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1. Introduction

In this paper we simulated the two types of the channel interleaver for HSDPA. One is simple block interleaver and the other is as same as 2nd interleaver used in Release 99. From our simulation, 2nd interleaver used in R99 has slight better performance than simple block interleaver.

2. Simulation result

The performance evaluation was carried out in the following three cases. The simulation conditions are shown in Annex A.

1) Same as Rel’99 2nd interleaver

This scheme is as same as Rel’99 2nd interleaver [1]. 

2) 3*N interleaver

To distribute all data uniformity in 1TTI, simple 3*N interleaver is used.

3) No interleaver

Fig.1 and fig.2 show respectively the result of performance comparison in case 16QAM with code rate=1/2 and 3/4 in fd=55.6Hz(30km/h). We don't see much difference in the performance of Rel'99 2nd interleaver and that of 3*N interleaver.
Fig.3 and Fig.4 show the comparison in fd=222.2Hz(120km/h). The other condition is same as fig1 and fig 2. Fig.4 shows that Rel'99 2nd interleaver is slight better peformance than 3*N interleaver. 
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Fig. 1 Frame error rate 16QAM R=1/2 1-Path Rayleigh fading channel (fd=55.6Hz)
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Fig. 2 Frame error rate 16QAM R=3/4 1-Path Rayleigh fading channel (fd=55.6Hz)
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Fig. 3 Frame error rate 16QAM R=1/2 1-path Rayleigh fading channel (fd=222.2Hz)
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Fig. 4 Frame error rate 16QAM R=3/4 1-Path Rayleigh fading channel (fd=222.2Hz)

3. Conclusion
We compared the performance between two types of interleavers, which are Rel’99 2nd interleaver, simple 3*N interleaver and no interleaver. From our simulation, 2nd interleaver used in R99 has either equivalent or
slightly better performance than simple block interleaver.  It is desirable to have as many as elements from R99 as possible. Although the coordination of other parts of channel codec such as IR block, physical channel segmentation is further study, our current recommendation is reuse of the R99 2nd interleaver as channel interleaver.
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Annex A. Detailed simulation conditions

Table.1 

	Parameter
	Value
	Comment

	Chip-rate
	3.84Mcps
	

	Spreading Factor
	16
	

	Number of code for HS-DSCH
	1
	

	TPC
	Off
	

	CPICH Ec/Ior
	-10dB (10% of Ior)
	

	HS-DSCH Ec/Ior
	-1dB (80% of Ior)
	

	Channel Model
	1-path Rayleigh 

Fd=55.6, 222.2Hz
	

	Channel Estimation
	Ideal
	

	HSDPA Frame Length
	2.0ms (3slot)
	

	Number of information bit
	960 for 16QAM code rate=1/2

1440 for 16QAM with code rate 3/4
	

	Number of CRC bits
	16
	

	Max Number of Iterations 

For Turbo Decoding
	8
	

	Metric for Turbo Code
	Max-Log-MAP
	

	Puncturing
	Same as R99 scheme
	

	HARQ 
	Off
	

	STTD
	Off
	

	Channel Interleaver
	Rel’99 2nd-interleaver

3*N interleaver

No 2nd –interleaver
	

	Code Rate
	1/2, 3/4
	In each transmission unit,

Generated from rate 1/3 Turbo Code
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