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Introduction
In this contribution, we discuss the interference randomization for UL transmission with B-IFDMA, which was proposed for eLAA UL waveform in our companion contribution [1]. 
B-IFDMA Interlace Design
B-IFDMA in its original form (see Figure 1), suffers from the lack of interference diversity as shown in Figure 2. The frequency hopping of logical interlaces is desirable to provide inter-cell interference randomization.



[bookmark: _Ref442254243]Figure 1: An illustration of B-IFDMA design





[bookmark: _Ref441765133] Figure 2: Lack of interference diversity with B-IFDMA

The following options can be considered for interference randomization: 

Option 1: Subframe-level frequency hopping: cell-specific interlace hopping across subframes
In this option, the logical interlaces (e.g., from 0 to 9 for 20 MHz bandwidth) are randomly permutated and mapped to different physical interlaces in each subframe. The random permutation pattern is cell-specific. The eNB assigns logical interlaces to UEs. Physical interlaces used for UL transmission vary across subframes in a cell-specific way.
Option 2: Slot-level frequency hopping: cell-specific interlace hopping across slots
In this option, the frequency resources for each interlace change at each slot within the duration of 1 subframe. Frequency hopping is cell-specific such that the hopping pattern is different between different cells. The eNB assigns logical interlaces to UEs but the physical interlaces used for UL transmission vary across slots in a cell-specific way. Figure 3 shows an illustration of PUSCH transmission with slot level hopping. 
  


[bookmark: _Ref441762779]Figure 3: An illustration of B-IFDMA with slot-level frequency hopping


Option 3: Cell-specific random physical RB mapping of logical interlace 
In each subframe, we may allow random allocation of RBs within each group of RBs of the size of interlace distance. The eNB assigns logical interlaces to UEs but the physical RB mapping of a logical interlace is different across clusters in a cell-specific way (see Figure 4).

 

[bookmark: _Ref442256173]Figure 4:  An illustration of B-IFDMA with cell-specific random physical RB mapping of logical interlace

In this option, the distance between the assigned RBs in one interlace may be irregular, which has a potential drawback in terms of higher PAPR but will provide ultimate interference randomization. As two RBs of a logical interlace can be physically present within 1 MHz window (see Figure 5), the power allocation over the adjacent RBs should jointly satisfy the PSD requirement.



[bookmark: _Ref441766873]Figure 5:  An illustration of cell-specific random physical RB mapping of logical interlace

Proposal: An inter-cell interference randomization mechanism needs to be considered along with B-IFDMA waveform for eLAA UL.
[bookmark: _GoBack]Conclusion
In this contribution, we discussed options for interference randomization for UL transmission waveform, B-IFDMA. We make the following proposal based on this contribution:
Proposal: An inter-cell interference randomization mechanism needs to be considered along with B-IFDMA waveform for eLAA UL.
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