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1
Introduction

In this document, uplink link level simulation results are provided in terms of throughput and transmission delay for S-UMTS. The results with the legacy UMTS using 5 MHz of spectrum are compared against those of S-UMTS with N=2. Link level simulation assumptions for S-UMTS are given in [1] and 2ms TTI is used in this simulation.
2
Simulation Results 
2.1 Throughput Results
This section presents simulation results with a standalone S-UMTS (Scaling factor=2) system and provides comparison with the standard UMTS system (N=1).  Tables1 and 2 show simulation results in terms of throughput and spectral efficiency respectively.  It is observed that S-UMTS has small gain in spectral efficiency in PA3, VA3 and VA30 due to time diversity and small loss in VA120 channel, which corresponds to an effective channel of 240km/h. The losses are explained by the impact to channel estimation at high speed.
Table 1: RxEcNo = 4.5dB, Throughput(kbps) @1% BLER after 4 HARQ
	 
	 Throughput(kbps) 

	
	Scaling Factor:1
	Scaling Factor:2

	Channel  
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	 
	900
	2000
	900
	2000

	PA 3
	1289.4
	1250.2
	737.2
	713.3

	VA 3
	1048.5
	994.9
	563.6
	538.5

	VA 30
	990.3
	897.7
	513.6
	473

	VA 120
	880.5
	843.9
	433.5
	415


Table 2: Spectral Efficiency (Throughput/(5MHz/Scaling Factor ))
	 

 Channel
 

 
	 Spectral Efficiency  

	
	Scaling Factor:1
	Scaling Factor:2
	Gain(%)

	
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA 3
	0.26
	0.25
	0.29
	0.29
	14.35
	14.11

	VA 3
	0.21
	0.20
	0.23
	0.22
	7.51
	8.25

	VA 30
	0.20
	0.18
	0.21
	0.19
	3.73
	5.38

	VA 120
	0.18
	0.17
	0.17
	0.17
	-1.53
	-1.65


2.1 Transmission Delay
Figures 1 and 2 illustrate the packet decoding successes rate after 1/2/3/4 HARQ attempt for PA3, VA3, VA30 and VA120 channel for the carrier frequency of 900MHz and 2GHz. It is observed that S-UMTS (Scaling factor=2) system is comparable to the standard UMTS system (Scaling factor=1) in terms of transmission delay statistics.   
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Figure 1: Transmission delay in 900MHz
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Figure 2: Transmission delay in 2GHz

3
Conclusions

This contribution presents uplink simulation results for S-UMTS with a scaling factor N=2 (using 2.5 MHz of bandwidth) and compares the throughputs and transmission delay for fading channels (PA3, VA3, VA30, VA120) with the standard UMTS system using 5 MHz bandwidth. Results show that spectral efficiency of S-UMTS is comparable to standard UMTS for all fading channels. 
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