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1. Introduction
In RAN1 #21 meeting, TTI=3 slots is decided for working assumption [1]. Because that there is just one shared DSCH channel, it is suggested to have just one interleave process unlike release99 channel coding which has first interleave and second interleave. The function of HSDPA interleave is similar to that of release99 second interleave but the TTI length, physical channel bits etc are different to that of release99 case. In this paper, several possible interleave structure candidates for HSDPA are analyzed together with simulation results.

In section 2, release99 second interleave structure is described simply. Then three possible HSDPA interleave candidates are discussed in section 3, and the respective FER performance are shown in section 4 by means of simulations. Section 5 concludes the paper considering both FER performance and release99 compatibility. 

2. Release99 2nd Interleave structure

From [2], release99 2nd interleave process is performed as following steps.

First, assign C2=30 (fixed) to be the number of columns of the block interleave matrix and then determine the number of rows of the matrix R2 by finding the minimum integer R such that
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Write the input bit sequences into the R x C2 matrix row by row as shown in following figure.


[image: image2.wmf]R

C

2

…


Second, perform the inter-column permutation for the matrix based on the following pattern.


P2=<0,20,10,5,15,25,3,13,23,8,18,28,1,11,21,

6,16,26,4,14,24,19,9,29,12,2,7,22,27,17>

Third, read out the bit sequence column by column from the inter-column permuted R x C2 matrix. The output is pruned by deleting dummy bits if they were padded to the input of the matrix.
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For example, in case of QPSK, TTI=15 slots and SF=16, the R and C2 can be calculated as, 

R =160 and C2 = 30.

3. HSDPA interleave structure discussion

The number of columns C2 and number of rows R of interleave matrix are the most important parameters in the interleave structure. 3 interleave candidates for HSDPA are considered here with different method for generating the number of rows and columns of interleave matrix.

3.1 Method 1

Method 1 just applies release99 rule to HSDPA case, in which number of columns C2 is selected to be 30 fixed and number of rows R are calculated accordingly. The physical channel bits of one TTI for QPSK, 16QAM and 64QAM are 960, 1920 and 2880 bits respectively. And R and C2 can be calculated as follows, 


QPSK  : R=32, C2=30


16QAM : R=64, C2=30


64QAM : R=96, C2=30

3.2 Method 2

In method 2, the number of rows of block interleave is selected to be 160 fixed, which equals to that of QPSK and SF=16 2nd interleave case in release99. Then the number of columns C2 is calculated accordingly. 


QPSK 
: R=160, C2=6


16QAM
: R=160, C2=12


64QAM
: R=160, C2=18

Interleaving effect may be low, since this method has far difference values between R and C2.

3.3 Method 3

In method 3, the strategy of selecting R2 and C2 is to make the block interleave matrix to be square. This method is expected to make the interleave process to be with most granulating effect. 

Because in this case, it is not guaranteed that TTI bits can form a square matrix exactly, the dummy bits are necessary to form the square matrix. The dummy bits are padded to the last rows of the interleave matrix and are deleted by final pruning.

In this case, R and C2 can be calculated as follows,

QPSK
: R=C2=31


16QAM
: R=C2=44


64QAM
: R=C2=54

4. Simulation results

The simulation is made with the above 3 interleave methods in case of flat fading channel condition. The simulation assumptions are described in the following table.

Table 1 Simulation assumptions

	Parameter 
	Value 
	Comment

	Carrier frequency
	2GHz
	　

	Vehicle Speed 
	3kmph and 120kmph
	　

	HS-DSCH Ec/Ior
	-1dB
	

	CPICH Ec/Ior
	-10dB
	　

	HSDPA frame length
	2ms
	3 slot

	^Ior/Ioc
	Variable
	　

	Channel estimation
	Using CPICH
	　

	Channel coding 
	Turbo coding
	　


	Coding rate
	3/4
	　

	Modulation
	QPSK
	　

	Max number of iterations
	8
	　

	Input to Turbo coder
	Soft
	　

	Interleave method
	Method 1, 2, 3
	　

	Hybrid ARQ
	None
	　

	Number of multicode simulated
	1
	　

	SF
	16
	　

	Fading channel
	Flat Fading, 1 Path Rayleigh
3kmph and 120kmph
	

	Inter-column Permutation
	Not applied
	　


 The FER vs ^Ior/Ioc (dB) performance in case of 3kmph flat fading is plotted in Figure1. It is shown that the above three interleave methods have very close performance. And there is almost no interleave gain comparing to that of without interleave case in 3kmph flat fading case.

 The FER vs ^Ior/Ioc (dB) performance in case of 120kmph flat fading is plotted in Figure2. The results show that the above three interleave methods have very close performance, and each interleave case has better FER performance than that of without interleave case. It is shown that interleave gain can be obtained in 120km flat fading environment.
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Because that method1 has best compatibility with release99 and the same release99 inter-column permutation pattern can be applied directly to method1, it is recommended that method 1 to be used for HSDPA interleave.

5. Conclusion

According to above analysis, it is recommended to use the method1 for interleave in HSDPA.
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