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1.0 Introduction

During the OFDM SI, link simulation results comparing the performance of OFDM HSDPA with WCDMA HSDPA have been presented in WG1 by some companies [2]

 REF _Ref64089203 \r \h 
[3]

 REF _Ref64089206 \r \h 
[4]. In this document, we present link simulation results based on the agreed simulation assumptions in [1] that provide a performance comparison of the OFDM system in [1] and a WCDMA system equipped with an advanced receiver.

Long-term single user link throughput curves are presented in this paper as a function of the user geometry factor. While it is understood that complete system performance can be obtained through accurate system level simulations, it is believed that the results presented here can provide some idea about the performance of OFDM cellular systems compared to a Release 5 WCDMA HSDPA system.

2.0 Simulation Assumptions

	Parameter
	Assumption

	CPICH Power Allocation 
	10 % 

	Channel Models
	Pedestrian A 3 km/hr

Pedestrian B 3 km/hr

Vehicular A 30 km/hr

	Channel Estimation (WCDMA) 
	Real Estimation from CPICH

	Channel Estimation (OFDM) 
	Ideal channel knowledge

Real Estimation from pilot channel

	OFDM System Parameters 
	Set2 from [1]

	Transport Channel Processing
	Identical to WCDMA HS-DSCH transport channel processing 

	HS-DSCH symbols per 2 ms TTI
	7200 (15 SF 16 codes per timeslot)

	Modulation 
	QPSK, 16QAM

	Code Rate
	0.33

	OFDM Pilot Model
	Temporal Spacing – pilot sub-carrier in every OFDM symbol. 78 pilot sub-carriers per OFDM symbol

Frequency Spacing – 9 sub-carriers between pilots. Staggered pilots between even and odd symbols

	WCDMA Receiver
	LMMSE Equalizer

	HARQ
	Chase Combining with maximum 3 retransmissions per packet

	Interference Model
	Thermal Noise


3.0 Simulation Results

Figure 1 shows the link level performance results in Pedestrian A channel at 3 km/hr mobile speed. The performance of WCDMA and OFDM in this scenario is very similar as is to be expected due to the almost flat fading experienced in this channel condition. The results shown here assume channel estimation from CPICH for WCDMA and ideal channel knowledge for OFDM.

Figure 2 shows the link level performance results in the longer delay spread Pedestrian B channel at 3 km/hr mobile speed. With this channel delay spread, there is minor gain with OFDM specially when using 16QAM modulation. However, it is to be remembered that the OFDM results presented here assume ideal channel knowledge and will degrade when actual channel estimation is taken into account. As is well known, channel estimation errors can degrade the performance of higher order modulations substantially which has to be kept in mind when analysing the results presented here. Hence it is very important that channel estimation penalty effects be taken into account in this study as requested in [6].

Link level performance for WCDMA and OFDM in Vehicular A channel at 30 km/hr speed is shown in Figure 3. It can be seen from these results that the performance of OFDM with ideal channel knowledge is marginally better in these conditions, however it is to be noted that the effect of channel estimation has not been taken into account in these results.

An estimate of real link performance with channel estimation for OFDM and WCDMA is presented in Figure 4 for Vehicular A channels at 30 km/hr mobile speed. Comparing the results here with those in Figure 3, it can be seen that single user link performance can be seen to be very similar for WCDMA and OFDM in this channel condition when real channel estimation is enabled. This further demonstrates the need to compare results with channel estimation enabled when simulation results are presented for this study as requested in [6].
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Figure 1: OFDM(ideal ch. est.)/WCDMA(real ch. est.) Performance - Ped A 3km/hr
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Figure 2: OFDM(ideal ch. est)/WCDMA(real ch. est) Performance - Ped B 3km/hr
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Figure 3: OFDM(ideal ch. est)/WCDMA(real ch. est) Performance - Veh A 30 km/hr 
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Figure 4: OFDM(real ch. est)/WCDMA(real ch. est) Performance - Veh A 30 km/hr

4.0 Conclusions

In this contribution, we have compared the performance of an OFDM HSDPA system compliant with the design requirements in [1], with a WCDMA HSDPA system equipped with an advanced receiver. Single user link performance results indicate that the performance of OFDM and WCDMA is very similar in all the multipath channels considered in the study – especially when real channel estimation is considered in the simulation assumptions. According to our understanding there does not exist justification for the expected increase in system level complexity in terms of improvements when realistic assumptions are used.

It is to be also noted that currently there are possible alternative methods being considered within 3GPP for the enhancement of WCDMA downlink performance. Currently there exists a work item in RAN4 to introduce improved performance requirement for HSDPA capable UE [5]. With the adoption of such enhancements, WCDMA performance can be further improved providing an alternative evolutionary path for current Release 5 WCDMA systems without a need to change the air interface.

We believe that the simulation results observed in this paper be kept in mind when the outcome of the SI is decided in June 2004. 
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