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2. Introduction

This paper continues the discussion about the performance of TxAA mode 2 in HSDPA channels – we would also like to answer for Motorola’s doubt that PC would be the reason for differences in the results presented with different companies. The conclusion from our simulations is still that the average performance (i.e., how network is seeing mode 2 performance taking into account a typical UE implementation of mode 2) of mode 2 (verification) with 16-QAM is too bad in order to accept mode 2 as a part of HSDPA spec.

3. Status of TxAA/HSDPA analysis

3.1 Simulation Parameters

Table 1. Basic simulation parameters
	MCS 
	16QAM rate ½

	Coding scheme
	8-state turbo code with max-log decoder

	Channel
	Rayleigh fading

	Delay profiles
	modified Pedestrian A 

	UE speed (kmph)
	3, 30 kmh

	Number of codes
	1,5, 10

	DPCH spreading factor
	128

	Number of DPCH pilot symbols (QPSK)
	4 symbols per slot (as in slot format 11)

	Ec/Ior
	-1 dB (fixed)

	HSDPA frame size
	480 symbols (2-ms)

	Power control
	Outer-loop & inner-loop on

	Outer-loop SIR target
	1% BLER

	Inner-loop step size
	1.0 dB

	Inner-loop feedback error percentage
	0 & 4%


Table 2. TxAA-related parameters

	TxAA feedback bit error rate
	4, 10%

	TxAA feedback delay
	2 slots

	Closed loop (TxAA) mode 1
	As specified in TS 25.214: phase rotation at the UE and filtering at the node B.


	Closed loop (TxAA) mode 2
	As specified in TSG-RAN#27 R1-02-0942

	Verification assumptions
	Ideal/real verification


Table 3. Modified PedestrianA channel profile

	Delay [chip duration]
	Power [dB]

	0
	0.0

	1
	-12.77


· ID = ideal verification

· SBV = simplified beamformer verification as stated in spec annex

· MOT/MV = antenna verification specified in TSG-RAN#27 R1-02-0942

3.2 Simulation Results

Since of heavy error floor of 16-QAM with high information rate (RAKE receiver) only half rate coding is demonstrated. Both fast and slow power control was used for DPCH (targetin 1% BLER).
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[image: image3.emf]PedA 16-QAM 1/2, 5 codes, PC on, 30 kmh, G = 10
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[image: image4.emf]PedA 3kmh, 16-QAM 1/2, 10 multicodes, PC on, G = 15
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[image: image5.emf]PedA 30kmh, 16-QAM 1/2, 10 multicodes, PC on, G = 15
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4. Conclusion

We demonstrated the performance of TxAA mode 2 with 16-QAM and half rate coding. It seems evident from the results that there is much of variance in the performance of mode 2 as a function of environment since of bad verification performance – power control of DPCH does not explain differences in the performance of mode 2 (between Nokia and Motorola) as stated in [14]. We think that the above curves describe quite well the average performance of mode 2 seen by the network. 
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Figure � SEQ Figure \* ARABIC �2� BLER of TxAA modes with 16-QAM half rate coding as a function of transmit power.  4% & 10% FB error rate, 30km/h velocity and real & ideal verification.





Figure � SEQ Figure \* ARABIC �1� BLER of TxAA modes with 16-QAM half-rate coding as a function of transmit power. Pedestrian A channel with 3km/h (i.e., ideal conditions for mode 2), 10% FB error rate and real verification. One multicode => demonstrates the performance of verification.








Figure � SEQ Figure \* ARABIC �3� BLER of TxAA modes with 16-QAM half rate coding as a function of transmit power. Pedestrian A channel with 30km/h, 4% & 10% FB error rates and real verification. Five multicodes and G=10.





Figure � SEQ Figure \* ARABIC �4� BLER of TxAA mode 2 with 16-QAM half-rate coding as a function of transmit power. Pedestrian A channel with 3km/h (i.e., ideal conditions for mode 2), 4% & 10% FB error rate and real verification. Ten multicodes were used, G=15.





Figure � SEQ Figure \* ARABIC �5� BLER of TxAA mode 2 with 16-QAM half-rate coding as a function of transmit power. Pedestrian A channel with 30km/h (i.e., ideal conditions for mode 2), 4% & 10% FB error rate and real verification. Ten multicodes were used, G=15.  
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