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1. Introduction

In [1] a distributed sub-carrier allocation is considered as a complement to localized allocation for additional frequency diversity.  The sub-frame based frequency hopping could be considered as an alternative method to support frequency-diversity transmission.   In this contribution we compare these approaches from the performance point of view.   Finally, the preferred solution is presented.
2. Discussion

The merit of the distributed sub-carrier allocation is the frequency diversity gain. The drawback of distributed allocation is the higher channel estimation loss due to the fact that reference signals are scattered to larger bandwidth. Thus, the sub-carrier allocation is the trade-off between diversity gain and imperfection due to channel estimation error. In the Figure 1 comparison of throughput performance of blind sub-frame based frequency hopping and distributed sub-carrier allocation is presented.  The distributed allocation consists of 12 equally spaced non-consecutive sub-carriers spread over the 5 MHz bandwidth which equals to the repetition factor (RPF) of 24. The staggered pilot sub-carriers between pilot blocks is assumed and total number of pilot bins equals to number of data bins. Respectively the sub-carrier allocation with sub-frame based frequency hopping consists of 12 consecutive sub-carriers in the sub-frame. The sub-carrier allocation is changed between sub-frames according to pre-determined pattern. 

The frequency domain equalizer with MMSE channel estimation is used in the receiver. In the distributed sub-carrier allocation the channel estimation is performed over a TTI (2 consecutive sub-frames).  
Results show that the sub-frame based frequency hopping gives from 15 to 100 % higher throughput over distributed sub-carrier allocation. The highest gain exists in low SNR values which correspond to cell edge conditions.
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Figure 1 Throughput performance in TU-30 channel, HARQ with IR, 4 re-transmissions at maximum, Residual BLER < 1%.
. 
3. Conclusion

We suggested to use sub-frame based frequency hopping instead of distributed transmission as a complement to localized transmissions for additional frequency diversity.
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