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1. Introduction

A single-carrier FDMA (SC-FDMA) radio access is proposed as multiple access scheme for Evolved UTRA (E-UTRA). SC-FDMA provides wide coverage area because of the low PAPR feature.  This contribution contains a comparison of SC-FDMA system performance against E-UTRA performance requirements given in [1].   The outline is as follows: Section 2.1 contains a short summary of the simulation assumptions, followed by a throughput results given in Section 2.2. Conclusions are given in Chapter 3.

2. Performance evaluation

2.1 Simulation assumptions

Table 1 summarizes the simulation assumptions and parameters used in the system performance evaluation of E-UTRA uplink. The LTE simulation assumptions have been aligned to [7]. A network with 19 three-sector sites, i.e., in total 57 cells is assumed. The sites are positioned on a regular hexagonal grid.  Inter-site distance (ISD) of 1732 m with penetration loss of 20 dB was used in the system simulations. WCDMA assumptions are according to [8]. WCDMA results assume ISD of 2800 m but no additional penetration loss. (For calibration purposes also E-UTRA uplink was checked with ISD of 2800 m and no additional penetration loss)
Slow open-loop power control was used in the performance simulations. Link adaptation including HARQ with Chase Combining was explicitly implemented in the simulator. Link-to-System mapping was done using AVI interface. AVI curves were simulated assuming practical FDE receiver and realistic channel estimation algorithms.

Time domain channel-dependent scheduling based on the propotional fairness is employed and the number of UEs per scheduling block is set to five. Each scheduled user utilizes 1/12 of the 10 MHz transmission bandwidth. 

Simulations were carried out both with and without interference control (IC). The considered interference control scheme was very simple (based on the slow power control information)  and it does not require any coordination or signaling between the neigbouring cells [6]. 

Table 1 – Simulation Parameters 
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2.2 Simulation results

Figure 1 shows the results of the uplink system performance comparison between WCDMA and UTRAN LTE. The WCDMA results and UTRA LTE targets compared to Release 6 Enhanced Uplink are based on the public references in open literature [3] – [5].  

Results show that:

· UTRAN LTE uplink provides significant improvement to performance figures of WCDMA.  

· Usage of simple interference control scheme improves significantly both 5% throughput and average cell throughput.   

 Results also show that UTRAN LTE uplink with SC-FDMA multiple access scheme clearly meets both E-UTRA targets:
· 2 to 3 times higher throughput per MHz for 5 % CDF compared to Release 6 Enhanced Uplink
· 2-3 times higher average throughput per MHz compared to Release 6 Enhanced Uplink
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Figure 1. System Performance Comparison of WCDMA and E-UTRA Uplink, 20 dB penetration loss included in the LTE results.

3. Conclusion

This contribution demonstrated that SC-FDMA meets the  E-UTRA uplink performance requirement given in [1].  Thus, a single-carrier FDMA (SC-FDMA) radio access is proposed as multiple access schemes for Evolved UTRA (E-UTRA), as suggested in [9].   
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