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1
Introduction
In [1], a comparison of HSDPA vs. “textbook” OFDM was conducted and it was concluded that there was no significant difference in the system capacity of HSDPA and OFDM. We note that in [1]:

1. The impact of sub-band (channel sensitive) scheduling was not considered for OFDM

2. The impact of receive diversity was not analyzed

3. The scheduler algorithms were either max C/I or round-robin – a proportional-fair algorithm was not considered

In [2], we showed the system performance of Rel-6 HSDPA using an advanced receiver.
In this document, we evaluate the performance of WCDMA-HSDPA based E'UTRA downlink with different receiver architectures, and compare it with OFDM based E'UTRA downlink in different scenarios. The detailed OFDM based and HSDPA based E'UTRA system description and assumptions are given in [3] and [4], respectively.
2
Simulation Results
2.1
System Performance without Receive Diversity
In Table 1, we show the system performance with 1 receive antenna. Fairness plots for HSDPA with type II receiver, type II+, OFDM, and OFDM with subband scheduling for different link budgets are presented in Figure 2.1.1, Figure 2.1.2, Figure 2.1.3, and Figure 2.1.4, respectively.
	Link Budget
	Speed

(kph)
	Type II
(Mbps)
	Type II +

(Mbps)
	OFDM (Mbps)
	Gain w.r.t Type II+
	OFDM

4 subbands

(Mbps)
	Gain w.r.t Type II+

	D1
	3
	5.11
	5.47
	5.78
	6%
	6.30
	15%

	D2
	30
	2.86
	3.07
	3.33
	8%
	3.45
	12%

	D3
	3
	4.69
	5.13
	5.66
	10%
	6.14
	20%

	D4
	3
	4.98
	5.31
	5.76
	8%
	6.27
	18%


Table 1

System throughput with single receive antenna (1 Rx)
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Figure 2.1.1
Fairness Plot for Link Budget D1
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Figure 2.1.2 Fairness plot for Link Budget D2
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Figure 2.1.3
Fairness Plot for Link Budget D3
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Figure 2.1.4
Fairness Plot for Link Budget D4
2.2
System Performance with Receive Diversity 
In Table 2, we show the system performance with 2 receive antennas. Fairness plots for HSDPA with type I receiver, type III receiver, OFDM, and OFDM with subband scheduling for different link budgets are presented in Figure 2.2.1, Figure 2.2.2, Figure 2.2.3, and Figure 2.2.4, respectively
	Link Budget
	Speed

(kph)
	Type I
(Mbps)
	Type III (Mbps)
	OFDM (Mbps)
	Gain w.r.t Type III
	OFDM

4 subbands

(Mbps)
	Gain w.r.t Type III

	D1
	3
	4.94
	7.56
	7.53
	0%
	8.08
	7%

	D2
	30
	3.32
	5.33
	5.12
	-4%
	5.35
	0%

	D3
	3
	4.61
	6.85
	7.12
	4%
	7.63
	11%

	D4
	3
	4.69
	7.28
	7.38
	1%
	7.95
	9%


Table 2

System throughput with 2  receive antenna
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Figure 2.2.1
Fairness Plot for Link Budget D1
[image: image6.jpg]CDF

0.9

0.8

0.7

0.6

05

04

03

0.2

0.1

Faimess Curves; Rx Diversity; Link Budget D2

Type |
Type lIl
OFDM-1sb
OFDM-4sb
Criterion

05

15
Normalized User Throughput

25





Figure 2.2.2
Fairness Plot for Link Budget D2
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Figure 2.2.3
Fairness Plot for Link Budget D3
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Figure 2.2.4
Fairness Plot for OFDM with Link Budget D4
3
Conclusions
In this document we presented the performance of WCDMA/HSDPA and OFDM based E-UTRA downlink structures. For both systems we considered improvements, such as receive diversity, equalizer (HSDPA), equalizer with DFE (HSDPA), and subband scheduling (OFDM).
Without receive diversity the OFDM based system has about 8% better throughput than the HSDPA based system with type II+ receiver, but has a little worse fairness. Subband scheduling in OFDM provides additional 8% throughput gain. 
With receive diversity the OFDM based system and HSDPA based system with with type III receivers have approximately the same performance, while the OFDM based system with subband scheduling is slightly better (7%).
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