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1. Introduction
In RAN#52, a new work item “Further Non CA-based ICIC for LTE” [1] was agreed, and the main objectives of this WI are as follows;
· Finalizing the leftover work from Rel-10 on inter-freq/RAT TDM restricted RRM

· Based on system performance gains, RAN1 to first identify the scenarios for which UE performance requirements in the following two bullets will be specified in terms of, e.g., number of interferers and their relative levels with respect to the serving cell,

· UE performance requirements and possible air-interface changes/eNB signaling to enable significantly improved detection of PCI and system information (MIB/SIB-1/Paging) in the presence of dominant interferers for FDD and TDD systems, and different network configurations (e.g., subframe offset/no-subframe offset), depending on UE receiver implementations 
· UE performance requirements and necessary signaling to the UE for significantly 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 depending on UE receiver implementations. Improved detection based on air interface enhancements to be considered 
· Dominant interference applicable to both macro-pico and CSG scenarios and with or without handover biasing 
In this contribution, we discuss alternatives to improve detection performance of PBCH and PSS/SSS in dominant interference environment, and our view on this issue is presented.
2. Solutions to PBCH/SCH collision problem
Even if the TDM resource partitioning and the corresponding ABS setting is applied for eICIC, aggressor cell’s PBCH and PSS/SSS can interfere with victim cell’s PBCH and PSS/SSS because PBCH and PSS/SSS are transmitted on the predefined resources in ABS.  In [2] and [3], the detection performance for PBCH and PSS/SSS was presented, and it was shown that PBCH and PSS/SSS performance does not fulfill the requirement in strong interference environment (e.g. the simulation result in [3] showed that the synchronization acquisition time for the SCH is remarkably prolonged even in high SNR region). So, in order to provide satisfactory UE performance in strong interference environment, it is necessary to find out a solution to the PBCH/SCH collision problem.
2.1. Subframe boundary shift
As discussed in several contributions ([3]~[6]), the subframe boundary shifting is a straightforward way to overcome PBCH, PSS/SSS collision problem in FDD, which is already possible in the current specification. A subframe boundary shifting in ABS can guarantee the reception of common channels which is free from aggressor cell’s PBCH and PSS/SSS. It is also possible to apply the subframe boundary shifting to TDD system. For example, the subframe/symbol offsets proposed in [5] can be considered for solving PBCH and PSS/SSS collision problem in TDD system. (e.g. For symmetric DL-UL configurations with 5 ms periodicity, the aggressor eNB’s timing can be shifted by 5 subframes plus an integer number of OFDM symbols to achieve no overlap for both control and PBCH/SCH regions.) However, this kind of operation may also raise several issues like revision of TDD eNB synchronization requirement or potential resource wastage due to the reduced DwPTS length. So, further consideration seems to be needed on whether subframe boundary shifting can be a viable solution in TDD systems.
Observation: In FDD, the subframe boundary shift is a straightforward way to overcome PBCH/SCH collision problem. Further studies may be needed for applying this approach to TDD system.
2.2.  Aggressor-aided PBCH and PSS/SSS detection 
If it is concluded that subframe shifting cannot be a universal solution for non-CA-based HetNet, it is necessary to find out an alternative solution which is operable even when the victim cell PBCH/SCH collides with those of the aggressor cell. In this case, we can think of the assistance from the aggressor by utilizing the fact that the cells are well-synchronized.
As a solution for PBCH, it was proposed in [9] that a UE under serious interference environment can obtain the victim cell system information from the aggressor cell. To be specific, by introducing a concept similar to PCell and SCell developed in CA to eICIC framework, the UE in the expanded area of a pico cell can still get the MIB (and potentially other system information) of the pico cell that could not have been reliably detected before, since the UE will fetch these information from the macro cell. Noting that the information contained in PBCH seldom changes, this approach seems to be a viable option when PBCH of the victim cell is collides with aggressor’s PBCH.
A similar approach can be taken to address the collision in PSS/SSS. Noting that the problematic case occurs only when the aggressor and victim cells are well-synchronized in terms of subframe boundary, it is possible for a UE to utilize the aggressor’s PSS/SSS for the purpose of acquiring the victim cell subframe boundary. Once a UE attains the subframe boundary acquisition by using the aggressor’s PSS/SSS, the time/frequency synchronization for the victim cell can be finely tuned during the cell verification procedure which is based on the victim cell’s CRS. This approach has an additional side-benefit that much high-powered PSS/SSS can be utilized for the subframe boundary acquisition for a low power cell.
Observation: An aggressor-aided approach is a viable option to address PBCH/SCH collision problem when the subframe boundary shift is not applicable. For PBCH, MIB of a victim cell can be delivered via the aggressor cell. For SCH, the aggressor’s PSS/SSS can be used to acquire the victim cell’s subframe timing.

If a UE has to directly detect PBCH/SCH of the victim cell for any reason (if exists), then the aggressor may help the detection by muting the transmission of its own PBCH/SCH in some radio frames as explained in [2, 7, 8]. 
3. Conclusion
In this contribution, the PBCH/SCH detection in HetNet scenario is discussed. Considering all of the aspects mentioned above we observe the followings;
Observation: In FDD, the subframe boundary shift is a straightforward way to overcome PBCH/SCH collision problem. Further studies may be needed for applying this approach to TDD system.

Observation: An aggressor-aided approach is a viable option to address PBCH/SCH collision problem when the subframe boundary shift is not applicable. For PBCH, MIB of a victim cell can be delivered via the aggressor cell. For SCH, the aggressor’s PSS/SSS can be used to acquire the victim cell’s subframe timing.
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