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1 Introduction
Contribution [1] presents a possible reference structure proposal for the HSDPA with two receiver antennas which is based on the reference structures used in earlier work. This document expanding the matrix dimensions of the modle in [1] with increased samples utilized in equalizing. Performance of type 2 and 2i receivers are promoted greatly with moderate complexity increment.
2 Expanding of type 2i receiver model for HSDPA scenario
Based on NOKIA’s model of type 2i receiver [1], we expanding this model by increasing the number of samples used in the computation of equalizing coefficients: 
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Where ‘max’ means the maximum multipath delay is considered. 
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 channel matrix and the elements of which, 
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  ZERO matrix. 
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 is the m-th subsequence of the transmitted chip-rate sequence, and n is the corresponding noise vector.
By means of LMMSE equalizing, the Dth element of 
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The type 2 receiver for HSDPA can also be expanded in the same way.
3 Simulation results
We simulatd the BER performance of the expanding model as described in section 2 for type 2 and type 2i receivers. ITU PB, VA channels are included respectively. Other simulating assumptions are tabulated below. 
Table 1 Simulation assumptions
	Number of UE antennas
	1 

	Number of NodeB antennas
	1

	Modulation
	16QAM

	Channel coding 
	R=1/2 Turbo decoding MaxLogMap iteration=8

	SF
	32

	Number of samples per chip(
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N

)
	4

	Number of Interferences 
	1

	SIR
	0dB

	Channel Type
	ITU-PB, VA

	SRRC pulse shaping
	On

	Channel Estimation
	Ideal
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Figure 1 BER performance with increased samples VL (VL=0 equals the receiver in [1]) for type 2i receivers: ITU-PB channel

.              
[image: image22.wmf]0

10

20

30

40

1.5x10

-2

2x10

-2

2.5x10

-2

3x10

-2

BER

VL

SIR=0dB 

        SNR=-8dB

        VA speed=30km/h

2iL Receiver


Figure 2 BER performance with increased samples VL (VL=0 equals the receiver in [1]) for type 2i receivers: ITU-VA channel
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Figure 3 BER performance with increased samples VL (VL=0 equals the receiver in [1]) for type 2 receivers: ITU-PB channel

[image: image24.wmf]0

10

20

30

40

1.5x10

-2

2x10

-2

2.5x10

-2

3x10

-2

3.5x10

-2

BER

VL

SIR=0dB

         SNR=-8dB 

VA speed=30km/h

2L Receiver


Figure 4 BER performance with increased samples VL (VL=0 equals the receiver in [1]) for type 2 receivers: ITU-VA channel
From the figures, we can see performances of NOKIA’s model if located at VL=0 while the performances of expanding model are locatd at other VL coordinates. The maximum delay of PB, VA channels are 57, 39. Performances of expanding model in this document are able to be improved greatly if more samples participate in equalizing. It also should be noted that the BER of the expanding model does not always fall with the VL increased, however. There are small fluctuations because the neglected interfering chip energy we do not expected is also increasing in the expanding model. 
The expanding model brings moderate increased complexity. However, the cost is relatively small if compared to the performance gain.
    

Table 1 Complexity comparisons of type 2i receivers with 
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	Receiver Type
	Matrix Inverse Number
	Complex Multiplication Number
	Total Complexiy

	2i
	3(47×47)
	16,016,128
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	E2i（VL＝1）
	3(47×47)
	16,301,343
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	E2i（VL＝57）
	3(47×47)
	38,006,215
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Table 2 Complexity comparisons of type 2 receivers with 
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	Receiver Type
	 Matrix Inverse Number
	Complex Multiplication Number
	Total Complexity

	2
	1(47×47)
	802,944
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	E2（VL＝1）
	1(47×47)
	809,217
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	E2（VL＝57）
	1(47×47)
	1160,505
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4 Conclusion

On the basis of reference structure[1], this contribution increased the number of samples processed in equalizing and achevied great performance gain with moderately increased complexity, especially for type 2 receiver for HSDPA scenario.
5 References
[1] R4-060514, Nokia, “Reference structure for interference mitigation simulations with HSDPA and receiver diversity”





























































































































































































































































































































































































































































































































































































































































_1223387233.unknown

_1223387978.unknown

_1223388403.unknown

_1223388479.unknown

_1223388524.unknown

_1223388609.unknown

_1223388454.unknown

_1223388308.unknown

_1223388313.unknown

_1223388221.unknown

_1223388258.unknown

_1223387904.unknown

_1223387943.unknown

_1223387275.unknown

_1223210674.bin

_1223216248.unknown

_1223282137.unknown

_1223282280.unknown

_1223307593.unknown

_1223216377.unknown

_1223279798.unknown

_1223216453.unknown

_1223216259.unknown

_1223213874.unknown

_1223124679.unknown

_1223193833.bin

_1223193917.bin

_1223193648.bin

_1223124088.unknown

_1222685600.unknown

