PSS/SSS and this will significantly increase the UE implementation complexity. However, if the network assists the UE by the aggressor-victim relation, i.e., by informing that the target pico cell is interfered by aggressor cells. From our aspect, UE can cancel the most two strong interference of aggressors. UE does not need to perform the interference cancellation for the all aggressor cells.
Proposal 2: The network assists the UE by the aggressor-victim relation at the most two aggressor cells, and UE can cancel the most two strong PSS/SSS interference of aggressor cells.
Initially, an RRC_IDLE UE is likely to access the high-powered cell. When the RRC state at the UE is RRC_CONNECTED, the high-powered cell (Macro cell) may desire to handover the UE to the weaker low power target cell (Pico cell) for load-balancing.  However, in cell range expansion case, most of UE may connect to victim cell (Pico cell) via aggressor cell handover to victim cell. This solution causes standardization complexity which is introduced for X2 interface. Pico cell should transmit the necessary system information (MIB/SIB-1) to Macro cell in advance. Specially, for a lot of Pico within one Macro, the additional signalling burden of X2 interface should be taken into consideration.  In the solution, the Pico UE’s handover and synchronization are fully controlled by the macro cell. The macro cell should not only schedule macro UEs, but also take care of Pico UEs, which will lead to increased complexity of macro cell’s scheduler especially with increased number of Pico cells and Pico UEs. The latency of UE’s handover to Pico is expected to be increased as well.  Our view is that UE can perform PBCH/PSS/SSS cancellation to directly connect to Pico cell in CRE cases, and this is prior solution. If this solution is failed to let UE connect to Pico cell, the second solution is that aggressor cell (Macro cell) should assist UE to handover to Pico cell.
Proposal 3: UE can perform PBCH/PSS/SSS cancellation to directly connect to Pico cell in CRE cases at first priority, and second, if this solution is failed to let UE connect to Pico cell, the second solution is that aggressor cell (Macro cell) should assist UE to handover to Pico cell.
3. Conclusions
Proposal 1: During handover from an aggressor cell to a target cell, the aggressor cell informs the PCI, cyclic prefix length, and frame structure type and acquisition of PBCH of the aggressor cell is obtained by PBCH interference cancellation.

Proposal 2: The network assists the UE by the aggressor-victim relation at the most two aggressor cells, and UE can cancel the most two strong PSS/SSS interference of aggressor cells.

Proposal 3: UE can perform PBCH/PSS/SSS cancellation to directly connect to Pico cell in CRE cases at first priority, and second, if this solution is failed to let UE connect to Pico cell, the second solution is that aggressor cell (Macro cell) should assist UE to handover to Pico cell.
4. Conclusions
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