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1
Introduction
Upon request from the RAN1 LSs [1, 2], RAN4 has just initiated to start discussion for FeICIC in Rel.11 and especially about UE performance requirements for UE Rx based techniques such as CRS cancelling/ puncturing and PSS/ SSS/ PBCH Interference Canceller (IC) [3]. In this contribution, we discuss the use of subframe shifting in ICIC networks without/ with IC.
2
Discussion
In Rel-10 eICIC, at the initial stage, it was agreed that common requirements are defined for FDD and TDD and the use of subframe shifting was not the assumption for the requirements [4]. As a result, the current Rel.10 UE performance requirements and the corresponding test cases in TS 36.133 [5] have not taken into account any subframe shifting between victim cells and aggressor cells. The main reason why subframe shifting is not assumed for Rel.10 is that it can not be utilized in TDD networks. However, as we discussed in [6], subframe shifting (typically two subframes are shifted) is likely to be utilized in FDD networks to protect PBCH/PSS/SSS/SIB-1/Paging with non-MBSFN and MBSFN ABSs. The detail configuration of subframe structures is attached again below for your convenience.
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As for Rel.10, the baseline receiver for UE performance requirements is assumed to be the same as Rel.8/ 9 so that not only CRS canceller/ puncture but also PSS/ SSS/ PBCH IC could not be expected in Rel.10 eICIC UEs. In that sense, it is easily anticipated that subframe shifting will be utilized in Rel.10 eICIC networks to offload the UEs to pico cells appropriately with time domain measurement resource restriction pattern configured. In other words, it would be difficult to obtain enough gain from Rel.10 eICIC without subframe shifting since there is still strong interference from common channels such as PSS, SSS, and PBCH of neighbour cells, which can not be avoided without ICs when large amount of offset is set for cell range expansion.
In Rel.11 FeICIC, currently both CRS and PSS/ SSS/ PBCH IC are under the discussions for the UE performance requirements. Compared with CRS which are uniformly transmitted in all subframes, PSS/ SSS and PBCH are mapped to certain subframes, i.e subframe#0/ #5 and #5 respectively. The algorithm to cancel the interference from neighbour cells is left to UE implementation and the ICs are especially effective in case that those common channels are subframe-aligned and colliding. However, it is felt that it would be needed to ensure and verify if the PSS/ SSS/ PBCH IC capable UEs work correctly even when a certain subframe shifting is utilized in the network.
In the current operating networks, it is getting highly desirable that the traffic can be offloaded to small cells such as pico/ femto cells in response to an increase of data traffic. For this aim, it is expected that the new feature eICIC without ICs will be deployed as one of the solutions for the increase of data traffic in the near future. Thus, it would be highly possible that Rel.11 IC capable UEs will be operated in the networks where sunframe shifting is already utilized with Rel.10 functionality without IC. Therefore, it is important that the Rel.11 UEs supporting FeICIC functionality, i.e. PSS/ SSS and PBCH IC (if defined) can be operated in such networks where a certain subrame shifting (two subframe-shifting is one of the candidates) is used.
Therefore, we would like to request the group to also consider the use of subframe shifting when UE performance requirements with ICs for Rel.11 are discussed and defined.
3
Conclusions
This contribution discussed the necessity of assuming subframe shifting for Rel.11 UEs supporting IC in FeICIC taking into account possible deployment scenarios. Finally it is proposed that subframe shifting should be taken into account when performance requirements for Rel.11 UEs supporting IC are discussed and specified in core requirements and/ or the corresponding test cases.
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