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1. Introduction
There are two methods to obtain a Turbo coder with ¼ coding rate for HSDPA: repetition from Release’99 Turbo coder or puncturing from 1/6 Turbo coder [1]. In RAN1 #21 meeting, the performance comparisons of BLER vs Ec/Ior for 2 methods are studied [2], and repetition from Release’99 Turbo coding method is decided as a working assumption. In order to obtain better understanding on the performance of the proposed two methods, simulation results on BLER (BER) vs Ior/Ioc are demonstrated in this paper.

This paper is organized as follows: In section 2, two configurations for ¼ Turbo encoder are described briefly. The performance comparisons are shown in section 3 via simulations. Section 4 concludes our paper. 

2. Two methods for ¼ Turbo encoder
(1) Repetition

Repetition from Release’99 1/3 Turbo encoder is used to generate ¼ Turbo coding bits, which every fourth bit is repeated.
(2) Puncturing from 1/6 Turbo encoder

The R=1/6 Turbo encoder followed by puncturing circuits, as shown in Fig.1 [3], is used in our simulation to generate R=¼ Turbo coding outputs. The puncturing operation is denoted by a 6x6 puncturing matrix which is represented by [2]
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where columns denote the bits in time and rows denote the inputs to puncturing circuits.
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Figure 1: Structure of a R=1/6 Turbo encoder

3. Simulation results

 The simulations are carried on for two methods with simulation parameters described in the following table.

Table 1 Simulation assumptions

	Parameter 
	Value 
	Comment

	Carrier Frequency
	2GHz
	　

	Vehicle Speed 
	3 km/h
	　

	CPICH Power
	-10 (dB)
	10% of total transmission power　

	Ec/Ior
	-1 (dB)
	80% of total transmission power

	Ior/Ioc
	Variable
	　

	Channel Estimation
	Ideal
	　

	Channel Coding 
	¼ Turbo coding
	　

	Modulation
	QPSK
	　

	Max no. of iterations for Turbo Coder
	8
	　

	Input to Turbo Coder
	Soft
	　

	SF
	16
	　

	Propagation Conditions
	Pedestrian_A channel
	　

	HSDPA Frame Length
	0.67ms
	1 slots


 The BER vs Ior/Ioc (dB) and BLER vs Ior/Ioc (dB) performance are plotted in Figure 2.
(a) 
(b)
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Figure 2: Performance comparison vs. Ior/Ioc (dB), (a): BER, (b): BLER

It is shown that the above two methods do not have remarkable performance difference. The difference of required Ior/Ioc for BLER=10% between the two methods are around 0.4 dB. Therefore, the repetition method is recommended to avoid the complexity of the R=1/6 Turbo encoder.

4. Conclusion

According to above analysis, it is recommended to use the repetition from Release’99 1/3 Turbo coder to generate ¼ Turbo coding bits.
Reference

[1]. 3GPP TR 25.848 v.4.0.0, Physical Layer Aspects of UTRA High Speed Downlink Packet Access.
[2]. R1-01-0833, Nokia, “Comparison of ¼ Turbo Coding Methods for HSDPA”, Turin, Italy, August 27-31, 2001.

[3]. R1-00-1428, Ericsson, “Performance Comparison of Chase Combining and Incremental Redundancy for HSDPA”, Stockholm, Sweden, Nov. 20-23, 2000.







PAGE  
3

_1067349372.unknown

_1067677324

_1067346956.doc


Turbo�Interleaver







Puncturing
















