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Introduction
On the issue of SFN synchronization for eICIC/ FeICIC and PBCH IC requirements there has been some discussion in each of the RAN (1/2/3/4) groups e.g. RAN4 indicated in an LS received in this RAN2 meeting [1] that:

“FeICIC capable UEs could have PBCH interference cancelation capability… under the assumption of System Frame Number (SFN) synchronization. The requirements without the assumption of System Frame Number (SFN) synchronization are under further study.”

Although, some LSs have been exchanged, there still seems to be a lack of uniform interpretation. This is especially important for RAN2 to decide if some higher layer signaling of victim cell MIB is required or if the PBCH-IC capability should be supported by some/ all FeICIC capable UEs.
Discussion
In the previous RAN2 meeting (#79) it was confirmed that subframe boundary alignment can be assumed since Rel-10 for eICIC purpose. Further, RAN3 LS [1] indicated: 
"SFN synchronization (i.e. no SFN offset) is assumed in TDD/FDD time domain inter-cell interference coordination synchronisation area." 
However, it is not clear if subframe offset within SFN synchronization can be allowed in FeICIC scenarios. In TDD, subframe shift is not possible. Therefore, the discussion on whether to allow subframe shift is only relevant for FDD.
From the above references and TDD situation, it can be concluded that the perfect SFN synchronization (no subframe shift between the neighbor cells as in the following diagram) is necessary to be supported as the system; and,
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Whether non perfect SFN synchronized deployments with Subframe shift (shown in the following diagram) is possible or not depends on the interpretation of RAN3 LS. 
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PBCH Capability
As the solution for PBCH without subframe shift, we basically see two options:

a) FeICIC capable UEs to support the subframe shift deployment only are always be PBCH-IC capable as well. 

b) Signal MIB: The SFN of the HO target cell is the same as the SFN of the source cell and the PHICH-Config of the target cell can already be sent to the UE in the HO command and it needs 3 bits. There is furthermore the possibility that the DL BW remains same in FeICIC scenarios and therefore there might be no need to signal this. For the case of cell center Pico moving to a high CRE bias area, the DL BW and the SFN values are known to it. So it is reasonable to indicate the MIB of the target cell to the affected UEs since 3 bit overhead (in DL) is easier to support than have the complexity of UE capability (extra implementation, signaling etc.) especially if not all FeICIC UEs would support it; from ASN perspective it is already possible in the existing HO command.

Further, in case of the FeICIC (UEs making use of large CRE bias values), it is not required that UEs are  PBCH-IC capable in non SFN synchronized deployments; subframe shifting and not scheduling any interfering transmissions on the PBCH resources (RBs) of the victim cell provides sufficient  PBCH protection. 
Therefore, we propose the following:
Proposal 1: PBCH-IC capability is not required to be supported in FeICIC capable UEs, the network can send across the MIB information to all required UEs since the overhead is only 3 bits in DL.

Proposal 2: Discuss whether DL-BW needs to be signaled to the UE.
Conclusion
This document attempted to unify the understanding of radio Synchronization with respect to eICIC, f-eICIC discussion and to see if PBCH-IC capability is required to be supported be some/ all UEs. The following proposals are made:

Proposal 1: PBCH-IC capability is not required to be supported in FeICIC capable UEs, the network can send across the MIB information to all required UEs since the overhead is only 3 bits in DL.

Proposal 2: Discuss whether DL-BW needs to be signaled to the UE.

Another paper from Panasonic looks at further issues related to interference cancelling in [3].
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