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1
Introduction
In RAN4#64 and following meetings, there were discussions on the PBCH IC scenario assumptions, esp. focus on proposing adding the SFN un-synchronized assumption. UE complexities for those scenarios were analysed [1][2].  
In this contribution, we are further discussing the scenario of SFN un-synchronization in network, and the case where UE cannot assume aligned PBCH consecutive transmissions with Pico and Macro aggressor 1 and 2. 
2
Discussion 
The block of complex-valued symbols for PBCH is transmitted during 4 consecutive radio frames starting in each radio frame fulfilling 
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[3]. It could benefit the UE on PBCH IC if assuming the transmitted Radio frames of Pico and Macro aggressor1 and 2 are with similar value for (nf mod 4) in order to reduce the blind detection attempts for first time. However the similar value for (nf mod 4) does not means SFN synchronization, and SFN offset with 4*n should be permitted as well.  
The current specified FeICIC doesn’t require SFN synchronization and does not definitely lead to the UE assumption for the similar Radio frame of (nf mod 4) among Pico and Macro aggressor1 and 2. 

· The ABS pattern for eICIC could be decided by Macro which contains several Pico cells in coverage, and sent by Macro to its Pico cells in coverage via X2. It is no necessity for a Macro without any Pico to follow a neighbour Macro’s ABS pattern, which means reducing the Macro scheduling resource in vain. Thus it is no need to align the ABS pattern in the whole network between Macro BSs. 
· The current rel.10 eICIC ABS pattern requires a periodicity of 40ms for FDD, 20ms/70ms/60ms for different configurations in TDD from the SF#0 in a radio frame SFN=0 [4], with the considering on protection of both common channels (10ms) and uplink HARQ. Taking into account the PBCH repeating consecutive transmission starting from a radio frame mod 4=0, providing the ABS pattern is aligned, the PBCH consecutive transmission should be aligned between the Macro and Pico cells. In this case the SFNs are not need to be the same and a radio frame offset of the periodicity is permited. 
· However, even in the case PBCH consecutive transmission is aligned for the Macro and the Pico in coverage, the agressor 1 Macro may sometimes come from neighbour Macro instead of the Macro with Pico in coverage, thus UE can not always assume the agressor 1 Macro is with PBCH consecutive transmission with the Pico cell. 

In real network, there are some difficulties for SFN syncronization for network due to different generating mechanisms, e.g. different timing sources including GPS, 1588v2, etc, and especially different BSs from different vendors. In those case, O&M scheme could also ensure the ABS pattern aligned between differnet nodes, which could even enable different depoloyment variant with SFN offset and SF offset. 
According to [1] and [2], the UE complexity was not dramatically increased without the assumption of aligned PBCH consecutive transmission among Pico and Macro aggressor 1 and 2.
3
Summary 
In this paper we analyzed UE cannot always assume aligned PBCH consecutive transmission among Pico and Macro aggressor 1 and 2. 
Current specified FeICIC doesn’t require SFN synchronization but only ABS alignment between relevant nodes, e.g. Macro and Pico cells. And real network has difficulties to synchronize the SFN for different vendors and different timing sources. In addition, UE can not always assume the agressor 1 Macro is with aligned PBCH consecutive transmission of Pico cell due to differnet interference situations. 
Thus in order to ensure the robust FeICIC PBCH IC performance under variance network situations, e.g. different Macro and pico providers for similar coverage, different Macro providers in network, we propose:
Proposal: Not to stick to SFN synchronization for PBCH IC assumption. And the UE should not assume aligned PBCH consecutive transmissions among Pico and Macro aggressor1 and 2. 
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