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1
Introduction

In this contribution, we provide a system performance evaluation on uplink VoHSPA, which is further compared with the performance of legacy voice call. The simulation assumption for VoHSPA is attached in appendix.

2
Simulation Results
2.1
     Average cell throughput vs. number of voice users per cell

Figure 1 and Figure 2 provide system performance results for HSUPA BE UE throughput, with given number of R99 or VoHSPA voice UE. The gain of VoHSPA with and without CPC is summarized in Table1. Channel types include ITU-PA3 and ITU-VA30.
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Figure 1: HSUPA cell throughput with AMR12.2K voice users, PA3  
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Figure 2: HSUPA cell throughput with AMR12.2K voice users, VA30

Table 1: Throughput Gain Summary – AMR 12.2 kbps voice
	Voice UE Number
	8
	16
	24
	32
	40
	48

	PA3
	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
	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%


2.2
     Average Ec/No per cell used by voice and BE users
Table 2 shows the comparison of voice user Ec/No per cell for VoHSPA and VoHSPA with CPC, and also R99 as a comparison. The reduction of voice user Ec/No further translates to more Ec/No for the BE UE, which is shown in Table 3. 
Table 2: Voice User Ec/No
	
	PA3
	VA30

	Voice UE #
	R99
	VoHSPA
	VoHSPA-CPC
	R99
	VoHSPA
	VoHSPA-CPC

	8
	0.34
	0.27
	0.24
	0.43
	0.35
	0.30

	16
	0.68
	0.54
	0.49
	0.85
	0.69
	0.60

	24
	1.03
	0.82
	0.74
	1.29
	1.04
	0.91

	32
	1.37
	1.09
	0.98
	1.71
	1.38
	1.21

	40
	1.72
	1.37
	1.23
	2.14
	1.72
	1.51

	48
	2.08
	1.65
	1.49
	2.65
	2.06
	1.81


Table 3: BE User Ec/No
	
	PA3
	VA30

	Voice UE #
	R99
	VoHSPA
	VoHSPA-CPC
	R99
	VoHSPA
	VoHSPA-CPC

	0
	2.93
	2.93
	2.93
	2.94
	2.94
	2.94

	8
	2.60
	2.67
	2.69
	2.52
	2.60
	2.64

	16
	2.27
	2.40
	2.46
	2.10
	2.26
	2.35

	24
	1.92
	2.13
	2.21
	1.67
	1.92
	2.04

	32
	1.59
	1.86
	1.97
	1.24
	1.58
	1.75

	40
	1.24
	1.59
	1.73
	0.80
	1.24
	1.45

	48
	0.88
	1.32
	1.47
	0.41
	0.89
	1.14


2.3
     Percentages of voice users with active set size of 1, 2, 3
Table 3 shows the statistics of the active set sizes for difference voice UEs.
Table 3: 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%


2.4
     Percentage of voice users with BLER > 3%
Outage is an important metric that have impact on voice call quality and user experience. For all cases (PA3 and VA30 channel, R99 and DCH enhancement and VoHSPA with or without CPC), no voice users with BLER>3% is observed in the UL system simulation.

2.5
     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 Figure 3 and Figure4 for PA3 and VA30, respectively. 
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Figure 3: Averaged cell RoT of AMR12.2K voice users, PA3 
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Figure 4: Averaged cell RoT of AMR12.2K voice users, VA30
2.6
     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 4: 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


4
Conclusions

In this contribution, system level simulation performance results and comparison for uplink VoHSPA with AMR 12.2K voice code are provided.  System capacity as well as other metrics are compared between VoHSPA and R99. It is observed that VoHSPA does have advantage compared to R99, especially in reduction of voice users load and increases BE users throughput.
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Table 5: UL System Simulation Assumptions for mix of VoHSPA and BE data on HSUPA

	Parameter
	Value

	Cell Layout
	Hexagonal grid, 19 NodeB, 3 sectors per Node B with wrap-around

	Inter-site distance [m]
	1000

	Carrier Frequency
	2000 MHz

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometres

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	[image: image1.emf]0 5 10 15 20 25 30 35 40 45 50

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

Cell Voice UE #

Cell BE UE Throughput(kbps)

UL BE UE Capacity with AMR12.2K voice

 

 

AMR12.2k-R99-PA3

AMR12.2k-VoHSPA-PA3

AMR12.2k-VoHSPA-CPC-PA3

              

[image: image5.emf](


)


ú


ú


û


ù


ê


ê


ë


é


÷


÷


ø


ö


ç


ç


è


æ


-


=


m


dB


A


A


,


12


min


2


3


q


q


q






































 

m

dB

A A , 12 min

2

3







                                                                              = 70 degrees,   Am = 20 dB



	Channel Model
	100% PA3 (ITU), 100% VA30 (ITU). 

	Penetration loss [dB]
	10

	Maximum UE EIRP
	23 dBm

	Uplink system noise
	 –103.16 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	BE UE: 1 TTI
VoHSPA UE: 4 TTI

	
	ACK [dB]
	2 (not in SHO), 4 (in SHO)

	
	NACK [dB]
	2 (not in SHO), 4 (in SHO)

	
	CQI [dB]
	2 (not in SHO), 4 (in SHO)

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 6 dB

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	4 (BE users on E-DCH)
0, 8, 16, 24, 32, 40, 48 (Voice on DCH)

	NodeB Receiver
	PWC Rake (2 antennas per cell)

	Uplink HARQ
	2ms TTI, Max # of transmissions =4,Target BLER=1% after 4th transmission, 8 HARQ processes.

	Maximum active set size
	3

	Inner Loop Power Control Delay
	2 slots

	Outer Loop Power Control Delay [radio frames]
	2

	UL TPC Error Rate [%] 
	4

	HSUPA Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair

	Target RoT
	6dB

	CPC Parameters (unit in 2ms TTI)
	UE DTX cycle 1
	8

	
	UE DTX cycle 2
	64

	
	MAC DTX cycle
	8

	
	Inactivity Threshold for UE DTX cycle 2
	64

	
	UE DTX long preamble length
	4

	
	CQI DTX Timer
	64

	TBS ,Spreading Factor and DPDCH Power Boost
	Packet
	TBS
	Spreading Factor
	DPDCH/DPCCH power ratio(dB)

	
	Full AMR 12.2kbps
	296
	4
	8

	
	SID AMR 12.2kbps
	120
	16
	8


� EMBED Equation.3 ���
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