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1 Introduction

It has been agreed at RAN1#67 [1] that network assistance by means of higher layer signalling is utilized to aid the UE in order to simplify the UE implementation for cell detection for up to 9 dB CRE bias. It has furthermore been agreed that further discussion regarding necessary specification changes are required. The conclusion from RAN1#68 [2] was that Rel-10 signalling can be used to assist cell search.

Discussions at RAN1#68bis [3] resulted in following observations:

· Further study is needed until the next meeting whether or not signalling is needed

· If signalling is needed, examples of possible eNB signalling solution to enable significantly improved detection of PBCH and/or SIB1 in the presence of dominant interferers with 9dB bias 

· The victim cell may send its system information to the UE using higher layer signalling in the protected subframes.

· FFS whether higher layer signalling is unicast or broadcast

· FFS which detailed system information should be provided

· System information from the victim cell may also be supplied by aggressor cell during handover from aggressor to victim cells.

· FFS which detailed system information should be provided
· Further study is needed until the next meeting whether or  not UE can assume the radio frames of cells with ABS configurations are aligned within CP length considering the simplification of UE implementation as well as network impact
In this contribution we provide Panasonic’s view regarding the required signaling for supporting cell detection and the corresponding assumptions regarding CP length and subframe alignment.
2 Discussion

2.1 Cyclic Prefix Length Alignment

As already discussed in [4], our observation is that the support of different cyclic prefix (CP) lengths for macro and pico cell is not required for FeICIC. The expected benefits from using different CP lengths with respect to different channel conditions in macro and pico cells are not sufficient for justifying the high implementation complexity involved in supporting FeICIC for such a case. The use of different CP length settings in macro and pico cells should be avoided in HetNet deployments. However, with less than 6dB CRE bias we do not expect problem when using different CP length values for macro and pico cells since CRS interference handling is not required.
Proposal 1: No support of different cyclic prefix lengths for macro and pico cell in Rel-11 FeICIC.   

2.2 Subframe Alignment

An open issue regarding the assumption for Rel-11 FeICIC is the subframe alignment between macro and pico cells. The assumption of subframe alignment is beneficial since it simplifies CRS interference handling for pico cell UEs in the CRE region. The assumption of subframe alignment allows for the derivation of reference signal positions in time domain of the weak pico cell from the correspond positions in the strong macro cell in order to perform CRS interference cancellation or RE muting. This reduces the UE implementation complexity regarding the detection of the weak pico cell.

Proposal 2: Subframe alignment within a cyclic prefix length between macro and pico cell should be assumed for Rel-11 FeICIC.

The second question in this context regards the additional assumption of radio frame alignment. In addition to assuming just subframe alignment, radio frame alignment furthermore reduces the UE complexity regarding the PSS/SSS detection; it knows now exactly which resources will be used for PSS/SSS detection by the pico cell. There is only one candidate for the corresponding hypothesis testing. This is expected to provide a high cell detection probability even for weak cells. However, the disadvantage is that the weak cell (pico cell with CRE) synchronization signals cannot be protected efficiently by the interfering macro cell. The assumption of radio frame alignment forces macro and pico eNB to transmit both PSS and SSS always on the same resources, hence creating maximum mutual interference.

If radio frame alignment is not required, radio frames of macro and pico cell can be shifted against each other. The effect is that the interfering macro eNB can protect the PSS/SSS resources of the pico cell by blanking the corresponding resource during PDSCH allocation. Assuming that the macro eNB knows about the subframe shift between macro and pico cell, this can be easily done the frequency selective allocation for PDSCH transmissions in the macro cell.

At this state, the assumption of radio frame alignment seems to be rather a disadvantage due to the PSS/SSS protection capabilities in case of subframe shifts. However, allowing subframe shifts increases again the PSS/SSS detection complexity if the UE does not know about the subframe shift. We think that further discussion is required regarding the expected trade-off between additional signalling required in case of subframe shifting and PSS/SSS protection.

Further important aspects are that the assumption of radio frame alignment supports communality between FeICIC solutions for FDD and TDD deployments, and that alignment between MBSFN configurations in macro and pico cells is hard to achieve. The handling of subframe shifts in case of TDD configurations or aspired MBSFN alignment between macro and pico cells is non-trivial and should therefore be avoided.

Proposal 3: The additional benefits of radio frame alignment have to be discussed in RAN1 and justified by performance evaluations, taking into account PSS/SSS interference.

3 Conclusion

In this contribution we presented our views regarding the subframe and cyclic prefix alignments between macro and pico cell for Rel-11 FeICIC. Based on the discussion of expected benefits and disadvantages we draw following conclusions:

Proposal 1: No support of different cyclic prefix lengths for macro and pico cells in Rel-11 FeICIC.   

Proposal 2: Subframe alignment within a cyclic prefix length between macro and pico cell should be assumed for Rel-11 FeICIC.

Proposal 3: The additional benefits of radio frame alignment have to be discussed in RAN1 and justified by performance evaluations, taking into account PSS/SSS interference.
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