3GPP TSG RAN WG1 Meeting #45
                                            R1-061280

Shanghai, China, 8 – 12 May, 2006

Source: 

NTT DoCoMo
Title:
Link-Level Simulations on Peak Data Rate in E-UTRA Uplink

Agenda Item:

11.6.1

Document for:
Discussion and Decision
1. Introduction
The target for the peak data rate in the E-UTRA uplink is greater than 50 Mbps in a 20-MHz bandwidth [1]. This paper presents link-level simulation results on the achievable peak data rate with single-antenna transmission for single-carrier (SC)-FDMA radio access in the E-UTRA uplink.

2. Simulation Conditions

Table 1 gives the simulation parameters using localized SC-FDMA transmission, which follow the approved simulation conditions described in [2]. The transmission bandwidth is 20 MHz. A sub-frame comprises six long data blocks and two short pilot blocks, and a 4.13-sec cyclic prefix (CP) is appended to these blocks. The combinations for the modulation scheme and channel coding rate, R, in Turbo coding are QPSK with R = 1/3, 1/2, 3/4, and 16QAM with R = 1/2, 3/4, 4/5, 8/9. Single-antenna transmission at a UE and two-branch antenna diversity reception at a Node B are assumed. We employ a frequency domain equalizer employing the linear minimum mean squared error (LMMSE) algorithm. The received path timing is estimated from the correlation between the received signal and pilot symbol replica in the time domain with a threshold detection based on the noise power level. Moreover, the channel gain is calculated by coherently averaging the pilot signal of two blocks belonging to each sub-frame in the time domain and is converted into a frequency domain signal. We assume the ideal estimation of the received noise power and the six-ray Typical Urban channel model with the moving speed of 3 km/h, which corresponds to the fading maximum Doppler frequency of 5.55 Hz for a 2.0-GHz carrier frequency. 

Table 1 – Simulation parameters
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3. Simulation Results
Figure 1 plots the throughput for the localized SC-FDMA transmission as a function of the average received signal energy per symbol-to-noise power spectrum density ratio (Es/N0) per receiver branch. Figure 1 shows that the throughput of greater than 50 Mbps is achieved at the average received Es/N0 of approximately 23 dB using 16QAM with R = 8/9 and single-antenna transmission at the UE. Based on this, we show that the target peak data rate in the uplink, i.e., 50 Mbps, is achieved using 16QAM with R = 8/9 employing single-antenna transmission. In the evaluation, we assume an overhead only for the pilot symbols and the CP. Thus strictly speaking, it is difficult to achieve a peak data rate of greater than 50 Mbps when including the overhead of the L1/L2 control information bits. However, it is anticipated that a peak data rate of greater than 50 Mbps is achieved by using single-user 2-by-2 MIMO multiplexing [3]. 
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Figure 1 – Throughput performance as a function of the average received Es/N0 per receiver branch
4. Conclusion

This contribution showed based on link-level simulations that the target peak data rate in the uplink, i.e., greater than 50 Mbps, is achieved at the average received Es/N0 of approximately 23 dB using 16QAM associated with the coding rate of R = 8/9 and single-antenna transmission at the UE and two-branch antenna diversity reception at the Node B. 
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