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1. Introduction

There are distributed and localized transmissions for the EUTRA uplink [1]. Distributed SC-FDMA is considered in order to gain frequency diversity. Localized SC-FDMA is for user-diversity via scheduling. Generally, when any scheduling effect is not considered, distributed SC-FDMA has better performance than localized SC-FDMA in ideal case due to frequency diversity. But, there are several aspects that influence performance of localized and distributed SC-FDMA. In this paper, we evaluate the BLER performances of localized and distributed SC-FDMA in several aspects.
2. Distributed vs. Localized transmission
There are several aspects that influence performance of localized and distributed SC-FDMA. 
· Data transmission bandwidth
In a distributed transmission, frequency diversity can be maximized by distributing a data transmission over whole bandwidth. In a localized transmission, achievable frequency diversity gain is limited to the localized transmission bandwidth, hence the frequency diversity gain in localized transmission is in proportion with the amount of resource blocks used.
· Channel estimation
Considering real channel estimation in Node B, channel estimation in localized transmission performs better than in distributed transmission since pilot allocation in frequency domain can be closer together in localized transmission than in distributed transmission. In a distributed transmission, pilot symbols should also be distributed over whole bandwidth in case of FDM, or pilot transmission power should be reduced in case of CDM. Anyhow, the gap in channel estimation performance between localized transmission and distributed transmission can be reduced by using appropriate channel estimation methods.

· Frequency and time offset
Frequency offset or time offset in uplink transmission between different UEs results in a inter-carrier interference. Inter-carrier interference will degrade the uplink demodulation performance especially for the distributed transmission since each subcarrier in a distributed transmission can be consecutive to the subcarriers of other UE’s transmission. Anyhow, accurate synchronization in frequency and timing may be achievable not to influence performance.
3. Link level performances

We obtained link level performances considering various amount of resource blocks with ideal and real channel estimation. Uplink channel dependent scheduling is not considered in this simulation. The uplink configuration followed Table 9.1.1.1 in TR 25.814[1]. Table 1 describes basic simulation parameters used in this contribution.
Table 1. Simulation parameters

	Parameters
	Value

	Bandwidth
	5MHz

	Modulation & Channel coding
	QPSK (Turbo R=1/3), 16QAM (Turbo R=1/2)

	User traffic allocation
	Distributed SC-FDMA: Distributed evenly over the whole BW in every data block

Localized SC-FDMA: Localized in same BW region in every data block

	Amount of resource used in data transmission
	25, 50, 75 subcarriers over 6 long blocks

	Channel model
	Pedestrian B

	UE speed (km/h)
	3km/h

	Pilot channel allocation
	Distributed SC-FDMA: every subcarrier over whole bandwidth with reduced power (CDM) or every 12th, 6th, 4th subcarrier according to amount of data resources, in 2 short blocks (FDM)
Localized SC-FDMA: every subcarrier within data transmission bandwidth, in 2 short blocks

	Channel estimation
	Freq. domain: DFT based interpolation
Time domain: Averaging 2 short blocks in a subframe

	Number of antennas
	Tx 1, Rx 2 (MMSE receiver)
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(a) QPSK, R=1/3                                                                (b) 16QAM, R=1/2

Figure 1. Resource block size = 25 subcarriers (375 kHz in L-FDMA)
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(a) QPSK, R=1/3                                                                (b) 16QAM, R=1/2

Figure 2. Resource block size = 50 subcarriers (750 kHz in L-FDMA)
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(a) QPSK, R=1/3                                                                (b) 16QAM, R=1/2

Figure 3. Resource block size = 75 subcarriers (1125 kHz in L-FDMA)
In Figure 1 ~ 3, the BLER performance results are shown. In the results, distributed SC-FDMA shows 1~2dB gains over localized SC-FDMA at 1% BLER point in all case. Anyhow, if we consider HARQ, the operating point may be around or over 10% BLER point. In that case, the BLER performances of both localized and distributed SC-FDMA are very similar. The effect of scheduling should be also considered further in order to compare with performance of localized and distributed SC-FDMA.

On the other hand, the results shows similar performance for both CDM and FDM of distributed pilot in case of distributed allocation, However, this simulation doesn’t include multi-user interference or other cell interference, so, such aspects should be also considered further.
4. Conclusions

In this paper, we showed uplink performance results for different pilot configurations and data allocations. The results could be used as basic information in discussing uplink pilot structure and data allocation. Further study on frequency/time offset and intra/inter-cell interference may be required for more precise investigation.
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