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1. Introduction

8PSK has been regarded as an alternative of 3xBPSK in enhanced uplink DCH for its lower Peak-to-Average Ratio (PAR). On the other hand it is known that the link level performance of 8PSK is worse than that of 3xBPSK. Therefore it is important to make clear both of how much the 8PSK PAR benefit is and how much its link performance degradation is.
In this paper the simulation results of 8PSK link level performance in fading channels are provided to show the degradation.

2. Simulation assumptions

In this paper we take the example of uplink data rate as 960 kbps. Other general simulation assumptions are listed in Table 1. 

Table 1.  Simulation Assumptions

	Parameter Name
	Parameter Value

	Carrier Frequency
	2GHz

	Propagation conditions
	Pedestrian A  (3Km/hr.), Vehicular A (30Km/hr.)  

	Vehicle Speed 
	3 kmph/30kmph

	Closed loop Power Control
	ON

	Power Control 
	1dB step size, 1slot delay

	PC error rate 
	4%

	Frame Length
	10ms

	Channel Estimation
	6 Pilot symbols

	Fast fading model
	Jakes spectrum

	Channel coding
	R'99 Turbo code (PCCC), rate 1/3 

	Max no. of iterations for Turbo Coder
	8

	Input to Turbo Decoder
	Soft

	Rate matching 
	R'99 Rate matching

	Number of Rake fingers
	Equal to number of taps in the channel model

	Number of  Users Simulated
	1 

	Receiver antenna
	2

	Other L1 Parameters
	As Specified in Release-99 Specification


The details of the two comparing schemes, 8PSK and 3xBPSK are shown in Figure 1 and Figure 2. 
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Figure 1.  3xBPSK scheme for 960kbps data rate transmission

Figure 2.  8PSK scheme for 960kbps data rate transmission

Here the betas for DPCCH are set as Table 2, when 
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Table 2.  DPCCH beta settings for 8PSK and 3xBPSK transmission
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  (dB)

	8PSK
	-11.3

	3xBPSK
	-9.54


Therefore the power ratio of DPCCH to E-DCH is same for the two schemes.

3. Simulation Results

The simulation result is given as the block error rate (BLER) as a function to the energy of chip to noise ratio (EcNo). The result in Pedestrian channel with speed of 3km per hour is shown in Figure 3 and the result in Vehicular A channel with speed of 30km per hour is show in Figure 4.
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Figure 3.  Comparison of performance 8PSK and 3xBPSK in Pedestrian, 3km per hour.
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Figure 4.  Comparison of performance 8PSK and 3xBPSK in Vehicular A, 30km per hour.

From Figure 3 it can be found at BLER=0.1 and BLER=0.01 the 8PSK degradation in pedestrian 3km per hour is about 1dB. And it can be also found from Figure 4 in vehicular A,30 km per hour the degradation is about 0.5dB. 

4. Conclusion

This paper contained link level performance results for 8PSK. It was shown that performance of 8PSK is 0.5-1 dB worse than 3*BPSK, depending on the channel model.

It is proposed that these simulation results are included in the TR. Only after the PAR analysis has been made for all channel structures , including 8PSK, it can be concluded whether 8PSK is feasible for EDCH or not. The initial PAR results from [2] were already showing that the PAR could be around 2 dB smaller with 8PSK than with 3*BPSK. 
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