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1
Introduction

In TSG-RAN#58 a new study item, “DCH Enhancements for UMTS”, was approved [1]. In this contribution we provide a text proposal for part of Section 11 of the technical report [5], containing the system evaluation result for DL and UL VoHSPA, with simulation assumptions defined for VoHSPA.

2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

11
System Evaluation Results 

11.2
    DL System Evaluation of VoHSPA 

The downlink performance of VoHSPA with and without CPC is presented in this section and is compared with R99 performance, DCH enhancement Solution 1 and Solution 3.
11.2.1   Average cell throughput vs. number of voice users per cell
In a mixed traffic scenario, the throughput of BE users of VoHSPA with and without CPC are compared with R99, Solution 1 and Solution 3. As shown in Figures x1 and x2, in most cases VoHSPA without CPC does not perform quite as well as R99. When CPC is enabled, there is an improvement due to the power saving obtained from the DTX of the F-DPCH. Solution 3 of the DCH enhancements has the best performance among the schemes compared. The throughput gains compared to R99 CS voice are summarized in Table x1.
[image: image1.emf]0 8 16 24 32 40 48

0

1

2

3

4

5

6

7

Cell Voice UE #

Cell BE UE Throughput(kbps)

DL BE UE Capacity with AMR12.2K voice

 

 

AMR12.2K-R99

AMR12.2K-Solution1

AMR12.2K-Solution3

AMR12.2K-VoHSPA

AMR12.2K-VoHSPA-CPC


Figure x1: BE UE cell throughput with AMR12.2K  UE, PA3  
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Figure x2: BE UE cell throughput with AMR12.2K UE, VA30

Table x1: BE UE Throughput Gain Summary
	
	PedA 3km/h
	VehA 30km/h

	Voice UE #
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC

	8
	0.58%
	4.28%
	-5.93%
	-2.98%
	3.02%
	4.42%
	-4.14%
	-1.17%

	16
	2.22%
	9.81%
	-10.34%
	-2.82%
	7.37%
	9.24%
	-8.20%
	-1.43%

	24
	5.79%
	21.62%
	-11.76%
	1.11%
	13.42%
	17.27%
	-11.32%
	1.62%

	32
	20.47%
	50.34%
	-7.75%
	20.50%
	25.73%
	30.67%
	-17.23%
	8.39%

	40
	71.10%
	144.16%
	21.43%
	89.72%
	45.97%
	50.55%
	-26.12%
	25.12%

	48
	Inf
	Inf
	Inf
	Inf
	111.61%
	126.86%
	-33.86%
	80.95%


11.2.2
     Average Tx Ec/Ior per cell used by VoHSPA and BE users
The Tx Ec/Ior required to support a certain number of voice users indicates the amount of power that would be available for BE users. As the voice user load increases, the remaining Tx Ec/Ior for BE users decreases. 

The voice and BE Tx Ec/Ior as a percentage of total Ior in is shown in Tables x2 and x3. It is seen that Solution 3 of the DCH enhancements requires the least power for voice amongst the schemes compared. VoHSPA without CPC requires more power than R99 for most of the cases.

Table x2: Voice User Tx Ec/Ior
	
	PA3
	VA30

	Voice UE #
	R99
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC
	R99
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC

	8
	13.75%
	9.90%
	7.02%
	17.77%
	14.40%
	11.51%
	6.99%
	6.04%
	18.54%
	15.26%

	16
	26.12%
	18.77%
	13.51%
	32.16%
	25.52%
	22.14%
	13.42%
	11.48%
	31.81%
	25.64%

	24
	38.96%
	27.96%
	20.01%
	44.45%
	35.98%
	32.65%
	19.73%
	16.91%
	43.48%
	34.74%

	32
	54.52%
	38.75%
	27.89%
	55.42%
	44.09%
	45.60%
	27.47%
	22.34%
	54.59%
	42.55%

	40
	67.66%
	47.67%
	34.20%
	64.28%
	51.74%
	56.39%
	33.93%
	27.77%
	64.44%
	49.47%

	48
	80.00%
	58.77%
	41.21%
	71.33%
	58.86%
	67.70%
	40.77%
	33.20%
	72.95%
	56.36%


Table x3: BE User Tx Ec/Ior
	
	PA3
	VA30

	Voice UE #
	R99
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC
	R99
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC

	8
	65.95%
	69.05%
	72.93%
	62.22%
	65.57%
	68.33%
	72.50%
	73.76%
	61.45%
	64.70%

	16
	53.39%
	59.53%
	65.86%
	47.82%
	54.40%
	57.59%
	65.74%
	68.20%
	48.17%
	54.28%

	24
	40.38%
	49.78%
	59.13%
	35.52%
	43.91%
	46.98%
	59.14%
	62.64%
	36.48%
	45.13%

	32
	24.70%
	38.47%
	50.99%
	24.54%
	35.77%
	33.92%
	51.13%
	57.08%
	25.36%
	37.28%

	40
	11.61%
	29.27%
	44.57%
	15.67%
	28.10%
	23.05%
	44.49%
	51.52%
	15.49%
	30.33%

	48
	0.00%
	18.01%
	37.37%
	8.61%
	20.94%
	11.66%
	37.43%
	45.95%
	6.97%
	23.38%


11.2.3   Percentages of voice users with active set size of 1, 2, 3
The active set size statistics are detailed in Table x4.
Table x4: Active set size statistics
	Active Set Size #
	1
	2
	3

	Voice UE #
	8
	54.90%
	24.93%
	20.18%

	
	16
	55.44%
	24.65%
	19.91%

	
	24
	55.36%
	25.25%
	19.39%

	
	32
	55.95%
	24.93%
	19.13%

	
	40
	55.54%
	25.36%
	19.10%

	
	48
	55.33%
	25.54%
	19.13%


11.2.4
  Percentage of voice users with BLER over 3%
Table x5 summarized the outage performance for VoHSPA and VoHSPA with CPC. When compared with R99, it is seen that that the outage performance is worse for VoHSPA. Lack of soft handover mechanism is the primary reason for this. When CPC is enabled, the outage performance was further degraded for VoHSPA with CPC due to inefficient power control. 

Table x5: AMR12.2K VoHSPA UE outage performance
	
	PA3
	VA30

	Voice UE #
	R99
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC
	R99
	Solution 1
	Solution 3
	VoHSPA
	VoHSPA-CPC

	8
	0.00%
	0.00%
	0.00%
	1.64%
	1.97%
	0.00%
	0.00%
	0.00%
	1.97%
	2.19%

	16
	0.00%
	0.11%
	1.10%
	2.58%
	2.36%
	0.00%
	0.00%
	0.00%
	3.29%
	2.41%

	24
	0.07%
	0.07%
	0.73%
	2.41%
	2.38%
	0.00%
	0.00%
	0.00%
	3.40%
	3.14%

	32
	0.11%
	0.11%
	0.77%
	2.41%
	3.02%
	0.00%
	0.00%
	0.00%
	4.52%
	5.37%

	40
	0.13%
	0.31%
	1.23%
	3.16%
	3.93%
	0.00%
	0.00%
	0.00%
	5.11%
	8.77%

	48
	97.88%
	1.43%
	0.80%
	3.29%
	5.03%
	0.00%
	0.00%
	0.00%
	7.42%
	13.87%


11.2.5
  CDF of packet delay for VoHSPA users
Figure x3 and Figure x4 show the VoHSPA packet delay CDF, for PedA-3km and VehA-30km ITU channel, respectively. The discarded packets (delay over 100ms) are not included in the figures. The average packet delay is longer when CPC is enabled due to occurrences of UE DRX.
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Figure x3: CDF of VoHSPA Packet Delay, ITU-PedA 3km
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Figure x4: CDF of VoHSPA Packet Delay, ITU-VehA 30km

11.3

UL System Evaluation of VoHSPA 

11.3.1
     Average cell throughput vs. number of voice users per cell

Figure x5 and Figure x6 provide system performance results for HSUPA BE UE throughput, with given number of R99 or VoHSPA voice UE. The gains of VoHSPA with and without CPC and DCH enhancements are summarized in Table x6.
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Figure x5: HSUPA cell throughput with AMR12.2K voice users, PA3  
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Figure x6: HSUPA cell throughput with AMR12.2K voice users, VA30

Table x6: Throughput Gain Summary – AMR 12.2 kbps voice
	Voice UE Number
	8
	16
	24
	32
	40
	48

	PA3
	DCH-Enh
	8.30%
	20.72%
	38.12%
	61.66%
	100.56%
	182.57%

	
	VoHSPA
	3.93%
	9.54%
	17.02%
	26.69%
	42.87%
	77.80%

	
	VoHSPA-CPC
	5.46%
	13.25%
	23.39%
	37.53%
	60.42%
	108.81%

	VA30
	DCH-Enh
	11.04%
	27.11%
	53.53%
	104.92%
	283.02%
	4420.30%

	
	VoHSPA
	4.23%
	10.54%
	20.77%
	41.36%
	115.45%
	1621.50%

	
	VoHSPA-CPC
	6.48%
	15.95%
	31.44%
	61.99%
	170.65%
	2559.80%


11.3.2
     Average Ec/No per cell used by voice and BE users
Table x7 shows the comparison of voice user Ec/No per cell for VoHSPA, VoHSPA with CPC, DCH enhancements and R99. As the number of voice users increase, the RT occupied increases reducing the available RoT for BE users. This effect is shown in Table x8.

Table x7: Voice User Ec/No
	
	PA3
	VA30

	Voice UE #
	R99
	DCH-Enh
	VoHSPA
	VoHSPA-CPC
	R99
	DCH-Enh
	VoHSPA
	VoHSPA-CPC

	8
	0.34
	0.19
	0.27
	0.24
	0.43
	0.22
	0.35
	0.30

	16
	0.68
	0.38
	0.54
	0.49
	0.85
	0.43
	0.69
	0.60

	24
	1.03
	0.57
	0.82
	0.74
	1.29
	0.65
	1.04
	0.91

	32
	1.37
	0.76
	1.09
	0.98
	1.71
	0.87
	1.38
	1.21

	40
	1.72
	0.95
	1.37
	1.23
	2.14
	1.09
	1.72
	1.51

	48
	2.08
	1.14
	1.65
	1.49
	2.65
	1.30
	2.06
	1.81


Table x8: BE User Ec/No
	
	PA3
	VA30

	Voice UE #
	R99
	DCH-Enh
	VoHSPA
	VoHSPA-CPC
	R99
	DCH-Enh
	VoHSPA
	VoHSPA-CPC

	0
	2.93
	2.93
	2.93
	2.93
	2.94
	2.94
	2.94
	2.94

	8
	2.60
	2.75
	2.67
	2.69
	2.52
	2.73
	2.60
	2.64

	16
	2.27
	2.57
	2.40
	2.46
	2.10
	2.52
	2.26
	2.35

	24
	1.92
	2.38
	2.13
	2.21
	1.67
	2.30
	1.92
	2.04

	32
	1.59
	2.19
	1.86
	1.97
	1.24
	2.09
	1.58
	1.75

	40
	1.24
	2.01
	1.59
	1.73
	0.80
	1.87
	1.24
	1.45

	48
	0.88
	1.82
	1.32
	1.47
	0.41
	1.65
	0.89
	1.14


11.3.3
     Percentages of voice users with active set size of 1, 2, 3
Table x9 shows the active set size statistics for different numbers of voice users. 
Table x9: Active set size statistics
	Active Set Size #
	1
	2
	3

	Voice UE #
	8
	51.97%
	25.88%
	22.15%

	
	16
	52.96%
	25.66%
	21.38%

	
	24
	53.58%
	26.02%
	20.39%

	
	32
	53.45%
	27.19%
	19.35%

	
	40
	53.68%
	26.89%
	19.43%

	
	48
	54.31%
	26.17%
	19.52%


11.3.4
     Percentage of voice users with BLER over 3%

Outage is an important metric that have impact on voice call quality and user experience. The outage performance is defined as the percentage of voice users with BLER over 3%. For all cases (PA3 and VA30 channel, R99 and DCH enhancement and VoHSPA with or without CPC), no voice users with BLER>3% were observed in the UL system simulation.

11.3.5
     CDF of RoT per cell

For a target RoT of 6dB, the CCDF with 32 voice UE in a mixed voice and BE UE scenario, is presented in Figures x7 and x8 for PA3 and VA30, respectively. 
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Figure x7: Averaged cell RoT of AMR12.2K voice users, PA3 
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Figure x8: Averaged cell RoT of AMR12.2K voice users, VA30
11.3.6
     CDF of packet delay for VoHSPA users

Packet delay for VoHSPA user is related to its number of retransmissions. Statistics of the retransmission for the cases considered are shown in Table x10. The computed average voice packet delay is also shown. The results are shown for 32 users as an example. The average packet delay is within 20 ms, hence no impact to voice delay and quality is expected.
Table x10: Packet delay for VoHSPA users
	Traffic
	CPC
	Channel
	Probability  of successful decode with given transmission number
	Average Packet Delay(ms)

	
	
	
	1
	2
	3
	4
	

	AMR12.2K
	Off
	PA3
	37.76%
	35.82%
	21.61%
	4.81%
	14.96

	
	
	VA30
	43.20%
	35.72%
	17.25%
	3.84%
	13.08

	
	On
	PA3
	37.93%
	35.89%
	21.40%
	4.78%
	14.88

	
	
	VA30
	43.24%
	35.73%
	17.22%
	3.81%
	13.06


[---------------------------------------------------------------------TEXT ENDS---------------------------------------------------------]

3
Conclusions

It is proposed to agree to and capture the text proposal on the system level results of VoHSPA as presented in this document to the Technical Report on DCH Enhancements [5].
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