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1. Introduction

A study item on Scalable UMTS was started in RAN#58 [1]. As identified in the SID, the objective of this study item is to define deployment scenarios and evaluate the performance for S-UMTS. 

In this contribution, we propose a set of system simulation assumptions for evaluating the potential gains for Scalable UMTS deployment scenarios and performance.
2. System Level Simulations
2.1 Simulation assumptions
The parameters given as follows are proposed to be used in system level simulations, containing both uplink and downlink.

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

	Carrier Frequency
	900 MHz
Optional: 2000 MHz

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

Optional: 21 cell hexagonal

	Inter-site distance
	1000 m
Optional: 500 m 

	Bandwidth
	5MHz, 2.5MHz, 1.25MHz
Optional: 0.625MHz

	Number of UEs per 5MHz sector
	· For full buffer (DL) 

· 1,2, 4, 8
· For full buffer (UL) 
· 1, 2, 4, 8
· For bursty traffic model
· variable up to system stability level

	RoT
	6dB

	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: image2.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

3GPP ant (2D ant):                                                     
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                                                                              = 70 degrees,     Am = 20 dB

	Channel Model
	PA3, VA3
Optional: VA120

	Penetration loss
	10dB
Optional: 20dB

	Maximum UE EIRP
	24dB

	Maximum Tx Power of NodeB
	FFS [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
	3 TTI

	HS-DSCH
	Up to 15 SF 16 codes 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. Maximum of 4 transmissions with 10% target BLER after the first transmission. Retransmissions are of highest priority. 

UL HARQ operating point: 1% residual BLER within 50ms

	P-CPICH_Ec/Ior
	-10dB

	S-CPICH Ec/Ior
	-13dB

	P-CCPCH_Ec/Ior
	-12dB

Optional: OFF

	SCH_Ec/Ior
	-12dB

Optional: OFF

	PICH_Ec/Ior
	-15dB
Optional: OFF

	Number of HARQ Processes
	DL: 6
UL: 8

	Maximum H-ARQ Transmissions Time
	50ms

	HS-SCCH code number
	4

	UE Receiver
	Type 3

	Max active set size
	3

	Power control
	UL: 1 % Residual BLER within 50ms 

DL: Based on CQI. 

	Network Configuration
	SIMO

Optional: MIMO 


Parameters for downlink and uplink bursty traffic model are given in Table 2 and Table 3, respectively. 

Table 2: 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 3: 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
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2.2 Performance metrics

The following performance metrics should be compared between UMTS and S-UMTS. 
For bursty traffic, the following performance measures are used for evaluation:
· Average burst rate:
· The burst rate is defined as the ratio between the data burst size in bits and the total time the burst spent in the system.

· The total time the burst spent in the system is the time difference measured between the instant the data burst arrives at the Node B and the instant when the transfer of the burst over the air interface is completed.

· The total time the burst spent in the system is equal to the sum of the transmission time over the air and the queuing delay.

· Total system throughput

· UE throughput: average, 50%, and 5%

· PDF of RLC packet delay: the delay is calculated as the time between when the RLC packet is constructed at the RNC until it is delivered by UE RLC receiver to upper layers; RLC packets discarded after maximum number of retransmissions should be counted separately. 
· Average and CDF of RoT for UL
For full buffer traffic, the following performance measures are used for evaluation:
· Sector throughput 
· UE throughput: average, 50%, and 5%

· Average and CDF of RoT for UL

3. Conclusion
In this contribution, system level simulation assumptions, metrics are described for evaluating the performance of Scalable UMTS.
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