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1. Introduction

A study item on Scalable UMTS was started in RAN#58 [1]. In the RAN#61, a status report [2] was present, and listed some open issues as below:

	· System level evaluation using bursty traffic

· Evaluation of the user plane latency and its implications to user experience

· Evaluation of the impacts of time-dilated UMTS to UE performance (e.g. battery life CPC, CELL_FACH impacts)

· Evaluation of the impacts of time-dilated UMTS on network performance and optimization

· Coverage analysis for voice (with 50msec latency) and data (with equal data rates) 
· Review TP on link level simulation results
· Capture system level simulation assumptions in the TR


In this contribution, we present system level evaluation for S-UMTS with downlink and uplink bursty traffic, and the system simulation assumptions are referred to [3].
2. System Simulation assumptions
System simulation parameters given in Table 1 are used in system level simulations, containing both uplink and downlink.

Table 1: system simulation parameters for S-UMTS performance evaluation
	Parameters
	Values and comments

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

	Inter-site distance
	1000 m 

	Scaling factor
	1, 2  

	Number of UEs per 5MHz sector
	For bursty traffic model:
variable up to system stability level

	Path Loss
	900MHz:   L=120.9 + 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
	3GPP ant (2D ant): 
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	Channel Model
	Downlink: PA3, VA3, VA30, VA120

Uplink: PA3

	Penetration loss
	10dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of NodeB
	43dBm per 5MHz

	Max BS Antenna Gain
	14dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	5 dB

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz 

	E-DPCCH
	βec/ βc = 15/15

	HS-DPCCH
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	CQI Feedback delay
	8ms*Scaling factor (the case TTI length is increased); 

8ms (the baseline)

	HS-DSCH
	Up to 15*SF16 for TTI=2ms*Scaling factor per carrier for HS-PDSCH

HS-PDSCH uses all remaining power available after the HS-SCCH and other downlink channels power allocation, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER.
HS-PDSCH HARQ: Both chase combining and IR based can be used. 10% target BLER after the first transmission. Retransmissions are of highest priority. 

	P-CPICH_Ec/Ior
	-10dB

	S-CPICH Ec/Ior
	-13dB

	P-CCPCH_Ec/Ior
	-12dB

	SCH_Ec/Ior
	-12dB

	PICH_Ec/Ior
	-15dB

	Number of HARQ Processes
	DL: 6

UL: 8

	Maximum H-ARQ Transmissions Time
	50ms * Scaling factor in case of Scaling factor not equal to 1

	HS-SCCH code number
	4

	UE Receiver
	Type 3

	Max active set size
	3

	Power control
	UL: 1 % Residual BLER within maximum H-ARQ transmissions time 

DL: Based on CQI. 

	RoT Target
	6dB

	Network Configuration
	SIMO 

	S-UMTS capable UE penetration
	100%


Table 2: Reference Scenario Specific Parameters for S-UMTS

	Scenario
	Bandwidth
	Comments

	Baseline
	5Mhz
	Legacy UMTS carrier. No inter-carrier interference is assumed.

	S-UMTS Standalone;

Both DL and UL.
	2.5Mhz
	Corresponds to the N=2 standalone case.


Parameters for downlink and uplink bursty traffic model are given in Table 3 and Table 4, respectively. 

Table 3: Downlink bursty traffic model
	Component
	Distribution
	Parameters
	PDF

	File size (S)
	Truncated Lognormal
	Mean = 0.25 Mbytes
Std. Dev. = 0.0902 Mbytes
Maximum = 1.25 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
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Table 4: Uplink bursty traffic model
	Component
	Distribution
	Parameters
	PDF

	File size (S)
	Truncated Lognormal
	Mean = 0.0625 Mbytes
Std. Dev. = 0.0225 Mbytes
Maximum = 0.3125 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
	[image: image5.wmf]2

.

0

0

,

=

³

-

=

l

l

l

x

x

e

f

x




3. HSPA System Simulations Results
3.1. HSDPA burst simulations results
Table 5 show the DL system level simulation results for HSPA, comparing with UMTS and S-UMTS implementation with scaling factor N =2, for PA3, VA3, VA30 and VA120 channels. 
Table 5: Standalone S-UMTS downlink simulation results for HSDPA
	
	PA3
	VA3
	VA30
	VA120

	Scaling Factor
	1
	2
	1
	2
	1
	2
	1
	2

	Burst Rate (kbps)
	837.75
	776.98
	637.43
	678.42
	372.92
	329.34
	339.86
	364.26 

	Throughput
(kbps)
	Cell average
	6488.41
	3017.18
	5731.3
	2820.91
	4038.34
	1763.42
	3678.77
	1853.76 

	
	UE Average
	324.42
	301.72
	286.56
	282.09
	201.92
	176.34
	183.94
	185.38 

	
	UE 50% CDF
	310.84
	299.31
	270.41
	273.56
	188.17
	164.77
	168.12
	179.73 

	
	UE 5% CDF
	163.49
	165.67
	126.7
	144.16
	51.85
	32.56
	40.81
	32.77 


In Table 6, it shows that the S-UMTS has a similar performance with UMTS.

Table 6: Standalone S-UMTS downlink simulation results for HSDPA
	Gain (%)
	PA3
	VA3
	VA30
	VA120

	Burst Rate
	-7.25
	6.43
	-11.69
	7.18


In Table 6, there is some burst rate gain from 6.43% to 7.18% in VA3 and VA120, also some losses is observed for PA3 and VA30.
3.2. HSUPA burst simulations results
Table 7 show the UL system level simulation results for HSPA, comparing with UMTS and S-UMTS implementation with scaling factor N =2, for PA3, VA3, VA30 and VA120 channels. 
Table 7: Standalone S-UMTS simulation results for HSUPA
	
	PA3
	VA3
	VA30
	VA120

	Scaling Factor
	1
	2
	1
	2
	1
	2
	1
	2

	Burst Rate (kbps)
	286.79
	415.83
	276.97
	375.63
	258.42
	353.74
	238.67
	353.40

	Cell Throughput (kbps)
	1237.42
	644.41
	1238.05
	641.68
	1225.14
	638.59
	1191.84
	639.59

	UE Average Throughput (kbps)
	82.74
	86.62
	81.90
	84.90
	80
	83.56
	77.33
	83.53

	UE 50% CDF Throughput (kbps)
	80.94
	85.33
	81.64
	83.87
	79
	82.90
	76.20
	82.31

	UE 5% CDF Throughput (kbps)
	40.66
	57.24
	39.66
	55.73
	39.33
	55.61
	38.63
	56.01

	Average RoT
	7.06
	6.12
	7.85
	7.62
	7.26
	7.47
	7.3
	8.14


In Table 8, it shows that the S-UMTS has a similar performance with UMTS.

Table 8: Standalone S-UMTS simulation results for HSUPA
	Gain (%)
	PA3
	VA3
	VA30
	VA120

	Burst Rate
	44.99
	35.62
	36.89
	48.07


In Table 8, some gains are observed on both burst rate and cell average throughput in all PA3, VA3, VA30 and VA120 channels.
4. Conclusion
In this contribution, we have provided system level simulation results of standalone S-UMTS with bursty traffic. The results show when scaling factor equals 2, the performance of S-UMTS with burst traffic is comparable with UMTS on both DL and UL. 
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