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1
Introduction

In this contribution performance comparisons are presented for carrier frequencies of 2GHz as well as 900MHz, when DPCCH gating impact is applied to both UMTS and time-dilated UMTS using 2.5 MHz of spectrum. 
2
Simulation Assumptions

Table 1 lists the simulation parameters.
Table 1:  Simulation parameter
	Parameter
	Value

	Carrier frequency[MHz]
	2000, 900

	Scaling factor[N]
	1, 2

	TTI [ms]
	 (2ms)*Scaling factor

	TBS[bits]
	128, 510, 3119 [fixed TBS in each simulation]

	First transmission BLER target
	10% after 1 transmission

	Number of Rx Antennas
	2

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay 
	1.33ms*Scaling factor 

	UL TPC Error Rate 
	4%

	HARQ process enabled
	1 active HARQ process out of 8 

	Propagation Channel
	PA3, VA3, VA30, VA120


3
Simulation Results
This section presents simulation results for Time Dilated UMTS (N=2) system and provides comparison with the UMTS system (N=1), when  0%, 50%, 75% gating patterns are used. They are shown in Figure 1-3.

· 0% gating illustrated in Figure 1 (baseline reference),

· 50% gating illustrated in Figure 2  

· 75% gating illustrated in Figure 3  
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Figure 1: Baseline reference with continuous DPCCH transmission.
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Figure 2: 50% gating DPCCH.
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Figure 3: 75% gating DPCCH.

3.1
     Carrier frequency 2000MHz case 

Figures 4-6 show the effective Rx Ec/No vs E-DPDCH/DPCCH power ratio (T2P) for carrier frequency 2000MHz in case of TBS 128, 510 and 3110, respectively.  The received total power is the sum of all the channel power in DTX and non DTX period. In these figures, the effective Ec/No denotes the average of the received SNR.   
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Figure 4: Effective Ec/No for TBS=128 
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Figure 5: Effective Ec/No for TBS=510
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Figure 6: Effective Ec/No for TBS=3119
Tables 2-4 provide the performance comparison between UMTS (N=1) and Time Dilated UMTS (N=2) for carrier frequency 2000MHz.  The effective Rx Ec/No values are provided and these values correspond to the optimal T2P (that minimizes this RxEc/No) from the Figure 4-6. For PA3 and VA3, Time Dilated UMTS had gain in case of 0% and 50% gating pattern and loss in case of 75% gating pattern because of longer gating slot.  During gating slots, ILPC gains are held.  For VA30 and VA120, Time Dilated UMTS had gain over UMTS for all gating patterns except TBS 3119, 0% gating pattern in VA30.  
Table 2:  Effective Rx Ec/No with TBS=128, Carrier Frequency=2000MHz
	Channel 
	Effective Rx Ec/No(dB)

	
	N=2
	N=1
	Loss of N=2 over N=1

	
	Gating Ratio (%)
	Gating Ratio (%)
	Gating Ratio (%)

	
	75
	50
	0
	75
	50
	0
	75
	50
	0

	PA 3
	-20.04
	-20.70
	-20.26
	-20.86
	-20.36
	-19.37
	0.82
	-0.35
	-0.89

	VA 3
	-20.28
	-19.91
	-18.94
	-20.44
	-19.63
	-18.47
	0.16
	-0.29
	-0.47

	VA 30
	-19.25
	-18.53
	-17.36
	-18.95
	-18.24
	-17.22
	-0.30
	-0.29
	-0.14

	VA 120
	-19.05
	-18.05
	-16.92
	-19.00
	-18.09
	-16.98
	-0.05
	0.04
	0.06


Table 3: Effective Rx Ec/No with TBS=510, Carrier Frequency=2000MHz

	Channel 
	Effective Rx Ec/No(dB)

	
	N=2
	N=1
	Loss of N=2 over N=1

	
	Gating Ratio (%)
	Gating Ratio (%)
	Gating Ratio (%)

	
	75
	50
	0
	75
	50
	0
	75
	50
	0

	PA 3
	-15.56
	-16.47
	-16.30
	-16.42
	-16.26
	-15.56
	0.87
	-0.21
	-0.74

	VA 3
	-15.91
	-15.92
	-15.25
	-16.24
	-15.68
	-14.80
	0.33
	-0.24
	-0.45

	VA 30
	-14.77
	-14.31
	-13.47
	-14.58
	-14.12
	-13.50
	-0.19
	-0.19
	0.03

	VA 120
	-14.81
	-14.15
	-13.28
	-14.65
	-14.05
	-13.26
	-0.15
	-0.10
	-0.02


Table 4: Effective Rx Ec/No with TBS=3119, Carrier Frequency=2000MHz

	Channel 
	Effective Rx Ec/No(dB)

	
	N=2
	N=1
	Loss of N=2 over N=1

	
	Gating Ratio (%)
	Gating Ratio (%)
	Gating Ratio (%)

	
	75
	50
	0
	75
	50
	0
	75
	50
	0

	PA 3
	-8.25
	-9.65
	-9.63
	-9.31
	-9.36
	-8.94
	1.06
	-0.30
	-0.69

	VA 3
	-8.49
	-8.88
	-8.47
	-8.74
	-8.51
	-8.02
	0.25
	-0.36
	-0.45

	VA 30
	-7.13
	-6.82
	-6.28
	-6.90
	-6.75
	-6.66
	-0.23
	-0.07
	0.38

	VA 120
	-7.13
	-6.84
	-6.25
	-7.01
	-6.71
	-6.19
	-0.12
	-0.13
	-0.06


3.2
     Carrier frequency 900MHz case 

Figure 7-9 show the effective Rx Ec/No vs T2P, when DPCCH 0%, 50%, 75% gating patterns are used for carrier frequency 900MHz.   
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Figure 7: Effective Ec/No for TBS=128
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Figure 8: Effective Ec/No for TBS=510
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Figure 9: Effective Ec/No for TBS=3119
Tables 5-7 provide the performance comparison between UMTS (N=1) and Time Dilated UMTS (N=2) at 900MHz.  Time Dilated UMTS has gain for all gating pattern in PA3, VA3, VA120. On the other hand it has loss for VA30 in case of 0% and 50% gating patterns.
Table 5:  Effective Rx Ec/No with TBS=128, Carrier Frequency=900MHz
	Channel 
	Effective Rx Ec/No(dB)

	
	N=2
	N=1
	Loss of N=2 over N=1

	
	Gating Ratio (%)
	Gating Ratio (%)
	Gating Ratio (%)

	
	75
	50
	0
	75
	50
	0
	75
	50
	0

	PA 3
	-21.69
	-21.33
	-20.35
	-21.24
	-20.50
	-19.40
	-0.45
	-0.83
	-0.96

	VA 3
	-20.93
	-20.21
	-19.07
	-20.57
	-19.70
	-18.49
	-0.37
	-0.51
	-0.58

	VA 30
	-19.34
	-18.55
	-17.79
	-19.01
	-18.62
	-18.06
	-0.32
	0.08
	0.27

	VA 120
	-19.44
	-18.62
	-17.55
	-18.81
	-17.99
	-16.80
	-0.63
	-0.63
	-0.75


Table 6:  Effective Rx Ec/No with TBS=510, Carrier Frequency=900MHz
	Channel 
	Effective Rx Ec/No(dB)

	
	N=2
	N=1
	Loss of N=2 over N=1

	
	Gating Ratio (%)
	Gating Ratio (%)
	Gating Ratio (%)

	
	75
	50
	0
	75
	50
	0
	75
	50
	0

	PA 3
	-17.26
	-17.05
	-16.52
	-16.78
	-16.36
	-15.55
	-0.48
	-0.69
	-0.98

	VA 3
	-16.52
	-16.15
	-15.36
	-16.33
	-15.70
	-14.82
	-0.19
	-0.44
	-0.54

	VA 30
	-14.83
	-14.40
	-13.99
	-14.72
	-14.67
	-14.40
	-0.11
	0.28
	0.41

	VA 120
	-15.04
	-14.53
	-13.73
	-14.47
	-14.00
	-13.02
	-0.57
	-0.53
	-0.71


Table 7:  Effective Rx Ec/No with TBS=3119, Carrier Frequency=900MHz
	Channel 
	Effective Rx Ec/No(dB)

	
	N=2
	N=1
	Loss of N=2 over N=1

	
	Gating Ratio (%)
	Gating Ratio (%)
	Gating Ratio (%)

	
	75
	50
	0
	75
	50
	0
	75
	50
	0

	PA 3
	-10.17
	-10.14
	-9.76
	-9.75
	-9.49
	-8.95
	-0.42
	-0.65
	-0.81

	VA 3
	-9.27
	-9.07
	-8.53
	-8.87
	-8.56
	-8.01
	-0.40
	-0.52
	-0.52

	VA 30
	-7.25
	-6.97
	-7.24
	-7.06
	-7.52
	-7.68
	-0.19
	0.54
	0.44

	VA 120
	-7.40
	-7.14
	-6.66
	-6.73
	-6.47
	-5.88
	-0.67
	-0.67
	-0.78


4
Conclusions

This contribution has shown a link level performance of Time Dilated UMTS with CPC and comparison is given against UMTS with CPC.  In these simulations, transport block sizes of 128, 510 and 3119 are used.  0%, 50% , 75% DPCCH gating patterns are applied for PA3, VA3, VA30 and VA120 for performance evaluation. Compared with UMTS, Time Dilated UMTS has gain for all gating pattern in PA3, VA3, VA120 and loss for 0% and 50% gating pattern in VA30 at 900MHz. In case of carrier frequency 2000HMz Time Dilated UMTS has gain in PA3 and VA3 in case of 0%, 50% gating pattern and loss for 75% gating pattern. For VA30 and VA120 it has gain for 0%, 50%, 75% gating pattern except TBS 3119, VA 30. 
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