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1
Introduction

In this contribution, we provide a system performance evaluation on downlink VoHSPA on UMTS. The comparison of the VoHSPA performance against legacy R99 voice was studied. Corresponding link study and results can be found in [1].

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

For BE UE throughput under mixed voice and BE data scenario, we put R99, VoHSPA and VoHSPA with CPC result together for a comparison. As shown in Figure 1 and Figure 2, VoHSPA without CPC does not perform well among all candidates, in most voice UE load cases. VoHSPA with CPC performs better than VoHSPA, due to power saving from F-DPCH with UE-DTX (shown in Table 2). With increasing number of voice users, VoHSPA as well as VoHSPA with CPC get better in performance due to the benefit of multiuser scheduling. The throughput gain result is summarized in Table 1.
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Figure 1: BE UE cell throughput with AMR12.2K VoHSPA UE, PA3  
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Figure 2: BE UE cell throughput with AMR12.2K VoHSPA UE, VA30

Table 1: BE UE Throughput Gain Summary
	
	PedA 3km/h
	VehA 30km/h

	Voice UE #
	VoHSPA
	VoHSPA-CPC
	VoHSPA
	VoHSPA-CPC

	8
	-5.93%
	-2.98%
	-4.14%
	-1.17%

	16
	-10.34%
	-2.82%
	-8.20%
	-1.43%

	24
	-11.76%
	1.11%
	-11.32%
	1.62%

	32
	-7.75%
	20.50%
	-17.23%
	8.39%

	40
	21.43%
	89.72%
	-26.12%
	25.12%

	48
	Inf
	Inf
	-33.86%
	80.95%


2.2
     Average Tx Ec/Ior per cell used by VoHSPA  and BE users
The power for VoHSPA users include power from F-DPCH, HS-SCCH and HS-PDSCH. It is shown in Table 2 that there’s no advantage for VoHSPA compared with R99, in terms of voice power. With increasing number of voice users, VoHSPA is showing a benefit compared with R99 due to scheduling. 

Table 2: Voice User TxEc/Ior
	
	PA3
	VA30

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

	8
	13.75%
	17.77%
	14.40%
	11.51%
	18.54%
	15.26%

	16
	26.12%
	32.16%
	25.52%
	22.14%
	31.81%
	25.64%

	24
	38.96%
	44.45%
	35.98%
	32.65%
	43.48%
	34.74%

	32
	54.52%
	55.42%
	44.09%
	45.60%
	54.59%
	42.55%

	40
	67.66%
	64.28%
	51.74%
	56.39%
	64.44%
	49.47%

	48
	80.00%
	71.33%
	58.86%
	67.70%
	72.95%
	56.36%


Table 3: BE User TxEc/Ior
	
	PA3
	VA30

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

	0
	80.00%
	80.00%
	80.00%
	80.00%
	80.00%
	80.00%

	8
	65.95%
	62.22%
	65.57%
	68.33%
	61.45%
	64.70%

	16
	53.39%
	47.82%
	54.40%
	57.59%
	48.17%
	54.28%

	24
	40.38%
	35.52%
	43.91%
	46.98%
	36.48%
	45.13%

	32
	24.70%
	24.54%
	35.77%
	33.92%
	25.36%
	37.28%

	40
	11.61%
	15.67%
	28.10%
	23.05%
	15.49%
	30.33%

	48
	0.00%
	8.61%
	20.94%
	11.66%
	6.97%
	23.38%


2.3
     Percentages of voice users with active set size of 1,2,3
The active set size statistics are detailed in Table 4.
Table 4: 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%


2.4
     Percentage of voice users with BLER over 3%
Table 5 summarized the outage performance for VoHSPA and VoHSPA with CPC. Comparing with R99, it is seen that that the outage performance is worse in VoHSPA. The main reason for higher BLER for VoHSPA is the lack of handover. Due to UE-DRX feature in CPC the outage performance was further degraded for VoHSPA with CPC due to inefficient power control. 
Table 5: AMR12.2K VoHSPA UE outage performance
	
	PA3
	VA30

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

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

	16
	0.00%
	2.58%
	2.36%
	0.00%
	3.29%
	2.41%

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

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

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

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


2.5
     CDF of packet delay for VoHSPA users

Figure 3 and Figure 4 show the VoHSPA packet delay CDF, for PedA-3km and VehA-30km ITU channel, respectively. We choose 32 VoHSPA UE as an example. The discarded packets (delay over 100ms) are not included in the following figures. The average packet delay is longer with CPC feature turn on due to UE DRX. 
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Figure 3: CDF of VoHSPA Packet Delay, ITU-PedA 3km
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Figure 4: CDF of VoHSPA Packet Delay, ITU-VehA 30km

3
Conclusions

In this contribution, we presented the system level simulation results for DL VoHSPA with and without CPC. It can be concluded that VoHSPA does not have an advantage when compared with R99, in terms of power of voice users power, throughput performance with mixed BE users, and outage performance of voice traffic.
4
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Appendix

Table 6: DL System Simulation Assumptions for mix of VoHSPA and BE data on HSDPA
	Parameters
	Values and comments

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

	Inter-site distance
	1000 m

	Carrier Frequency
	2000 MHz

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

	Penetration loss
	10 dB

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-NodeB  Correlation: 0.5

Intra-NodeB Correlation: 1.0

	Max BS Antenna Gain
	14 dBi 

	Antenna pattern
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    = 70 degrees,

Am = 20 dB

	Number of UEs/cell
	BE: 4

Voice: 0, 8, 16, 24, 32 ,40, 48

UEs dropped uniformly across the system

	Channel Model
	ITU: PedA3, VehA30

	CPICH Ec/Ior
	-10 dB

	UE Antenna Gain
	0 dBi

	UE noise figure
	9 dB

	Thermal noise density
	-174 dBm/Hz

	Maximum Sector

Transmit Power
	43 dBm 

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

	Number of H-ARQ processes
	6

	H-ARQ operating point
	10 % BLER after first transmission

	Maximum number of HARQ transmissions
	4

	Maximum active set size
	3

	Common channel power including C-PICH
	20%

	Common channel code 
	12 out of 512, including CPICH, PICH, AICH, PCCPCH, SCCPCH, AGCH

	HS-SCCH and HS-DSCH
	Up to 15 SF-16 codes per carrier for HS-PDSCH

HS-SCCH transmit power being driven by 1% HS-SCCH BLER.

Number of HS-SCCH configured: min(9,3+Num_VoHS/2). Num_VoHS is the VoHSPA UE number.

HS-PDSCH transmit power being driven by 10% HS-PDSCH BLER on 1st Tx.

	CQI
	9 slot CQI delay

CQI estimation noise is Gaussian with mean of 0 dB and variance of 1dB

CQI Decoding at Node-B is ideal.

CQI feedback every 4 TTI for VoHSPA UE, and every 1 TTI for BE UE

	F-DPCH
	1500Hz

2 slot delay

+1dB/-1dB step size

	F-DPCH power limits
	Maximum Ec/Ior = -10dB

	Scheduling Type
	Proportional Fair for BE users; 

Delay sensitive Qos based scheduling for voice users

	Scheduling delay bound for VoHSPA UEs
	100ms

	Voice codec
	AMR 12.2kbps

	Voice activity
	0.5

	SID 
	Every 160ms during voice inactivity

	UE receiver type
	For VoHSPA UEs: Type 2  (Type 3i optional)

For BE UEs: Type 3i

	CPC Parameters (unit in 2ms TTI)
	HS-SCCH less 
	Off

	
	UE DRX cycle
	5

	
	UE DTX cycle 
	8

	
	Inactive threshold for DRX
	256


� EMBED Equation.3 ���





� EMBED Equation.3 ���








[image: image6.emf]dB


3


q




dB 3



[image: image7.wmf](

)

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

_1437600951.unknown

_1437600952.unknown

