TSG-RAN Working Group 4, meeting #25
R4-021469
Secaucus, New Jersey, USA, November 11-15, 2002

Source:
Ericsson

Title:
Simulation results for minimum requirements of UE Phase Shift
Agenda item:
5.2
Document for:
Discussion

1.  Introduction

The impact of phase discontinuities due to changed power has been discussed during the last meetings.

 

Based on the contributions in previous meetings we have run more simulations for this 

2. Simulation assumption

For the simulations it is assumed that the transmitted signal during a normal transmission will look like shown in the plots below where the power steps for each slot are shown in the first plot and the phase shifts are shown for each slot in the next plot. The phase discontinuity is in the figure different at different power levels, however in the simulation the “large” phase jump is introduced with a certain rate instead. 

At most slot borders the phase varies with a relatively small phase step, but with a certain rate the phase varies with a larger phase step, . The phase steps used in the simulations are given in the table below.  

[image: image1.wmf][image: image5.wmf]0

10

20

30

40

50

60

0

2

4

6

8

10

Time (slots)

Phase (degrees)

Phase


Table 1: Simulation Parameters

	Parameter
	FDD UL

	Service parameters
	

	Bit rate
	12.2 kbps

	, small phase jumps 
	0 and +/-5 degrees

	, Large phase jumps
	+/- 30 and +/- 45 degrees

	Rate of Large phase jumps
	0, 100Hz, 300Hz

	Propagation channel
	Static, Case 3

	Power Control, Inner loop 
	On

	Power Control, Outer loop
	Off

	BLER
	10%


3. Presentation of Results

In Figure 2  to Figure 5 the simulation results for static channel and case 3 are shown.
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Figure 2: Performance in UL for static channel when =0 degrees and  varies from 0 to 45 degrees and the rate of  the large phase jump is 100 and 300 Hz.

[image: image2.wmf]
Figure 3: Performance in UL for static channel when =5 degrees and  varies from 0 to 45 degrees and the rate of  the large phase jump is 100 and 300 Hz.

[image: image3.wmf]
Figure 4: Performance in UL for case 3 when =0 degrees and  varies from 0 to 45 degrees and the rate of  the large phase jump is 100 and 300 Hz. 
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Figure 5 Performance in UL for case 3 when =5 degrees and  varies from 0 to 45 degrees and the rate of  the large phase jump is 100 and 300 Hz. 

In Table 2 the results of the simulations, with the optimum averaging interval as given in the figures above, are given.

Table 2: Simulated Worst case UL DPCH_Ec/Io [dB]

	Large Phase Jump

[Degrees]
	Propagation condition
	Small Phase Jumps
	Rate of ”Large Phase-Jumps”(Hz)

	
	
	
	0
	100
	300

	30
	Static
	0
	1.84
	1.9
	2.03

	
	
	5
	1.84
	1.9
	2.03

	
	case 3
	0
	3.74
	3.78
	3.78

	
	
	5
	3.76
	3.76
	3.80

	45
	Static
	0
	1.84
	2.03
	2.23

	
	
	5
	1.84
	2.03
	2.23

	
	case 3
	0
	3.74
	3.78
	3.85

	
	
	5
	3.76
	3.76
	3.9


4. Conclusion 

The simulations show that with a phase discontinuity of 30 degrees every slot there is a degradation of about 0.2 dB for an AWGN channel and one tenth of a dB for case 3. A case with 45 degrees discontinuity was also simulated. For this case the performance loss was about 0.4 dB for an AWGN channel and about 0.15 dB for case 3 when the rate was 300 Hz. 

 

The phase discontinuities  in these simulations only refers to the power control, Changes of the transport format combination will also contribute to the phase discontinuities since the power may change rapidly at the TTI boundaries.

 

� EMBED Excel.Chart.8 \s ���











Figure � SEQ Figure \* ARABIC �1�: Description on the phase changes in the simulation.
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