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Additional Results on the Performance of MPIC for HSDPA

Introduction

In [1] the Multipath Interference Canceller (MPIC) for HSDPA was introduced.  In this contribution we present additional simulation results on the performance of HS-DSCH with and without MPIC enabled for a multipath channel model at different values of vehicle speed for 64 QAM, 16 QAM and QPSK. The effect of non-ideal channel estimation on the performance of MPIC is also simulated.  Finally, it is shown that with two equal-ray channel model and reduced power allocation the performance of 64-QAM system using MPIC hits an error floor.

I. Simulation Results

A chip level simulator was developed to study the performance of MPIC.  The structure of MPIC is based on [1].  Table 1 list the parameters used in the simulation. 

Table 1. Simulation Parameters

	Chip Rate 
	3.84 Mcps

	SF
	32

	Number of Multicodes
	Variable

	Modulation
	QPSK, 16 QAM, 64 QAM

	HS-DSCH Frame Length
	3.33 msec

	CPICH power allocation
	10%

	HS-DSCH power allocation
	80%

	Common and overhead channels
	10%

	Turbo Code Rate
	K=4, R=3/4 with 8 iterations

	Channel Estimation
	CPICH Assisted or Ideal

	STTD enabled
	Yes

	Channel Model
	2 Equal Ray and 3 Equal Ray

	Vehicle speed
	120, 30 and 3 Kmph @ 2 GHz

	Number of MPIC Stages
	4

	TX/Rx Filter
	Yes

	Pilot Cancellation
	Enabled


The following abbreviations are used in the Figures:

CE-Channel Estimation-0 (ideal), 1 (non-ideal)

NC-Number of Codes

NP-Number of equal ray paths

Ec/Ior-Power Allocation (set to 80%)

CR-Turbo Code Rate

MPIC-Multipath Interference Canceller-0 (off), 1 (on)

STAGES-Number of stages in MPIC

IDEAL-Feedback Type Used in Multipath Cancellation-0 (Decision directed), 1 (Ideal)

Figure 1 shows the performance for 64-QAM signaling, 5 codes and a 2 equal ray channel at various speeds. The performance is better at higher speeds as one would expect for multipath channels. Figure 2 shows the performance of MPIC using ideal decision feedback and using 1 and 4 cancellation stages with non-ideal feedback. As shown the performance improves as the number of stages is increased and comes very close to the ideal feedback performance case (the ideal feedback performance should give the matched-filter bound).  Also shown in Figure 2 is the performance of MPIC with non-ideal channel estimation.  It may be observed that there is no difference in performance compared to ideal channel estimation because of low channel estimation (approx –25dB).

Figure 3 shows the performance of HS-DSCH with a total number of 5 multicodes allocated for HS-DSCH at 120 kmph and with 64 QAM modulation for flat, two and three equal ray channel model with and without MPIC. Without MPIC or any other equalization scheme, the performance curve achieves an error floor at a very high FER. With MPIC there is no error floor with multipath with power allocation set to 80%.  Further, as the number of rays increases, the MPIC provides diversity gain as expected.

Figure 4 and Figure 5 show the performance with 16 QAM and QPSK modulation at a vehicle speed of 120 kmph. With 16 QAM and no MPIC the performance curve again saturates at a very high FER. However, with QPSK there is no error floor without MPIC.  With MPIC a gain of around 2dB is observed compared to the no MPIC case. 

Figure 6 shows the performance of 64 QAM under multipath with MPIC enabled for different power allocation.  It may be observed that with power allocation reduced to 70% the inclusion of MPIC does not improve the performance because of excessive intra-cell interference. 

II.  Conclusions
The performance of MPIC for 64QAM, 16QAM and QPSK modulation were presented when 80% of Node-B power is allocated to HS-DSCH.  When the power allocation to HS-DSCH is reduced to 70% (for the case when voice and other data users are supported using code division multiplex) the performance of HS-DSCH hits error floor at 10% for higher order modulation.  However, it can be shown that the use of 64 QAM is not required when voice and data users are supported [2] for a Web Browsing call model.  In conclusion, the use of MPIC and other techniques for combating multipath interference for HS-DSCH needs to be further investigated. 
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Figure 1: Performance of MPIC with 64-QAM signaling at different speeds and non-ideal feedback for MPIC
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Figure 2:Performance of MPIC with 64-QAM signaling at 120 kmph w/wo ideal channel estimation, and w/wo ideal decision feedback
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Figure 3: Performance of MPIC with 64-QAM signaling under different multipath conditions
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Figure 4: Performance of MPIC with 16-QAM signaling at 120 kmph
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Figure 5: Performance of MPIC with QPSK signaling at 120 kmph
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Figure 6. Performance of MPIC with 64 QAM for different Ec/Ior













