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1
Introduction
During the enhanced uplink study, RAN WG1 has seen a few documents touching 8PSK issues for the uplink. [2, 3, 4] but no results have been included in the current version of the TR [1]. This document combines results from [3] and [4] as a text proposal for the TR. As the 8PSK results in [2] were not accompanied with BSPK results of the same data rate, no conclusion on the 8PSK link efficinency can be drawn from that tdoc. A combined 8 PSK link performance degradation text proposal is derived from the results and included in this document.

2
Simulation Assumptions and Results
This chapter collects the simulation assumptions and results from documents from Qualcomm, Ericsson and Nokia [2, 3, 4] with the exception of Nokia's results [4] which have been corrected to this document.

2.1
Results in AWGN channel for different BLER-%

Contents of this chapter is from [3].

2.1.1
Simulation assumptions [3]

As an example, consider an uplink data rate requiring three DPDCHs in Rel5. Transmission with this data rate could be done in at least two different ways:

· 3 DPDCHs using BPSK modulation (Rel 5 case)

· 2 DPDCHs using 8PSK modulation.

The two possibilities are illustrated in Figure 1. 
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Figure 1: Two alternatives for providing the same data rate. Three BPSK streams as in Rel5 (left) and 8PSK modulation (right).

One drawback with 8PSK is the loss in Eb/N0 performance compared to 3(BPSK. To estimate this loss, the two configurations have been simulated over an AWGN channel. Rel5 turbo coding and rate matching were assumed. The resulting BLER as a function of Eb/N0 at different code rates for the two configurations is shown in Figure 2.

2.1.2
Simulation results [3]

[image: image2.wmf]
Figure 2: BLER as a function of Eb/N0 for 8PSK and 3(BPSK. The figures in the legend correspond to the number of information bits and the resulting code rate (assuming 5760 coded bits per transport block).

Note: Coding rates 0.33, 0.53 and 0.80 (data rates 960, 1536 and 2304 respectively) were chosen to be compared in the text proposal part of this document.

2.2
Results in fading channels for different BLER-%

Contents of this chapter is from [4].

2.2.1
Simulation assumptions [4]

In this paper we take the example of uplink data rate as 960 kbps. Other general simulation assumptions are listed in Table 2. 

Table 2.  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 3 and Figure 4. 
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Figure 3.  3xBPSK scheme for 960kbps data rate transmission
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Figure 4.  8PSK scheme for 960kbps data rate transmission

Here the betas for DPCCH are set as Table 3, when 
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=1.

Table 3.  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.
2.2.2
Simulation results

The simulation figures below are not directly from [4] but have been updated due to erroneous results shown in [4]. The simulation assumptions of [4] (those are also copied to chapter 2.2.1 above for simplicity) apply to the graphs below. It should be noted that the updated results show somewhat larger link performance loss for 8PSK than the incorrect results shown in [4].

[image: image7.wmf]8PSK vs 3xBPSK link performance in 3kmphr, Pedestrian, 960kbps
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[image: image8.wmf]8PSK vs 3xBPSK performance in 30kmphr,Vehicular A,960kbps
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2.3
QPSK/8PSK AWGN results for BLER = 1% 

Contents of this chapter is from [2].

2.3.1
Simulations assumptions [2]

Table 4

Release 6 – Reference MCS
	Payload
	Code Rate
	SF
	Modulation
	TTI
	Data Rate

	1267
	0.33
	4
	QPSK
	2 ms
	633.6 kbps

	1920
	0.50
	4
	QPSK
	2 ms
	960 kbps

	2880
	0.75
	4
	QPSK
	2 ms
	1440 kbps

	1901
	0.33
	4
	8PSK
	2 ms
	950.4 kbps

	2880
	0.50
	4
	8PSK
	2 ms
	1440 kbps

	4320
	0.75
	4
	8PSK
	2 ms
	2160 kbps


Table 5: Simulation parameters

	Parameter
	Value

	TTI
	2 ms

	SF
	4

	Modulation
	QPSK, 8PSK

	Number of  OVSF codes
	1

	HS-DPDCH to DPCCH Ratio
	5-15 dB

	Channel Estimation
	On

	DPCCH slot format
	0

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	Outer Loop Power Control
	On

	OLPC UP Step Size
	0.5 dB

	BLER set point
	1%

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Channel
	AWGN
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2.3.2
Simualtions results [2]

Figure 5

Performance of EU-DPDCH – QPSK
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Figure 6

Performance of EU-DPDCH – 8PSK 
Note: As only 1440 kbps data rate was the same for both QPSK and 8PSK,  it alone was included in the text proposal.

3
Text Proposal

 ---------------- Start text proposal --------------

9.1.5
8PSK link performance

Note: Simulation assumptions behind the results in the tables below differ. Please refer to R1-040074 for complete set of simulation assumptions.

Table 9.1.5.1: 8PSK to 3xBPSK link level performance comparison

	Channel model
	TTI
	SF
	Data rate
	Coding rate
	8PSK performance loss

	
	
	
	
	
	BLER = 10%
	BLER = 20%
	BLER = 50%

	AWGN
	2 ms
	4
	2304 kbps
	0.80
	2.4 dB
	2.4 dB
	2.4 dB

	AWGN
	2 ms 
	4
	1536 kbps
	0.53
	1.7 dB
	1.7 dB
	1.6 dB

	AWGN
	2 ms
	4
	960 kbps
	0.33
	1.0 dB
	1.0 dB
	0.8 dB

	PedA 3km/h
	10 ms
	4
	960 kbps
	0.33
	1.2 dB
	1.4 dB
	1.5 dB

	VehA 30km/h
	10 ms
	4
	960 kbps
	0.33
	1.1 dB
	1.3 dB
	1.4 dB


Source: R1-040074

Table 9.1.5.2: 8PSK to QPSK link level performance comparison, BLER = 1%

	Channel model
	TTI
	SF
	Data rate
	QPSK

Coding rate
	8PSK

Coding rate
	E-DPDCH/ DPCCH ratio
	8PSK perf. loss

	AWGN
	2 ms
	4
	1440 kbps
	0.75
	0.5
	6 dB
	0.7 dB

	AWGN
	2 ms 
	4
	1440 kbps
	0.75
	0.5
	8 dB
	0.6 dB

	AWGN
	2 ms
	4
	1440 kbps
	0.75
	0.5
	10 dB
	0.6 dB

	AWGN
	2 ms
	4
	1440 kbps
	0.75
	0.5
	12 dB
	0.6 dB

	AWGN
	2 ms
	4
	1440 kbps
	0.75
	0.5
	14 dB
	0.5 dB


Source: R1-040074

---------------- End text proposal --------------

4
Conclusions
The 8PSK results from three companies were collected together and presented in this paper. A short text proposal summarizing the results was also included. 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 [5] were showing that the PAR could be around 2 dB smaller with 8PSK than with 3*BPSK.
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